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e 28h dee Ao a wile Ube wos Sey Get E ieee eee 
Bevel year cutters, electrically driven.* 
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Bituminens gas producers, Important de- 
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Rox and receptacle, a convenient.’ S., E. 
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Box connectors for conduit or cable, 
stæl clamp angle.® S, E. Co....... 
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Brill! Company increases forces........ 
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Cement, a new pipe-joint.* HO W. 
DOM O E T E EE EAS 3 
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Cedar Rapids®.........0........006. 
Smal Electric time switch.* C. E. 
S lee hse ah E e AE See AE 
Chamnion Wagon Company*.......... 


inghouse-Nernst.* N. L. Co 
Chandeliers, new designs in 
house Nernst. N. L. Co 
Chloride Accumulators summoned to 
ald of Republic. E. S. B. Co...... 
Cleaner, “Positive” portable electric.* 
E. C Co... E E E E 
Cleaning out boller tubes.* L. Mfg. Co, 
oe Sanders electrically driven.* 
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Chicago electrical show® 
Combination power plant, 
F. G. E Co 


Combustion, an indicator. ‘showing i the 
rate of fuel.® W M C l 


ee ee ee ‘l 


a useful.* 


Dek Oe go whens 2 aac cok ee ease shed 
Conduit, A non-metallic flexible (‘‘Wire- 
duet“). A. C. Mfr COs awe oes 


Conduit order, a record. C. P. Co.... 
Connecticut battery-testing meter®.... 
Connerticut bell-ringing generator.*® 

Oe Ele COS E glares 


ee ee ee ee v’ 


..vessog vug’, e‘ 


Controllers for alternating-current mo- 
tars, reversible drum.® C.-H. Mfg. 
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Corcoran wipe-joint machine.* C. W.-J. 
M. Co, 


Cord. a new table pusb-button.® B. 
Mfg. Co. 
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As Be CO ies gc Ba Beh oss 
Couple Genar Freteht-Wheel Company®. 
truck, severe test of.* 
Crane. Northern floor-controlled electric 

NE WES: oret cere ag 
Crovk>r Wheeler Company, meeting of 
officers and branch managers®...... 
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N. J 


ee 
a i ee ee ee er 2 ee ee) 
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Cntler- Hammer Company opens Cleve 


land oMee ......... 00... ..000.e ee. 
Cunder press, a new reversed.® W..S. 
Dallett air com SES a . % ee ed ° 
Denice pressors. T. H. D. Co. 


Dearborn Street, Chicago.® J. E. Co. 


Dav lond. adding to. C. E. Co....... . 
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Duncan integrating meters for direct 
and aAlternating-curreut circuits.® D. 


E Mie Coreea tat, d to ates ee e te eel 497 
Eck fans for 1909." E., Ð. & M. Co.... 319 
“Eclipse” lamp adjuster.* J. W.C. & 

COR 4.52 he eh a ienaa Oe aa Oe etek 1154 
Electric trucks at the New York auto- 

mobile show.*® G. V. Co..... EERO 184 
Electric Vehicle Company*............ 680 
Eteetrle Vehicle Company's affairg.... 115X 
Electric vehicle settlement... anaana 1200 
Electrice vehicles —1000 models®........ 676 
Electromagnet, a handy.* C.H. C. Co. 364 
Emerson fans for 1909% E. ©. Mfg. Co. 317 
Engine installations, gas. W. M. Co... 590 
Excello arc lamps in Chicango. E. A. 

Le COn rio aaa a a are eeu ne A s N 270 
Excess indicator. E. I. Co........,. 726 
Fan motor, combined cscillating-rotat- 

met Ce E A yc en hae ot ca hee ade ea ae 674 
Fan motors, Peerless electric.* P. E. 

CO pai ben a ae wile a. Redeem Mok ed a ues 452 
Fans fôr VOD ereere deaan Ea aN 314 
Fans for 1909, Jandus.® J. E. Co.... 454 
Fan, an improved ventilating. C. E. 

Cos Ootel a Munsee ee gate a a e EUr 946 
Federal fleor-box and receptacle.* F. E 

Qa a e a tach ieee ee E eae 228 
Filament for electric heating, ypen-alr- 

burning. P.-C. E. Co. ............. 228 
“Firefly” flasher at the electricai show, 

Schneider © aya arse o-s nannan anaa nnna 183 
Fixture stud and quadrupod, combina. 

tion t Ar M Core Say ae ies eae BOS 228 
Flame-arc carbons, by K. Odwald.* 

Ca Ge Ro Oe Baa pate eto ers. & BA ied deat on 542 
Flame lamp. Adams-Bagnall regenera- 

tive.* A.-B. E. Coss. techni os eee ees 813 
Flamipg-are lamp, a magazine.* G, E. 

Can Of G, Deserria diei the es do es N85 
Flasher, new Reco.* R. E. F. Mfg. Co. 1018 
Flatiron, a new electrie.* G. E. Ca.. 1004 
Flatiron campaign in Chicago, electric. 

Co En COS ca as eae hie G4 oe Shoe ke ed 675 
Flatiron, “Harwood? electric.* TI. E. 

HECO aereas a ae e Boe we Meus en EEA 1007 
Flatiron, improved type of.* C. E. Co. 1157 
Floor-box and receptacle, Federal.® 

E E E E na Fa te OA e eG 228 
Flux. electrical chs 06 65 06 bea Gas bee e8 452 
Folding tungstollers.® T. Co......... 453 
Fert Wayne fans for 1909. F. W. 

P IWS hee Ge Sash oa eae tn se a es 320 
Franklin  forty-watt tungsten lamp.* 

De NE COO dng hse x eh ela eee R33 
Frink reflectors. L P. F..........aee 1006 
Frink’s Tubelite. T. P. Po... .. ue... T24 
Fuse. a new form ef weatherproof, high- 

tension.* ©. E. Co..... le... 40 
Fuses, “Trio” refillable enclosed.* C. 

a EE EE E E ae a ers 409 
Gas-engine bailding. activity in....... 274 
Gas-engine instillations. W. M. Ca... 5390 
Gas engine, Jon Bois tandem.* Du B. 

Lk AVR ce oe sae oe et a eae» 810 
General Electric Company's artistic pub- 

VECTERS. tarsus Sethe ka a eee ent Grd weet gens 547 
General Electrie Company's data on 

tungsten lamps. ....... 0.020 en eee 5412 
General Electric fans for 1909*%....... R05 
General Vehicle Company*®.........6. 6SO0 
General Vehicle Company's motor 

truck.*® G. V. ek es Se ke eee 141 
Generator, Connecticut — bell-ringing.* 

Co Te E Concierto iii ae e 633 
Grinder, motor-driven traveling-head 

ticeet D. Mo COs eee ee keene es 1054 
Grinders, “Willey? electrically-driven.® 

J. C.. Jr, E. Co....... ee ne see 43 
Harrison universal photometer.® E. 

Broso. Scented} ea a epee ei Fee SS 312 
“Harwood” electric firon.* H. E. H. 

e e 2 EE E EEE Oe CER E eS 1007 
IHeadlight turbine generator ret. West- 

inghouse.* W. E. & Mfg. Co...... 1154 
Heating devices, new electrical.*® A. E. 

TG CRs E E T E ee E 903 
Herriek panigraph, S. & C.......... G4 
Holophane retlector-bowl unit, a new. 

TI (Oe bat cee aa cae K a 1198 
Hivdrogen generator. a portable lead- R 

burninge.* E. S B. Co......-.-06. 407 
“Hy-Tenston” competition, M. Co. 409 
“T.Comfort’ system, developments in.* 

IN NR R Co creet taas Bak «Ge @ 44. 500 
Ignition svstem, a new automobile.” 

WN Oe sg eer tte wee eae S 540 
Ilg fans for 199.9% I. FE. V. Co...... n22 
Tiiumination, indirect. N. X-R. R. Co. 1011 
Indicator showing the rate of fuel 

combustlon.© W M Cul... eee eee 541 
Inner globe for finming-are lamp. pris- 

matic distributing.* EF. A. L. Co.. 183 
Instruments, non-elahorate switchboard.* 

Ke. Ob, ds Ose ee anni reat Paes wee 623 
Insulators, Brookfield glass.® B. G. Co. 1010 
Iron, a cut-out electric.*® P. E. Htg. 

COs Baw weer see ETS Pane diy Cant Bea 42 
Iron and steel mills, storage batteries 

in E-S RS CA as ws eee Oe ek 498 
Iron, Pelouze universal.* P. E. H. Co. 496 
Jandus fans for 1909.9 J. B. Co..... 454 
Kellogg switchboard, a new type of. 

K S ES Os hoe he ne ae a ee 1198 
Klein's electriclan’s pocket tool-kit.* 

M. K. & Sons......-. ge a ae 138 

mp. tungsten turn-down. Me 
ee ee PP ee re re ee 1010 
Lamp, a magazine flamingarc.* G. E, ss 

Co. of G. B....-.. ee eee ee 585 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN—Ver. LIV 5 


INDUSTRIAL SECTION- Cantimaed, 


Lamp, Messenie taming arc.* M. E. 

Coe a rai e E E oes reat gl ao ee ..... 1155 
Lamp and scale for galvanometers.® 

L. & N. Co E eae ete E i ae í ee R 185 
Lamp colorin and frostings. a ; 

Aa Co. 4 . R silt Mul bas SATT A Pre ae .. 410 
Lamp for twenty-fivecyele circuits, a 

new arce.® G. Bee EREET a 584 
Lamp, latest G. E. tungsten sign. 

a By. Cürpor enmana A ee Os 1012 
Lanipmakers, a high-potentlal apparatus ` 

forn ma T Me O ee Se pte E R a ns3 


Lamp with disk carbons., are. T. & S. 9035 
Lamps, a new idea in.® H. W. J-M. 


CO ernpu aa es SAS BORE CERES 409 
Lamps, high-voltage tantalum.*® ~N. B. E 

D: WRS serres ear aaaea aae 905 
Lang universal service cabinets.* J. L. 5 

E E ee E E T EE ES 589 
Laundry machine and general utility 

motor, electrie.® H. M. Co. .....-. 184 
Lightning arrester Installation, a model . 

aluminum. * Ge E.: bee Se Ses . 858 
Lighting scheme for New York Elec- _ 

trical shew. M. Al S......... ..... 1158 
Line-construction work, new tools for.® 

M. K. & SOm8..c esac ce enn eee eens : 1012 
Loading box cars by electricity.* W. 

E. & Mig. Conc. ce ce eee rero 91 
Locomotive, a new type of electric.’ 

CWE! a goo ee civic phe PE REE Ce 902 
Lubricating grease on electric railway Sar 

ear, test of. K. E. Ca... ccc ee eee T25 
Lutz metal molding.* A. ©. L. Co.... T233 
MeWilliams metering panel board.® J. 

LE. C0r rarka dear ia ee ee ee 1108 
Machinery, bulletins of modern. A.C. co 

CA -eiee ee bo RPA OR ee es a a PS ae 
Magazine flaming-are lamp.* G, E. Co. 585 
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Mailing machine, electrically-operated.® 

W. E. & Mfg. Co... ee eens : 93 
Marshall molding receptacles. M. F. 

CO oa eeaeee i we we aS 1005 
Marshall sign receptacles. M. ©. Co. Von 


Meat cutter. largest in the world.” 

W. E. & Mfg. CoOn+ ius sd seven ce seas 142 
Meccsenie flaming-are lamp? M. FE. Co. IL 
Metal molding for interlor 

NM. M COecieerp tee kes tees 499 
Metal molding, Lutz.® i o! 
Meter. Connecticut battery- testing®.... 366 
Meters for direct and alternating ecur- 

rent efreults, a new line of Duns 


can.* D E. Mfg. Col... cee ee eee ` 497 
Meter, Sangamo ampere-hour.* 8. C. nee 
Cis. -o8osr eh i eS Sig ate eee ane dia 
Metropolitan protective devices. M. E. ir 
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Mexico City. a new industry for.. ... 1200 
Milling machine, a motor-driven, three- 


hend.© L M. M. Co... ec. eee eee 540 
Molding receptacles, Marshall.® M. E. : 

Co ed ee ey A CR AEE EE 100% 
Motor-truck, General Vehicle Com- 

pany's.© GV. Co... ee eee cette 141 
Motors on docks, electric.* W. E. & 

Nive: Co: <s865Ge 4 a ew we OR ES 950 
Motors, polyphase mill-type.* W. E. & ne 

Mig. Or 0 .aaeuenese erneer eeneserrann Has 
Moters, small single phase.® W E. & 

Mfg Calle ce ee 46 
Motors, Wagner polyphase.* W E S 

Mie. EE Oeek 
Motors, Wagner single-phase. W È 

ME. Wis oo Ae ee ach eee Se 494 
Moving picture are lamps, transformer 

tor G Es © @ss.2 5 ee ees 28 ee ee TH 


“Ninitilet’ ontlet box.® S. E Cao... Sav 


National Electrical Supply Company's 
fans for PONG cca dieu sg ote tees 321 
Nange Pole and Tie Company. Chicago 
varda of... ccc ec eee eee eas N48 
Neponset splicing compound. M. ©. Co. 496 
Nernst candelabra lamps, chandellers 
vitne Ne Tae (OC Oi. ees eee ee ees GHAR 


“New Wrinkle’ pull socket.* B. E. Ca. 5S9 


New York electrical show, electric- 
Uchting seheme for, M. AL S... 1158 
Nippers and pliere, the manufacture 
af. U.D Bo & T © 0 es 065 oie ee 313 


“*Noark’ fuse and service boxes with 


interchangeable condult fittings. © 

VL. We 4S CO oot ak cers BS Ces 1155 
Northern floor controlled electric travel- 

ing erane.* N. E Wks............ 541 
Oil-switeh,  electrfeally-opernted,* K. 

E he Mie COs xe tane a a e aea a 93 
Oils. dehydrating of transformer. R. & 

BTS Op BCR E E E A E seek! a 846 
“Opatux’ tungsten reflectors and fix- 

faires.© P-A Cù psa wae eae en ese 138 
Ornl and motion advertising machine. 

Ee OF. retes E EEEE ee aoea . 410 
Ore hapdling bridges, electrically driven.® 

W. E. & Mfg. COs ei Se ew ee be nan 
Outlet box, “Multilet."* S. E. Co.... S57 
Ovoniver, n new, S C S800... 1199 
P. & S. receptacles for concealed work.® 

P & So In ox Mache ou aa ieee 48 
Packard Electric Company®.........., 139 
Packard tungsten sign-lamp trans- 

formera ®t P E OCA cco ge awe st 1009 
Panel board, MeWlliflams metering.® J. 

BoE ee Sahel e Se i he eee 1108 
Paper Industry, electrolytie work In. 

We E. ee st a ec a ee eee htt be oe 140 
Paper machines, multiple variable-speed 

electric drive for -@W. Co..... a 451 
Peerless electric fan moters.* DE. 

CDi Anitionea: Aw & ame G. BG. PAJE 452 
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THE OUTLOOK FOR 1909. 


As is customary in the New Year’s issue, the ELECTRICAL 
Review AND WrsTeRN ELEctricran presents, on other pages, 
a brief review of the more prominent developments which have 
taken place in the electrical and kindred fields during the past 
twelve months, the resumé for the Continent of Europe and 
for Great Britain being prepared by specially appointed com- 
missioners, who present interesting studies of conditions in 
those countries with which comparisons are most frequently 
made in summarizing the developments in our own land. 

Notwithstanding a backward season, due to adverse finan- 
cial conditions, the record is one of considerable achievement, 
and, looking over the whole ground, it is apparent that the 
industry has recovered from whatever of shock it has been sub- 
jected to; and, being built upon a firm foundation, the electrical 
business structure has developed no fundamental weakness and 
we are found ready to meet and bear new burdens of responsi- 
bility—to take on the additional growth which all signs indicate 
has sprung out of the shroud of the old year. 

In this connection it is with genuine pleasure that we pub- 
lish on another page the expressions of confidence and good 
cheer concerning the outlook for 1909 from the master minds 
of those industrial captains with whom this electrical industry 


seems more blessed than any other phase of human endeavor. 


CORONA PHENOMENA. 


An abstract of a paper on Corona Phenomena, by Lamar 
Lyndon, presented before the Philadelphia Branch of the Amer- 
ican Institute of Electrical Engineers, on November 9, 1908, 
appears in this issue. ‘This paper is both timely and important. 
It presents, in a clear, practical manner, the influence of this 
factor on the design of high-tension transmission lincs, and 
with the increasing potentials that are becoming usual, the 
Corona Effect is now of commanding importance. 

One feature of the paper is the lucid explanation of the 
electrostatic phenomena involved and the variation in electro- 
static stresses at different points between two charged, paral- 
From this portion of the paper the difficulties 
of making high-tension underground cables which lie close 
together in a protecting sheath may also be inferred. 

The mathematics involved are not dificult and have been 
made particularly simple and easy of comprehension, and the 
practical application of the formule to determining the con- 
stants of the transmission line, is made obvious by the example 
which is given and fully worked out. 


lel cylinders. 


Thefresults obtained in 
this example are interesting, -in that) theysindieate th 
: g, y at the 
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form of conductor which may, ‘eventually, be used for high- 
tension transmission will be light but bulky, either a hollow 
tube or a metal sheathed, jute or hemp core. The commercial 
figures, which show that with large amounts of energy trans- 
mitted at 250,000 volts, the cost of transmission line is only 
$14 per kilowatt for a 300-mile transmission, give promise of 
a great advance in the development of waterpowers, which have 
hitherto been considered too remote from large centres of 
population to be of value. If the hydraulic development of a 
waterpower 200 miles distant from a large city costs $60 per 
kilowatt, while a power actually within the limits of the city 
would cost $100 per kilowatt to develop, the former power 
with its long transmission line would be the preferable one 
from a dividend-paying standpoint. With the advent of the 
new types of insulators and the clear understanding of the 
electrostatic factors which must be cared for in the design of 
the transmission line, the possibilities seem almost limitless 


and open up a new and attractive field. , 


INDUSTRIAL ACCIDENTS. 


Mr. Frederick L. Hoffman, of the Bureau of Labor, De- 
partment of Commerce and Labor, has compiled some striking 
statistics concerning the subject of accidents to workingmen. 
The importance of this subject is apparent when it is con- 
sidered that between 30,000 and 35,000 workmen lose their lives 
in accidents in the course of their employment in this country 
during a year. Statistics have been secured from official sources 
and from insurance experience which show that the accident 
liability to which American workmen are subject is indeed 
high. Census reports covering the years 1900 to 1906 show 
that out of over 1,000,000 deaths of males more than nine per 
cent were due to accident. 

The liability of workmen to accidental injury or death is 
brought under five general classifications, including factories 
and workshops, electrical industries, mines and quarries, trans- 
portation by rail and transportation by water. 

Of those employed in factories and workshops, probably the 
most exposed class is the workers in iron and steel. Of 8,456 
accidents during the years 1901 to 1905, 4.1 per cent of the 
accidents to men employed in rolling mills resulted fatally. 

According to industrial insurance experience, the fatal- 
accident rate of electricians and of electric linemen is excessive. 
Of 645 deaths of electricians, 14.7 per cent, and of 240 deaths 
of linemen, 46.7 per cent, were due to accidents. 

In the anthracite mines of Pennsylvania state inspectors 
have found that during ten years there have averaged annually 
3.18 fatal accidents for every 1,000 men employed, and the rate 
is even higher than this for certain specific occupations in the 
mines. That this rate is excessive is shown by. comparison with 
the death rate from accident of 1.29 per 1,000 in the British 
coal mines. 

Reports of the Interstate Commerce Commission show that 
during ten years 16,363 railway trainmen lost their lives in 


accidents. This is equivalent to 7.46 deaths per 1,000 em- 
ployes. 
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PROPORTIONS OF TRANSMISSION SYSTEMS. 


Lines, substations and transformers are uncertain elements 
of capacity and cost in transmission systems. 

The location, size, capacity and type of the generating plant 
can be fixed exactly, and its cost can be closely predetermined, 
but the necessary length of line, the number of substations, and 
the number and capacity of step-down transformers are usually 
uncertain factors, when the construction of a transmission sys- 
tem is started. 

Such uncertainty results from the fact that electric loads 
are not generally to be had ready made, but must be gradually 
built up as local conditions permit. In spite of the variations 
in these local conditions, many situations may be found that 
are more or less similar, and the following facts as to one trans- 
mission system have some bearing elsewhere. 

The transmission system in mind is located in a territory 
destitute of large cities, but containing a good proportion of 
smaller places and an exceptionally large number of manufac- 
turing plants, the majority of these latter being textile mills. 
After several years of successful operation and energetic efforts 
for business, this electric transmission system had a connected 
load of nineteen public lighting systems in as many small cities 
and villages, and nearly one hundred mills devoted to the cotton, 
woolen, iron and woodworking industries. 

For the operation of this load, current was distributed from 
forty-four substations with the aid of 41,750 kilowatts capacity 
in step-down transformers to the number of 131. 

These substations and transformers were connected with 
the generating stations by circuits on 265 miles of pole and 
steel tower lines, and the generators themselves had a capacity 
of 30,600 kilowatts. i 

Per step-down transformer the average capacity was thus 
317 kilowatts, but the smallest size was 100 and the largest was 
1,000 kilowatts, while the 200 and 300 kilowatt sizes were the 
most numerous. 

Among the substations the greatest capacity was 3,000 
kilowatts, the least 200, and the average almost 950 kilowatts. 
No substation contained more than three transformers, and 
only two transformers were used in one. 

Comparing the 30,600 kilowatts of generator capacity with 
the 265 miles of line, it appears that for each 1,000 kilowatts 
of this capacity the line of poles and towers, whether carrying 
one or two circuits, measured 8.3 miles. For each kilowatt of 
generators there was in use 1.36 kilowatts of capacity in step- 
down transformers, and each mile of pole and tower line carried 
current to 157 kilowatts of these transformers, on an average. 
Per substation there were six miles of line. 

In spite of the absence of large cities in the area served 
by the above transmission system, and the small average size 
of substations, the connected load of transformers per mile 
compares favorably with the corresponding loads of some other 
systems. 

As the opportunities for using electric motors in scattered 
situations are realized, small substations on long transmission 
lines will become more uniformly profitable. 
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A Review of the Year in the Electrical Industry. 


The year just closed has demonstrated 
unmistakably the unparalleled stability of 
the electrical industry, inasmuch as the 
record of achievements is of a very fair 
degree, notwithstanding the severe busi- 
ness depression which affected all phases 
of business endeavor. Invention and de- 
velopment have continued in spite of dis- 


T'he telephone has become so universally 
an article of business and social necessity 
that its growth appears to be without con- 
sideration of exterior conditions. In its 
report for the year ended December 31, 
1907, issued last spring, the American 
Telephone and ‘Telegraph Company 
showed 3,839,000 stations connected, with 
8,610,592 miles of wire. The operation 
of the new policy of the American Tele- 
phone and Telegraph Company with re- 
gard to the more extensive distribution of 
the Western Electric Company’s instru- 
ments and telephonic apparatus has 
greatly increased the use of these instru- 
ments and aided materially in assisting 
the latter company through a bad year. 

Several disastrous fires and other em+r- 
gencies have demonstrated the great 
value of the telephone in times of public 
crises, and the development has reached 
a stage at this time where it is becoming 
a question of the limitations of central ex- 
changes to handle the great number of 
connections in individual communities. 
This condition will probably develop a 
more extended use of trunking systems 
between stations serving scattered com- 
munities, and depending less and less 
upon the great main exchanges which 
have been a feature of the telephone in- 


The cable systems of the world have 
been under fire for the last few months, 
due to the efforts of John Henniker 
Heaton, member of the British Parlia- 
ment, to arouse public opinion with re- 
gard to a cheapening of cable tolls. This 
matter, although it received a good deal 
of attention about a month ago, is now in 
a quiescent state. 

. There have been no marked advances 
In the manner of transmitting signals 
through submarine cables in late years, 


couragement and difficulty, and in point 
of value, electrical securities withstood the 
shock of financial adversity in good 
shape compared with any other form of 
industry. 

As far as new developments are con- 
cerned, there appears to have been noth- 
ing of a spectacular nature, although the 
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dustry almost since its inception, and in 
which great development has been made. 

Automatic telephony continues to ex- 
tend its lines, notable advances being 
made in “automanual” systems, which 
may be utilized for trunking service be- 
tween main exchanges, and adapted to em- 
ploy standard manually-operated appara- 
tus now in wide use. 

One of the most important conventions 
of the International Independent Tele- 
phone Association was held in Chicago in 
December, and the reports presented at 
that meeting indicate that this movement 
is being maintained, with considerable 
growth in several sections of the country. 

Some advance has been made in the art 
of simultaneous telegraphy and teleph- 
ony, a notable series of experiments 
having been made by Aurio Carletti, un- 
der the direction of the Italian Telegraph 
Department, on a line operating between 
Caserta and Piedimonti. 

Land telegraphy, the half-sister of the 
telephone, has seen no important develop- 
ments, although the returns in this busi- 
ness have been considerably better than 
during 1907, when labor troubles imposed 
upon the two old companies, the Western 
Union Telegraph Company and the Postal 
Telegraph-Cable Company, an incubus of 


Cable Systems. 


and it is noteworthy that the principle of 
Lord Kelvin’s siphon recorder, which he 
invented in 1869, has never been departed 
from in the operation of long submarine 
cables. In fact, modified forms of this 
instrument fail to show any superiority 
over the original invention. 

The Commercial Cable Company has 
adopted a new form of relay invented by 


‘Brown and Dearlove, which automatically 


repeats cable signals from one cable to 
another, previously done by hand, thereby 


opportunity came about, through the de- 
creascd pressure of business, to put the 
house in order and bring into use many 
applications as regards shop work and re- 
finement of design which had to be put 
to one side during the boom of 1906 and 
1907. <A brief review of the several im- 
portant divisions of the industry follow: 


extraordinary expenditure. Of course, 
there has been constant improvement in 
the construction of both aerial and under- 
ground systems, and the rapid extension 
of the printer system on main trunk lines 
is a feature, the value of which has been 
demonstrated by practical experience dur- 
ing the past four years. Over fifty printer 
circuits are now in regular operation on 
the Western Union lines, between leading 
business centres of the United States, and 
additional wires are being equipped as 
fast as the printer apparatus can be in- 
stalled. This is a system of rapid anto- 
matic telegraphy by which telegrams are 
transmitted at a high rate of speed and 
received at their destination printed on 
the regular message forms by a typewriter 
automatically operated by the electrical 
impulses transmitted over the wire. ‘The 
appearance of the message as received 18 
identical with a message turned out by 
the most expert typewriter operator on 
Morse circuits. The messages are ready 
for delivery as soon as they come off the 
wire, and the only attention required by 


the typewriter as it receives the messages ` 


from the wire is that of removing the 
blank when the message is completed and 
supplying a fresh sheet to the machine for 
the next message. 


eliminating error and delay which an ex- 
tra hand transmission often caused. 
Aside from the instruments of the com- 
pany's own electricians, attention has been 
given to the merits of new inventions, 
and although several have been announced 
these, with few exceptions, have been 
found impossible for practical application. 

Types of the Cuttriss automatic trans- 
mitter, invented by Charles Cuttriss, for- 
merly electrical engineer of the Commer- 
cial Cable Companys and ‘now deceased, 
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which is a valuable instrument for the 
accurate transmission of cable signals, 
have been adopted by several cable com- 


In wireless telegraphy there has been 
ardent and earnest work on the part of a 
number of keen investigators, and it 1s 
with pride that the names of de Forest, 
Fessenden, Stone, Pickard, Massie, Roos 
and Wildman may be recorded as having 
been prominently identified with such ad- 
vance as can be recorded. 

Tt is interesting at this time to recall 
the announcement made by Nevil Maske- 
lyne, a year ago this month, that within 
the year the Poulsen system of wireless 
telegraphy would not only transmit speech 
across the Atlantic, but would also trans- 
mit pictures wirelessly. This apparently 
has not been realized. 

The chief development which has taken 
place in wireless telegraphy during the 
past year is the virtual perfection of long- 
distance transmission hy the Marconi sys- 
tem. Two stations, one at Glace Bay, 
Nova Scotia, and the other at Clifden, 
Ireland, are now in daily communication, 
and thereby all messages of a business na- 
ture offered by the Canadian public for 
transmission abroad, and by the British 
public for transmission to Canada, are 
handled with promptness and dispatch. 
In addition to this, thousands of words 
are transmitted to and for the New York 
Times and the London Times, and for 
other newspapers, and it is rarcly that any 
mistake occurs in the wireless transmis- 


In wireless telephony considerable prog- 
ress has been made in perfecting appa- 
ratus and making better use of known de- 
vices. The installation of the de Forest 
radio-telephone apparatus on twenty-six 
ships of the United States Navy, prior to 
their round-the-world trip, has demon- 
strated the great utility of wireless-tele- 
phonic communication for inter-flect work. 
It also demonstrated the necessity of mak- 
ing this apparatus more nearly automatic, 
and thus enabling unskilled operators or 
anyone else who might desire, to use it. 
Lessons were learned from these installa- 
tions which no amount of theory or labor- 
atory experiment could have taught. Fol- 
lowing reports of the engineers who went 
with the fleet to Trinidad, these improve- 
ments were developed and installed upon 


panies for automatically transmitting mes- 
sages. This instrument, however, together 
with all other important inventions at 
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sion. Speed is also an established factor. 
In fact, the transmission is Instantaneous. 
Recently a message dispatched by the 
American Marconi Company, at 11:30 
a. m., addressed to the London office, 
received a reply in New York at 3 p. m. 
Of this time at least three hours had peen 
consumed by connecting land lines, which 
Jatter are still necessary, as up till now 
the long-distance coastal stations are not 


directly connected by wireless with the 


large cities, and consequently are obliged to 
rely on the regular Jand-line service. Dur- 
ing the coming year further advances in 
the art may be looked for and expected, 
chief of which will be the simultancous 
sending and receiving at the long-distance 
station, which is promised just as soon as 
these stations are fully completed. This 
will double the capacity of these stations, 

The completion of long-distance wire- 
less transmission has demonstrated con- 
clusively that by the use of long waves, 
atmospheric absorption is entirely over- 
come. The development of means for ob- 
taining increased radiation from masts of 
low height has made possible the receipt 
of messages from a distance of 3,000 
miles with an antenna sixty feet high, and 
means have been developed for cutting out 
interference to such an extent that it is 
now no longer possible for one station to 
prevent communication between two other 
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the fleet when it arrived at San Francisco 
and on its way to Honolulu. Reports 
from the latter point, as well as those re- 
ceived from Australia, indicate that the 
radio-telephone service has been rendered 
much more efficient by these automatic 
adjuncts, 

Dr. de Forest, during the year, demon- 
strated his improved apparatus before the 
French Government at the Eiffel Tower 
station. Using a small antenna similar 
to those on shipboard, voice communica- 
tion was maintained between Paris and 
Melun, a distance of sixty kilometres, and 
later as far as Marseilles, a distance of 
eighty kilometres. During two nights, 
when the high antenna on the Fiffel 
Tower was in use, it is reported by the 
French Government wireless operator at 
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present applied to submarine cables, dates 
hack many years, and improvement gen- 
erally is confined to routing and service. 


stations, even maliciously. This means 
has been developed by R. A. Fessenden, 
and was described in the technical press 
during the past summer. 

The application of the oscillating are, 
with its noiseless operation and its possi- 
bilities of carrying out tuning more ac- 
curately and reducing trouble from inter- 
ference, has been one of the features of 
wireless development, and a proposition 
has been brought forward to utilize the 
Eiffel Tower, at Paris, as a means for dis- 
tributing time signals wirelessly, several 
plans for such service having been de- 
scribed quite recently. 

Directive systems of wireless telegraphy 
have been developed also by Bellini and 
Tosi, of Italy, and by Dr. F. Kiebitz, of 
Germany. Hans Knudsen described, early 
in the year, a system for the wircless trans- 
mission of photographs, and L. H. Walter 
announced, in August, the invention of a 
tantalum detector, using mercury as one 
electrode and a short piece of tantalum 
lamp filament as the other. 

So great has been the interest in wire- 


“less telegraphy that bills have been intro- 


duced in the United States Senate, in the 
German Reichstag and in the French 
Chamber, bearing on the regulation of 
wireless telegraph companies, in relation 
to the suggestions of the recent Interna- 
tional Wireless Telegraph Conference. 


the Mediterranean station, near Marseilles, 
that gramophone music was heard over 
that distance, approximately 550 miles. 
Following these demonstrations in Paris, 
the French naval officers, especially Lieu- 
tenants Colin and Mercedier, continued 
experimenting with apparatus built after 
the de Forest designs, and have since re- 
ported satisfactory results from the Eiffel 
Tower to Dieppe, a distance of 150 miles. 
Four sets of de Forest apparatus have 
been purchased by the Italian Government 
for marine work, and these were installed 
at Spezia last May. This apparatus has 
been still further improved during the 
summer, and in September, at the request 
of the British Admiralty, an official dem- 
onstration was made between H. M. S. Fu- 
vious and Vernon_at Portsmouth, Eng- 
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land, perfectly clear and accurate voice 
communication being maintained up to a 
distance of sixty Inglish miles. As a 
test of accuracy, long lists of numbers 
were read into the transmitter on board 
the Furious, and written down at the 
receiving station on the Vernon. A com- 
parison of these figures, transmitted at a 
distance of forty-four miles, shows an ac- 
curacy of ninety-eight per cent. 

The apparatus is being continually 
simplified, and is now applicable to a 
large number of vessels which cannot 
afford to carry a Morse operator, and will 
be content with 100-mile communication. 


The de Forest Radio Telephone Com- 
pany has recently made a contract: with 
the Metropolitan Life Insurance Com- 
pany, of New York'citv. for the use of 
the new tower on the Metropolitan Life 
Building, 680 feet high, as a wireless 
telegraph and telephone station. This 
will make available the tallest antenna 
in the world except that at the Eiffel 
Tower, and it is expected that long-dis- 
tance records will be made from this 
station during the present year. 

Among the other investigators of wire- 
less telephony, it is reported that Pro- 
fessor Majorana maintained recently, dur- 
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ing a severe thunderstorm, perfect com- 
munication between Porto d’Anzio and 
Rome, a distance of fifiv kilometres. 
Poulsen maintained speech transmission 
ever a distance of 270 kilometres in Den- 
mark, and it is also stated that communi- 
cation was established: between Linkly 
and a station near Berlin, over a distance 
of 500 kilometres. The German Gesell- 
schaft ftir Drahtlose Telegraphie has de- 
veloped the Telefunken system, and an- 
nouncement is made that communication 
has been established between Rheinsberg 
and Berlin, a distance of seventy-five kilo- 
metres, 


Electric Lighting and Illuminating Engineering. 


In electric lighting there is little to 
chronicle in the way of extraordinary de- 
velopment. The newer forms of metallic- 
filament lamps have come well to the fore, 
and have maintained in every direction 
the claims made by their projectors for 
efficiency and better quality of light, 
Farly in the year the series tungsten lamp 
was made available in large numbers, and 
this has gone hand in hand with the de- 
velopment in the magnetite system, which, 
with the improved form of mercury-vapor 
rectifier, has made this system of illumi- 
nation very popular for small communi- 
ties, 

The Cooper-Hewitt mercury-vapor lamp 
has been improved by the addition of com- 
pensating and ballasting features for the 
automatic starting of the lamp, avoiding 
some of the previous troubles in this re- 
spect. Patents have also been taken out 
for combining the red rays of a tungsten 
lamp with a bent-tube form of mercury- 
vapor lamp, surrounding the same by a 
prism glass hemisphere, rendering the 
lamp more readily available for residence 
illumination. 

The Helion lamp is still being devel- 
‘ped, the greatest attention having been 
given to effecting such changes in the 
‘onstruction of the filament and base as 
Would enable the utilization of standard 
glassware. A demonstration of the ability 
of the Helion filament to burn in the at- 
mosphere without oxidation has been 
made, It is probable that the fusion of 
the silicon in the Helion filament forms a 
silicon oxide coating, which might indi- 
‘ate that in the commercial manufacture 
of the Helion incandescent lamp the bulb 
exhaustion need not be carried to the point 
necessary with other types of filament. 

The Moore tube system of lighting is 


still ably championed hy its inventor, D. 
MeFarlan Moore, and demonstrations and 
installations have been made during the 
vear, bringing out the valuable features 
of this system of lighting. The latest im- 
provement in this system is the so-called 
“hairpin” unit, which consists of one tube 
returning upon another, the parallel units 
being supported by a partially reflecting 
casing. 

The most important development in the 
Incandescent lamp field, however, has been 
the low-wattage tungsten with small bulbs 
and standard bases. A year ago it was 
believed to be impossible to make such a 
lamp commercially. The twenty-five-watt 
tungsten lamp is ready for the market, 
and it is expected that the output of 
tungsten lamps, which was about 2,000,- 
N00 for last year, will be greatly increased 
hy new factory facilities which have been 
made available. In connection with the 
tungsten lamp, also, the development of 
small transformers for low voltages is of 
particular interest. 

The direct answer to the tungsten de- 
velopment, constituting one of the greatest 
advances which have been made in incan- 
descent lighting, was the announcement of 
the new form of Westinghouse Nernst 
l»mp with a hemispherical efficiency of 
1.1% watts per candle. Not only is the 
ediciency low, however, but the glower 
unit is sa constructed that it may be as 
easily renewed as an incandescent lamp: 
in fact, the units may be removed and re- 
placed with the same facility as an inean- 
descent lamp. The new Nernst lamp 
makes possible some of the most exquisite 
eleetrolier arrangements, and it is expected 
that 1909 will be a banner vear for this 
lamp. 

Another adaptation of the tungsten 


lamp which has attracted considerable at- 
tention is a system of indirect illumina- 
tion, which consists essentially of shad- 
ing a high-power tungsten lamp with a 
corrugated mirror reflector, projecting the 
intense light upon the ceiling and walls 
for secondary diffusion and radiation. 

The alternating-eurrent enclosed are 
lamp maintains its ground, and the record 
of sales during the vear indicates that it 
has withstood the competition of the 
newer forms of are lighting and has really 
suffered less than other lines in the elec- 
trical field. 

There is little to chronicle with regard 
to the development in flame arc lamps. 
These are being handled by but a few 
firms in this country, but each has made 
a considerable number of installations. 
More attention is now being given to the 
possibilities of the flame are lamp, how- 
ever, and it is expected that carly this 
vear announcement will be made of a 
number of large installations for in:lus- 
trial and street lighting which are now 
being negotiated. 

The work of the Mluminating Engineer- 
ing Society has brought to the attention 
of engineers the great possibilities of im- 
proving the efficiency of our light sources, 
and also the making of the best use of the 
light sources now available. Amone the 
important papers upon which discussion 
has been held during the year none has 
excited so much attention as those doal- 
ing with the question of intrinsic bril- 
hanev. Tt is held hy many that our 
present light sources are too intense, and 
that unless care is taken to so diffuse the 
light that the amount of light radiation 
entering the eye is cut down, the results 
will he serious as far as the ahatomia and 
optical structure of the eve is concerned: 
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The question of street lighting has also 
been discussed at length, and it has gen- 
erally been conceded that the street light- 
ing in this country is considerably behind 
the artificial lighting experienced in the 
older countries abroad. 

The announcement of the Hammer 
selenium photometer probably opens a 
way to a better utilization of our knowl- 
edge of photometry, and the design by 
Dr. Clayton H. Sharp and Preston S. 
Millar of a universal photometer places at 
the disposal of the illuminating engineer 
a device which makes much simpler the 


Electric railway development has con- 
tinued along much the same lines as indi- 
cated last year. The direct-current sys- 
tem for both interurban and main line 
electrification still retains its adherents, 
although for long-haul traffic it would ap- 
pear that greater advantage has been taken 
during the past year of the single-phase, 
alternating-current system. Several sin- 
gle-phase roads, which were either pro- 
jected or under construction in 1907, 
were opened to the public. Notable 
among these were the Washington, Balti- 
more & Annapolis system, which was 
opened on February 7; the St. Clair tun- 
nel system, and the extension of the sin- 
gle-phase system on the New York, New 
Haven & Hartford Railroad. It is esti- 
mated that approximately 150,000 horse- 
power in motors is now used on single- 
phase interurban lines. 

The St. Clair tunnel of the Grand 
Trunk Railway, under the St. Clair River 
between Port Huron, Mich., and Sarnia, 
Ontario, was opened with appropriate in- 
ternational ceremonies on November 12, 
and this service is said to be giving per- 
fect satisfaction. 

The 11,000-volt system of the New 
York, New Haven & Hartford Railroad, 
owing to the lack of data available when 
working out the initial equipment of the 
system, met with a nuinber of minor mis- 
fortunes which resulted in an accumulated 
train delay which exasperated the riding 
public and called down upon the officials 
of the system the severest condemnation 
and some harsh criticism from engineers 
not in favor of this form of electrification 
in its present application. At the meeting 
of the American Institute of Electrical 
Engineers on December 11, W. S. Murray, 
chief engineer of the New Haven system, 
made a rather frank and extended state- 
ment of the difficulties under which the 


comparison of light sources. This ap- 
paratus is an adaptation of a Lummer- 
Brodhun highly-sensitive photometer, and 
avoids distortion of the color values 
through selective absorption or mixing of 
the lights compared by the proper ar- 
rangement of special forms of prisms. 
Another important matter brought to 
the attention of illuminating engineers 
during the year was the suggestion of Dr. 
Charles P. Steinmetz for a primary stan- 
dard of light. This suggestion consists 
briefly of combining in suitable propor- 
tions, red, green and blue lights of specific 
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electrification had been carried out, and 
at the same time announced his perfect 
satisfaction and the satisfaction of the 
officials of the road with the performance 
now being made with the perfected ap- 
paratus. 

Another year’s operation of the elec- 
trified zone of the New York Central has 
demonstrated the wisdom of the choice of 
the third-rail, 650-volt system, as there 
was an aggregate train-minute delay due 
to faults in every part of the system, of 
only a few hours during the entire year. 

It is alse interesting to note, in connec- 
tion with third-rail, direct-current propul- 
sion, that the Pennsylvania Railroad 
Company, after many trials and experi- 
ments, has decided to lay down an initial 
equipment to the value of $5,000,000 for 
the electrification of its tubes under the 
Hudson River, the Island of Manhattan, 
and the East River, connecting its New 
Jersey suburban territory with its tribu- 
tary, the Long Island Railroad, and has 
practically decided upon 650 volts pres- 
sure, with the third-rail system of dis- 
tribution. 

Gasolene-electric railway cars received 
considerable attention during the year, 
and it is probable that these will have a 
more extended use during the present year. 
Accumulator cars have also come in for 


‘attehtion, and the Prussian Railroad Ad- 


ministration is now making an elaborate 
series of tests with these cars on its 
suburban lines in and about Mayence. 
The subway system of the Interborough 
Rapid Transit Company, in New York 
city, according to Vice-President and 
General Manager Hedley, on Monday, De- 
cember 21, carried in excess of 1,800,000 
passengers, which was the biggest day in 
its history. It is also interesting to note 
that during the year 1907, according to 
reports of the Public Service Commission, 
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wave-lengths, equally distant in the spec- 
trum, and having ratios in geometric pro- 
portion. The light could be varied in 
such proportion that its exact quality 
would be under control. 

In connection with lighting, the organi- 
zation and first annual convention of the 
Association of Car-Lighting Engineers, 
which convened in Chicago in November, 
brought out a great deal of interesting 
information concerning car lighting, and 
has indicated several directions in which 
the lighting of our steam-railway trains 
may be greatly improved. 


the daily average increase of fare and 
transfer passengers in Greater New York 
was 341,000, the whole year showing a 
total increase of 124,505,734 passengers. 

The Hudson & Manhattan tubes, under 
the Hudson River between New York and 
New Jersey, were opened to the public 
on February 25. It is stated that the 
lower tunnels will be completed by July 1, 
work having progressed very favorably on 
these two tubes; and that the upper tun- 
nel, forming the continuation of the net- 
work and loop, will also be completed by 
that date. 

The Cleveland traction situation oc- 
cupied the centre of the stage in local 
tractions for some months, and following 
the local election, the roads were turned 
over to the Municipal Traction Company 
on a low-fare basis. In order to con- 
serve the interests of the stockholders, 
however, it has quite recently been found 
necessary to place both the Municipal 
Traction Company and the Cleveland 
Railway Company in the hands of re- 
ceivers, and this condition now obtains. 

The subject of the electrification of 
the terminal zones of main-line railways 
has received a good deal of attention, the 
above-mentioned systems of the New York 
Central and the New Haven road forming 
the basis for the general discussion. Pub- 
lie agitation has again caused the Illinois 
Central to announce the early electrifica- 
tion of its suburban lines, and announce- 
ment has just been made that the New 
York, New Haven & Hartford intends 
expending $30,000,000 on an extension 
of its electrified zone. This probably 
means a traffic combination with the 
Pennsylvania Railroad, utilizing the giant 
bridge which was recently announced from 
the upper end of Manhattan Island across 
Ward’s Island and several smaller islands 
in the East River, into Long Island by 
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way of the New York Connecting Rail- 
road. 

In local tractions, the announcement 
that the Chicago City Railway Company 
would probably close a contract to pur- 
chase all of its power from the Comnion- 
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wealth Edison Company for a period of 
ten years excited a good deal of attention. 
At the beginning of the term it would 
cost the railway company $800,900 an- 
nuallv, and at the end of the term, be- 
tween $1,300,000 and $1,400,000 an- 


Y 


nuallv. The railroad company would re- 
{ain its substations as is now the case, 
when it is taking approximately three- 
quarters of its power from the Common- 
wealth Edison Company, which has 
greatly extended its power plant facilities. 


Electrochemistry and Electrometallurgy. 


In electrochemistry and _ electrometal- 
lurgy the most important development 
has been the continued experimentation in 
and improvement of electrical processes 
for the production of aluminum, nitrous 
products, and of the alkalies. Early in 
the vear Dr. J. W. Richards described, in 
e paper before the Franklin Institute, of 
Philadelphia, experiments which were 
made near Livet, France, with an electric 
furnace, indicating that by decreasing the 
amount of coke employed, the amount of 
electrical energy should also be decreased. 
His conclusion is that, while the present 
type of furnace is very imperfect, it gives 
great promise; but that it is no more like 


Concerning prime movers, there has 
been little change in the design and only 
& fair demand for reciprocating engines 
of large size. There have been some rad- 
ical changes made in simple engines, par- 
ticularly of the side-crank type, and also 
in the governing arrangement of high- 
speed simple engines. Turbines, both 
vertical and horizontal, have had large 
sales, outstripping kindred applications, 
and considerable attention was given dur- 
ing the year to low-pressure steam tur- 
bines for use on the exhaust side in com- 
bination with reciprocating-engine-driven 
stations, 

Gas-engine practice has probably made 
the greatest advance in the prime-mover 
field, the enormous installation of the In- 


the electric furnace which will be shortly 
available than the old charcoal furnace is 
like the modern enormous blast furnace. 

Prof. G. Igewsky described a new 
form of electric furnace utilizing high- 
pressure electric currents, and employing 
so-called second-class conductors, such as 
magnesia, lime, silicates or their colloids, 
This furnace utilizes a pressure of 1,000 
volts for each metre space between the 
electrodes. 

Extensive experiments have also been 
made at Niagara Falls, both by American 
and Canadian companies, and the Ontario 
Commission of the Canadian Iron and 
Steel Institute has conducted considerable 


Prime Movers and Batteries. 


diana Steel Company, at Gary, Ind., 
having been completed and the first of the 
blast furnaces started up on December 21. 
The waste gas from the blast furnaces will 
be utilized, without impoverishment or 
mixture, in large engines driving gener- 
ators for supplying current for lighting 
and power in the various mill work. 
Among the other notable installations in 
this plant are the 6,000-horsepower in- 
duction motors, which were successfully 
started on November 29. 

For both primary cells and storage bat- 
teries there has been a steady demand 
which the general state of the industry 
would scarcely indicate. The increasing 
use of the automobile and the great ex- 
tent to which apartment houses are find- 


work with both the Stassano and Héroult 
furnaces. H. H. Noble, of Héroult, Cal., 
has developed an electric furnace of the 
Héroult type, which, it is stated, produces 
pig-iron at a cost of $16.14 per ton. 

There has been some development in 
the design and application of electrolytic 
rectifiers, and also in applying the elec- 
trolvtic valve action of aluminum elec- 
trodes in an acid solution to the design 
of so-called aluminum-cell lightning ar- 
resters. The latter were described at con- 
siderable length during the year, and ob- 
servations are now being made as to their 
ultimate utility on long-distance, high- 
tension transmission lines. 


ing necessary buzzer systems, fire-alarms 
and ignition systems, has extended the ap- 
plication of small cells; while the growing 
utility and necessity of the storage bat- 
tery as a reservoir for taking care of peak 
loads in both central stations and street 
railways, has increased the demand for 
this apparatus. During the year, also, 
there was demonstrated the valuable serv- 
ice which may be rendered by a storage 
battery for taking up the fluctuations in 
a distributing system where large amounts 
cf power are called for, such as rolling- 


mill and foundry practice, and also for — 


supplying extra exciting current in con- 
nection with generator control in alter- 
nating-current railway svstems, several in- 
stallations having been made recently. 


General Survey and Manufacturing Statistics. 


A review of the year would not be com- 
plete without some indication of the great 
value of the American Institute of Elec- 
trical Engineers to the electrical industry. 
Among the subjects which received atten- 
tion at the monthly meetings of the Insti- 
tute Were the problems involved in elec- 
tric propulsion on canals, the relation of 
the engineer to public activities, the con- 
servation of our natural resources, the use 


of split-pole rotaries, and a discussion of 
the advantages of non-synchronous gen- 
erators as compared with rotary convert- 
ers. The matter of the teaching of 
mathematics to engineers, and, in general, 
the best instruction for engineering stu- 
dents, received a great deal of careful at- 
tention, and presented to the engineering 
world a wealth of literature which has 
made a worthy addition to the study of 


this subject. The Public Service Dinner 
of the Institute, held in New York city 
on February 19, was one of the features 
of the year in engineering, and brought 
together the master minds of the public- 
utility corporations and those upon whom 
they depend for carrying out the work of 
public service. 

At the summer convention of the Na- 
tional Electric) Light- Association a de- 
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parture was made in the holding of pural- 
lel sessions, where an enthusiastic discus- 
sion of commercial aids to business-get- 
ting was undertaken. Several important 
amendments were made to the constitution 
and by-laws, chief of which was one per- 
mitting the establishment of state organ- 
izations and company branches. 

The International Conference on Elec- 
trical Units and Standards concluded its 
labors in London on October 22, without, 
however, arriving at any radical depar- 


of silver in water * * * * deposits silver 
at the rate of 0.00111800 of a gramme per 
second.” 

In physics and other branches of sci- 
ence the technical journals and society or- 
gans connected with each branch have kept 
the engineering world well informed con- 
cerning research and development. There 
appears to have been no important an- 
nounecement made, and probably all that 
will be of interest and require comment 
at this time is the announcement made by 
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of interest is the attention which has been 
given to the problem of transmitting pho- 
tographs to a distance, or so-called photo- 
telegraphy. Among those announced are 
the Senlecq-Tival method, which is 
claimed to be much shorter than the 
methods of Belin or Korn. The latter 
method has been put to considerable use 
recently between the offices of L’Illustra- 
tion, Paris, and the London Datly Mail. 

The application of silicon steel in 
transformers has been brought to a com- 


ESTIMATE OF TILE VALUE OF ELECTRICAL AND AUXILIARY MANUFACTURES IN THE UNITED STATES. 


For THR YEAR— 


ARTICLES. 
1904. | 1905. 1906. 1907. 1908. 
Arc lamps and appurtenances......... LLLE eee Te eee ee ee ee ee 2,200,000, $ 2,600,000} $ 3,225,000} $ 38,150,000} $ 2,000.000 
auxiliary steam plant for electrical installations, such as pumps, condensers, . 
separators, feed water heaters, injectors, piping, CtC.... eee cee cee ee ree eee 2,300,000: 2,725.00 3,275,000 3,100,000 2,000,000 
Bells, buzzers, push-buttons, call-boxeS, ANNUNCIALOIS.... ee cc eee ccc cece nee eee eens 900,000 1,090,000 1,250,000 1.300.000 1,300,000 
Belting used in electrical plantS.....6e cece cece ere cece cette cree eet etne ee nees 500,000, 550,000 450,000 425,000 200,000 
Boilers for electrical plants (Water-tube) .. 0... ce cee cee cece cee erect eet eter r ences 5,600,000: 6.750.000 7,500,000 6.000.000 4,009,000 
Roilers for electrical plants (other than water-tube)....-.. cece e eee cece e reece eeeees 2,800,000; 2,850,000 2.750.000 2'500.000 1,500,000 
Cables, underground, aerial and SUDMATINE..... 6... Lecce eee eee eee e eee ence ewes 16,500,000 17.750.000 22,000,600 18.000.000 10,000,000 
Carbons for lamps, batteries, brushes or other electrical purposes............+...+.: 3,100,000 3.000.000 3,500,000 3.500.000 2,250,000 
Cars and trucks for electric ruilWayS.........ee.see ears Creer ee re re ee ee 7.500.000 8,000,000 11,750,000 8,650,000 6,900,000 
Castings, copper, and other metals, used by electrical manufacturers.............. ROTES PoS, A S a 300.000 
Circuit-breakers ....s..eosersesresscreesrorreseoceeeraresrenossosroceresoceesecenee we 1.350.000 1.450.000 1.700.000 1,675,000 920.000 
Cenduits (underground) and Similar material. ....... 0... cece eee eee cee cect ence ences 2 650.000 3.200.000 2.900.000 1.700.000 500,000 
Conveyors, coal and ash, used in electrical plants............. a eee rer re rar snn.000 900.000 900,000 775.000 400,000 
Cranes and hoists, electrically OPeCratCd.... cc cece cece cece cece eet e teen rene teen eeeees 3,875,000 5,250,000 6,750,000 5,850,000 3,500,000 
Dynamos and motors, including parts of machines, boosters, balancers, rotary con- 
verters, motor-generators, etc., and all motor applications, such as in automo- 
biles, not specifically enumerated in this list.........-.0-.. ee. Pao e ese eeasenens 51,000,000 60,000,000 74,000,000 62.500.000 50,000,000 
Electroplating and other electrolytic apparatus not elsewhere specified............. 250.000 800,000 1,000,000 1,000,000 1,000.000 
Electrostatic machines, induction coils, medical sets, etC...... cece eee cece ere eenece 550.000 575.000 550,000 500.000 500,000 
Elevators, electric (mechanism only)....esseressrsevonsesosesseosesos eee cerereeccees 2,000,000 4,350,000 5,500,000 4,675,000 1,600,000 
Engines, gas, gasoline or oil, used to drive electrical machinery..........0e.eseeees 1,800,000 2.500.000 3,500,000 4,300,000 6,000,000 
Engines, steam (reciprocating), used to drive electrical machinery..............00. 14.500.000 13,350,000 13,500,000 12.000,000 9,000,000 
Fans, electrically operated and direct-conmected..........-. eee eee eeee rere ee 1,200,000 1,375,000 1,475,000 1,850,000 1,100,000 
Fire-alarm apparatus, also burglar alarms, crossing indicators, etC......-.....see- 1.100.000 1,400,000 1,850,000 1,850,000 900,000 
Fixtures for electric lighting...... oe ae ee eee eer Te ee wore ee eee 4.125.000 4,750,000 5,300,000 7,500,000 8,000,000 
Füses osere en pea enana Sekine iecwewae ere ere si shila bce Dim wie EE EEE ale a eared Mate 300.000 650,000 900,000 1,200,000 750,000 
Glassware, electrical.........+.. kanela ee eee ee ee ite oan. o's arate eee Tere ee 600.000 700,000 900,000 1,450,000 2,000,000 
Heating and cooking apparatus, electrical....... Veil esl ween cae RRASA EET ares oe 425,000 650,000 850.000 1,100,000 1,000,000 
Incandescent lamps (carbon or metallic filaments)...... E ane E R Ea EGE E 5,750,000 6,625,000 8,600,000 10,000,000 11,000,0000 
Instruments for measurement and meters of all kinds; also ground detectors, 
scientific and laboratory apparatus, photometers, Leyden jars, X-ray outfits, etc. 3.850.000 4,290,000 5.000.000 5,000,000 2,000,000 
Insulating material, fiber, tape, etC..s...eseseresosese EETA E E E N E 1.600.000 1.800.000 2 300.000 2.850.000 1.700.000 
Insulators (glass and porcelain)......esesssssssssresssessssesesesesrsoseeocseecesosee 1,550,000 _ 1,700,000 2,100,000 2,000,000 1,350,000 
Interior wiring supplies, as tubing, interior conduit, molding, junction boxes, 
rosettes, outlet DOXES, etC....essessosesosossoseeserosesesrsaseneeosesseseosesnos. 1.975.000 2,250,000 3,000,000 3.500.000 2,220,000 
Lightning arresters .......ssesssosseeseseccesesooesssosecceeesseoosasrosecsesseoosoe, 450.000 500,000 525,000 500,000 275,000 
Mercury-vapor lampS........sssesseosessocsesesososeooesosoosossosesoceeresseacecososees 60.000 125.000 350,000 450,000 300,000 
Nernst lampS 2... cc cece cc cee ce ee eee tee ee tee eee essere erase seer esas er eeesseserreseeese 425,000 880,000 950,000 950,000 1,000,000 
Poles and wire towers, cross-arms, brackets and pinS.......esseesoresesesoeseeseee 4.850.900 5,400,000 7,500,000 5,125,000 8,500,000 
Primary batteries 0.0... cc ccc eect e eect nee treet eee eet ee eee seen eer eee ee eeeeees 800.000 1,200,000 1,825,000 1,800,000 1,000,000 
Railway supplies, electric, such as trolleys and other contact devices, strain insu- 
lators, cross-overs, rall-bonds, CtC.....-.ccccccecceccnnccenrcteseserececsseeesoees 1.900.000 - 2.200.000 3,000,000 4,000,000 2,290,000 
Rheostats, car controllers, motor Starters, CCC... . cece ee eee ee ee race eee e ene nneeees 2,850,000 3,250,000 4,600,000 4,750,000 2,600,000 
Shafting, pulleys, clutches, etc., used in electrical generating plants...............4. 285.000 750,000 800,000 725,000 400,000 
Signs, electric .....e.ee eee eenes MCMET SUL E E EOE Re Eek eNaRe Resell 9 ewaesaG eae aaan a acer Ne 1,000,000 
Sockets, switches, cutouts......... ee eee rr 3.800.000 4,150,000 5.500.000 5,500,000 4,000,000 
Steam turbines used to drive electrical machineTy........esesesesssoreseeseereeeeeeo 2,.50N.00N 4.000.000 8,000,000 8,000,000 7,000,000 
Storage batteries, including those used in autoMmobileS......... cc ewer cece cece een ceee 5,000,000 6,200,000 6,950,000 6,200,000 5,500,000 
Telegraph instruments and APPAratus.... cee reer ewer reece eer cece ewer reer eeeeeeeaees 265,000 300,000 375.000 475.000 400,000 
Telephones, telephone switchboards and distinctively telephonic apparatus.......... 17.200.000 19,290,000 28.500.000 21,000.000 15,000,000 
Third rail for electric railways... ccc eee eee ee ee eee e eee e tee er te eeeeees 715.000 750.000 950.000 750,000 gee ah 
Transformers, Stationary ....- cece eeeeenes Penne e eee eee eect eee e eee eeaneteeeates 4,450,000 5.175.000 6,850,000 5,500,000 3,025,000 
Waterwheels, used to drive electrical MACHINETY........ cee ee ee ee ee eee eee e ee neees 1,230,000 1,700,000 2.750.000 3 100.000 3,000,000 
Welding apparatus, ClOCLTIGS sorre hk A OS ER DO POCO a WER BEE Or hi ea Oe Ser hoo s 8 ee ewe ee ee 95,000 110,990 120,000 ae 
Wire, bare sertessc carenes ET ENEE BETERE ANS EE TREAT RT sed wana 18,000,000 20,000,000 33.000.000 27,000.000 18,000,000 
Wire, rubber-covered ....... Ghee ales ee re ee eee eee ee ere ae ere ee, 8.200.000 11.000.000 14.000.000 16,500,000 11,000,000 
Wire, weatherproof .......... PEEP E sateen E E E E E 8.500.000 9.500.000 15.000.000 15,000,000 9,000,000 
Wire, all other electrical....... te, Stake os spied EET DEE EA T E A RO Niet E ne ee WAU 2,500,000 3,500,000 4,625.000 4,150,000 4,000,000 
Wireless: apparatus: isses sree u okie okt tote ae os 2s See he Oe eae ae we hae senses 380,000 400,000 475,000 425,000 600,000 
Miscellaneous, including switchboard frames and panels, signs and flashers, auto- 
matic stokers for electrical plants, wire guards, electrical tools and toys, pro- 
jectors, solenoids, igniters for gas engines, waterwheel governors for hydro- 
electric plants, voltage regulators, electric drills, commutator compounds, lamp 
adjusters, shade: holders,  ClG) sc scugieh ew Pi Cie wk ebb dce aly me MOE Nova oe LS CA ea wx 3,500,000 4,000,000 6,000,000 4,000,000 aeaee 
Total ..... TEE E EA ELETE E TST E E E ee ee rere ee ET $230,510,000] $268,075,000; $351,010,000| $315,920,000| $228,590,000 


tures being promulgated. The ohm is the 
first primary standard—“the resistance 
offered to an unvarying electric current 
by a column of mercury at the tempera- 
ture of melting ice, 14.4521 grammes in 
mass, of a constant cross-sectional area, 
and of a length of 106.300 centimetres.” 
The ampere is the second primary unit— 
“the unvarying electric current which, 
when passed through a solution of nitrate 


B. B. Boltwood, last May, of a new ele- 
ment, which he has called “ionium.” This 
element resembles thorium, and is believed 
to be the direct parent of radium, into 
which it converts itself at the rate of half 
its mass in twenty-five years. KE. 8. Phil- 
lips, in the same month, also announced 
that he had secured radioactive emana- 
tions from metallic sodium. 

Another scientific application which is 


mercial success, so that it is now used most 
satisfactorily, reducing the losses and .ef- 
fecting improvement in design. At pres- 
ent it has not been applied very generally 
to other uses in the electrical line, but it 
is probable that it will not be long before 
more extended use is made of this alloy. 

The agitation concerning municipal 
ownership seems to have drifted entirely 
out of sight, and in,its place has come a 
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demand for state regulation, with the re- 
cult that, in addition to the public-service 
commissions in New York and Massachu- 
setts, a commission has been formed for 
the state of Wisconsin, and bills are 
before the legislatures looking to the ap- 
pointment of commissions in Illinois, ln- 
diana and Ohio. The probability is that 
this form of regulation by commission will 
be extended to other states. On the re- 
sults which have been secured in New 
York and Massachusetts, it appears that 
the public-utility corporations have little 
to fear and much to be happy over in such 


2 consummation. 


STATISTICS OF ELECTRICAL AND KINDRED 
MANUFACTURES IN VALUE OF OUTPUT. 
A careful canvass of the manufacturers 

of electrical and kindred apparatus reveals 

the fact that there was a considerable fall- 
ing off in output for the vear. The busi- 

ness depression which began in October a 

year ago was reflected in decreased earn- 

ings, but, as was mentioned in the begin- 
ning of this review, electrical securities 
and electrical manufacturers withstood the 
sheck of adversity with far less disaster 
in the form of failures than was true in 
any other phase of business. The one 
great business and financial feature in the 
electrical industry was the overcoming by 
the Westinghouse Electric and Manufac- 
turing Company of its difficulties and the 
announcement a few weeks ago of the 
solvency of the company, the discharge of 
the receivers, and the reorganization of 
the officiate and board of directors. 
The accompanving table of statisties of 
ao ee in the United 
year Just closed has been 
compiled from reports secured from those 
well Informed as to the output in each 
line, It has been more than dificult this 
ou to arrive at a fair estimate of the 

“put in many lines, but the figures given 

herewith are believed to be closely ap- 

wee i paccnting these figures 
en i very coriially those who 
“isted tn their preparation. 

Pi bari into several groups the 

ino listed on page 8, 

wmnary of a ne presents a comparative 

te value of the output for 


the la S| two vear i 7 
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Play >: 
Bhre 5 Supplies on 
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Pratt Institute Technical Library. 

The Pratt Institute Free Library, of 
Brooklyn, N. Y., is making a special effort 
to respond to the prevailing widespread 
interest in encouraging industrial and en- 
gineering progress in America by placing 
technical literature freely and easily 
within reach of all in anv way concerned 
with doing things great or small in the 
broad field of industry. 

To this end, in one of the largest and 
most accessible rooms in the library build- 
ing, there is reserved a working reference 
library of technical science comprising 
now 750 pieked books covering all en- 
gineering branches. This collection does 
not cireulate—the books are alwavs there 
—but it is constantly undergoing change 
and revision that it may represent only 
the latest and most progressive thought 
and practice. For further research files 
of bound periodicals and society transac- 
tions, Patent Office publications, trade 
catalogues. cte., are in immediate reach. 
Current literature is represented by over 
130 journals and serials displayed upon 
tables in familiar groups, so that the room 
becomes, as well, a fully equipped periodi- 
cal reading room for practical men. One 
table is devoted to electrical papers alone 
—there are seventeen of these—while the 
books on electrical subjects to the num- 
her of 150 oceupy the most favorable lo- 
cation in the room. 

The man who has charge of this Ap- 
plied Science Room is committed to make 
every effort to assist and direct in the 
rearch of any needed information. 

Supplementing the reference work Uiere 
is a large collection of technical books in 
the circulating collection of the library, 
Which may be taken out for home reading, 
with a minimum of restriction as to num- 
bers issued to an individual and the time 
the hooks may be kept. 

Any resident of Brooklyn mav have free 
access to the books that circulate, and any- 
body from anywhere will find himself. at 
home in the Applied Science Room. 

The librarian, Miss Isabel Ely Lord, 
and E. F. Stevens, in charge of this de- 
partment, arg glad to give attention to 
ary requests for information that come 
by mail. 

—— @ O @ ——______ 
Chicago Traction Expenditures. ° 


Tt is stated that the rehabilitation ex- 
penditures by the Chicago traction com- 
panies ander the new ordinances already 
exceed $20,000,000, This will be added 
to the capital account of the companies ac- 
cording to the terms of the ordinances. 


The Brazil Rubber Crop. 

As the result of the rubber crisis, an 
agricultural change seems destined to 
come over the northern district of Brazil, 
according to an opinion expressed by 
George E. Anderson, the Ameriean eon- 
eul-general at Rio de Janeiro. In sub- 
etantiation of this foreboding outlook the 
consul quotes an editorial from the Jour- 
nal do Commercto, one of the leading 
newspapers of the country: 

Amazonia is passing through a very 
grave economie crisis, Already this crisis 
has continned during a period of nearly 
{wo vears, and unhappily there is nothing 
to support the belief that it is reaching 
an end. Like everything else in this mar- 
velous region, the crisis in Amazonia ig 
dependent upon rubber, which has suf- 
fered an unexpected lowering of price. 
This commenced in 1906, rubber passing 
In that vear from S0 cents to 50 cents per 
pound, The difference is enormous in a 
region which, it is absolutely exact to say, 
lives exclusively upen this product and 
which bases all its commercial activity 
upon such prices of this product. For 
rubber Amazenia has ‘abandoned almost 
every other form of exploiting its soil, 
including its culture of cacao, 

What the prent situation means to 
the great rubber country of Brazil in a 
governmental way, says Consul-General 
Anderson, is indicated in the annual mes- 
sage of the governor of Para, which shows 
that there was a shrinkage in the revenue 
of the state, nearly all of which comes 
frem a tax of about twenty-five per cent 
effective on the value of rubber exported, 
of $IS840£ between the last quarter of 
1907 and the same quarter of 1908, and 
there was a shrinkage of $528,510 between 
the first quarter of 1908 and the same 
period in 1907. In the fiscal vear of 
1905-6 the revenue of the state was placed 
at S4.619.828, while for the coming year 
it is placed at $2,132,100. The states of 
Amazonas, Matto Grosso, Govaz and other 
rubber-producing commonwealths suffer in 
a similar way, according to a recent con- 
sular report. 

Competitive Motor Tests at Winnipeg 
Exhibition. 

A light agricultural motor competition 
is to be held at the Winnipeg Industrial 
Exhibition from July Y to 17, 1909. A 
copy of the rules and conditions has been 
forwarded to the Burean of Manufactures, 
Washington, D. ©. The tests will com- 
prise plowing. hauling, belt driving, and 
brake tests. Further particulars may be 
learned hy addressing A. W. Bell, general 
manager, Industrial, Exhibition, _ Winni 


peg. Canada. 
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Review of Electrical Progress in Great Britain During 1908. 


ELECTRICAL MANUFACTURING. 


The condition of electrical manufactur- 
ing and trade has been again during 1908, 
as it was in 1907, almost continuously 
under discussion. In the early months 
our minds were exercised with the col- 
lapse of the Bruce-Peebles Company, and 
it is only now at the closing of the year 
that the investigation of affairs and 
the necessary court proceedings have been 
carried far enough for the registration of 
a new company, to continue the old busi- 
ness, or parts of it, to be made. Some 
other leading electrical manufacturers 
have been adjusting their financial details 
during a good deal of the year and have 
had to resort to prior lien debenture is- 
sues to help them through. The inability 
of the British Electric Traction Company 
to pay its preference dividend, and the 
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' serious adversity of the Edmundsons 
Electricity Corporation, have been among 
the outstanding unfortunate experiences. 
In conjunction with the discussion of 
profitless manufacturing, and dividendless 


investing, there has been brought-forward 


a proposal to establish a league whose 
members should be representative of every 
class of electrical interest, to consider the 
present position of affairs, and its many 
causes, suggesting suitable remedies where 
these are believed to be available. 

The attention of a hundred or two firms 
has for several months of the year been 
taken up by electrical exhibitions. That 
at Manchester, in October, was a very suc- 
cessful trade show, one of whose best 
effects has been, it is said, the giving of 
a stimulus to electrical applications among 
large mills and works in Lancashire. lit- 
tle advantage was taken of the Franco- 


By Albert H. Bridge. 


British Exhibition as a means of elec- 
trical advertising, by either British or 
French manufacturers, beyond a small co- 
operative exhibit, arranged by the electric- 
lighting companies and a few firms, as 
a counterblast to a contiguous co-oper- 
ative display by gas-lighting interests. 

In most departments of British indus- 
try there is deadly dullness, with serious 
unemployment, but electrical industry has 
seemingly its own peculiar cycles, differ- 
ing from those of other trades, so that we 
find just now some electrical authorities 
reporting a volume of orders in hand, or 
recently executed, which compares very 
favorably indeed with the business of pre- 
vious years. The new Patents Act came 
into force, but its effects upon electrical 
industry cannot be written about at this 
early date. 
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Happily railway affairs have improved, 
and as these lines are being written there 
comes the announcement that construc- 
tion of the new system is to be commenced 
at once. Very welcome news it is, from 
many points of view. 

The underground electric lines of Lon- 
don have been feeling out the way to a 
sounder state of finance. A number of 
them have reorganized their capital, and 
most of them have been revising fares, 
while greater enterprise has been shown 
in advertising the existence of these fa- 
cilities by means of some 700 electric 
signs. 

In the tramway department there has 
been comparatively little doing. Apart 
from the operations of the London County 
Council, little new work has been carried 
out. The conversion of the remaining 
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ELECTRIC RAILWAYS AND TRAMWAYS. 


The most important event in electric- 
railway work was the opening of the Mid- 
land Railway Company’s single-phase line 
from Morecambe to-Heysham, the first 
railway of this kind in England. An- 
other larger and more important single- 
phase conversion is that which is now on 
the verge of completion in London—the 
London, Brighton and South Coast Com- 
pany’s London Bridge to Victoria section. 
It had been hoped that the London & 
Northwestern Railway Company would 
have been able to proceed with the build- 
ing of its new electric line from Euston 
to Watford, at a cost of $11,500.000, but 
the cloud under which railroad, and in- 
deed all other, securities remained for so 
long made it impossible to move forward 
until the necessary money could be raised 
in times of less financial stringency. 


horse lines to underground conduit will 
occupy the London authorities for some 
time to come, and numerous new electric 
sections are to be laid before the tramway 
service will be anything like complete. 
An attempt to get away from costly con- 
duit construction, and at the same time 
satisfy the esthetic tastes of some of the 
local suburban authorities who scorn the 
overhead trolley, was made between Ald- 
gate and Bow, by putting down experi- 
mentally a Griffiths-Bedell surface-contact 
tramway. During the year the Lincoln 
tramways, which are equipped on the 
“G.-B.” system without L. C. C. adultera- 
tion, have, according to reports, worked 
well, but in London, if we may mix our 
metaphors, the system has been “passing 
through the fire,” and is not yet “out of 
the wood.” A scheme that has been a 
good deal talked» about, asyit was some 
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vears ago, is trackless trolley cars, or elec- 
trical omnibuses fed from overhead con- 
ductors. Quite a number of towns have 
been “taken” with the idea, and some of 
them have sent to Europe to report upon 
it, while several have just lodged bills in 
which they seek Parliamentary permission 
to carry it into actual effect. More runa- 
way-tramcar disasters have served to keep 
the importance of braking apparatus to 
the fore, and the completion and publica- 
tion of the report on the subject by the 
Tramways and Light Railways Associa- 
tion’s special committee, already referred 
to in these pages, ranks as a noteworthy 
event. A second report, by a committee 
of the Municipal Tramways Association, 
has also now appeared. 


LIGHTING AND POWRR. 


The electric-lighting position in Eng- 
land was fully dealt with by the writer 
in the Electrical Review’s special illumi- 
nating engineering issue of September 12 
last. Since that date competition between 
the various suppliers of metal-fiiament 
lamps has brought these down to more 
reasonable figures—considered from the 
consumer’s point of view—and the neces- 
sity of cheapening the cost of wiring, in 
order to capture the smal] householder, is 
being more plainly recognized. Electric 
heating, though it does not progress by 
leaps and bounds, is winning its way 
through the medium of the flatiron and 
the electric kettle, and it is significant 
of the recognized need in this as in the 
wiring direction, that a paper was before 
the Institution of Electrical Engineers in 
London in December, putting the case in 
favor of cheapened electric heating and 
cooking devices, the current prices being 
regarded as prohibitive to the “common 
people.” 

In regard to electric power in factories 
and works, most satisfactory headway is 
being made in all parts of the United 
Kingdom. It is true that a good deal of 
time had to be devoted to the considera- 
tion of the draft regulations of the Home 
Office, which roused such a chorus of op- 
Position from all quarters, but these have 
not yet been issued in a final revised form. 
Probably they will emerge from the Home 
Office bearing evidences of the ordeal 
through which they passed at the pro- 
longed inquiry held with James Swin- 
burne as commissioner. Many important 
installations in collieries, iron and steel 
works, textile factories, and indeed works 
of practically every description, have been 
carried out or are now well in hand, and 
the prospect in this branch of electrical 


enginecring is a bright one if there be no 
undue price-cutting to spoil it. The big 
power supply authorities have been, in 
most. instances, struggling with adversity. 
The South Wales Company has under- 
gone complete reorganization; the Lan- 
cashire Company is trying to shake itself 
together; the Yorkshire company is slowly 
improving its position, and the Clyde Val- 
ley Power Company seems to be succeed- 
ing well in securing the big works’ cus- 
tom. In Newcastle, Tyneside and Dur- 
ham power authorities are doing well and 
are in process of concentration and amal- 
gamation. In parts of Scotland a power 
company has caused a fluttering in the 
municipal dove-cotes by formulating a 
scheme for supplying power without ob- 
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out their own salvation subject to pur. 
chase clauses and other conditions. In 
Manchester, the corporation has dealt with 
the needs of the numerous large factories 
in an enterprising way, and is on the full 
tide of prosperity in this particular. The 
demand is so great that plans have been 
worked out for the addition of a 10,000- 
horsepower generating set annually. 
PRIME-MOVERS. 

The years developments in prime-mov- 
ers in power stations have been interesting 
both in regard to steam turbines and large 
gas engines. Glasgow Corporation, which 
at its electricity and tramway power-gen- 
crating stations, has had turbine and 
other sets up to 3,000 kilowatts running 
for some time, has added at several of its 


NEW HOME OF BRITISH INSTITUTION OF ELECTRICAL ENGINEERS, 
FROM VICTORIA EMBANKMENT. 


taining a special Act of Parliament, its 
distributing mains being carried along 
the railroad tracks, thus avoiding inter- 
ference with public thoroughfares by 
opening roadways or erecting overhead 
work. In London that hardy annual, a 
Bulk Power Supply Bill, has occupied at- 
tention and caused much waste of money, 
municipal and otherwise, but if present 
indications can be relied upon, 1908 will 
be remembered as the year of settlement 
of a subject which has been more debated 
than any other electrical question for five 
or six years. The end of it all is—if it 
be the end!—that the existing com- 


panies will themselves be permitted to 


conjointly meet the needs of London in 
regard to power, and incidentally to work 


stations 4,000-kilowatt turbo-generator 
sets. Manchester Corporation has ordered 
6,000-kilowatt Zoelly turbine sets, and 
only within the last few weeks the London 
County Council, in giving out the con- 
tracts for two 5,000-kilowatt steam turbo- 
generators for the second portion of its 
tramway power station at Greenwich, has, 
after full investigation, adopted those of 
the Rateau principle, to be supplied by 
the British Westinghouse Company, 
The largest exhaust steam turbines so far 
put in operation in England are under- 
stood to be two of 1,350 kilowatts each, of 
the Willans & Robinson type, at the New- 
port Iron Works at Middlesbrough. At 
Carville and the other works forming part 
of the well-developed system of the New> 
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castle and Durham authorities great prog- 
ress continues. Carville, which began in 
1903 with 14,000 electrical horsepower of 
steam-turbine-driven generators, has been 
increased fourfold, so that it now aggre- 
gates 56,000 electrical horsepower. At 
three of the other stations forming part 
of the group, there are either constructing 
or operating plants working in connection 
with coke ovens, and at two more in con- 
nection with blast furnaces. One recent 
interesting installation in this area con- 
sists of two electrically driven rolling 
mills installed by the Dorman, Long 
Company. Cheap power on Tyneside has 
also attracted electrochemical works there 
which consume over 12,000 horsepower. 

` At the works of the Castner-Kellner 
Alkali Company at Runcorn. there has 
been installed a 1,000-horsepower gas en- 
gine of the British Westinghouse latest 
standard vertical type connected to a di- 
rect-current generator, this being the fifth 
of the same type to be employed at 
these works in connection with the firm’s 
electrolytic processes. A 900-horsepower 
double-acting, four-cycle type, tandem gas 
engine has been installed at the Brymbo 
Steel and Tron Works near Wrexham; it 
is coupled directly to a three-phase gen- 
erator supplying 330-volt, forty-two-pe- 
riod current to various motors in the col- 
liery driving the coke overs, blast fur- 
nace and steel works. In the South 
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TRAMWAYS AND MAIN-LINE RAILWAY. 

Electrice traction affairs on the Conti- 
nent are very active this vear, and one of 
the -leading points to be brought out is 
the use of heavy electric locomotives on 
standard-gauge railroads. In most of the 
leading countries the governments who 
own the railroad lines, as a general rule, 
are equipping short sections of railroad 
with a view of adopting electric traction 
on a larger scale. This is true as concerns 
the German Government, which has drawn 
up plans for a number of sections of clec- 
tric railroad, at an estimated cost of $45,- 
000,000. One of the first of the trial sec- 
tions hes in the Rhine Valley, between 
Frintrup and Hattingen. One of the 
first single-phase locomotives for use on 
the state lines has been built by the Allge- 
meine firm, in connection with the Vulean 
works of Stettin. It uses 6,000 volts on 
the trolley wire, and this is reduced by 
transformers to 300 volts for the motors. 


Wales colliery district, as the writer 
showed in a recent article in these pages, 


-important work with large type gas-en- 


gine-driven plants is proceeding, notably 
at Powell-Duffryn. 

In connection with aluminum produc- 
tion, events of unusual note have to be 
recorded. The British Aluminum Com- 
pany, which has had the field pretty much 
to itself for years, has hurried forward 
its Kinlochleven power station, where 
there are nine 3,200-horsepower Pelton- 
wheel turbines, each of which drives a 


couple of 1,000-kilowatt Dick-Kerr multi- ` 


polar-tvpe direct-current generators. The 
Aluminum Corporation, Limited—a new 
comer—has completed a big hydroelectric 
undertaking at Dolgarrog, some seven 


. miles distant from Conway, in Wales, for 


aluminum production. The power station 
contains four Pelton-wheel turbines driv- 
ing Bruce-Peebles direct-current gener- 
ators of 1,000 kilowatts each and two 600- 
kilowatt motor-generators. There are al- 
together 125 aluminum furnaces whose 
output will aggregate 1,600 tons per an- 
num. The corporation has erected a 
second works at Wallsend, to which place 
it was attracted by the available cheap 
power supply of the Newcastle and Dur- 
ham companies. Iere during 1908 it 
has started aluminum furnaces and works 
for the manufacture of carbon electrodes. 
That the company is at the momenti of 


Developments on the 
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It is intended to equip an ecighty-mile sec- 
tion of railroad from Magdeburg to Leip- 
zig, among others, for electric traction. 
In Bavaria, there will be used a number 
cf lines centering at Munich, and three 
hydraulic plants are to furnish the power. 
Single-phase locomotives will probably be 
used on these lines. 

In Switzerland, the Seebach-Wettingen 
railroad line, of twelve miles length, in 
the district of Zurich, is now being op- 
evated entirely by electric trains for the 
passenger service. Single-phase locomo- 
tives are used here, of which two are 
equipped by the Oerlikon firm and one 
by the Siemens-Sehuckert Company. A 
potential of 15,000 volts is used for the 
trolley ‘wire without any difficulty. 
Owing to the success of the. experiment, 
it is expected that the Federal govern- 
ment will apply the system to other lines, 
owing to the advantage which comes from 
the use of hydraulic power. This is also 
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writing before the courts because of finan- 
cial difficulties need not be dwelt upon in 
this article bevond merely stating the 
fact. 

In concluding this review a few sundry 
niatters may be alluded to briefly. 

“The Institution of Electrical Engineers 
Was bought for itself a home of its own, 
into which it will move during 1909. It 
has been decided that in future intending 
associate members shall submit to an ex- 
amination. The secretary of the Institu- 
tion of Electrical Engineers, G. C. Llovd, 
is about to retire, having accepted the ap- 
pointment of secretary to the Iron and 
Steel Institute. The Conference on Units 
and Standards and the Electrotechnical 
Commission held their gatherings in Lon- 
don. The briefness of the remaining 
term of the National Telephone Company 
before it is taken over by the Government 
has raised a question in regard to new 
business, the company naturally being un- 
willing to incur more capital expenditure 
than is absolutely necessary until it knows 
that such expenditure is to he treated 
fairly when the time of transfer comes. 
As a slight indication of the increased ap- 
preciation of the necessity for more well- 
equipped electrical educational labora- 
tories may be mentioned a grant of $110,- 
000 by the Drapers’ Company for an elec- 
trical laboratory to be established at Ox- 
ford University. 


Continent. 


the cause of the activity which we find in 
Sweden at the present time. Experiments 
on the Stockholm-Jarfva section have been 
carried on until single-phase locomotives 
or motor cars, using the Westinghouse, 
Siemens - Schuckert and the Allgemeine 
systems. The Italian Government has re- 
cently voted a credit of $14,000,000 for 
the purpose of making improvements upon 
some of the principal electric railroads of 
the country. It is now proposed to carry 
en some extensive electric traction enter- 
prises in this country, and one of these 
will be the high-speed Jine from Rome to 
Naples, for which the state has granted 
the rights to a syndicate of French and 
Belgian capitalists. Jt is proposed to 
cover the 120 miles distance in two hours. 
An entirely new track will be laid for the 
railroad. Work will soon be commenced 
on the equipment of a section of the 
double-track road from Milan to Genoa. 
An electric line is-also to be mn from 
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Naples to Pompeii, and a syndicate has 
heen formed for constructing an extensive 
evstem of subway lines in Naples and the 
We should also mention the new 
Loetschbere railroad and tunnel an 
Switzerland. The hne will connect the 
Simplon with the northern part of the 
country, and costs $15,000,000. Tt ıs to 
use eleetrie locomotives. In Paris, the 
Metropolitan Subway work is actively ear- 
ried on, and in a few years the city will 
have about sixiv miles of subway. 


suburbs. 


HYDROELECTRIC DEVELOPMENTS. 


One of the most recent of the hydranlic 
plants to be erected on the Continent is 
the station which is located in the south- 
ern part of Switzerland, at Brusio, near 
the Itahan frontier. It uses the water of 
the Poschiavo Lake, which lies in a 
mountainous district, and in this way it 
develops about 40,000 horsepower. [he 
turbine plant will have twelve turbines 
and three-phase Alioth alternator groups 
of 3.000 horsepower each. 

The new plant which supplies the city 
ef Seville with current over a distance of 
seventy-five miles is also worthy of note 
from the high voltage which is used on 
the power line, this being 52,000 volts. 


The Brillanne hydraulic plant repre-__ 


sents the most recent progress in the way. plant on the Continent is the St. Denis 


of waterpower developments in France, 
and it has been added to the svstem of 
power lines and stations which is located 
in the Mediterranean Alps region. 

Owing to the large amount of water- 
power which is to be developed in Sweden 
and Norway, there is considerable activity 
in these countries, and they will soon 
rank among the foremost on the Continent 
in this field. As an example, we may cite 
the new plant on the Falls of the Gotha 
River, in Sweden, which is to give about 
50,009 horsepower with the present outfit 
of 10,000-horsepower  turbo-alternators. 
The entire stream, however, is said to be 
able to furnish 200,000 horsepower. The 
new plant at Svalgfoss, in Norway, util- 
izes 41,000 horsepower, and the plant at 
Kvkkelsrud, on the Glommen River, is 
somewhat larger. About 120,000 horse- 
power will be secured from the new plant 
cn the Skien River, using Lake Mjosvand 
as a reservoir. 

Paris is seeking to secure a supply of 
Current from the Rhone River, but as the 
distance is over 250 miles, the problem 
Will he a difficult one to solve. 
to M. Blondel’s project, the turbine plant 
is to be erected not far from Geneva, near 
the present Chevres plant, and upon 
French territory. He is planning a 


According | 


pany. 
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power Tine which is to work upon 120,000 
volts, using the high-tension direet-cur- 
rent series system, such as is emploved 
en the St. Maurice-Lausanne power hne. 

One of the largest plants in Switzerland 
will be the new hydraulie station of Lau- 
fenberg, which will use the power of the 
It will be installed by a svndi- 
cate, Which includes the Felten-Guil- 
leanme-Lahmever firm of Mülheim, and 
the Swiss Compressed Air and Electric 
Company. Jt is expected to secure at 
least 50,000 horsepower from the Rhine 
by the present plant, and the outlay is 
figured at &4,000,000. 


Rhine. 


STEAM TOWER PLANTS. 


Owing to a recent increase, the light 
and power station at Essen, Germany, is 
one of the largest steam plants on the Con- 
tinent. A considerable part of the pres- 
ent outfit consists of large steam-lurbine 
groups. In the first place, the station had 
a horizontal engine and alternator, but 
rater on it added three steam-turbine units 
of 5,000 horsepower each. The present 
Increase Includes four Brown-Boveri steam 
turbines of like capacity, as well as a 
Zoelly turbine built by the Siemens- 
Schuckert firm. 

No doubt the largest steam-turbine 


station in the suburbs of Paris. Since 
our last description, it has been increased 
to 60,000 horsepower, and now contains 
ten steam turbines and three-phase alter- 
nator units of 6.000 kilowatts, on the 
Brown-Boveri system. A good part of the 
current is used on the Paris subway and 
also for lighting. It is intended to make 
an increase in the city light and power 
station of Cologne, and the municipality 
has advertised for bids for four steam 
turbines of 3,000 horsepower each, with 
their accessories. The estimated cost of 
the increase is $500,000. 

The new Zoelly turbine is to be used 
in the Breslau central station, and an al- 
ternator group of this kind is soon to be 
installed in the plant, rated at 3,000 
horsepower. 

ELECTROCH EMISTRY. 

At Martigny there has been recently 
erected a 15,000-horsepower plant which 
is used exclusively for electrochemical] 
purposes. A part of it is emploved ina 
neighboring establishment, while the re- 
mainder is sent over a power line to a 
second plant which is owned by the same 
firm, the Swiss Nitrous Products Com- 
A good part of the output of these 
factories consists, In fact, of nitrous prod- 
ucts obtained by the fixation of atmos- 
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pherie nitrogen. This Jatter branch of 
the industry has taken a considerable de- 
velopment dming the present vear. The 
evanamide factory which is erected at 
Piano d'Orte. in [talv, started with an 
output of 4.000 tons a year, but has now 
increased this to 10,000 tons, and another 
works is being erected at Terne, while a 
second factory is in construction in the 
Aosta Vallev, at San Michel. The French 
Nitrous Products Company is operating a 
works at Notre Dame de Briancon, which 
has an output of 4,000 tons annually. In 
Germany, the plants at Westeregeln and 
Brühl are producing 10,000 tons vearly, 
While the Bavarian factory at Alz Fluss 
is turning out 15,000 tons. 

The Nottoden works on the Svilgfoss 
obtains nitrate of calcium by the fixation 
of atmospheric nitrogen upon lime, and, 
owing to a recent increase in the plant, it 
now has thirty-two large furnaces of 1,000 
horsepower each, with nine absorption 
towers eighty feet high, built of granite. 
The annual vield is 20,000 tons per an- 
hum, representing a value of $1,000,000, 
For the current there are used 40,000 
horsepower in turbine groups. The alumi- 
num industry is on the inerease in dif- 
ferent countries, and we remark the new 
plant of the Societa Italiana at Rome, 
which is now using three furnaces for this 
purpose. Copper refining by the electric 
process Is carried on verv successfully in 
Russia in two different plants, one located 
at Kalakant, and a second at Moscow. 
There is also a similar plant at St. Peters- 
burg. Copper is extracted from the ore 
at the mines of Mendianke by the 
Laschinsky method. 

TELEGRAPH Y AND TELEPHONY. 

As regards telegraph and telephone op- 
erations, one of the principal events of 
the year was the disastrous fire at the 
Paris telephone exchange. Very little of 
the material could be saved, and the loss 
is estimated at $5,000,000. The central 
exchange had multiple boards for 19,000 
subseribers, which is nearly one-half the 
total number in the city. A temporary 
shed alongside the burned building is now 
erected, and every effort is being made to 
have a new multiple board installed at 
an early date, as business suffers much 
at present from the loss of the telephone. 

The telephone rates from Paris to Lon- 
don are to be reduced one-half, according 
to an agreement between the two adminis- 
trations. It will be necessary to double 
the number of cables in order to carry this 
out, as the four cables witith are now laid 


will not mvbetitithe) dumands. | It) is? ex- 


14 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


pected that there will be a great increase 
in the number of messages, and at present 
these average 240 per day between Paris 
and London. Two of the new cables afe 
being made in France and two in Eng- 
land. The exchange recently erected at 
Hamburg is designed to replace the six 
smaller exchanges in the city. At last 
accounts, the number of subscribers was 
27,000, so that a large capacity was 
needed. The present exchange is built 
for a capacity of 80,000 subscribers. 

At Budapest was held the first interna- 
tional congress of telegraphs and tele- 
phones, and this had been long desired, 
in order to settle a number of important 
questions. During the congress there 
were read many technical papers of great 
interest. The French, English and Swiss 
telegraph administrations recently came to 
an agreement regarding the use of the 
Baudot quadruplex system upon the 
Paris-Zurich and Zurich-London telegraph 
lines. At the same time, and upon the 
same wire, it is possible to send two mes- 
sages from Zurich to Paris and two from 
Zurich to London, sending 6,000 words an 
hour. According to an understanding 
between Germany and Switzerland and 
also between France and Switzerland, it 
is possible for subscribers to secure night 
rates for telephone conversations over the 
international lines between these coun- 
tries, the tariff being one-half the day 
rates. On the Paris-Iome lines it is now 
possible to telegraph beforehand so as to 
make an appointment for telephone con- 
versation with any desired individual at 
a stated time. 


Fortunate, indeed, is the age or indus- 
try in which men have been found who 
can stand the hard knocks of long experi- 
ence and with faces forward can discount 
tribulation and indicate the path of wider 
opportunity out of the narrow way of 
business restriction. The contributions 
which follow will be found full of en- 
couragement—not that this is needed, but 
because they indicate that “we are on the 
up-grade and steadily chmbing.” 

H. M. BYLLESBY & COMPANY, 
CHICAGO, 
“J think the most marked advance 
connected with electrical developments in 
the past year has been the magnificent 
way in which the electrical securities (I 
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WIRELESS TELEGRAPIIY. 


Considerable progress has been made 
during the year in the way of radio- 
telegraphy, as the Berlin congress recom- 
mended that we should call it. One 
of the most noteworthy features is the 
erection of the new plant at the Eiffel 
Tower, and owing to the great height of 
the tower, 300 metres, it is likely that 
Paris will take the lead in the way of 
long-distance messages. Even with the 
very small power that is used at present, 


messages can be taken from Morocco and 


Tunis without any trouble. When the 
high-power station is finished, one of the 
first trials will be made between the 
Tower and New York. The station itself 
is placed entirely underground in order 
to suppress the noise of the explosive 
sparks as well as to keep the messages 
from being heard from the outside. 

The Nauen station in Germany has 
been making some long-distance experi- 
ments of late, and could cover an excep- 
tionally long range at sea. It signaled 
to the steamship Cape Blanco when sail- 
ing to Buenos Ayres, and could continue 
this when the vessel had reached the 
island of Tencriffe, which is eight days’ 
sail from Hamburg and 2,300 miles away. 

The French Government is building a 
number of new coast stations, one lying 
at Saintes-Maries, near Marseilles, and a 
second opposite Algiers at Fort de |’Eau. 
Two new stations are planned, one at 
Nice and another at Cape Corse, in the 
Mediterranean. There will be commercial 
stations, and it is also erecting the mili- 
{ary posts of Toulon, Lorient, St. Mat- 


The Outlook for 1909. 


mean, of course, principally the securities 
of electric-light, street-railway, water- 
power and similar companies) have held 
up during the financial disturbances, and 
the fact that today, as a general rule, they 
are occupying a more dignified position 
and stand in a stronger position before 
the public than ever before, and their rec- 
ord during the recent financial disturb- 
ances as compared with any other class of 
securities is most creditable, as in all an- 


alyses, electrical or any other develop- 


ments depend upon the faith which the 
investing public have in their securities. 
“I believe that the high standing now 
enjoyed by such properties indicates a far 
greater advance in the future than has 
ever been the case in the past. 
“H. M. BYLLESBY, President.” 
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thieu and four others. For the Navy 
department there is a station in construc- 
tion at Ajaccio, Corsica. The Russian 
Government is planning to communicate 
between St. Petersburg and Vladivostok. 
WIRELESS TELEPHONY. 

In the field of wireless telephony we 
may mention the interest which was 
awakened on the Continent by Lee de 
Forest’s apparatus, and the tests which 
were made with it upon the Eiffel Tower 
by the French War Department. In the 
first trials, which were witnessed by a 
commission of army and navy officers, 
the instruments were set up at the Tower 
station and also in the suburbs of Paris 
at Villejuif, about seven miles off. The 
results were very good, and in a succeed- 
ing test the distance from Paris to Melun, 
thirty-six miles, was covered. Another 
series of trials was made at Marseilles, 
between the station of the Electrical Ex- 
position and the steamer Ile de France, 
which was cruising in the Mediterranean. 
The results were good in all these cases. 

The Tower was also used as the base 
of the experiments made by Lieutenants 
Jeance and Colin. The tests are made 
under the direction of the Navy Depart- 
ment. In this they were very successful, 
as they could operate the system as far 
as Dieppe, on the Channel Coast, at sixty- 
five miles distance. At present M. Poul- 
sen is engaged in erecting a wireless tele- 
phone station at Lyngby. We should not 
omit to mention Signor Majorana’s ex- 
periments from the Monte Mario station 
near Rome. He was able to communicate 
with Anzio at a distance of forty miles. 


CHICAGO TELEPHONE COMPANY, 
CHICAGO, 

“The figures showing the sales by most 
of the electrical companies during presi- 
dential election vears—1896, 1900, 1904 
and 1908—show a very considerable fall- 
ing off as compared with the preceding 
year. 

“They also show that the year fol- 
lowing the year in which the new presi- 
dent was elected there has been a very 
considerable improvement, and the sec- 
ond year after the presidential year, the 
sales have been very heavy. 

“There seems to be no reason why past 
experiences with reference to sales should 
not be repeated in the case of this presi- 
dential year. We have all the conditions 
that go to make-up prosperous times—in- 
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cluding good crops—plenty of money and 
low interest rates and a restored public 
confidence. There, therefore, seems to be 
no question but that the volume of busi- 
ness for 1909 will be very satisfactory. 
“B. E. Sunny, President.” 


THE PHILADELPHIA ELECTRIC COMPANY, 
PHILADELPHIA, 


“As regards the outlook of the central- 
station industry during the year 1909, all 
indications point toward a very good busi- 
ness year. While 1908 showed less use 


per unit connected, yet the new business- 


secured and which will enter into 1909 
figures is very gratifying, when consid- 
ered in conjunction with the general de- 
pression throughout the country. The 
retailer and the jobber, to a very great 
extent, relied upon the stock on hand, 
hence the diminution of orders received 
by the manufacturer caused a general de- 
pression in the manufacturing business, 
thereby affecting the output, for solely 
power purposes, of all central-station com- 
panies, 

“Prospects for 1909, showing a return 
to normal business conditions, and the 
many inquiries received during the past 
few months, together with the educational 
work that has been done during the en- 
tire vear, would indicate that during the 
coming year the demand for central-sta- 
tion power will be exceedingly large. 

“From the lighting standpoint, the in- 
troduction of the various high-efficiency 
lamps, and the offering of them to the 
public, will undoubtedly create an in- 
creased use of electricity by present cus- 
tomers and an increased demand by the 
publie at large. The educational work 
which has also been done in the way of 
teaching the publice the value of correct 
lighting methods will further have an 
ect which will undoubtedly be evidenced 
during the coming vear. 

“J. B. McCatn, President.” 


NEW YORK EDISON COMPANY, 
NEW YORK, N. Y. ‘ 
“Present indications all point to con- 
tinued industrial improvement for the 
new year. The panic of 1907 resulted in 
Treat reduction in consumption and cor- 
Tespondingly in production, while in 
every direction the stoppage of new, and 
the curtailment of existing, enterprises 
was the general rule. This period of 
panic and adjustment has happily passed ; 
we are on the up-grade and steadily 
climbing. | 
“Complete restoration to normal con- 
ditions required as a first step the re- 


establishment of general confidence in the 
securities and financial institutions of the 
country. Next to this it was necessary 
that our political issues should be settled 
and this has been done satisfactorily by 
an overwhelming majority. International 
peace and, with a few minor exceptions, 
industrial peace seem assured, and the 
political and economic questions before us 
promise wise and conservative adjustment. 

“Nothing now appears on the horizon 
of the near future to cause the fear of in- 
dustrial disturbance from any source. The 
‘muck rake’ has passed into history. That 
there was some bad must be admitted; 
that there has been much of good also 
claims recognition. Whether the correc- 
tional methods employed in high places 
were of the best may always remain un- 
settled. But the general tendency is to 
place the disagreeable past where it be- 
lengs and look toward the future in 
which there is everything of hopeful 
promise. 

“The world has never been better than 
today. History fails to show that busi- 
ness and political morality were ever on 
a higher plane. Public opinion itself has 
gone forward in leaps and bounds, and 
for the common good promises to be even 
more controlling than in the past, in the 
davs to come. 

“We are becoming familiar with and 
adapting ourselves to business methods 
conducted on a larger and newer order. 
It is a change that in some respects bears 
analogy to the change from hand to ma- 
chine labor of past vears. Combinations 
of capital and labor are more widely ap- 
proved. That thev are not necessarily 
bad or harmful, but are probably essential 
to industrial progress, is receiving wider 
recognition. The larger belief of today 
seems to be that these combinations are 
or can be instruments of great good. 

“The better understanding between cap- 
ital and labor is another hopeful sign of 
the times. The willingness to get to- 
gether and of one side to recognize the 
rights and responsibilities of the other is 
much accomplished in the right direction. 
The tendency to settle all differences be- 
tween men and organizations of men by 
peaceful rather than warlike methods is 
but a part of modern moral and industrial 
progress, 

“One cannot but believe that the new 
vear marks a new era of industry and 
prosperity. May it be an encouraging, 


successful and happy New Year through- 


cut the land. 
“ARTHUR WILLIAMS, General Inspector. 
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EDISON ELECTRIC ILLUMINATING CUM- 


PANY, OF BROOKLYN. 
BROOKLYN, N. Y, 


“I do not hesitate to say, in a word, 
that I am expecting a year of continued 
progress so far as our company is coD- 
cerned, with increased earnings over those 
of any preceding year, and I believe that 
the business situation generally through- 
out the country is healthy and offers 
promise of increased prosperity. 

«W, W. Freeman, Vice-President.” 


CROCKER-WHEELER COMPANY, 
AMPERE, N. J. 

“It is not reasonable to expect that 
business will immediately return to nor- 
mal merely because the outlook at the 
present time is bright. A complete re- 
sumption of business cannot occur rapidly, 
and it may be months before conditions in 
the business world are what they were be- 
fore the financial panic of a year ago. 
However, every feature of the situation 
is favorable at the present time. Fac- 
tories are starting up, more men are being 
empleved, and there is a better market 
than there has been for fourteen months 
for all kinds of machinery. I am looking 
forward, during 1909, to a complete re- 
covery, and more and better business than 
we have vet had. 

“S, S. WHEELER, President.” 


WESTERN ELECTRIC COMPANY, 
NEW YORK, 

“Since the early summer of 1908 busi- 
ness has been steadily increasing, not by 
leaps and bounds, but by small incre- 
ments which have shown, however, that 
the increase in business was on a substan- 
tial basis. 

“This increase has come from all our 
various classes of customers—telephone, 
central station, large industrial plants 
and contractors. We look forward, in the 
vear 1909, to a continuance of this slow 
but healthy growth in our business. 

“We think that business in general will 
improve, which must mean that business 
in connection with the use of electricity 
will grow at a more rapid rate, as there 
is still a large amount of educational work 
to be done in acquainting people with the 
advantages of the telephone, electrjc iight 
and power. This work we have been do- 
ing, and will continue to do on a broader 
scale than ever before, through an adver- 
tising campaign which will stimulate our 
business and also the business of central 
stations and telephone companies. 

“In large industrial enterprises the tast 
vear has been one of pronounced (economy 
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in maintenance and absolute lack of ex- 
tension. Work under both of these head- 
ings is now being considered, and in many 
cases definite plans have already been 
formed for their execution. New projects 
are also receiving a better and more 
favorable hearing on the part of financial 
interests, and fnany new projects that 
have been held up will be actively under- 
taken this year. 

“The building activity in the past few 
months has shown a larger increase which, 
of course, must mean a large sale for sup- 
plies and electrical devices and, therefore, 
must mean an increase in the load of 
central stations and in the traffic of the 
telephone companies. 

“Our conclusion is, therefore, that we 
look forward in 1909 to an increased 
business along all lines. | 

GERALD Swore, Gen. Sales Mer.” 


_ HOLOPHANE COMPANY, 
NEW YORK, N. Y. 

“With the possible exception of the 
year 1906, the year 1909 ought to be the 
greatest in the history of the industry. 
Probably in certain large undertakings 
there may be more or less delay in taking 
them up, but it is probable that even 
these large undertakings will be financed 
without much difficulty and that con- 
sequently the electrical industry on the 
whole should advance rapidly. What will 
do probably more than anything else to 
boom the electrical industry is the present 
attitude taken by the central station. 
The spirit of co-operation between the 
central station and its customers is now 
so common as to excite almost no com- 
ment, and this has done a great deal to- 
ward building up the electrical field, re- 
sulting in business for all the different 
branches of the trade. This is especially 
true in the lighting field, where the in- 
troduction of the tungsten lamp has neces- 
sitated not only a change in lamp but 
also in glassware and fixtures. While it 
is true that in a number of cases the con- 
sumption of current is less, in a majority 
of cases the customer prefers to have a 
greater amount of illumination rather 
than reduction of his current bill. In the 
lighting branch of the electrical industry, 
the vear 1909 should be much larger than 
any other year in the past; not even ex- 
cepting the year 1906. 

“V. R. Lanstneu, General Manager.” 


ELECTRIC APPLIANCE COMPANY, 
CHICAGO, 
“I consider the outlook for next year 
in the electrical business distinctly favor- 


able. We are already enjoying the begin- 
ning of returning prosperity, and I believe 
this will continue gaining in volume dur- 
ing next year until by next fall business 
should be back very close to normal. Un- 
less something very unforeseen and un- 
looked-for occurs, I] believe we have sev- 
eral prosperous years ahead of us in the 
electrical supplv business that will surpass 
anything that we have hitherto reached. 
“Tiros. I. Stacty, Sec.-Treas. 
ede 
The Manhattan Bridge. 

Work on the Manhattan Bridge, the 
third great suspension structure to span 
the East River at New York, is being 
pushed vigorously, the cables which will 
support the main span now being com- 
pleted. - 

The main span is to be 1,470 feet iong 
and will be hung from the cables by means 
of one-and-three-fourths-inch diameter 


The greatest load which can occur on one 
of the suspender ropes under the worst 
condition of loading on the bridge is 50,- 
000 pounds, so that there is a factor of 
safety of more than five in the suspenders 
and sockets. The wire cables which will 
support the heavy loads coming upon the 
suspender ropes are also designed to carry 
much more than the actual weight of the 
loaded span. 

There are four cables, each of which is 
made of 9,472 No. 6 high-strength Roe- 
bling wires, laid parallel with each 
other. The completed cables, which are 
twenty-and-three-fourths inches in diam- 
eter, are carried over the tops of the steel 
towers, the centers of the cables at the 
top of the towers being 321.4 feet above 
high water. The ends of the cables are 
anchored in masonry abutments on the 
shore. 

The new bridge will be 120 feet wide 


NEW MANHATTAN BRIDGE BETWEEN NEW YORK AND BROOKLYN. 


galvanized wire rope, there being two sus- 
pender ropes at each panel point of each 
cable. The panel points are 17.85 feet 
apart. The suspended span is attached 
to the ropes by means of steel casings, 
socketed to the rope ends and threaded on 
the outside for five-and-one-quarter-inch 
nuts. These ropes were made by John A. 
Roebling’s Sons Company, and samples 
have been recently tested to destruction 
at the company’s works, at Trenton. 

The tests were made under the direction 
of the Bridge Department of the city of 
New York, in the presence of Mayor Mc- 
Clellan and other municipal officials, rep- 
resentatives of the Carbon Steel Company 
and the Glyndon Construction Company 
also being in attendance. Three pieces of 
the one-and-threesfourths-inch socketed 
suspender rope were broken. In each in- 
stance the socket developed greater 
strength than the suspender rope, the lat- 
ter breaking at 287,000 pounds, 288,600 
pounds and 290,000 pounds, respectively. 


and will have an extreme length between 

terminals of 4,800 feet. 

ede 

Tenth Annual Dinner of the Olympic 
Club. 

The tenth annual dinner of the Olym- 
pic Club, of New York city, was held in 
Shanley’s Roman Court, New York city, 
on the evening of December 21. An ex- 
cellent menu was discussed, and a fine 
entertainment programme, including ten 
numbers, was enjoyed by those present. 
The dinner and entertainment committee 
included James Kempster, George W. 
Miller, Cyrus O. Baker and Fred E. 
Knapp. James Kempster was elected 
president of the club in the place of Re- 
tiring-President Knapp. 

Among the other celebrities present 
were Belvidere Brooks, F. J. Sherrer, 
M. R. Cockey, Charles H. Usher, J. B. 
Van Every, C. W. Price, E. A. Colby, 
George F. Porter, C. W. Baker, C. A. 
Schieren, Jr., and John H. Eastwood. 
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The New Power Plant of Pacific Mills. 


Steam Turbine-Generator Installation at Lawrence, Mass., Mills for the Manufacture of Textile Goods. 


With the natural increase in the size 
of the plant, the increase in machinery 
speeds requiring additional power, and 
the ever-increasing demand for steam for 
manufacturing purposes, the reorganiza- 
tion of the entire plant of the Pacific 
Mills, Lawrence, Mass., was necessary. 

The new power plant, designed by 
Charles T. Main, mill engincereand archi- 
tect, of Boston, Mass., is the beginning 
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STEAM TURBINE-GENERATOR ROOM 


of this reorganization on a comprehensive 
basis. Some idea of the magnitude of 
this plant and the power necessary to run 
it may be formed when it is considered 
that there is a cotton department with 
180,000 spindles and 6,717 looms; a 
worsted department of 53,064 worsted 
spindles and 2,650 looms, and a print 
Works with twenty-seven printing ma- 
chines. Heretofore energy has been sup- 


plied from several sets of waterwhcels, in- 
dependent boiler plants and engines lo- 
cated in various departments. 

The new station consists of a coal 
pocket close to the steam railroad tracks, 
a boiler room and turbine-generator room 
arranged in the progressive order named. 
The present machinery equipment is for 
3,000 horsepower, with building space to 
accommodate a large increase. 
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The main building, comprising turbine- 
generator room seventy-eight feet six 
inches by 125 feet five inches, and a boiler 
room eighty-six feet eight inches by 142 
fect, is built of brick with granite and 
terra cotta trimmings, with concrete roof 
and floors. The entire framing is of steel, 


including floor beams and roof trusses. 


The boiler room floor is on the level of 
the turbine room basement and vard. 
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The boiler room, of one story, has two 
rows of columns spaced on seventeen-foot 
bavs, the area between them being used 
as a firing floor, the boilers occupying the 
space between the columns and walls. The 
roof is covered by a metal frame skylight 
between the two rows of columns, the 
eaves of which are high enough above the 
main roof to accommodate a row of metal 
ventilating louvres which can be oper- 
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LAWRENCE, MASS. 


ated from the boiler room floor. The roof 
of both the turbine and boiler rooms is 
composed of reinforced cinder concrete 
covered with plastic slate. The chimney 
is 200 feet high and nine feet in diameter 
inside the core, the latter extending to the 
entire height of the chimney. The core 
and the shell, hoth of red brick, are cov- 
ered with a cast-iron cap made so that 
the core is: perfectly. f ree tofexpand.) C 
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_ The coal pocket is 209 feet six inches 

by fifty-two feet by twenty feet deep from 
the trestle from which the coal is dumped, 
the floor lying ten feet below that of the 
yard level. The retaining walls are of 
reinforced concrete, while above them the 
plain walls are of cement plaster and ex- 
panded metal and steel framing. The 


roof is of wood covered with slate, sup- | 


ported by steel trusses and steel columns 
between walls. Lighting is accomplished 
by skylights in the roof, and ventilation by 
louvres in the side walls and a monitor 
in the roof. 

The turbine room, twenty-five feet high 
under roof trusses, affords a well-lighted, 
easily ventilated power room. The floor, 
of reinforced céncrete supported on steel 
beams fourteen feet above the boiler room 
floor and ground level, provides a base- 
ment containing the auxiliaries and other 
equipment. In the space between the two 
rows of columns, spaced forty-four-foot 
centres on seventeen-foot bays, are located 
the main units. To avoid any possibility 
of transmitting vibration from the ma- 
chinerv to the building the turbine foun- 
dations and floor are built entirely sepa- 
rate. Between the east columns and wall 
are the small engine units and exciters, 
while between the west row of columns 


and the corresponding wall is located the - 


switchboard. The main generator space 
is served by a fifteen-ton crane and the 
space for the exciters by a five-ton crane, 
both being hand operated. 

On account of the character of the 
ground it was necessary to carry all of 
the buildings on piles. For this purpose 
concrete piles sixteen inches in diameter 
were used, making it possible to carry 
the depth of footing course only below the 
frost line instead of down to waterline 
as would have been the case had wooden 
piles been used. All foundations are of 
concrete. 

Coal is handled from the pocket by a 
Whiting Foundry and Equipment Com- 
pany single-track trolley with a grab 
bucket. In the coal pocket there are two 
lines of track, supported on each side of 
the trestle, the trestle being supported 
from the roof trusses. Outside the pocket 
near the boiler room these two lines unite 
and the single line of track is carried 
down over the centre of the firing floor in 
front of the boilers. 

The present boiler installation includes 
twelve horizontal return tubular boilers 
built by the Bigelow Company, arranged 
in batteries of four each. Spaee-for a 
similar equipment has been provided on 


the opposite side of the boiler room with - 


a similar chimney. Each boiler has an 
overhanging front. They are seventy-two 
inches in diameter and contain ninety- 
two tubes, three-and-one-half inches diam- 
eter and twenty feet long. The boilers 
are suspended by lugs and bolts from I- 
beams carried on columns entirely inde- 
pendent of the settings. The latter are 
of red brick lined throughout with fire 
brick. New England roller gates are 
used. A steel flue with damper regulator 
conveys the products of combustion to the 
chimney. A Foster superheater is mounted 
in the rear of each boiler setting, giving 
steam superheated about 125 degrees 
Fahrenheit. Boiler pressure is about 150 
pounds per square inch. 

On the generator floor are three 750- 
kilowatt Allis-Chalmers-Parsons turbine 
units, delivering sixty-cycle current at a 
pressure of 2,300 volts; a seventy-five- 
kilowatt engine-driven alternator capable 
of running in parallel with the above; a 
fifty-kilowatt steam-driven and a fifty- 
five-kilowatt motor-driven exciter and a 
twelve-panel switchboard. There is plenty 
of room for a duplicate of this equipment. 

The turbines, designed to run at 1,800 
revolutions per minute, are of the three- 
stage type. Each is equipped with an 
automatic overload and safety stop valves 
and centrifugal governor. The generators 
are of the revolving-field enclosed type 
with forced ventilation. The air for this 
is sucked in by the rotating field through 
a duct leading to an air-shaft opening 
near the roof. This insures a supply of 
clean cool air. Each turbine unit is fur- 
nished with oil by an oil pump mounted 
on its frame and gear driven from the 
shaft. At starting, oil is supplied by an 
auxiliary steam-driven oil pump. All 
auxiliary apparatus for the turbines in- 
cluding twe 1,000-gallon Underwriter fire 
pumps is located in the basement. The 
boilers are fed by two 12x8x14 inch 
feed pumps in connection with a 3,000 
horsepower closed feed water heater. Two 
of the turbines are equipped with War- 
ren jet condensers having twin double- 
acting steam-driven air pumps. The third 
has a turbo-jet condenser set built by the 
Allis-Chalmers Company. This consists 
of a jet condenser directly beneath the 
exhaust nozzle of the turbine. Water is 
supplied to this by a three-lobe cycloidal 
pump driven by a small steam engine. 
Adjustable spray nozzles are fitted to all 
the condensers. 

At present the switchboard provides two 
panels for the direct-current side of the 
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exciters and one for the auto-starter for 
the motor side of one exciter; four panels 
for the alternating-current generators, 


each being fitted with a voltmeter, am-. 


meter, a recording and an indicating watt- 
meter, one three-phase single-throw non- 
automatic, hand-operated oil switch; a 
total-load panel with polyphase indicat- 
ing wattmeter, Chapman voltage regula- 
tor, a three-phase ground detector, and a 
power-factor meter; and four feeder pan- 
els, each with an automatic hand-operated 
remote-control three-pole single-throw oil 
switch and a wattmeter for each feeder 
circuit, all with the necessary acces- 
sories. On a swinging bracket at 


the exciter end of the board are 
the exciter, voltmeter and synchro- 
scope. The oil switches are mounted on 


the wall back of the board, with operating 
lever below the floor. The feeder leads 
are taken to the north end of the base- 
ment under the turbo-generator room, and 
there connected to the outside cables by 
switches. Machine and feeder leads are 
hung from the basement ceiling, while the 
rheostats are on the basement floor. 

The entire transmission system is car- 
ried under ground in a multiple duct of 
vitrified tile laid in concrete, all joints 
being wrapped with burlap soaked in 
cement. This conduit has only two ducts 
arranged side by side throughout its 
length, so that each duct has at least one 
surface exposed to ‘the surrounding earth, 
thus avoiding a reduction in the carrying 
capacity of any cable, due to poor radia- 
tion. The underground system elimi- 
nates the use of all lightning protection. 
The cables for the present installation are 
of the three-conductor, stranded-copper 
type, insulated with varnished cambric 
and protected by a lead sheath. The in- 
sulation is for a working pressure of 5,000 
volts. ‘Two sizes of cables, one circuit 
being of four 0000 cables, one of three 
000 cables, and one of two 000 cables, are 
used. Manholes are spaced on about 300- 
foot centres. Racks are formed in the 
sides of these by projections of the brick 
from the inside of the walls. They have 
conerete bottoms, brick sides and concrete 
tops closed by cast-iron covers. 

The steam after leaving the boilers 
passes to the superheater and thence 
through a four-inch nozzle with two 
valves and a bleeder into a ten-inch steel 


header, below the level of the turbine 
room floor and in the boiler room. Two 
long bends between superheater and 
header provide for expansion. The header 
in addition is supported by balanced 
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levers hung from the roof trusses in or- 
der to make it as flexible as possible. The 
turbines and auxiliaries are fed directly 
from the header, the former being pro- 
vided with valves at the header and steam 
cheste, while the latter are fed from the 
header at two places. By-pass valves di- 


This cistern furnishes water for the con- 
densers, feed and air pumps. Provision 
is made for use of city water for either 
the feed water or fire pumps, although 
nominally the former takes water from 
the overflow pipe from the condensers, any 
excess being returned to the river at a 
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supplies the boilers for night use. The 
Holly drip system is used on the high- 
pressure steam piping, and the drip is 
taken care of in the low-pressure system 
by means of traps. 


NEW INSTALLATION. 
Through the office of Chas. T. Main, 


vide the header into sections. All possi- point below the intake to the cistern. It the designing engineer, the Pacific Mills 
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ble expansion of steam piping is amply is also arranged so that the warm water has recently placed orders for additional 
taken care of. from the condensers may be used for power house equipment as follows: With 
The water supply is taken from the manufacturing purposes at the print the Allis-Chalmers Company for a steam 
Merrimac River through a forty-eight- works. The feed pumps ordinarily dis- turbine with turbo-Jet condenser and a 
inch steel penstock provided with sluice charge through the heater into a seven- generator of 3,250-kilowatt capacity and 
gate and screens into a large concrete cis- inch brass feed main in front of the additional exciter and switchboard ap- 
tern under the west side of the turbine boiler, from which the boilers are fed, paratus. With the Bigelow Company for 
basement. The walls of this cistern form but they may also be made to discharge iwelve additional horizontal return tubu- 
part of the building foundations, with directly into an iron feed main in case lar boilers, of practically the same size as 
bottom sufficiently low to insure an ample of accident to the regular feed pipe or those contained in the first installation, 
supply at the lowest river water level. feed water heater. A Hancock inspirator and to be-supplied, with superheaters: 
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THE CORONA EFFECT AND ITS IN- 
FLUENCE ON THE DESIGN OF 
HIGH - TENSION TRANSMISSION 
LINES.’ | 


BY LAMAR LYNDON. 


The object of this paper is to collate 
all the existing data and from it deduce 
the conditions that affect the value of the 
maximum voltage which may be im- 
pressed on a transmission line having 
wires of a given diameter and distance 
apart, and, conversely, to show how the 
design of transmission lines for a given 
voltage will be influenced by these fac- 
tors. It furthermore is the intention to 
begin with fundamental considerations in 
order that each step may be clear. 

Up to about a year ago, the only form 
of line insulator available was the well- 
known type of pin-supported insulator 
which depended for its power to oppose 
the flow of electricity under high voltages 
cn several bells or petticoats that had the 
effect of greatly lengthening the distance 
from the wire to the insulator pin when 
measured along the surface of the insu- 
lator. These devices had been brought to 
a high state of perfection in the matter 
of design, the materials used and their 
treatment, but the voltage of transmission 
lines was limited by the ability of these 
insulators to withstand the high electro- 
motive forces impressed on them. In the 
case of deposits of dirt or soot, destructive 
arcing would take place, which would tend 
to short-circuit the system and destroy the 
line at that point. The art had reached 
a point beyond which it did not seem safe 
or expedient to increase the voltage, the 
limiting factor being the line insulators. 

About a year ago the suspended type 
of insulator made its appearance and is 
now being used, almost exclusively, for 
high-tension work. It consists of a dise 
of insulating material, generally porcelain, 
having a web around its outer rim, which 
web corresponds in its functions to the 
petticoats on the pin type of insulator. 
In the center of the disc are two semi- 
circular tunnels, through which loops of 
wire or cable are passed, interlinking with 
each other, but separated by the porcelain. 
With these insulators any desired voltage 
of line may be used, as they are suspended 
one below the other, and any desired num- 
ber may be placed in series, the voltage 
per disc being equal to the voltage of 
the line divided by the number of discs 


1Abstrac of a paper read before the Phila- 
P Seilon of the American Institute of 
Electrical Engineers, on November 9, 1908. 


in series. The standard size of these discs 
is ten inches in diameter, and under ordi- 
nary conditions it requires about 60,000 
volts to spark from one suspension cable 
around to the other, over the surface of 
the insulator. A safe voltage therefore 
to impress upon each dise is 25,000 volts, 
which gives a factor of safety of two-and- 
one-half. With three discs im series 75,- 
000 volts is a safe operating voltage. 

Therefore, the question of insulation of 
the line is no longer the criterion for the 
voltage of transmission systems, and, un- 
less some other preventive phenomenon 
exists, there is no limit to the magnitude 
of the voltage which may be used for long- 
distance power transmission except that 
of transformer design. This would mean 
a complete revolution of all the commer- 
cial conditions which have hitherto ob- 
tained in the transmission of power. The 
delivery of power from Niagara to New 
York city would not be a mere scientific 
possibility, but would be commercially 
feasible. There is, however, another fac- 
tor which intervenes to limit the voltage 
of transmission lines and which now be- 
comes a criterion for the fixing of line 
potentials, and that‘is the corona effect. 
For this reason this phenomenon has 
therefore now become of practical com- 
mercial importance. 


PHENOMENON OF THE CORONA. 


When two conductors in the neighbor- 
hood of each other are charged with a very 
high potential, after a certain value of 
electrical pressure has been reached, a 
bluish glow surrounds the conductors, and 
this glow is distinctly visible in the dark. 
Coincidently with the appearance of this 
glow, loss of power begins. A further 
increase in electromotive force produces 
a brush discharge, which takes place, not 
from surface of the conductor, but from 
the external limits of the luminous en- 
velope surrounding the conductor. This 
brush discharge results in further aug- 
mentation of electrical losses and is usu- 
ally accompanied by a hissing or crack- 
ling noise. It is intermittent in charac- 
ter and is reddish-violet in color. The 
name “corona” has been given to the com- 
bined luminous manifestations of initial 
glow and subsequent brush discharge. 

If the electromotive force were carried 
still higher, the current would jump 
through the air from one conductor to the 
adjacent one, but in the case of wide sep- 
arations, such as are usual, this would 
require an electromotive force greater than 
anything either contemplated or neces- 
sdry. In the case of arcing, the line is 
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short-circuited, and continued arcing 
would mean a cessation of power supply. 

Since the appearance of the corona and 
the brush discharge represent power 
losses which may be of considerable mag- 
nitude, it is desirable that the line be so 
proportioned and operated at such poten- 
tial as to avoid them, and this is particu- 
larly necessary in the case of transmission 
systems which supply only a small amount 
of power, because the energy loss due to 
the corona effect is independent of the 
energy transmitted over the line, being 
fixed by the voltage and not by the energy. 
Therefore, while the losses might repre- 
sent a small percentage of a large amount 
of power, they, would be a large per- 
centage of a small amount. 

A proper investigation of this subject 
requires first a consideration of electro- 
static phenomena in general. | 


ELECTROSTATIC PHENOMENA. 


As is well known, if two metallic plates 


be placed parallel to each other, but not — 


in contact, the space between being filled 
with air or other non-conducting sub- 
stance, and an electromotive force be ap- 
plied to the two plates, a certain quantity 
of electricity will pass into the circuit, 
which, for a very brief period, will repre- 
sent actual current flow. This electricity 
which passes into the circuit is called 
“charge,” and the two plates, with the 
intervening dielectric, form a condenser. 
It will be noted that the current flow takes 
place in spite of the fact that the electrie 
circuit appears to be discontinuous. Ac- 
cording to Maxwell’s theory, however, no 
electric circuit can be discontinuous. 
The application of an electromotive 
force to the plates produces a stress in the 
intervening dielectric, and causes a dis- 
placement of something in the dielectric, 
which displacement is opposed by the 
elastic forces that tend to maintain the 
constituent parts of the dielectric in 


equilibrium. This opposing elastic force 


is counter to the impressed electromotive 
force, and when the opposition to dis- 
placement is equal to the impressed elec- 
tromotive force, no current flow into the 
condenser takes place, but until this point 
is reached current flows into the con- 
denser, energy being stored in the dielec- 
tric. If the impressed electromotive force 
be removed from the circuit and the two 
plates joined together by wire, a mo- 
mentary current will flow in the direction 
opposite to that in which it flowed when 
the electromotive force was impressed on 
the’ plates. This reverse current of the 
condenser is simply the result of a return 
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of the diclectric constituents to their origi- 
nal condition of equilibrium; the elastic 
forces causing this return and the energy 
due to something in the medium having 
been stressed out of position, is given out 
as electrical energy. Obviously, the 
higher the electromotive force impressed 
on the plates the greater will be the stress 
set up in the dielectric. This condition 
holds, however, only up to a certain point. 
If too great an electromotive force be im- 
pressed on the plates, the elastic forces 
which oppose displacement will be over- 
come. the resistance of the air will be 
broken down, and the current will then 
flow continuously in the form of an arc 
from the positive to the negative plate. 
Also, on removal of the impressed elec- 
tromotive force and connection of the 
plates together, there will be no reverse 
current given out by the plates, for the 
reason that the air, having been broken 
down, has formed a condueting path over 
which the electrical energy stored in the 
dielectric may be discharged. 

Therefore, when two conductors form 
a condenser and are charged by the ap- 
plication of an electromotive force, the 
energy resides, not in the conductors them- 
selves, but in the intervening dielectric 
which lies between them. The potential 
drop measured along the air-path from 
one condenser plate to the opposite one 
is equal to the voltage impressed on the 
plates. 

If a particle carrving unit charge be 
placed in the dielectric after the applica- 
tion of the electromotive force to the con- 
denser plates, it will be urged in a direc- 
tion from the positive to the negative 
plate, and the force with which it will 
tend to move will varv in intensity from 
point to point in the path. The direction 
of this force and its magnitude may be 
conveniently represented by lines passing 
from one plate to the other, their direc- 
tion being the direction in which a unit 
positive charge would travel and their 
density per unit area, measured perpen- 
dicularly to the path, heing proportional 
at any point to the foree which is ex- 
erted on a particle earrving a unit charge. 

These imaginary lines are termed the 
clectrostatie field of force, and are in 
many respects analogous to the electro- 
magnetic field. The lines start from a 
conductor with a given density and emerge 
from the conductor in a direction normal 
to its surface, As they pass over to the 
“pposite conductor they spread apart, 
thereby decreasing the density per unit 
urea, and at some point between the two 
‘conductors they begin again to converge, 


the density becoming greater as they ap- 
proach the second conductor. Obviously, 
the stresses set up in the dielectric are not 
the esame at different points in the path 
of the electrostatic lines, but are greatest 
where the forces are greatest, which is 
equivalent to saying that the stress on the 
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1.—ELECTROSTATIC DISTRIBUTION 
ABOUT A CURVED BODY. 


FIG. 


dielectric at any point is proportional to 
the density of the electrostatic lines at that 
point. The rate of change in potential 
from point to point along the air-path is 
called the “electrostatice gradient.” As the 
imaginary lines of electrostatic force from 
the surface of one charged conductor to 
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FIG. 2.—ELECTROSTATIC FIELD BETWEEN 
TWO CONDUCTORS, 


another are always perpendicular to the 
surfaces of the conductors from which 
thev emerge, it follows that with conduct- 
ors which converge toward poitns or 
have a very small radius of curvature, the 
electrostatic lines of force are very close 
together at the points where they leave 


OF 


3.—REPRESENTATION 
PHENOMENA DURING PAR- 
TIAL RUPTURE, 


FIG. 


the conductors, the density at the con- 
ductor surfaces being inversely propor- 
tional to the radius of curvature. Fig. 1 
indicates how the distribution of electro- 
static lines on a body having a surface of 
variable curvature distribute themselves, 
and Fig. 2 shows the corresponding dis- 
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tribution of electrostatic lines from one 
evlindrical conductor to another (separated 
a distance not less than thirty times their 
diameter), the stress on the air between 
heing always proportional to the density 
of electrostatic lines per unit area. 

Referring to the statement that when 
an electromotive force in excess of the 
resisting power of the atmosphere is ap- 
plied to an air condenser, rupture takes 
place, it does not follow that the rupture 
must extend from one plate to the other. 
If the electrostatic gradient is greatly 
concentrated over one section of the dis- 
tance between the two conductors, while 
over another portion of the path, the lines 
are more diffused, it is clear that the air 
may break down over that portion of the 
path where the forces are in excess of the 
resisting power of the air, while over the 
rest of the air path, the opposition of 
the air will be great enough to resist the 
power of the more diffused lines to rup- 
ture it. When partial rupture of the air 
surrounding a conductor takes place, the 
air is no longer an elastic opposing me- 
dium, but becomes conductive, and the 
electrostatic lines of force then emanate, 
not from the conductor surface, but from 
the exterior boundary of the conducting 
atmosphere. In other words, the diam- 
eter of the conductor, so far as the elec- 
trostatic phenomena are concerned, be- 
comes increased, and the condition of the 
electrostatic distribution is the same as if 
the conductor had been covered with me- 
tallic conducting material and its diam- 
eter thereby made greater. A high ohmic 
resistance appears, however, between the 
surface of the conductor and the outer 
surface of the conducting cylinder of air 
surrounding it. Electrically, the condi- 
tion is similar to that indicated in Fig. 3, 
in which A is the conductor, B a sur- 
rounding conducting tube, and x x x high 
resistances connecting the conductor and 
the tube. With this increase of diameter, 
the density of the electrostatic lines per 
umit area, at the surface of the conducting 
air, is less than the density at the surface 
of the conductor, as is obvious from the 
preceding statements. 

Although the more rapid the rate of 
curvature of a conductor, the denser are 
the electrostatic lines from its surface, this 
is only trne when the conductor forms, by 
itself, one side of the condenser. If the 
conductor be one of a group and all the 
members of the group are in electrical 
contact with each other, and therefore at 
the same potential, as in the case of a 
cable made up of a numberof wires laid 
together, therdensity,-of, the electrostatic 
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lines will be proportional to the rate of 
curvature of the cable, and not to that of 
ihe individual conductors which form it. 


CORONA PHENOMENA. 


Experiments point to an ultimate resist- 
ing power of air between cylindrical sur- 
faces against breakdown, to be equivalent 
to a gradient of from 35,000 to 50,000 
volts maximum per inch length of path, 
depending on the diameter of the con- 
ductors. It is stated by certain investi- 
gators that the breakdown potential of air 
in bulk does not hold for the thin zone 
of air which immediately surrounds a con- 
ductor. According to Ryan, the resisting 
power of a layer of air surrounding the 
conductor, and which varies in thickness 
with the diameter of the conductor, shows 
a resistance to breakdown of from five to 
ten times that of the rest of the air lying 
between two opposing conductors. As has 
been indicated, the density of electrostatic 
field is greatest immediately at the sur- 
face of the conductor, gradually decreas- 
ing until at a point half way between the 
iwo conductors (assuming them to be of 
the same diameter) the electrostatic field 
density is least. The tendency, therefore, 
would be for the zone of air immediately 
in contact with the conductor to break 
down, and the thickness of this zone 
would be such that its outer boundary 
would reach to a point where the electro- 
static gradient was just below the ruptur- 
ing resistance of the air. Owing, how- 
ever, to the extraordinarily high resistance 
of the thin layer in contact with the con- 
ductor, the breakdown of the air begins 
at a small distance from the surface of 
the conductor, this distance representing 
the thickness of the zone of high-resisting 
power. Surrounding this zone is the 
broken down atmosphere indicated by the 
bluish glow, and the thickness of this 
broken down section is such that its outer 
boundary reaches to a point outward 
from the conductors’ surface, where the 
electrostatic gradient is just at or slightly 
below the resisting power of the air. Fig. 
4 indicates this condition of affairs, the 
wire being surrounded by a concentric 
tube of air, still in the condition of an 
unbroken dielectric, and this air tube 
surrounded in turn by the luminous tube 
of broken down air, or the corona. These 
statements may or may not represent the 
actual phenomena. They appear to be 
speculative and only partly confirmed by 
expcriment. Some investigators hold that 
no zone of unruptured dielectric exists be- 
tween the conductor and its surrounding 
corona. Whatever the indications may be 


that a surface zone of air exists at any 
tiime, which differs in its resistance to 
rupture from other masses of air adjacent 
to it, the writer is sure that no such con- 
dition exists. The electrostatic gradient 
under which air breaks down will be the 
same for any size of conductor and for 
the air in any portion of the path between 
the two conductors. It is the opinion of 
the writer that the appearance of a zone 
of apparently abnormal] high dielectric re- 
sistivity is due, not to any exalted dielec- 
tric condition, but to the assumption of 
an electrostatic gradient which is higher 
than it is in reality. The electrostatic 
gradient is computed, not measured, and 
the probability is that very near and at 
the surface of the conductor the gradient 
does not follow the assumed law. The 
difference between contact and surface 
conditions and those which apply to po- 
sitions removed from a surface are mani- 
fested in physical phenomena. 
While this is speculative, it seems to the 
writer to be more in keeping with the gen- 


many 


eral laws of physics than the assumption 
that the behavior of air in one position is 
different from its behavior in some other 
position. 

The voltage at which energy loss be- 
gins and the corona forms is called the 
This 
varies with atmospheric conditions, and, 


“critical voltage of any circuit.” 


therefore, the critical voltage is indeter- 
minate unless atmospheric conditions are 
also stated. 

In the discussion which follows it is 
to be understood that all effects are pro- 
portional to the maximum electromotive 
force. Unless otherwise stated, the ordi- 
nary mean values will be implied. This, 
however, will be on the assumplion of 
sine waves, and the computation should 
be corrected for any wave form which has 
a maximum differing from 1.41 times the 
mean value. 


STEINMETZ’S INVESTIGATIONS. 


Dr. Steinmetz’s experiments on the 
dielectric strength of air show, among 
cthers, the following important results: 

(a) The brush discharge or corona 
forms at a much lower voltage than that 
at which actual disruption of the air takes 
place. 

(b) The brush discharge does not have 
a definite thickness, but consists of an in- 
finite number of streamers issuing from 
the conductors, extending outward to 
varying distances, and always in violent 
and rapid agitation. 

(c) The dielectric strength of air is 
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not a constant, but varies with its position 
with relation to the conductors. 

(d) The electrostatic gradient at which 
rupture occurs is greater for small wires 
than for large ones. The average ruptur- 
ing gradient is sixty for parallel cylinders 
1.1 inches in diameter, while for cylin- 
ders 0.313 inch in diameter the gradient 
is seventy-seven. 

(e) The space through which the 
brush discharge takes place is only par- 
tially broken down, complete rupture not 
taking place. The dielectric strength is 
less than that of air, but not zero, the 
condition being somewhat analogous to 
that of mechanical stress, which deforms 
a material beyond the elastic limit, but 
does not rupture it. 


RYAN’S INVESTIGATIONS. 


Professor Ryan analyzed the experi- 
ments of Scott and Mershon at Telluride, 
Colo., and also made a number of experi- 
ments at Ithaca, N. Y. As a result of 
his study of the corona, he devised a for- 
mula for the maximum value of the volt- 
age at which it will form. 

This formula was deduced as follows: 

The electrostatic capacity between par- 
allel wires is 

1 


: 4 log, = = 
T 

per centimetre length of circuit, in elec- 
trostatic units, in which r = radius of the 
conductors and D their distance apart. 
This may be changed to practical electro- 
magnetic units by multiplying by 10° and 
dividing by the square of the velocity of 
light in centimetres per second, of 
(3 X 10°)*. The capacity, therefore, in 
electromagnetic units per centimetre 
length of line is: 


10° 
Cee ee CD) 


(3X 10”) 2 K4&X 2.302 loge 


farads, the constant 2.302 being the fac- 
tor to reduce the Naperian logarithm to 
the common logarithm. 
0.001208 X 10-" 
This reduces to C= -;——— ~— 
D 
log» ~ 
per centimetre length, or 
0.001208 2.54 10-" 
ee ee 
Jo oe 
Bey 
0.003066 X 107° 
~~ D à (3) 
logio > 
farads per inch length of conductors. 
The dielectric flux is equal to the ca- 
pacity multiplied by the potential, or 
@ = E C, in which E — maximum of the 
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j wave, C = capacity in 
a Ze flux per inch 
ductor. 
ag Hee distributed over the surface 
of the conductor, which surface per inch 
conductor length 7 2 xr, r being the ra- 
i e conductor. . 
ae density S,» therefore, = total 
flux, divided by the area, whence 
eee © 
Q -— = 
° 2rrp 2'r 
Substituting the value of C, the di- 
electric flux density per square inch at the 
surface of the conductor equals 
E 0.003066 X 10—” 
(5) 
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Also at some distance equal to d, away 
from the surface of the conductor, the 
area through which the flux is distributed 
is 2m (r+d), and the density per 


logie 


square inch 
E 0.003066 10—" } 
ned xi Df) 
Qn (r+) loge J 
r 


Equations (5) and (6) reduce, re- 
spectively, to 
E = 2055 loge? X rX S x10"  (?) 
and | 
E = 2055 loge X (r+d) X8:X10" (8) 


These formulas show that 

(1) The greater the diameter of the 
wires, the higher the voltage that may be 
impressed on the line before loss through 
the air begins, and the increase in voltage 
is directly proportional to the diameter 
and inversely proportional to its loga- 


rithm. The rate of increase in the safe — 


voltage is slow compared with the rate of 
increase in the diameter of the wire, but 
it is considerable, and the only factor in 
the equations which may be changed and 
appreciable changes in the value of the 
safe voltage thereby obtained. 

(2) The greater the distance apart of 
the wires, the greater is the voltage which 
may be impressed on the circuit. The 
increase in voltage varies, however, with 
the logarithm of the distance of separa- 


tion, and therefore after a distance of 


separation equal to seventy-five times the 
diameter of the wire has been reached, 
any further separation has an almost in- 
appreciable effect on the voltage. The 
formule as above given assume a con- 
stant resistance of the air to rupture, but 
Ryan found this resistance to increase 
directly with the increase in density of 
the air, and therefore the resistance in- 
creases with the barometric pressure and 
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decreases with increase of temperature. 
The formule represent the break-down 
potentials of the air with a baromctric 
pressure of 29.5 inches at a temperaiure 
of seventy degrees Fahrenheit. The fac- 
tor which shows the change in electromo- 
tive force due to variation in these two 
conditions is represented by 


| 17.94 b 
459 +t 


by which the result obtained from equa- 
tion (8) should be multiplied and in 
which b is the barometric pressure in 
inches of mercury and t is the thermom- 
eter reading in degrees Fahrenheit. This 
factor reduces to a unity when the tem- 
perature is seventy degrees and the baro- 
metric pressure 29.5 inches. This coeffi- 
cient covers simply the change in the den- 
sity of the air which varies directly with 
the pressure, and inversely as the abso- 
lute temperature. 

As will be shown later, Mershon’s inves- 
tigations do not indicate that the electro- 
motive force to rupture the air depends 


FIG. 4.—LOCATION OF CORONA ABOUT A 
CONDUCTOR. 


on these two factors, but it is a function 
of certain atmospheric conditions which 
are quite different from the air density. 
Ryan’s experiments as well as those of 
Steinmetz and others show that a greater 
electrostatic density is necessary to pro- 
duce the corona around small wires than 
large ones. At present this appears as 
inexplicable as the alleged high dielec- 
tric resistance of the thin zone of air in 
contact with the conductor as compared 
with the normal resisting power of air. 
The rupturing density becomes constant 
for wires having a diameter of 0.25 inch 
and above, at about 170 X 10” electro- 
static lines per square inch. Also the 
thickness of the zone of air having abnor- 
mally great dielectric properties is a vari- 
able, increasing with the size of the wire 
until with conductors of 0.25 inch diam- 
eter and above it becomes constant at a 
thickness of 0.07 inch. The table here- 
with reproduced from Ryan’s paper shows 


. the various sizes of wires tested, their di- 


ameters, the thickness of the zone of 
strongly resistive air surrounding them 
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and the Corresponding electrostatic den- 
sity at the outer boundary of the sur- 
rounding zone under which t 


he coro 
n 
appeared. i 
| : | 
Gauge No. i Thickness eee 
B. & 8. mange of Zone “Denke 
sity. 
2 :93108 0.0050 | 350x10-—10 
ie rae ts 0.0100 300x10-—10 
S 0.12849 |  O:0i30 | 275x10—io 
6 0.16202 0.0350 | 200st0 10 
> -20431 0.0700 171x10 —'0 
0.25763 0.0700 | 170x10— 10 
Measurements | o 
upon conduc- 
tors of larger, 
sizes 5 
He oe a 0.625 0.0700 170x1Q— 10 
diameter of. 
0.625 inch. 


These observations were made under 
conditions of seventy degrees Fahrenheit 
and 29.5 inches of mercury. 

Critical voltages for different lines as 
computed from the formula (8) using the 
tabulated values of d and electrostatic 
density correspond very nearly to the ob- 
served critical voltages obtained bv Mer- 
shon in the experiments at Telluride, 
Colo., and by Prof. H. B. Smith at Wor- 
cester, Mass. 

MERSHON’S INVESTIGATIONS. 

The Niagara experiments do not con- 
form to the values obtained by computa- 
tion from Ryan’s formula. In these Mer- 
shon found that the loss on a given cir- 
cuit varied with the relative humidity in 
the atmosphere and the vapor pressure 
multiplied together. This he called the 
“vapor product.” 

The relative humidity is the ratio of 
the actual humidity to that at which the 
atmosphere becomes saturated, i. e., the 
dew-point. Since the dew-point is de- 
pendent on the temperature, this ratio is 
also affected by the temperature. Numer- 
ically the relative humidity = Eo in 
which p= humidity in atmosphere and 
P = humidity at which dew-point is 
reached under the existing temperature. 
As the humidity is proportional to the 
vapor pressure, if p = vapor pressure due 
to humidity in the atmosphere and P = 
vapor pressure when saturation is reached, 
both being taken at the existing tempera- 


ture, then relative humidity = P and the 


vapor product, which is equal to the rela- 

tive humidity multiplied by the vapor 
pressure = j ae 
P P 

Fig. 5 shows how the critical voltage 

varies with the vapor product for thřee 


different Circüitecthe; wires spaced fifty- 


D p = 
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five inches apart. Fig. 6 shows the varia- 
tion in loss over a given circuit with vary- 
ing vapor product. These curves illus- 
trate clearly the effect of the atmospheric 
conditions on critical voltage and losses 
and show that the critical voltage for any 
given circuit decreases with increase of 
vapor product. 

It is here that the discrepancy between 
Ryan’s observations and those of Mershon 
begins to manifest itself. Fig. 7, here 
reproduced from Mershon’s paper, shows 
curves of the critical voltages for wires of 
various diameters and four different val- 
ues of vapor product, and all of these 
curves lie far below the curve which repre- 
sents the critical voltage for these differ- 
ent sizes of wire computed from Ryan’s 
formula. 

Fig. 8 shows the dependence of the crit- 
ical voltage on the diameter of the con- 
ductors. This clearly shows how the crit- 
ical voltage increases with increase in the 
size of the conductors. The distance apart 
of conductors in each case is fifty-five 
inches. 

Fig. 9 shows how the critical voltage 
increases with the separation of the wires. 
It will be noted that the change of separa- 
tion from twenty-nine inches to fifty-five 
inches results in a considerable increase in 
the critical voltage; but the change from 
fifty-five inches to eighty-four inches in- 
ereases the critical voltage but little. The 
greater the distance apart the less will 
additional separation influence the critical 
voltage, this being the natural result of 
a logarithmic relation. 

In computing the separation of wires, 
it must be remembered that the distance 
apart electrostatically considered is equal 
only to the length of the air path between 
them. Any conductor in this path short- 
ens it by an amount equal to the length 
intercepted by the conductor. Hence 
wires placed on steel towers do not have 
a separation equal to their distance apart, 
at the points of support. Fig. 10 indi- 
cates the reason for this. The lines of 
electrostatic stress travel from A to the 
nearest part of the tower and over to B 
from that portion of the tower closest to 
the latter. The real separation is ap- 
proximately a+ b and not the measured 
distance between them. If the cross-arm 
is of metal and the suspension cables of 
the insulator disks also of metal the dis- 
tance of separation may be e + f (nearly) 
if this air path is shorter than c + d. 
Obviously the lengthening of the suspen- 
sion wires between the discs will not in- 
crease the distance apart greatly, as the 
maximum separation in any case is the 


\ 


sum of the air paths immediately around 
the edges of the discs, as indicated in 
Fig. 11. From A to the metallic cross- 
arm, is (approximately) the sum of the 
several curved paths gh + jk + lm. 

The foregoing summations do not rep- 
resent the exact equivalent of the actual 
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may be separated is equal to the sum of 
their distances above the earth. The 
ground forms an equipotential surface 
common to both wires and acts as a con- 
ductor between the two wires if their 
separation be greater than the sum of 
their elevations. 


VAPOR ProovctT 
FIG. 5.—RELATION OF CRITICAL VOLTAGE AND VAPOR PRODUCT. 


Separation=55 inches, Cn to centre. 


T:=103,850 C 
I= 42,910 C. M 


Frequcncy=73 cycles. 


, (-strand aluminum wire. 
t= strand aluminum wire. 


III= 34,600 C. M., solid aluminum wire. 


distances of separation, because the dis- 
tribution of the electrostatic lines is 
changed and the gradient therefore is not 
the same as would result from the electro- 
static field between the two wires an 
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From what has preceded, it is clear 
that a high voltage cannot be impressed 
on a circuit made up of small wires and 


the main object of high voltages is to re- 


duce the size of the conductors. 


Slant ge ger enee 
a5 6 cen eee 
HAER HEHH 


- VAPOR PRODUCT 
FIG. 6.—RELATION OF LOSS TO VAPOR PRODUCT. 


103,850 C. M., aluminum cable at 84 inches, centre to centre. 
Frequency=73 cycles. 


equivalent distance apart, but without the 
presence of a conducting substance be- 
tween them to distort the distribution. 

It also follows from the foregoing that 
the greatest distance that two conductors 


The maximum voltage that may safely 
be impressed on a circuit of No. 0 wires 
separated eighty-four inches is about 100,- 
000 volts—a value not greatly in excess 
of the voltages now in-practical use. 


eS a a SA -e = 


_— 


January ?, 1909 
However, it is not with the smaller 
o 2 : i 
‘zog of wire that the engineers are con 
pie High-tension transmission lines 
. le) 

na only be constructed where large 
a y are to be transmitted 


ts of energ) an 
earn distances. The conditions un- 
der which it would be commercially profit- 
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equals 273 amperes, 144,000 being equal 
to 250,000 divided by square root 3. 

Line voltage drop per leg = 0.0? Xx 
144,000 = 10,080 volts. 


Resistance per leg = 


ohms. 


aD 
ied 


o$ 


0.300 0.4 


DIAMETER OF CoNOUCTOR IN INCHES 
FIG. 7.—RELATION OF CRITICAL VOLTAGE TO SIZE OF WIRE. 


"oner Curve Calculated from Ryan's Formula. 
KEN Conductors, Fifty Inches, 


“Niagara Measurements.” 


1=10.500 C. M., solid. 
2=20,740 C. M., solid. 
3=34,600 C. M., solid. 
4=51,529 C. M., solid. 


ble to carry 5,000 or 10,000 kilowatts a 
distance of 200 miles or more are rare in- 
deed. It is conceivable, though, that a 
300-mile transmission of 100,000 kilo- 
watts might be a commercial project. A 
practical example will illustrate the meth- 
ods of computation. 


NE 
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Lower Curves Plotted from 
Centre to Centre. 


5= 42,910 C. M., T-strand. 
3521903, 8s30 C. M., T-strand. 
7= 41.800 C. M., 19-strand. 
8= 41,750 C. M., 37-strand. 
l 37 
Resistance per mile = - —~— = 0.1233 
300 
ohms. 
Size of conductor = 475,000 circular 


mils = 0.374 square inch. 
Diameter of conductor = 0.69 inch. 
Assume a separation of ninety inches. 


MiovoLTrs 
FIG. 8—ATMOSPHERIC LOSS, WITH DIFFERENT SIZES OF CON- 
DUCTORS. 


Scparation=Fifty-five Inches, 


Frequency =73 


I=10,500 C. M., aluminum wire. 
TI=20,740 C. M., aluminum wire. 
IfI=34,600 C. M., aluminum wire. 


Assume 250,000 volts as the effective 
value of the alternating electromotive 
force wave. Assume, further, a three- 
phase system; eighty-five per cent power 
factor; 25 cycles; energy loss in line seven 
per cent. Amperes per leg 

100,000 X 1,000 


a — 


3 X 0.85 X 144,000 


Centre to Centre; 


Vapor Product=0.20; 
cles. 


IV= 42,910 C. M., 
V=108,850 C. M., aluminum wire. 
VI=208,200 C. M., aluminum wire. 


Then from Ryan’s formula and values of 
s and d, 


aluminum wire. 


90 
Enar = 2,055 x logio A x 170 X 
10—° X (.345 + .07) X 10” = 2,055 X 
2.4166 X 170 X .415 = 349,000 volts. 


349.000 
Eea = —-—— = 247,800 volts. 
1.4 
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This value js below that assumed by 
2,200 volts. Therefore the size of the 
conductor must be increased slightly or 
the voltage lowered to “40,000 volts, with 
a corresponding increase in line ON 

According to Mershon’s experiments 
however, the critical voltages for E 
able vapor products are about sixty per 
cent of the values obtained from computa- 
tion by Ryan’s formula. Therefore to be 
on the safe side the potential of the line 
should not exceed 247.000 X 0.60 = 148, 
000 volts. Evidently a much larger con- 
ductor would have to be used or a lower 
potential with a greater line loss, or a 
compromise between the two effected. 

Mershon’s experiments did not include 
conductors larger than 0.4 inch diameter, 
and therefore it is impossible to say that 
Mershon’s percentage of the voltage val- 
ues obtained by Ryan’s formula hold for 
conductors larger than this diameter, but 
in the absence of experimental testimony 
to the contrary, it would be unsafe to use 
voltages in excess of sixty per cent of the 
computed values. A modification of 
Ryan’s formula to give the effective volts 
with Mershon’s percentage as a factor of 
safety would be 
2.000 X 170 X .60 


Eet = e 2r +.07) x 
D 
log a ae Een = 117,500 x Cor 4+- .07) 
r 
D 
x logo ae 
r 


For an effective voltage of 250,000 the 
diameter of the wire would have to be 1.5 
inches. As the required area of copper is 
only 0.374 square inch, and the area of a 
1.5 rod is 1.775 square inches it is evi- 
dent that the conductors would assume 
the form of hollow tubes or stranded 
cables having a jute or hemp core and 
overlaid with the copper or aluminum 
strands. The thickness of the metal 
stranding or tube would be 0.085 inch 
or about three-thirty-seconds of an inch. 

The copper in each conductor would 
weigh 142 pounds per foot, or 7,500 


, pounds per mile, making the weight of 


the copper in the three conductors over a 
distance of 300 miles, 300 X 3 X 7,500 
= 6,550,000 pounds, which at a cost of 
fifteen cents per pound, represents an in- 
vestment of approximately $1,000,000. 
This, with an allowance of $400,000 for 
the jute core, towers and insulators, is 
only $14 per kilowatt for this extensive 
transmission system, exclusive sof. cost of 
rights-of-way. | 
The inductance of any circuit is equal 
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to (80.5 + 740 log 4 10-*, which for 


this circuit res == 2.0792) reduces to 
r 


0.001612 per mile. The ‘electromotive 
force of self-induction is 2 rf L per am- 
pere, f being the frequency. Electro- 
motive force of self-induction = 6.28 X 
25 X 0.001612 = 0.253 volt per ampere 
0.253 

2 
== 0.1265 volt per ampere per mile for 
each leg of a three-phase system. Total 
volts of self-induction per leg is 0.1265 X 
273 X 300 = 10,300 volts. 

Resistance drop = 10,080 volts. 


Total drop = V _ (10,080)* + (10,300)? 


per mile for a double circuit, or 


= 14,500 volts, or the line drop= 

14,500 l 
—— - -—-- = 10 per cent; a regulation 
144,000 


which compares favorably with that of 
many successful high-tension systems now 
in operation over distances of from ten 
to twenty per cent of the length of the 
transmission herein assumed. 

So far as tests on aluminum and cop- 
per wires may be taken as general, the 
critical voltage is independent of the ma- 
terial of which the conductor is made, ex- 
cept so far as the smoothness of the con- 
ductor surface may be affected. Also the 
frequency influences it slightly, the critical 
voltage being greater for a decrease in 
frequency, though this apparent effect is 
probably attributable to the effect of the 
inductance of the system which tends to 
reduce the voltage at high frequencies. 


CONCLUSIONS. 


Tt is difficult to assign a reason for the 
discrepancy between the results obtained 
by Mershon, at Niagara, and Ryan at 
Ithaca. The two localities are not far 
distant from each other, their atmospheric 
conditions are very similar, and both ex- 
perimenters conducted their investigations 
with care and in the full knowledge of the 
art. 

While the conflicting data leave us 
somewhat in the dark as to the definite 
conditions under which ihe corona ap- 
pears and losses begin to take place, a 
few important facts stand forth promi- 
nently and clearly point to the voltage 
limitations of transmission lines, which 
are: 

1. The critical voltage is dependent on 
the diameter of the conductors, their dis- 
tance apart and atmospheric conditions, 
increasing with both diameter and separa- 
tion of the conductors. 

2. After the critical voltage is reached 


the losses increase very rapidly with in- 
crease in voltage. 

3. The critical voltage and the magni- 
tude of the losses after it is obtained are 
affected’ by atmospheric conditions, and 
therefore varies with the locality and sea- 
son of the year. 

4. In the same section of country a 
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11. A transmission line should be de- 
signed for the atmospheric conditions that 
may obtain in the locality through which 
it passes. 

12. All corona formation and losses de- 
pend on the maximum value of the volt- 
age waves. Therefore the ratio of the 
maximum to the mean value should be 


CEE 
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FIG. 9.—RELATION OF LOSS TO VOLTAGE AT DIFFERENT 
SEPARATIONS OF WIRES. 


` 42,910 C. M., 


Aluminum Cable; Vavor Product=0.20; Frequency = 


73 Cycles, 


voltage which is normally below the crit- 
ical point may be at times above the crit- 
ical voltage with changes in weather con- 
ditions. 

5. Smoke, fog. moisture or floating 
particles increase the losses, while the 
effect of rain is inappreciable. 


FIG. 10..-ELECTROSTATIC STRESS ON 
A TRANSMISSION TOWER, 

6. With increase in separation of con- 
ductors the regulation and power-factor 
are diminished. 

7. A separation of ten feet between 
wires is as great as is commercial or de- 
sirable. 

8. The same law applies to cables as to 


FIG. 11.—EFFECTIVE LENGTH OF PATH IN 
A SUSPENSION INSULATOR. 
solid wires, the diameter of the cable be- 
ing effective diameter of the conductor. 
9. The losses appear to be independent 
of the material of which the conductors 
are composed. 
10. The losses and the critical voltage 
i ppear to decrease slightly with the fre- 
quency. 


definitely known to properly design a 
{ransmission system. 

13. The limiting voltage (effective) 
which may be applied to a circuit of No. 
0 wires, seven feet apart with a maximum 
vapor product of 0.4 and keep down the 
line loss due to the corona within three 
kilowatis per mile, is approximately 110,- 
000 volts. 

14. TWigh-tension transmission systems 
working under potentials exceeding 150,- 
000 volis must have the wires covered 
with some insulating material having a 
greater dielectric strength than air, or use 
conductors of abnormally great diameter. 
oe 

Proposed German Tax on Electricity 

and Gas. 

The German Elektrotechnische Verein 
recently held a special mecting, at which 
the hill for establishing a tax on electric- 
itv and gas, now before the Reichstag, 
was discussed by representative men of 
the electrical industry in Germany. The 
Llektrotechnische Zeitschrift, of Berlin, 
devotes its entire issue of December 10, 
1908, to the report of this meeting. The 
consensus of opinions expressed is, that 
such a tax would seriously hamper the 
development of the electrical and other 
branches of industry in Germany, and 
that an equitable application of the law 
as proposed would be connected with 
great practical difficulties, if not entirely 
impossible. There exists a general op- 
position to the law among all classes of 
the German people, and technical as well 
as commercial societies are sending peti- 
tions to the Reichstag not; to,pass the bill. 
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A Description of the New Electrically Propelled and Controlled Fire-Boats for the City of Chicago 


fire-fighting service of the city 
re are now the two largest, 
dern fire-boats in the 
world. Moreover, the Joseph Medill and 
the Graeme Stewart, named after two 
former prominent city officials of Chicago, 
are the first boats of the kind or size to be 
equipped with electrical propulsion. — .\s 


Jn the 
of Chicago the 
fastest and most mo 


shown by the preliminary and official tests, 
Where skillful maneuvering is required 


BY O. H. CALDWELL. 


‘satisfaction of knowing that his vessel is 
under his positive and instant control 
without the intervention of such tardy 
operating elements as jingling bells, the 
engineer and the steam reversing gear. 
The new Chicago fire-boats are pro- 
pelled by twin screws independently driven 
hy electrie motors which derive current 


CHICAGO'S ELECTRICALLY PROPELLED FIRE-BOAT JOSEPH MEDILL GETTING INTO ACTION, 


from generators mounted on the shafts of 
the steam turbines operating the centrifu- 


lers, and the old lake captain in charge 
of the Joseph Medill, after lifelong asgo- 
ciation with the steering wheel, has taken 
very kindly to the new electric method of 
guiding his craft, insisting on using the 
screws for steering upon all occasions. As 
an example of the case of control of the 
vessel without the rudder, at a test the 


"r 


Aa 


Joseph Medill made a complete turn in 
the narrow Chicago River by reversing one 


gal fire-pumps. Two controllers, placed one propeller while the other was running 


these fire-boats, under the perfect control 


of a single operator, have advantages of 
operation secured by no other maritime 
motive power. By means of the control- 
lers in the pilot-house the boat may be 
steered at top speed down the most con- 
gested waterway, while the pilot has the 


at each side of the pilot-house, govern the 
screw propellers, respectively. The regu- 
lation wheel and steam steering-gear are 


provided, but perfect, and indeed more 


positive, control of the vessel’s movement 
is obtained by manipulating the conirol- 


full speed ahead. 

At the final official test of the fire-voat 
Joseph Medill, on which Fire Marshal 
Horan’s acceptance of the vessels for the 
Chicago department was/based, the hoat 
was taken {tothe “fork” \of) the Chicago 
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River and there delivered nine two-inch 
streams, one three-inch stream and one 
four-inch stream. Water was thrown 300 


. feet in a horizontal direction and 135 feet 


vertically at this time. The pumps have 
a total capacity for supplying eighteen 
two-inch streams besides the larger noz- 
zles. 

Designed to conform to the conditions 
prevailing in the Chicago River, where the 
boats will be called upon to perform most 
of their service, the hulls are 120 feet 
over all, twenty-eight feet beam, fifteen 
feet depth, and have a draft of nine feet 
six inches. The vessels are of steel 
throughout, no wood having been used. 
except in the interior finishing of the 
pilot-house. The bows are designed with 
special effort to crushing ice. Five bulk- 
heads divide the hull into six water-tight 
compartments. With the exceptions of 
the pilot-house and the deck-house, con- 
taining the hose room, the deck is nearly 


| CENTRIFUGAL PUMP EQUIPMENT. 


flush. The height of the funnel requires, 
however, that all bridges shall be swung 
to permit the passage of the boat. When 
an alarm is received at the fire-boat sta- 
tion, all the bridge-tenders in the direction 
in which the boat is to go, are immediately 
notified by a system of electric bells, to 
hold their bridges open, so that no time 
is lost in going through rather than under 
the bridges. 

‘The steam turbines, centrifugal pumps 
and electrical generators are compactly 
mounted nearly amidships. At each side 
of the engine-room hold there is a 660- 
horsepower, horizontal Curtis turbine, on 
whose shaft is mounted a 5,500-gallon 
centrifugal pump and a 200-kilowatt, 
shunt-wound, 275-volt, direct-current gen- 
erator. In the centre of the engine-room 
floor is placed the power switchboard, 
where all the operative connections are 
made. This board is equipped with cir- 
cuit-breakers, switches for power and 
lights, ammeters, voltmeters, etc. Within 


reach of the’ engineer’s station there are 
two controllers similar to those in the 


pilot-house, for the port and starboard | 


screws, respectively, which may be used 
to control the boat, by throwing in a 
proper connecting switch on the switch- 
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carry the entire excitation and lighting 
load. 

Almost in the extreme stern, mounted 
on the propeller shafts, are the large driv- 
ing motors. These machines are of the 
variable-speed, reversing type, developing 


FIRE-BOAT JOSEPH MEDILL, BROADSIDE STREAMS. 


board. In this case the vessel is steered 
with the wheel and rudder, the engineer 


receiving his orders through a speaking © 


tube which leads from the pilot’s station. 
Abaft the pump turbines and switch- 


250 horsepow er at 200 revolutions per 
minute. ‘The motor shafts are direct- 
connected to the propeller shafts through 
rigid flange couplings. 

The propeller motors . are controlled 


VIEW OF PROPELLER MOTORS AND ENGINE-ROOM CONTROLLERS. 
TURBINE-DRIVEN EXCITER SET ABOVE. 


board, on the engine-room floor, are 
mounted two exciter and lighting sets, of 
twenty-five kilowatts capacity each and 
supplying 125-volt direct current, direct- 
connected to steam turbines. Either one 
of these sets is of a capacity sufficient to 


and operated at any desired speed by vary- 
ing the impressed voltage applied to 
their armatures:'" This is effected by vary- 
ing’ the generator ex¢itdtion accordingly, 
the pilot’s controllers governing, or re- 
versing, the exciter-bus current supply to 
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the generator fields. The motor fields are 
connected directly across the exciter buses, 
and are thus maintained at a practically 
constant excitation. Circuit-breakers in- 
serted in the main motor circuit are 


the rated speed of 1,700 revolutions per 
minute. 

By branch pipes, properly fitted, the 
discharge of one pump can be turned into 
the suction of the other, thereby running 


SWITCHBOARD AND ENGINE-ROOM CONTROLLER, FIRE-BOAT JOSEPH 
MEDILL. 


brought into the pilot-house and are thus 
under the supervision of the man in 
charge.of navigation. 


the pumps in tandem as one four-stage 
pump, then delivering 4,500 gallons per 
minute at 300 pounds pressure. This, go- 


ONE OF THE CENTRIFUGAL-PUMP, 


The centrifugal fire-pumps are of, the 
Wo-stage type, with fourteen-inch suction 
and discharge. The two pumps are to- 


gether capable of furnishing 9,000 gailons - 


of water per minute, at a pressure of 150 
pounds per square inch, when running at 


GENERATOR AND TURBINE SETS. 


ing through a three-and-one-half-inch 
nozzle, of course, makes a powerful and 
effective stream. 

At 125 pounds pressure these pumps 
will each deliver 5,500 gallons per min- 
ute. A great advantage of the centrifugal 
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pump for this service is that the volume 
and capacity can be varied at will. Com- 
bined with this is a smoothness of opera- 
tion and avoidance of necessity for atten- 
tion not found in any other pump. If 
inadvertently all the discharge openings 
should be closed at once the pressure rises 
but slightly, and there is no danger of 
bursting hose, pipes or valves. 

The fire-pumps draw from a fourteen- 
inch header, extending across the engine- 
room immediately forward of them, and 
deliver to turrets on deck directly above. 
The deck turrets are set diagonally, and 
each has nine three-and-one-half-inch 
openings for hose, with quick-moving 
lever valves at a convenient height. At a 
height of about seven feet above the tur- 
rets is an oval platform carrying the two 
three-and-one-half-inch pipes. There are 


PILOT HOUSE, SHOWING CONTROLLERS, 
CIRCUIT-BREAKERS, ETC. 


no other monitors on the boats, Fire Mar- 
shal Horan holding the opinion that 
smaller ones forward and aft are unnec- 
essary. 

Between the turbine sets and raised 
above the floor under the deck-beams, is 
a surface condenser, built by the Alberger 
Condenser Company of New York city. 
The wet and dry vacuum pumps are di- 
rectly beneath the condenser. A ten-inch 
centrifugal circulating pump is placed on 
the port side abaft the turbine set. The 
capacity of this pump is 3,000 gallons 
per minute. It is fitted with a bilge suc- 
tion, so that it can be used for pumping 
out the engine-room in case of necessity. 
Feed and pony pumps, & sanitary pump, 
etc., are placed on the bulkhead next to 


the boiler room. 
The two; boilers are in, the (compart- 
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ment next forward of the engine-room, 
and are placed side by side, facing tor- 
ward. These boilers are twelve feet six 
inches in diameter, and eleven feet six 
inches long. They were built for a work- 
ing pressure of 170 pounds per square 
inch. | | 

In the design of the boats and equip- 
ment, reliance upon each part to do the 
work assigned to it at the critical time 
has been a feature of the construction. 
In this direction the boats are well guard- 
ed against disablement by the breakdown 
of any single part of the equipment. 
Nearly everything is in duplicate. There 
are two boilers, two fire-pumps, two tur- 
bines, two generators, twin screws, two 
propelling motors, two exciting and light- 
ing sets, two feed pumps and two inject- 
ors. 

As an extreme test of the electrical ap- 
paratus of the boats, all generators and 
motors were tested under a stream of wa- 
ter from a hose, and operated perfectly 
under such conditions. Steam or mois- 
ture in the engine-room will therefore 
have no effect in the service of the ma- 
chines. 

The fire-boats have a full complement 
of electric lights, and also carry a power- 
ful searchlight, operated with current 
from one of the exciter sets. 

It is, perhaps, fair to say that, aside 
from the confidence of engineers in the 
electrical control of vessels of the class 
af these fire-boats, the fact that there were 
to be turbines installed for pumping duty 
anyway, meant much in the decision to 
drive the boats by motors. To utilize the 
usual form of reciprocating propelling 
engine would have occasioned a very use- 
less duplication of motive power, as well 
as the installation of complicated mech- 
anism. ` 

On account of the ease of control, as 
has been said, electric-motor drive for 
harbor or river work is well-nigh idcal. 
The boat steers and is operated with the 
accuracy and control of an automobile— 
this is the term used by those who were 
on board during the trial runs. Since 
the entire guidance is under the positive 
control of one man, who stands himself 
ready to meet instantly any emergency in 
threading through a busy waterway, 


higher speeds are possible. This feature 


for the use of lighters and other small 
vessels engaged in harbor work will prob- 
ably mean an increase in service of nearly 
twenty per cent, so that the electrical 
equipment of such craft should be ex- 
pected to pay well upon the original out- 


lay for electrical machinery. Since the 
arrival of the fire-boats at Chicago several 
merchants and river transit owners have 
become enough interested in the possibili- 
ties of electrical propulsion of their trans- 
fer vessels to ask manufacturers for quo- 
tations and plans for equipment. There- 
fore, at the present, at least, it seems 
strongly probable that the next year will 
see several more electrically driven craft 
in commercial service along the Chicago 
River docks. 

There are important incidental advan- 
{ages in driving the screws by motors in- 
stead of by steam engines. One is that 
if the boat ever has to go into heavy 
swells, there is no racing of the screws, 
the speed of revolution being almost con- 
stant for the voltage applied, without re- 
gard to the load. It is also possible for 
short periods to increase the revolutions 
and power developed by the motors con- 
siderably. Another advantage is that a 
sudden strain put upon the shaft by the 
propeller striking heavy ice, or running 
against dock piles or other obstructions 
which are frequently encountered in the 
confined spaces in which the boats must 
operate, means nothing more than throw- 
ing out a protective circuit-breaker. 

When the boat is lying at her station, 
under banked fires, waiting for an alarm, 
the sea cocks are closed and the pumps 
drained of water. When an alarm comes 
in the engineer has only to start his tur- 


bines, and circulating and air pumps,- 


while the captain starts the propelling 
motors. On the run to the fire, the power 
of the turbines is used for running the 
boat only, the impellers of the fire-pumps 
turning freely in the casings and doing 
no work. Special arrangements are fitted 
for oiling the bearings under this condi- 
tion. On arrival at the scene of the fire, 
the engineer, without stopping the tur- 
bines, has only to open the sea cocks and 
turn water into the pumps. A combina- 
tion of circumstances requiring full power 
on the fire-pumps and full power on the 
propelling motors at the same time for 
any protracted period is practically im- 
possible. However, if, while the boat is 
pumping water to full capacitv, the mo- 
tors are called into service to change po- 
sition slightly, the turbines will easily 
stand the temporary overload. 

The Chicago River is in many places 
barely 200 feet wide, the buildings ex- 
tending to the water’s edge, and its depth 
is about twenty feet. Since the opening 
of the Drainage Canal to the Mississippi, 
there is at all times a considerable cur- 
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rent in portions of the river. In order, 
therefore, to hold the boats in a position 
where they can do effective work on a 
fire at the river bank, where lines cannot 
be made fast to moor them, they are fitted 
with spuds like a dredge. These, two for- 
ward and one aft, working through wells 
in the bottom of the boat, are raised and 
lowered by steam power. The spuds are 
made of double-thick steel pipe, eighteen 
inches in diameter. They are shod with 
cast-steel points to secure a firm hold of 
the river bottom, and are made water- 
tight to reduce the apparent weight to be 
handled. The two fire-boats, the Joseph 
Medill and Graeme Stewart, were built 


by the Manitowoc Dry Dock Company, 


Manitowoc, Wis. They were designed by 
W. I. Babcock, engineer and naval archi- 
tect, New York city, formerly president 
and general manager of the Chicago Ship- 
Building Company. The pumping and 
clectrical equipment was furnished by the 
Genera] Electric Company, Schenectady, 
N.Y. 


ede 

New York City Suing Conduit Com- — 

panies. 

The hearings in the action of New 
York city against the Consolidated Tele- 
graph and Electrical Subway Company 
and the Empire City Subway Company 
for an accounting of their affairs since the 
date of construction in 1886, were resumed 
on December 22, before Adrian H. Joline, 
Eugene A. Philbin, and Hamilton Odell, 
ihe referees. Under the contract entered 
into between the city and the two corpo- 
rations, the corporations agreed to build 
the subways and conduits used by the 
city’s telephone and electric-lighting wires, 
ihe city in turn guaranteeing, through 
the Board of Electrical Control, an an- 
nual profit of ten per cent on the cost of 
construction. 

The city is now asking for an account- 
ing of the affairs of the corporations upon 
{he ground that the $12,000,000 alleged 
io have been expended in the construction 
of the conduits and subways is incorrect 
and that the city instead of owing to the 
concerns the sum of $7,000,000, as al- 
leged, really owes them very little, if any- 
thing at all. The city also contends that 
under the terms of the contract it now 
has the right to take over the manage- 
ment and control of the concerns on the 
ground that they have violated the con- 
tract in not keeping books showing the 
details of the cost of construction. This 
the corporations deny. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


Ciaprer II. (Part IV).—PARA uve 
OPERATION OF ALTERNATORS. 


SYNCHRONISM. 

To secure sufficient output it is often 
necessary to operate alternators in parallel, 
but it is evident that serious difficulties 
would arise if the machines so operated 
had not the same frequency or were out 
of phase. The frequency can be varied by 


FIG. 58.—SYNCHRONIZING ALTERNATORS. 
LAMPS DARK WITH MACHINES 
“IN PHASE.” 

changing the speed; the phase is adjusted 
as follows: If the voltage of one machine 
reaches a maximum in one direction when 
that in the other reaches a maximum in 
the opposite direction, heavy short-circuit 
currents will be exchanged between the 
machines, while no current will be deliv- 
ered to the outside line. It therefore be- 
comes imperative to connect the machines 
together only when they are in phase. 


FIG. 59 —SYNCHRONIZING ALTERNATORS. 
LAMPS BRIGHT WITH MACHINES 
“IN PHASE.” 

To understand the scheme of synchro- 
nizing, let it be recalled that two bodies 
having nearly the same period of vibra- 
uon, as, for instance, two pendulums, will 
swing In step with each other at intervals 
which grow longer the nearer alike the 
periods become. In comparing two alter- 
nators for phase relation, ordinary elec- 
tric lights can be used to determine when 
the two machines are “in step,” or “in 
‘ynchronism.” The apparatus used in de- 
termining this is called a “svnchronizer.” 
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The connections for using electric lights 
as synchronizers are illustrated in Fig. 
58 and Fig. 59. In the former the lamps 
L are connected in a circuit which joins 
corresponding terminals of the two alter- 
nators A and B. When the two gener- 
ators are in phase the voltage at any in- 
stant acress CD is equal to that across 
EF, and no current will flow through CE 
or DF. Thus the lamps L will not be 
bright when the two are in phase, but 
will be luminous when they are oul of 
phase. When the connections are re- 
versed, as shown in Fig. 59, the lamps are 
bright when tle machines are in phase 
and dim or dark when out of phase. 
When the voltage of the alternators is too 
high to connect lamps directly, transform- 


‘ers are used and the lamps inserted in 


a circuit joining their secondary terminals. 


TWO-PHASE GENERATORS. 

A method of paralleling two-phase high- 
voltage generators is shown in Fig. 60. 
There are four wires running from gen- 
erator No. 1 to the four bus-bars, as 
shown, and also four wires running from 
generator No. 2 to the bus-bars. Phase 
1 of generator No. 1 corresponds with 
phase 1 of generator No. 2; similarly with 
the other phases. The secondary of trans- 
former T: is connected in series with two 
lamps, L, and the secondary of trans- 
former T:, while T: is connected to T.. 


THREE-PIHASE GENERATORS. 

Connections for paralleling high-volt- 
age three-phase generators are shown in 
Fig. 61. The two Y-connected alternators 
are shown at A and B, each connected to 
the bus-bars as shown. The transformers 
T, T, Ts and Ts are connected similarly 
to those of Fig. 60, their primaries to the 
main circuits and their secondaries to the 
lamp circuits. Only two circuits need 
be considered in synchronizing three-phase 
circuits, since any one circuit has its ter- 
minals in common with the terminals of 
the other two circuits. 
SYNCIIRONIZING POLYPHASE ALTERNATORS. 

To start with, the connections may or 
may not be such as to cause the lamps of 
both circuits to light up simultaneously, 
or to be dark simultaneously when the 
currents are in phase. This can be deter- 
mined only by testing before the switches 
are thrown connecting the alternators to 
the bus-bars. Both machines are then 
run at normal speed and voltage. If the 
lamps in both synchronizing sets glow and 
darken in synchronism the connections are 
all right, but if one set becomes dark and 
the other light at the same time, one phase 
must be reversed if it is a two-phase ma- 
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chine, or one or two leads if a three- 
phase machine. The lamps will then pul- 
sate together and the generators may be 
thrown in parallel at the proper indica- 
tion. 

CONDITIONS FOR PARALLEL OPERATION 


OF ALTERNATORS. 


In order for alternators to operate prop- 
erly in parallel they should conform in 
phase, frequency and wave form, other- 
wise small, useless currents will be ex- 
changed between the machines. Machines 
of similar design are therefore usually 
used and run at the same speed for best 
operation, 

If the electromotive force of one of the 
alternators drops below that of the other 
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FIG. 60.--SYNCHRONIZING BOTH PHASES 
OF TWO-PHASE ALTERNATORS, USING 
LAMPS AND TRANSFORMERS. 
it draws current from the others as a 


motor instead of feeding the line as a 
generator. 
PHASE AND CAPACITY. 


For a single-phase generator the out- 
put in watts is equal to the product of the 
electromotive force and the current. 


FIG. 61.—SYNCHRONIZING THREE-PHASE 
ALTERNATORS WITH LAMPS AND 
TRANSFORMERS. 

For a two-phase generator the total out- 
put is equal to the sum of the outputs of 
the two single-phase circuits, or if the ‘oad 
be balanced—each circuit taking one- 
half—it is equal to twice the output of 
one phase. 

For a three-phase alternator with bal- 
anced load the total output is equal to the 
output of one phase multiplied by the 
square root of 3, or 1.732. 


32 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


BELT-LEAKAGE IN INDUCTION 
MOTORS. 


BY R. E. HELLMUND. 


Although quite some time has passed 
since Prof. C. A. Adams first called at- 
tention to belt-leakage phenomena, the 
nature and the general characteristics of 
the same are comparatively little known 
among designing engineers. In the pres- 
ent article the writer will attempt to in- 
vestigate and demonstrate in a general 


way without going into a detailed mathe- _ 


matical analysis the characteristics of belt- 
leakage. At the same time it will be 
shown how the same is influenced by the 
arrangement of the motor windings, etc. 

Let us consider first the belt fluxes un- 
der the assumption that the motor is in 
its locked condition and that the resist- 
ances of the windings are zero. It may 
also be advisable to study the belt fluxes 
under' the assumption that the other leak- 
age fluxes are zero. In this case the fluxes 
to be studied are the only fluxes existing 
and it is possible to recognize their char- 
acteristics more readily. These assump- 
tions will not influence the final results 
in their general characteristics, with some 
exceptions, which will be discussed later 
on. 

If we assume a motor with a primary 
winding for a certain number of phases, 
each of which is distributed over a certain 
number of slots, we know that a current 
flowing in this winding will tend to set 
up a magnetic field. The distribution of 
this field over the various teeth of a pole- 
face is, under the usual assumption of a 
uniform air-gap reluctance, primarily de- 
termined by the throw of the coils, the 
number of phases and their distribution 
over the pole-face, i. e., the number of 
slots per phase and pole. 
caused to act upon a short-circuited sec- 
ondary winding of zero resistance, which 
is in its arrangement an exact image of 
the primary winding, the induced currents 
in this secondary winding will tend to set 
up a field which is opposite and an exact 
image of the field which the primary cur- 
rents tend to set up; that means that not 
only the resultant effect of the secondary 
currents is equal and opposite to that of 


the primary currents, but also that the 


action of the secondary upon each indi- 
vidual tooth is equal and opposite'te: the 


tooth. This being the case, the resultant 
magnetomotive force impressed upon each 
individual tooth will be zero and there 
will be no fluxes flowing. This condition 


If this field is ae 


is obtained in all cases where the arrange- 
ment and number of phases as well as the 
number of slots in both members are alike 
and where the secondary is in such a po- 
sition that each of the secondary phases 
is located exactly opposite to the corre- 
sponding primary phase. The same con- 
dition is also obtained if a squirrel-cage 
secondary of zero resistance is used in 
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FIG. la.—FULL-PITCH TWO-PHASE WIND- 
INGS, WITH TWO SLOTS PER PHASE. 


connection with any primary winding, be- 
cause the currents in such a squirrel-cage 
winding will adjust themselves automat- 
ically so as to produce a magnetizing 
effect which is an exact image of that of 
the primary winding. This is possible 
because the current volume in each sec- 
ondary slot is in a certain way independ- 
ent of that of any other secondary slot. 
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Conditions will be- different, however, 
if the secondary is wound for a definite 


_ number of phases which are in their ar- 
action of the primary upon the same 


rangement or position different’ from 
those in the primary. While the currents 
set up in such a secondary will tend to 
induce a total field which is equal and 
opposite to the total field induced by the 
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primary, the distribution of this second- 
ary field is primarily given by the ar- 
rangement of the secondary winding on 
account of the fact that the current vol- 
umes in the secondary slots are not inde- 
pendent of each other, but will be equal 
in all slots containing the same number 
of conductors of the same phase. It may 
therefore happen that while the total effect 
of primary and secondary approximately 
counterbalance: each other, the magneto- 
motive-forces impressed upon some or all 
of the individual teeth are not fully coun- 
terbalanced. As soon as this is the case 
there will be, of course, fluxes set up in 
those teeth. In considering further the 
possibility and characteristics of such 
fluxes we must keep one given condition 
of equilibrium in mind. Since we have 
assumed that the resistance in the sec- 
ondary is zero and that the effect of the 
other leakage fluxes may at the present be 
neglected we know that the total potential 
induced in each of the secondary phases 
must be zero, since otherwise the second- 
ary currents would be infinitely large. 
We know, therefore, that in any case 
where there are fluxes set up in some or 
all of the teeth and where we have, there- 
fore, fluxes interlinking with the coils of 
both members the resultant effect of these 
fluxes upon each of the secondary phases 
must be necessarily zero. The potential 
induced in each individual coil of the sec- 
ondary may, however, be of a certain 
value different from zero. 

In the following the problem will be 
further investigated by the aid of some 
simple diagrams and under consideration 
of the above condition of equilibrium. 
The writer has shown in a paper read 
before the annual convention of the Amer- 
ican Institute of Electrical Engineers at 
Atlantic City* that the magnetomotive- 


‘ forces impressed upon the individual 


teeth may be represented by vectors ex- 
tending from the centre of a polygon to 
the sides of the same and that the char- 
acter of these polygons is given by the 
style of the winding employed, the num- 
ber of phases, the number of slots, ete. 
These polygons may be utilized to good 
advantage for the study of belt-leakage 
as outlined hereafter. 

Let us consider first a very simple case, 
say, for instance, a full-pitch two-phase 
winding with two slots per pole and phase 
in both members. The polygon represent- 
ing the magnetomotive forces impressed 
by the currents in each member upon the 


peerage ott June, 1908. See also article 


by Prof. Hi. 
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teeth is in this case a square. With re- 
gard to the relative position of the two 
members we may assume that each of the 
secondary phases overlaps with one-half 
of each of the primary phases as shown in 
Fig. la; or expressed differently, the sec- 
ondary phases may be shifted forty-five 
degrees against the primary phases. It 
is at once obvious that in this case the 
secondary currents are shifted forty-five 
degrees against the primary currents.’ If 
therefore the vectors of the square dia- 
gram, 2°, 4°, 6°, 8° (see Fig. 1b) repre- 
sent the magnetomotive forces impressed 
by the primary upon the teeth, the mag- 
netomotive forces impressed by the sec- 
ondary currents must be represented by 
the vector of a square diagram, which is 
forty-five degrees shifted against the pri- 
mary square diagram. Such a square di- 
agram is represented by the square 2’, 4’, 
6, 8 in Fig. 1b. -It appears from this 
figure that the resultant magnetomotive 
forces impressed upon the teeth can never 
be zero in all of the teeth, no matter what 
the relative size of the primary and sec- 
ondary square diagrams may be. ‘This 


FIG. Ic.—PHASE DIAGRAM OF POTENTIALS. 


shows that there must be actually fluxes 
existing which interlink with the con- 
ductors of both members. 

Professor Adams called these fluxes the 
belt-fluxes; the writer is rather inclined to 
call them differential fluxes, since they are 
caused by the differential action of the 
magnetomotive forces impressed by the 
currents in the two members upon the 
individual teeth. | 

The size of these fluxes and therefore 
the size of the secondary square diagram 
is determined’ by the condition mentioned 
before, that the resultant electromotive 
force induced by these fluxes in each of 
the secondary phases must be zero. The 
Secondary Square diagram shown in Fig. 
1d is chosen of a size to fulfill this con- 
dition. | 

The resultant magnetomotive forces of 
ic teeth, i. e., the vectors 1, 2, 3, etc., are 

e differences of the magnetomotive 
forces 1°, 2°, 3°, etc., impressed by the 


primary and those impressed by the sec- 
endary, 1, 2’, 3’, ete. If the scale for the 
fluxes is correspondingly assumed, the 
vectors 1, 2, 3, etc., may also be consid- 
ered to represent the fluxes in the indi- 
vidual teeth. The total flux interlinking 
with any of the primary or secondary 
coils is the sum of the fluxes of those 
teeth, which are surrounded by the coil 
under consideration. Thus the flux of 
the coil la is proportional to the vector 4; 
that of the coil 2a is proportional to the 
vector 2; that of the coil 1c is propor- 
tional to the vector 2, also; and that of the 
coil 2c is proportional to the vector 6. 

The pétential induced in coil la may 
be, therefore, represented by a vector la 
(see Fig. 1c), which is proportional to and 
lagging ninety degrees behind the vector 
4. The potentials induced in the other 
coils of phase a and of phase c are simi- 
larly found and represented by the vectors 
shown in Fig. 1c. It will be seen that the 
resultant potential induced in the second- 
ary phase c is zero, while the resultant re- 
actance potential induced in the primary 
phase a is proportional to the sum of the 
vectors la + 2a and 3a + 4a. 

The ratio of this potential to the poten- 
tial induced in phase a under the assump- 
tion of a light-running secondary and the 
came primary current gives the so-called 


leakage coefficient for the case under con- 


sideration. 

The names belt-leakage coefficient and 
belt-leakage fluxes for the belt fluxes are 
not entirely correct. As we have scen, the 
belt fluxes interlink with the conductors 
of both members and induce potentials in 
the conductors of both members; they are 
therefore not leakage fluxes in the correct 
sense of the word. It is, however, entirely 
justifiable to consider them in the same 
way as the leakage fluxes, since they have 
practically the same effect as the latter. 
We have seen in the case under considera- 
tion that the resultant effect of the belt 
fluxes upon each secondary phase is zero; 
that means the resultant effect is the same 
as if the fluxes would not interlink with 
the secondary at all. In the primary, 
however, the fluxes induce a resultant 
potential in each phase, which is different 
from zero and counteracts the impressed 
potential. The fluxes have, therefore, ex- 
actly the same effect as any of the other 
primary leakage fluxes would have in this 
respect. In certain ways the belt phe- 
nomena are somewhat different from the 
other leakage fluxes, however, as will be 
shown later on. 

The above example shows plainly that 
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the belt-leakage will be in general the 
larger the less the sides of the primary- 
magnetomotive- force polygon coincide 
with those of the secondary. It will there- 
fore always be possible to obtain an ap- 
proximate idea about the size of the belt- 
fluxes being induced in case of the various 
possible combinations of windings by 
drawing the primary and secondary poly- 
gon of approximately the same size ang 
by combining them under different angles. 
Of special interest of course are these po- 
sitions where the polygons are shifted 
one-half of a polygon side against each 


POLYGONS AND COMBINATIONS FOR COM- 
MON WINDING TYPES. 


other, since for these positions the belt 
fluxes are always the largest. 

In Figs. 2a to 2d the polygons for some 
of the winding types most commonly used 
are shown; the angle given in connection 
with these figures is the angle of the coil 
pitch in electrical degrees. 

The combination of two full-pitch two- 
phase windings (two squares as shown in 
Fig. 2a) has been given in Fig. 1b for the 
position of the maximum belt fluxes. 

The conibination) of \two full-piteh 
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three-phase windings (two hexagons as 


shown in Fig 2c) is shown in Fig. 4, and ` 


it appears at once that the three-phase 
case is considerably better than the cor- 
responding two-phase case. 

The two-phase case with windings of a 
pitch angle of 135 degrees in both mem- 
hers (two polygons as shown in Fig. 2b) 
is shown in Fig. 3. 

The results obtained by winding a 
three-phase motor with a pitch angle of 
150 degrees (two polygons as shown in 
Fig. 2d) in both members are shown in 
Fig. 5. 

A combination frequently used in prac- 
tice is a two-phase stator with fractional 
pitch (polygon of Fig. 2b) and a full 
pitch three-phase winding in the rotor. 
This case is shown in Figs. 6a and b for 
two different rotor positions. 

Any other combination may be simi- 
larly investigated. 

The above comparisons are all inde- 
pendent of the number of slots per pole 
and refer chiefly to the type of windings 
being employed. The effect of the num- 
ber of slots may be best demonstrated by 
comparing the case of Fig 1b with a full- 
pitch two-phase case of twice the number 
of slots. This case is shown in Fig. 7. It 
appears from this diagram that the maxi- 
mum belt’ magnetomotive force is ap- 
proximately the same as in Fig. 1b in a 
number of teeth of the present case, as, 
for instance, the tecth 1°, 3°, 5°, ete. (see 
Fig. 7). The belt magnetomotive force 
for teeth 2°, 4°, 6°, ete., is, however, com- 
paratively small, since the magnetomotive 
forces of the primary and secondary act- 
ing upon these teeth are not much differ- 
ent. This means that while the maxi- 
mum magnetomotive force has not been 
affected by doubling the number of slots 
the same acts only upon half the number 
of teeth, that is, upon half the pole area. 
The belt fluxes have therefore been re- 
duced to somewhat above half the size by 
doubling the number of slots. Similarly 
the belt fluxes may always be reduced by 
increasing the number of slots, and will 
be increased by decreasing the number of 
slots. An exception to the latter rule is 
the case of one slot per pole per phase, 
which is of no practical importance. 

So far we have considered the belt 
fluxes under the assumption of zero re- 
sistance. In wound secondaries the phe- 
nomena will not be changed essentially 
by the introduction of a resistance into 
the secondary. In case of a squirrel-cage 
secondary, however, this will be the case. 
The belt fluxes in a squirrel-cage motor of 


zero resistance in the secondary are, as 
previously stated, zero, because the sec- 
ondary currents will, in this case, adjust 
themselves so as to form an exact image 
of the resultant current volumes in the 
primary slots. If there is resistance in 


the squirrel-cage secondary, however, as 
is always the case in practice, this resist- 
ance will tend to make the secondary cur- 
rent distribution more or less sinusoidal. 
If the secondary current distribution is 
sinusoidal, however, the diagram for the 


FIG. 7.—MAGNETOMOTIVE FORCES FOR 
TWICE THE NUMBER OF SLOTS 
IN FIG. la. 


magnetomotive forces will form a regular 
polygon with as many sides as there are 
slots per each pair of poles. An' approxi- 
mate idea about the size of the belt fluxes 
for this secondary current distribution 
will be obtained by comparing a regular 


. polygon, III (see Fig. 8), with the poly- 


gon I, given by the primary. The latter 
has been shown for a full-pitch two-phase 


L 


= 


FIG. 8.—-COMPARISON OF PRIMARY AND 
SECONDARY POLYGONS. 


winding in Fig. 8. Since in practice the 
condition of sinusoidal current distribu- 
tion is obtained only for infinite resistance 
in the secondary, the belt fluxes will be 
somewhere between zero and the value 
indicated by the difference between the 
regular polygon of the secondary and the 
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primary polygon, and the size of the re- 
sistance will determine the actual value of 
the belt fluxes in squirrel-cage motors to 
a very large extent. In other words, the 
belt fluxes will be, under the assumption 
of the same current in the primary, the’ 
larger the larger the secondary resistance ; 
and, therefore, in this respect, they are 
principally different from the other leak- 
age fluxes. Although the zigzag leakage 
and the secondary slot leakage are also to 
a certain extent changed by changes in 
the secondary current distribution, and, 
therefore, by changes in the secondary re- 
sistances, these changes are hardly of great 
practical importance, while the relative 
change in the belt fluxes caused by changes 
in the secondary resistance is consider- 
able. 

The general characteristics lined out 
above for the secondary in its locked con- 
dition apply also in a general way when 


the motor is running with synchronous © 


speed. If in this case the resistance in a 
squirrel-cage secondary is zero there will 
be certain reactive currents induced in 
the secondary, which, as has been shown 
in various previous publications by the 
writer and others, cause the primary field 
to assume a sinusoidal distribution over 
the pole face. Therefore any secondary 
currents caused by loading the motor will 
have a sinusoidal distribution and will set 
up a secondary field which counteracts the 
primary sinusoidal field. Since the dis- 
tribution of the two fields is the same 
there will be no belt fluxes. If we intro- 
duce, however, resistance into the seconda- 
ary the correcting effect of the secondary 
currents upon the primary field cannot 
fully take place. 
secondary currents will be influenced in 
their distribution to a certain degree by 
the secondary resistance. Consequently 
there will be differences in the field dis- 
tribution of the primary and secondary 
fields and certain belt fluxes will exist. 
In a motor with a phase-wound secondary 
the two fields will depend, in a certain de- 
gree, for the running condition as well as 


` for the stationary rotor condition, upon 


the distribution and the style of winding 
employed in the two members, and, 
therefore, belt fluxes will be induced while 
the motor is running as well as while it 
is locked. | 

In single-phase induction motors the 
belt fluxes may exist as well as in poly- 
phase motors. In fact, this type of motor 
is especially adapted to demonstrate the 
principle of the belt fluxes, if we assume 
an imaginary motor with only one phase 


On the other hand, the 
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in primary and secondary. The word 
imaginary has been introduced because 
such a motor would of course not be built 
in practice. Let us assume, for instance, 
a winding arrangement as shown in Fig. 
9, The stator and rotor are wound alike, 
but the rotor is shifted ninety electrical 
degrees against the stator. The fluxes 
induced by the stator winding are shown 
bv dotted lines. In order to obtain a true 
single-phase winding in the secondary any 
of the two secondary coils 1 and 2, 3 and 
4, 5 and 6, 7 and 8 must be connected 
in series. If this be the case it will be 
seen at once that none of the primary 
fluxes has any effect whatsoever upon the 
secondary currents, since any of the pri- 
marv fluxes interlinking with one of the 
secondary coils interlinks at the same time 
in opposite direction with the other coil 
of the same secondary circuit. If we con- 
sider, for instance, the flux a, we see that 
the same interlinks with the secondary 


FIG. 9§9—WINDING WITH ONE PHASE IN 
PRIMARY AND SECONDARY. 


coll 1, but it interlinks also with the sec- 
ondary coil 2, therefore, the potentials 
induced in the two coils which are con- 
uected in series are equal and opposite, 
and the resultant effect of the flux a upon 
this circuit is zero. The effect of the same 
flux a upon the primary, however, is that 
it induces a resultant counter-electromo- 
tive-force which is different from zero, 
because the two primary coils with which 
the flux interlinks are connected in series 
in opposite direction, and the potentials 
induced in these coils are therefore added 
to each other. We may thus consider 
these fluxes in a similar way as the belt 
fluxes previously described for polyphase 
motors, although the single-phase case is 
different from the polyphase case in so far 
as the currents in the secondary are zero, 
and the differential action takes place over 
the whole pole face in the same direction, 
While in the polyphase motor the total sec- 
ondary field approximately counterbal- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ances the primary field and a differential 
action takes place only in a limited degree 
on account of the different distribution 
of the two fields. In the single-phase as 
well as in the polyphase motor the fluxes 
described have, however, one common 
characteristic: that is, they are fluxes 
which interlink with the coils or conduct- 
ors of both members, and while their re- 
sultant effect upon one of the members 
is that they induce a counter-electromag- 
netomotive force in the same thev have 
no such resultant effect upon the other 
member. This last characteristic inay, 
therefore, be best utilized for defining the 
so-called belt or belt-leakage fluxes. 

He 

A Jovian Correction. 

At the Sixth Annual Meeting of the 
Rejuvenated Sons of Jove, held in Ruf- 
falo, N. Y., Alex Henderson, of New 
York city, offered a resolution that at the 
close of each annual meeting the as- 
sembled Jovians drink a standing toast 
fo the First Jupiter, Chas. W. Hobson, 
No. 1, of Dallas, Texas, to the following 
sentiment: 

A single rose-leaf passed before a man 
while he is alive is productive of more 
happiness and joy than a mountain of 
flowers heaped upon his grave. 

In the account of the proceedings of 
that meeting. prepared for and published 
by the electrical press of the country, the 
beautiful sentiment, given above, unfor- 
tunately, was quoted incorrectly, entirely 
robbing it of its delicate fragrance. 

In justice to Mr. Wenderson, and in 
justice to the sentiment itself, the correct 
quotation is published at the request of 
ihe writer of the original article. ° 

—_—_—ege 


Tenders for Municipal Lighting Plant. 

United States Consul-General William 
II. Michael, of Calcutta, reports that a 
British company having failed to put in 
an electric-lighting plant in Lucknow, 
India, according to the terms of a fran- 
chise granted to it about three vears ago, 
the municipality of that city proposes to 
cancel the franchise and make other ar- 
rangements. The municipality passed a 
resolution inviting tenders bv advertise- 
ment for lighting the city by gas or elec- 


tricity. 


edge 
New Japanese Electric Road. 

The Osaka-Takaradzuka electric rail- 
way, of fifteen-and-one-half miles, and the 
Minomo-Arima branch, of two-and-one- 
half miles, will be constructed at a cost 
of $1,437,500. A loan of $650,000 has 
been arranged with English capitalists. at 


_ 


the rate of 7.9 per cent, this money to be 
used upon the plant and machinery only. 
It is understood that the parties furnish- 
ing the capital have secured the contract 
for installing the plant. 
Co 
Electric Lighting on the Canal Zone. 
Doubtless by the time of the date of 
issue of this number of the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN every 
village and hamlet on the Canal Zone be- 
tween La Boca and Gorgona will be 
lighted by electric lights. A 400-kilowatt 
generator, direct-connected to a horizontal 
cross-compound engine, running at 150 
revolutions per minute, has been added 
to the equipment at the Empire power 
plant, making the extension of the pres- 
ent line possible. All the work of wiring 
the various villages and camps has been 
completed. The number of lights that 
have been added to the circnit is 1,185, 
distributed, according to the Canal Rec- 


ord, as follows: 

Camp Chagres, SO: TIlaut Ohispo, 75; 
Santa Cruz, 200: Matachin, 100; Mira- 
flores, 180: Pedro Miguel, 150: Rio 
Grande, 100; Cucaracha, 75: Cocoli 


Py ~ 


shops, 100: Cunette, 75: miscellaneous, 


100. The lights between Matachin and 
Gorgona are supplied as heretofore from 
the Gorgona power house. 
T 
Hudson River Power Reorganization. 
The Boston protective committee of 
bondholders of the varions Hudson River 
power companies is sending bondholders 
the report of the Stone & Webster exam- 
ination, which appraises the physical 
properties already completed and in op- 
eration at $6,234,000, This does not in- 
clude any investment in undeveloped 
properties. Against this there are out- 
standing $11,010,500 five per cent and 
six per cent bonds and notes, and $6,005,- 
500 stock. 


edge 
Public Works for Brazil. 

The Brazilian Review states that the 
Government of the State of Espirito 
Santo recently signed a contract with Dr. 
Augusto Ramos for the installation of 
water supply, electric lighting and a drain- 
age system at Victoria, the capital of the 
state. Work must be commenced within 
thirty days and completed within four- 
teen months. The water supply will 
amount to about 25,000,000 gallons every 
forty-eight hours, and the clectric force 
to about 800 horsepower. This conces- 
sion is considered valuable, owing to the 
extensive mineral, resources,of the interior 
of the country. 
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QUESTIONS AND ANSWERS. 


Design oF AN ELECTRIC HEATER.— 
Please tell me what size and length of 
wire to use to make an electric heater, 
the highest temperature not to consume 
over 2,000 watts. How can I connect this 
up as a three-point heater?—A. F. S., 
Chicago. 

On a 110-volt circuit a heater consum- 
ing 2,000 watts would take a current of 
18.2 amperes. By Ohm’s law its resist- 
ance would, therefore, be 6.06 ohms. To 
determine the proper size of wire to carry 
the current required we have recourse to 
the following formula which may easily 
be derived or will be found in some sim- 
ilar form in many text-books: 

o 
x=Ņ. ,— 
m 
where x represents the cross-section of the 
conductor ; f the number of watts radiated 
per square inch of surface, here assumed 
to be unity; i the current, 18.2 amperes ; 
k the specific resistance of German silver, 
0.00001 approximately, and m is a form 
factor depending on the shape of cross- 
section of the conductor, for round wire 
m’=4-2. Substituting these values in 
the equation and solving for the cross- 
section, x equals 0.0099, or approximately 
0.01 square inch. Expressed in wire 
measure, 0.01 square inch equals 12,750 
circular mils. Now No. 9 wire, having 
a cross-sectional area of 13,092 circular 
mils, will be suitable for our purpose, so 
far as its carrying capacity is concerned. 
No. 9 German silver wire has a resistance 
of 14.9 ohms per 1,000 feet, so that to 
give a resistance of 6.06 ohms 408 feet 
will be necessary. This amount of wire 
connected across the 110-volt mains will 
take about all the current it can safely 
be relied upon to carry. If another de- 
gree of heat is desired, say three-quarters 
of the above figured highest temperature, 
connect in series with the wire just calcu- 
lated 136 fect of No. 10 German silver 
wire, or 171 feet of No. 9. For a step to 
give one-half the maximum: heat, connect 
in series with the other resistances 108 
feet of No. 13 German silver wire. It 
is, of course, evident that for the gradu- 
ating resistances smaller wire may profit- 
ably be used, as has been recommended, 
since these resistances will be called upon 
to carry only part of the full current. A 
four-point switch, like the arm of a rheo- 
stat, can easily be connected to secure any 
of the heats desired or to turn off the 
current entirely. It may be suggested 
here also that an electrical heater made to 


dissipate this amount of energy must be 
wound on a rack of refractory insulating 
material and every precaution must be 
taken in its construction and operation. 


CONSTRUCTION OF SELENIUM CELLS.— 
What resistance should a selenium cell 
properly made, measure?—W. T. P., Bil- 
lings, Mont. 

The gray crystalline allotropic modifi- 
cation of selenium, whose resistance varies 
inversely with the illumination to which 
it is subjected, has a very high specific 
resistance. In order to pass a current of 
useful magnitude through such a cell the 
current path must be made very short 
and of relatively great cross-section. A 
popular form of selenium cell is shown in 
the sketch herewith. Around a tube of 
glass or other insulating material two 
fine copper wires are wound, separated by 
a distance of about one millimetre. Amor- 
phous selenium, as purchased at any 
chemist’s shop, by heating to 200° C. is 
converted into the crystalline form on 
cooling. By rolling the tube and wires 
in the molten material at the proper tem- 
perature the selenium will adhere as 


FORM OF SELENIUM CELL. 


a coating, bridging the wires. Such a 
cell may have a normal resistance of 
10,000 to 500,000 ohms, depending, of 
course, on the length of the spiral, the 
distance between the wires and the thick- 
ness of the coating, as well as upon the 
purity of the selenium. When brought 
into the full illumination of a sixteen- 
candlepower lamp a cell of the described 
construction which normally measured 
120,000 ohms dropped to a resistance of 
1,500 ohms. The resistance-change phe- 
nomenon of selenium shows some lag be- 
hind the causative illumination. Thus 
with a sudden increase of incident light 
the conductivity increases rapidly in the 
first fraction of a minute, then continu- 
ing to rise slowly for several minutes 
more. Upon eclipse the conductivity falls 
almost instantaneously to about half its 
illuminated value, then slowly reaches its 
original quantity after a number of min- 
utes. The time of illumination also has 
an effect on the time required for resto- 
ration to the original dark value. The 
dark resistance of a cell that has been 
given a long exposure to a strong light 
will not be re-established until after a 
correspondingly long time. The sensitiv- 
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ity of selenium has been observed to be 
greatest when the incident rays of light 
are at right angles to the direction of 
the current. The resistance varies with 
the temperature, reaching a maximum at 
about 140° C., beyond which point it falls 
with increasing temperature. 


CoaL CONSUMPTION IN PRIVATE 
PLants.— Please let me know the amount 
of coal, in pounds, consumed per kilowatt- 
hour in the average private plant.— 
P. F. R., New York, N. Y. 


The coal consumption in different 
plants varies with the size, age and char- 
acter of the equipment, with the load fac- 
tor, with the quality of the fuel and with 
the skill and care of the operatives. Since 
these features vary much more in isolated 
plants than the corresponding features of 
central stations, and since records of them 
are not nearly as complete, it is almost 
impossible to give any single figure as 
representing a typical private plant. The 
following figures represent averages in 
their respective classes in New York city: 
Eight office buildings with an average of 
thirteen stories each consume from 8.2 to 
15.5 pounds of coal per kilowatt-hour, 
averaging about 11.6 pounds; eight apart- 


ment houses, hotels and clubs with an 


average of seven stories range from 11.1 
to 26.7 pounds of coal per kilowatt-hour, 
averaging about 17.4 pounds. As the size 
of the plant diminishes the coal consump- 
tion per unit increases. An article by 
Charles E. Lucke in the ELECTRICAL RE- 
vIEw of May 18, 1907, discusses this sub- 
ject at length. 


IGNITION OF GASOLENE ENGINE.—I 
have a six-horsepower gasolene engine that 
I wish to start with the spark plug con- 
nected on the batteries and later with 
the dynamo, as the engine reaches its full 
speed. How can I do this with a three- 
point switch ?—T. C. J., Glenwood, Utah. 


Connect one wire from the spark coil 
to the pivot of the three-point switch ; 
leave the first of its three points dead; 
connect one side of the battery to the mid- 
dle point and one side of the dynamo. 
to the last point of the switch. Connect 
the other sides of the battery and dy- 
namo together and to the other side of 
the coil. In starting throw the switch 
from the first to the second point and, as 
soon as the engine has speeded up, to the 
third point. In stopping merely throw 
the switch to the first or dead point. 


USE or ALCOHOL AND Rosin IN SoL- 


_ DERING.—From considerable experience in 


soldering the cans of telephone condensers, 
I find that the use of soldering acid with 
rosin. makes a strong soldered joint, but 
that later the-acid causes breakdown of 
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the condenser and greatly shortens its life. 
Rosin alone with solder does not seem to 
be verv substantial, as the rosin heats up 
before the solder and runs ahead of it, 
filling up the joints before the solder has 
a chance to settle on or stick to the tin. 
The use of alcohol with rosin makes an 
excellent soldered joint. Will the alcohol 
get into the can of the condenser and draw 
moisture so as to deteriorate the life of 
the condenser? If so, why? What are 
the actions on joints soldered with acid 
or other chemicals? What effect has the 
moisture on such cases ?—F, L., Chicago. 


The use of alcohol with rosin as a flux 
in soldering has much to recommend it 
where the use of the ordinary soldering 
“acids” or “salts” is apt to be injurious, 
as in the case cited. The alcohol should 
not enter the can to any appreciable ex- 
tent, as its rapid vaporizing power, par- 
ticularly at the temperature at which the 
solder is applied, causes the bulk of it 
present to evaporate. This is its marked 
advantage over acid, for it evaporates com- 
pletely, leaving no deposit of any kind 
behind. Instead of drawing water to the 
Joint, it does the contrary and removes it; 
in fact, aleohol is frequently used to dry 
a wet substance quickly, which it does by 
forming a dilute alcohol that evaporates 
more rapidly than water alone. The most 
common soldering flux used is zine chlo- 
ride, usually called soldering “acid,” be- 
cause it generally contains an excess of 
hydrochloric acid. When it is used quite 
freely some of the zine chloride remains 
uncombined at the joint and, being highly 
deliquescent, draws water to it. This Is, 
of course, fatal to a condenser. The ex- 
cess acid present also slowly acts on the 
joint to weaken it mechanically. In 
nearly all delicate electrical apparatus 
where small currents are used the presence 
of zine chloride or other salts at the joints 
ìs deleterious, as it causes electrochemical 
electromotive forces that interfere with 
the normal currents to be used or set up 
false currents that vitiate the true results. 
The presence of moisture only adds to 
these effects, as it renders the salts more 
active electrolytes than when nearly dry. 


REVERSIBILITY OF WATTMETER ON 
ROTARY-CONVERTER Circurt.—Why does 
not a wattmeter run backward when a 
rotary converter is run from the direct- 
Current side, 1. e., as a motor?—M. H., 
Tampa, Fla. 

The type of integrating watt-hour meter 
used is evidently of the motor type, such 
as the Thomson meter, which can be used 
on either direct or alternating currents, 
since a reversal of line polarity reverses 
the currents in both the pressure and cur- 
rent coils simultaneously, and therefore 


does not change their relation. Hence a 
reversal of current in the rotary converter 
does not reverse the rotation of the meter. 
ede 
THE CHICAGO ELECTRICAL SHOW. 


BANNER EXHIBIT OF THE ELECTRICAL 
TRADES EXPOSITION COMPANY, COLI- 
SEUM, JANUARY 16 To 30. 


Final preparations for Chicago’s Jan- 
uary Electrical Show are well under way 
and the sale of space has been so large 
that there is every reason to believe that 
the coming show will be the most com- 
prehensive and interesting of all the four 
shows the Electrical Trades Exposition 
Company will have given. Every branch 
of the electrical field will be represented 
and the exposition will maintain its repu- 
tation as Chicago’s “Billion Dollar Show.” 
Notwithstanding the fact that the scheme 
of decoration employed last year was out- 
lined as a permanent proposition, at a 
cost of $25,000, changes will be made for 
the decoration of the coming show, which 
will cost approximately as much as was 
expended a year ago. The decorations 
will be fully as elaborate, employing an 
entirely new scheme of lighting. Special 
arrangements are being made for elec- 
trical attractions which will be of interest 
to the general public, and the trade ex- 
hibits this year will include more working 
exhibits than have been shown heretofore. 
An unusually big display of everything 
new in telephony will be made. Assist- 
ant Manager John J. Schayer, who has 
had charge of this year’s show, owing to 
the illness of Homer FE. Niesz, feels par- 
ticularly gratified with the results as they 
now stand, and predicts that the Januarv 
show will draw the banner figures in the 
matter of attendance. The complete list 
of exhibitors to date is as follows: Crane 
Company, Commonwealth Edison Com- 
pany, Wagner Electric Manufacturing 
Company, Federal Electric Company, 
Cutler-Hammer Manufacturing Company, 
Pyro One-Light Sign Company, She!ton 
Electrie Company, Lindstrom - Smith 
Companv, Western Insulation Company, 
National Battery Company, Perfection 
Vacuum Cleaning Company, Chicago 
Fuse Wire and Manufacturing Company, 
Electric Appliance Company, Excello 
Are Lamp Company, Kellogg Switchboard 
and Supply Company, Stoltz Electro- 
phone Company, Stromberg-Carlson Tcle- 
phone Manufacturing Company, Mathias 
Klein & Sons, Telephony Publishing 
Company, Manhattan Electrical Supply 
Company, Fort Wayne Electric Works, 
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Electrical World, Benjamin Electric Com- 
pany, Electrical Record, Central Electric 
Company, International Correspondence 
Schools, McRoy Clay Works, Chicago 
Pneumatic Tool Company, Robbins & 
Myers, Appleton Electric Company, 
United Pump and Power Company, Com- 
mercial Appliance Company, Flectric City 
Publishing Company, Taussig & Babcock, 
ELECTRICAL REVIEW AND WESTERN ELEC- 
YRICIAN, Westinghouse Electric and Man- 
ufacturing Company, Autolectric Sign 
Company, General Electric Company, 
American Steel and Wire Company, Na- 
tional Acme Manufacturing Company, 
Hahl Automatic Clock Company, Swe- 
dish-American Telephone Company, 
Swedish Electric Vibrator Company, Pop- 
ular Electricity Publishing Company, 
Peerless Light Company, Palm Engineer- 
ing Company, Pacific Electric Heating 
Company, Duntley Manufacturing Com- 
pany, National Automatic Advertising 
Company, Jewell Electrical Instrument 
Company, Roth Brothers Company, Cres- 
cent Company, H. W. Johns-Manville 
Company, Red Cross Antiseptic Com- 
pany, Northern Flectrical Manufacturing 
Company, A. W. Kratz, Illinois Electric 
Renovator Sales Company, Turley Ma- 
chine Company, Murphy Electricity Ree- 
tifier Company, National Electric Lamp 
Association, Electrocraft Publishing Com- 
pany, Electrical Testing Laboratories, 
American Electric Fuse Company, Caloric 
Company, Allis-Chalmers Company, 
North Shore Electric Company, Simplex 
Electrical Company, Cyclone Storage Bat- 
tery Company, Electric Storage Battery 
Company, F. B. Badt & Company, Chi- 
cago Telephone Company, Mechanical 
Appliance Company, Western Electric 
Company, Connersville Blower Company, 
Electric Cleaner Company, Pelouze Elec- 
tric Heater Company, C. S. Neville & 
Company, Meers Ear Phone Company, 
National Carbon Company. 

The show will run from Saturday, 
January 16, to Saturday, January 30— 
thirteen davs, against twelve heretofore. 
There will be several convention and sou- 
venir days. 


(E A 
$50,000,000 Telephone Issue. 

A trust deed given to secure a $50,000,- 
000 first-mortgage issue of the Chicago 
Telephone Company has been filed at Chi- 
cago. The bonds, dated December 1, this 
year, are to mature in fifteen years, the 
interest rate not to exceed five per cent. 
The money is to be used to extend the 
company’s “service. 
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A LARGE ELECTRICALLY OPERATED 
PUMPING INSTALLATION. 


The installation described is at present 
the largest pumping station operated by 
centrifugal pumps in Germany, and serves 
for pumping water from a mine shaft. 
The installation consists of an eight-stage 
turbine pump, capable of raising seven 
cubic metres of water to a height of 580 
metres per minute at a speed of 1.470 
revolutions, and a 1,350-horsepower poly- 
phase motor. The height is overcome by 
connecting two pumps of four stages each 
in series, through which the water is made 
to flow consecutively. The‘motor is in- 
stalled between the two pumps and is di- 
rectly connected to them. Tests made 
showed the pump to have an efficiency of 
about seventy-five per cent. The motor, 
which was built by Brown, Boveri & Com- 
pany, operates at 5,000 volts and fifty 
periods. It is cooled by fan-like wings 
attached to the rotor. The starting of 
the motor is effected by a starting trans- 
former. in which the tension is trans- 
formed in only two phases, connections 
being made in steps of 1,000 volts. A 
contact arrangement is provided which 
locks the. main switch for the motor in 
such a way that it can be operated only 
when the switch of the starting trans- 
former is in its zero position; that is, 
when the motor receives the lowest ten- 
sion.—TLranslated and abstracted from 
Elektrotechnische Zeitschrift (Berlin), 
November 19. 

e 
THE PHONIC TELEGRAPH IN CONNEC- , 
TION WITH TELEPHONES. 

Maj. A. D. Ramdohr describes a com- 
bination of telegraph sounder and tele- 
phone, forming simple and reliable port- 
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raphy or telephony. He has developed a 
novel sounder, of the “buzzer” type, in 
which the vibration of the armature is 


n 


FIG. 2—AUTOMATIC INTERRUPTER. 


effected entirely by clectromagnetie force, 
and not partly by the force of a spring, 
as in ordinary sounders and automatic 


FIG. 3.—COMPLETE FIELD STATION, EX- 
CLUSIVE OF BATTERY. 
interrupters. The device is diagrammat- 


ically shown in Fig. 1. An armature con- 
sisting of two iron dises, a’ and a’, and a 


FIG. 1—AUTOMATIC INTERRUPTER (GERMAN PATENT NO. 198,780). 


able stations, intended for military field 
practice and similar purposes, and per- 
mitting the use of lines for either teleg- 


contact rod, s, which rigidly connccts 
them, vibrates in an axial direction in 


an electromagnetic system formed by the 


co-axlally arranged electromagnets ¢' and 
©. The rods make an intermittent con- 
tact with the spring f. The apparatus 
will operate in any position, is very sen- 
sitive, and the frequency of interruption 
or note emitted by it may be conve- 
niently varied. Fig. 2 is another illus- 
tration of the device, and Fig. 3 shows 
a complete field station, the telegraph 
squnder being enclosed in the handle of 
the telephone.—Translated and abstracted 
from Elektrotechnische Zeitschrift (Ber- 
lin), December 8. 
< 
A SENSITIVE MONOTELEPHONE WITH 
VARIABLE NOTE. 

The monotelephone created by Merca- 
dier and applied by him to multiple 
telegraphy, says Henry Abraham, in a 
note to the French Academy of Science, 
is a telephone in which a heavy disc of 
tempered steel is used instead of a thin 
diaphragm. This dise vibrates strongly 
when the apparatus receives currents of a 
frequency corresponding to the natural 
period of vibration of the steel dise. This 
property of free resonance, as Blondel has 
pointed out, would make it possible to 
increase greatly the distance and safety of 
transmission in wireless telegraphy by em- 
ploying such an instrument attuned to the 
transmitted waves as a receiver, if a 
monotelephone that is as sensitive as an 
ordinary telephone were available; but the 
heavy steel dise lacks sensitiveness. More- 
over, its note or rate of vibration can only 
be varied by changing the steel disc. The 
apparatus of Mr. Abraham can be made 
from any kind of ordinary telephone. The 
diaphragm having been removed, it is re- 
placed by an armature of sheet iron barely 
covering the electromagnet, and this arma- 
ture is attached to two steel wires stretched 
in parallel across the electromagnet and 
thus kept at the desired distance therefrom. 
The note emitted by the telephone may 
then be instantly varied by adjusting the 
tension of the wires by means of screws 
on the outside of the telephone. The 
author compared the sensitiveness of the 
monotelephone with that of ordinary tele- 
phones of the same make which had not 
been changed, and found them to be 
equally sensitive, except when they were 
operated by currents of a frequency cor- 
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responding to the natural sound of the 
monotelephone, in which case the latter 
was much more sensitive. In the man- 
ner described it is easy to construct at 
cmall cost a monotelephone, the character- 
istic frequency of which can be regulated 
instantly with precision and to any desired 
degree.—Translated and abstracted from 
La Lumiere Electrique (Paris), Novem- 


her 28. 
< 


THE MANCHESTER ROYAL INFIRMARY 
INSTALLATION. 


The new Royal Infirmary at Manches- 
ter, England, consists of forty-eight sep- 
arate buildings, and is one of the most 
architecturally striking features of modern 
Manchester. The close study which has 
heen bestowed on the electrical equipment 
in particular is worthy of considerable at- 
tentién. The electric supply is obtained 
from the Manchester Corporation Eiec- 
tricity Department. two independent 
three-wire supplies being brought in from 
two separate stations. The separate 
blocks of buildings are connected by cov- 
cred corridors, and roomy subways have 
heen constructed, where all the electrical 
cables, steam-heat and cold-water and gas 
pipes have been installed. These subways 
are traversed by some thirty-six feeders 
carried on brackets fitted to the roof 
joists, and the arrangement is such that 
anv individual cable can be removed with- 
out disturbing the others. The Corpora- 
tion cables terminate on a terminai board 
fitted with 1,000-ampere circuit-breakers 
in the onters, and fuses in the neutrals. 
These cirenits are jumpered across to an 
enamel slate switehboard, which controls 
the whole of the sub-supplies throughout 
the buildings. The board is made up of 
four centre panels, carrying four main 
single-phase, 1,000-ampere switches and 
fuses, and upper and lower feeder panels 
en each side, fitted with double-pole, 
throw-over switches and fuses. Tn addi- 
tion to the main supply, the whole of the 
local feeder svstem is duplicated, and the 
hoard is so arranged that any feeder can 
he thrown onto either supply. The feeders, 
which are of the armored, lead-covered, 
paper-insulated type, supply fourteen sec- 
tion boards, from which armored rubber 
cables connect to the distribution boards 
and fuse boards fed from the latter. In 
all, 112 fuse boards, with 700 double-pole 
fuse-ways, are installed. The ward light- 
ing has been admirably carried out. The 
duplicate service is so arranged that in 
any building the first and second wards 
are on the positive side, and the third and 
fourth wards are on the negative side of 


the supply system, thus insuring not more 
than 200 volts pressure on either service. 
Three rows of lamps are provided in each 
ward, the centre row being supplied from 
one station, and the two outer rows from 
the other. In the ward above this ar- 
rangement is reversed, as regards the 
source of the supply. and similarly 
throughout. Should a breakdown occur, 
the whole of the ward supply can be 
thrown onto one source of supply. A 
light is provided for each bed, controlled 
by a local switch fitting, which also car- 
ries a ten-ampere plug fitting arranged 
for supplying cauteries, sterilizers and 
electromedical apparatus generally. All 
the pendants are of plain tubing, white- 
enameled, with swing joints. One light 
in the centre row is provided with a re- 
versible shade, which is used at night to 
illuminate the ward by reflected light, the 
other lamps being extinguished. Fach 
circuit is controlled by a master switch 
at the entrance to each ward, by which 
means only the nurse in charge can con- 
trol the lighting. Tach ward is also ven- 
tilated by two motor-driven Sirocco fans. 
The laundry wiring is all lead-covered, run 
cn porcelain cleats fixed eighteen inches 
apart. The chapel has ten six-light 
hronze fittings. each equipped with a 
white-enameled parabolic reflector, inside 
of whieh are five fiftv-candlepower osram 
lamps: while an osram pilot lamp is bro- 
vided on the under side. The altar is 
lighted by fifteen osram lamps. arranged 
behind a cornice, which at might give a 
soft, diffused light. Tn the lecture thea- 
tres and post-mortem theatres the same 
design of fitting has been used. and for 
lighting the blackboards a special balance- 
weight fitting with a horizontal tube car- 
rving three Linolite lamps has been in- 
stalled. Tn the operating theatres the 
centre of the operating table is illumi- 
uated by a special six-light fitting, en- 
closing six osram lamps under a white 
opal shade twenty inches in diameter by 
fifteen inches deep. Alternate lamps are 
on the duplicate supply. with special 
throw-over switches fixed locally to insure 
perfect safety during operations. The 
Jamp-holders have smooth outer dust- 
proof cases and rubber rings over the lamp 
caps to make them water-tight. The op- 
erating theatres are wired in hard-drawn 
heavy-gauge copper tubing, nickel-plated 
and polished. A special low-pressure 
lighting service is provided for the oper- 
ating theatres, with a view to safeguard- 


‘ing the illumination during operations 


and rendering it independent of outside 
sources of supply. The ventilation of all 
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the buildings is by means of ducts in the 
ceilings, which are coupled to electrically 
driven Sirocco exhausting fans on the 
roofs, The numerous motor applications 
include an electrically driven refrigerating 
plant for the kitchen department and 
mortuary block.—Abstracted from the 
ectrical Review (London), Decem- 
ber 11. 
< 

A NEW GANZ THREE-PHASE LOCOMOTIVE. 

Four three-phase locomotives have re- 
cently been constructed by the Ganz Com- 
pany for the Valtellina railway which 
can be operated at three different speeds 
and possess some other novel features 
im the arrangement and construction of 
the motors. The locomotives are of the 
six-wheel type: their entire lengih be- 
tween buffers is 11.54 metres: the diam- 
cter of the driving wheels is 1.5 metres, 
and of the trailing wheels. 0.8 metre. 
They have one eight-pole and one twelve- 
pole motor, cach of them being operated 
by a current of 3.000 volts and fifteen 
periods per second, supplied bv overhead 
conductors. Three different. speeds are 
obtained by using either one or the other 
motor separately, or both motors in series, 
With the eight-pole motor alone the ror- 
mal speed is sixty-four kilometres: with 
the twelve-pole motor, forty-two kila- 
metres, and with both motors in cascade 
25.5 kilometres an hour. The motors are 
enclosed in a easing of sheet and forged 
iron, castings having been entirely avoided, 
The rotors are provided with three col- 
lector rings at the end opposite to the 
driving coupling, but the rings are 
on a separate shaft driven by a erank, 
in order to permit easy aecess to all the 
parts of the machine, The lrush-holders 
are fastened to the frame of the locomotive 
and enclosed in a sheet-iren box. The 
movement of the motors is transmitted to 
the driving axles by means of cranks: 
there being absolutely no gearing. The 
starting of the motors is accomplished by 
a liquid rheostat, consisting of a certain 
number of plates between which water 
is Introduced by pnenmatie pressure. The 
tractive effort at the lowest speed indi- 
cated is 6,600 kilogrammes, and at the 
other two speeds 5,500 kilogrammes. The 
eight-pole motor alone, in a one-hour test, 
developed 1,100 kilowatts, the twelve- 
pole motor 880 kilowatts. without the 
temperature rising above seventy-five de- 
grees centigrade. The total weight of 
the locomotive is sixty-two tons: the ad- 
hesive weight, forty-two tons.—Translated 
and abstracted from LIndustrie Elec- 
trique (Paris)? Novenbher 25, 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


A NEW FORM OF WEATHERPROOF 
HIGH-TENSION FUSE. 


BY H. W. YOUNG. 


In solving the problem of high-tension 
fusing devices for outdoor service the de- 
signer is confronted with certain condi- 
tions, which, if not properly met, will re- 
sult in breakdown or failure. It is the 
purpose of this article to describe a new 
type of fusing device, which has not only 
met theoretcal conditions, but also the 
test of actually successful service on a 
high-tension transmission system of con- 
siderable magnitude, in fact a system nav- 
ing an ultimate breaking capacity ex- 
ceeding 40,000 kilovolt-amperes under 
short-circuit conditions. 

One of the most essential requirements 
of a commercial high-tension weather- 
proof fuse is that the insulation factor 
be sufficiently great to withstand, not only 
the working potential under normal con- 
ditions, but also the same or greater po- 
tentials under abnormal conditions inci- 
dent to disturbances caused by lightning, 
or those due to surging during switching 
operations. 

It is also imperative that the insulation 
factor remain high in all kinds of weather 
encountered in regions subject to heavv 
rainfall, snow, sleet and ice. A factor of 
insulation sufficiently high under normal 
conditions, or in dry climates, will fre- 
quently absolutely fail under abnormal 
conditions resulting in breakdowns to 
ground or even resulting in absolute 
destruction of the fusing device it 
self. | 

Another essential requirement of a 
high-tension fuse is its ability to success- 
fully open or clear the circuit by prevent- 
ing holding over of the heavy are inci- 
dent to rupturing high-tension circuits un- 
der load, or operating at low power-fac- 
tors. Any source of electrical energy, 
such as a large transmission system, has 
under short-circuit conditions a reserve 
power far in excess of normal so that the 
fusing device, in addition to being called 
upon to rupture the normal current of the 
particular circuit which it controls, is, 
under severe conditions, also called upon 
to interrupt the entire energy of that sec- 
tion of the system of which it is a part, 


and the momentary rushes of current 
with a large reserve generating capacity 
will frequently reach enormous values. 

These conditions necessitate the em- 
ployment of a mechanical design in which 
the factor of safety is extremely high in 
order to guard against shattering of the 
elements which constitute the mounting 
or retaining structure of the fuse. Quick 
and effectual extinguishing of the are can 
also be greatly assisted by the use of al- 
loys which in melting will generate a 
minimum volume of gas, and by the use 
of an arc chamber so designed that the ex- 
plosive action of the gas will tend to blow 
out the are in the shortest possible time. 

To meet the severe conditions imposed 
the outdoor fuse and disconnecting switch 
shown in the accompanying illustration 
has been developed. The device is shown 
with the fuse and contacts removed from 
the arcing chamber. 

The device, consisting of fuse chamber, 
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are chute, fuse and disconnecting switch, 
is entirely self-contained and made to be 
directly mounted on an ordinary cross- 
arm without alignment—an important 
feature, especially in view of the fact that 
a comparatively small amount of space is 
required. All parts exposed to the 
weather are made of heavy porcelain, gal- 
vanized iron or copper as contrasted to 
the older design in which a considerable 
amount of wood or fiber was exposed to 
the action of the weather. 

The porcelain elements comprise a 
heavy line insulator serving as a support 
for the disconnecting switch and a heavy 
walled and petticoated weatherproof 
chamber in which are mounted lami- 


nated fixed contacts to receive the tapered 
contacts of the fuse holder proper. 

The interior of the porcelain chamber 
is lined with specially prepared fibrous 
insulation forming a secondary chamber 
which is filled with insulating compound, 
thus giving a leakage surface between 
contacts, or from contacts to ground, 
which is several times the normal operat- 
ing voltage of the circuit. The fibrous 
chamber previously mentioned is again 
lined with a fireproof material thus pre- 
venting the are from scorching or car- 
bonizing any part of the insulating cham- 
ber. 

The fuse holder is provided with an in- 
sulating handle in the end of which is 
located a pin that engages a bayonet lock 
in the fuse holder in turn provided with a 
secondary locking device which, after the 
fuse holder is forced into the contacts, 
holds the same in position. The handle 
is then removed leaving the fuse in the 
holder and preventing unauthorized per- 
sons from tampering with it. 

The alloy fuse is so proportioned that 
its lowest melting point is within a metal- 
lie expulsion chamber, which thus re- 
ceives the shock and at the same time 
collects the gas, the explosive action of 
which expels or drives the heated gases 
down through the top and out through 
port holes located near the bottom of the 
are chamber. 

By opening the disconnecting switch 
ihe linemen can work in absolute safety, 
ulthough it is, of course, understood that 
this switch is not adapted for opening the 
circuit under load. 

The device as now developed is suitable 
for circuits up to and including 13,200 
volts, and the present limitation at this 
voltage is fifteen amperes, which, how- 
ever, is sufficiently large to take care of the 
greater per cent of installations. The con- 
struction, as shown, has only been adopted 
after a long series of tests made under 
actual short-circuit conditions, and in this 
respect has the advantage of the older 
type of fuses, many of which were placed 
on the market without test, owing to the 
fact that adequate testing facilities were 
not available. 

This device has been developed by the 
Central Electric Company, (Chicago, Il. 
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Wagner Power Transformers. 

The rapid utilization of the water- 
powers of the country, and the increasing 
number of power-transmission plants, is 
every day opening up new territory for 
electrical development. The transformer, 
as an essential part of the electrical ap- 
paratus required in such plants, both at 
the main generating station, where the 
power is developed, and at the receiving 


FIG. 1—800-KILOWATT WAGNER OIL-IMMERSED, WATER- 


COOLED TRANSFORMER. 


cnd or substations, where the power is 
distributed and utilized, is one of the 
most important parts of the equipment. 
The demand for transformers for the in- 
creasingly large amount of power, longer 
transmissions and higher voltages, has 
therefore challenged the best abilities of 
electrical engineers and manufacturers. 
The Wagner Electric Manufacturing 
Company, St. Louis, Mo., has engaged in 
the manufacture of transformers since 
1891, and began the construction of power 
transformers about twelve years ago, at 
which time the first oil-immersed, water- 
cooled, long-distance power-transmission 
units, operating at 10,000 volts (at that 


time regarded as a high voltage), were 
installed at Riverside, Cal. Since that 
time the power-transformer business of 
this company has grown rapidly—al- 
though along conservative lines—with 
constant improvement of the product to 
keep pace with the general progress of 
the art of electrical transmission of power. 
The reputation of the company has not 
infrequently resulted in its being re- 
quested to build transform- 
ers for important transmis- 
sion lines on its own specifi- 
cations. 

In some instances the 
type of transformer to be 
used is a matter of choica 
whereas in others the type 
is dictated by the local con- 
ditions. The line of power 
transformers that have been 
developed by the Wagner 
company comprises three 
general types: 


Oil-immersed, self-cooled, for’ voltages 
up to 50,000: of fifty to 150 kilowatts 
capacity, in boiler-iron tanks, of fiftv to 
250 kilowatts, in boiler-iron tanks, with 
radiating strips, and of fifty to 500 kilo- 
watts, in corrugated tanks. 

Oil-immersed, water-cooled (see Fig. 
1) for voltages up to the highest trans- 
mission voltage in use, of 100 kilowatts 
and above, in boiler-iron tanks. 

Air-blast, for voltages up to 25,000, of 
sixty to 1,000 kilowatts capacity. 

The cast-iron tanks are made of a foun- 
dry mixture that is especially adapted 
to castings of this kind. When received 
from the molding floor the tanks are thor- 
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oughly sand-blasted, and are then chem- 
ically treated to fill all pores in the Iron, 
thus effectually preventing leakage. The 
corrugated tanks are made of leaded sheets 
(terne-plate), and the boiler-iron tanks 
are made of the best quality of boiler- 
plate; both types are provided with cast- 
iron bases and tops. 

The problem of building transformer 
tanks for large units, that will hold the 
oil without danger of leakage, has been 
rolved by improved construction. The 
cast-iron base is provided as a support to 
the tank proper, but is in no way de- 
pended upon to hold the oil, as it ig prac- 
tically impossible to make an oil-tight 
riveted joint between boiler-iron shells 
and cast-iron bases. The construction of 
the tank proper—a self-contained cylin- 
drical shell, riveted and calked to a stand- 
ard boiler head, forming the bottom of 
the tank—thus holds the oil securely. A 
cast-iron ring is riveted to the top of the 
tank, and the transformer cover ig bolted 


FIG. 2.—COOLING COIL USED IN WAGNER WATER-COOLED 
TRANSFORMERS. 


thereto, with a dirt and moisture proof 
gasket between the ring and cover. After 
completion, the tanks are filled with a 
light, volatile oil, and tested thoroughly 
for leaks for several days. The tanks of 
all large oil-immersed transformers are 
equipped with oil gauges and thermom- 
eters. 

In the air-blast transformers, the cool- 
ing air, delivered by a fan blower (usually 
motor-driven), is supplied through suit- 
able ducts, and controlled in amount by 
regulating the speed of the fan, or by 
adjusting the gate in the base of the 
transformer itself. Instead of simply ad- 
mitting the air’at' the bottom of the 
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transformer and allowing it to escape at 
the top after passing up through the 
transformer structure in the Wagner 
transformer the air passages are so AT- 
ranged that the cooling air, after passing 
up through the coils, is deflected down- 
ward again, so as to traverse the iron 
circuit, and then allowed to escape 
through a separate passage in the base. 

The water-cooled transformers are so 
designed that, if for any reason it is nec- 
essary to remove the core from the case, 
this removal can be effected with very 
little effort and without disturbing in any 
way the location, connections or arrange- 
ment of the cooling coil, or of the feed or 
intake pipes to the latter. 
coil (Fig. 2) is made of the best grade 
of seamless copper tubing. 

The magnetic circuit of these trans- 
formers is of the best grade of alloy steel ; 
the use of this steel practically eliminates 
aging, as well as materially reduces the 
first cost. 

In order to make it impossible for the 
transformer to get out of position during 
transportation, it is bolted through the 
shell to the cast-iron base, thus relieving 
the shell of all strain and at the same 
time providing a mae form of construc- 
tion. 

Good power transformers inevitably re- 
quire in their design and construction ex- 
pensive materials, and their first cost is 
therefore necessarily high. But that the 
best is the cheapest in the end is pre- 
eminently true of this class of apparatus. 
These considerations justify the most 
careful investigation on the part of the 
purchaser of power transformers, before 
placing contracts, of the intention and 
ability of the manufacturer to deliver ap- 
paratus which will require the minimum 
of repairs under normal operating condi- 
tions. The repairing of such apparatus 
is always expensive, and no repairman or 


manufacturer can make over a poor trans- . 


former into a good one. When it breaks 
down its most economical disposition is 
the scrap-pile; for repairing it is simply 
staving off the inevitable. 

The feature of Wagner transformer 
construction in which the experience and 
sound judgment of the company is espe- 
cially distinguished, and which has had 
more to do with the securing of excellent 
results uniformly reported by customers 
than any other single factor, is the ex- 
treme care in the winding, insulation and 
grouping of the primary and a 
coils. . 


The cooling . 


A Cut-Out Electric Iron. 


The Pacific Electric Heating Company 
of Ontario, Cal., which has recently estab- 
lished a factory at 63-65 West Washing- 
ton Street, Chicago, is marketing two new 
models of its well-known “Hot Point” 
iron. | 

The most radical move is the cut-out 
device. This has been awaited for years 
by everyone. connected with the industry, 
and the preliminary tests made with this 
model would seem to indicate that a great 
advance. has been made in introducing 
this device. The company has taken its 
improved “Hot Point” and added the 
automatic feature to it. In other words, 


the iron is in no way changed, but is 
simply the 1909 model with this addition. - 
The iron is positive in action and is 


PACIFIC ELECTRIC HEATING COMPANY'S 
ELECTRIC FLAT-IRON. 


claimed to have no delicate or over-sen- 
sitive parts that are likely to give trouble 
in service. A number have been in use 
for many months in laundry service, be- 
ing given eight hours a day of the hardest 
kind of service with uniform satisfaction. 

The company will exhibit the iron at 
the Chicago show, and sample will be sent 
on a liberal proposition to those inter- 
ested. 

Aside from the cut-out attachments, 
the company has made some radical im- 
provements in the standard model. 

The element in the Pacific electric iron 
has always been “removable,” but it re- 
quired a certain amount of experience and 
some tools. The 1909 model requires no 
tools but a small screwdriver, and any- 
one can do it. A steel-clad plug, which 
cannot be broken in ordinary service, has 
been added. 

The back-plate serves as an attached 
stand, the iron being tipped up when not 
in use. In former models the back-plate 
was open at the bottom, sometimes al- 
lowing the goods to catch and making a 
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short-circuit possible. All of these ob- 
jections are overcome in the new improve- 
ment. 

Every objection raised against this iron 
by the National Board of Fire Under- 
writers has thus been met and the 1909 
model stands approved. 

CHe 
Reamer for Greenfield Single-Strip Flex- 
ible Steel Conduit. 

The accompanying illustration shows 
the reamer for Greenfield single-strip type 
of flexible steel conduit made by the 
Sprague Electric Company. It can be 
used for conduit in sizes from five-six- 
teenths to one-and-one-fourth inches. For 
larger sizes than this, a three-cornered 
scraper, or a common file, will be found 
satisfactory. This reamer can be used 


REAMER FOR GREENFIELD SINGLE- 
STRIP FLEXIBLE CONDUIT. 


for rigid as well as for flexible conduit. 
Cutting Greenfield conduit with the ordi- 


nary hacksaw ‘leaves only a small burr, 


and this can be easily removed by the 

reamer described above. 

—®e@o 
Temperature of Coal Piles. 

The old method of determining the 
temperature of a coal pile by driving 
pipes and hanging thermometers in them 
has been greatly improved by means of a 
special coal auger designed and used by 
the coal department of the Arthur D. Lit- 
tle Laboratory, Boston. It is similar in 
form to that used in the mines but is 
provided with a means of inserting 8 
small maximum thermometer near the 
point. Extensions four feet in length 
(for convenience in carrying) may be at- 
tached to the auger so that the thermome- 
ter can be readily inserted into any depth 
in a pile. The point of the auger can be 
driven twenty feet in three to five min- 
utes. About ten minutes is required for 
the themometer to attain the temperature 
of the surrounding coal. 
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The Tungstometer. f 

The increasing use of tungsten incan- 
descent lamps has developed the demand 
for a device which will enable purchasers, 
salesmen or others interested in the use 
or sales of incandescent lamps to readily 
compare the relative efficiencies of the 
various types. 

To the ordinary user of lamps, who is 
opposed to paying the first high cost of 
tungsten lamps, there is no more effective 
method of showing the economy of tung- 
sten lamps than a practical demonstration 
of the comparative wattage consumption 
of .the tungsten and ordi- 
nary carbon filament 
lamps. | 

With the view of meet- 
ing this new demand for 
a special type of meter to 
'fulfill the conditions im- 
posed, the pocket type of 
tungstometer, illustrated 
herewith, has been devel- 
oped, a short description 
of which is given below. 

The tungstometer con- 
sists of three elements: 
First—a measuring 8y8- 
tem. Second—a connec- 
tion system, consisting of 
an insulating tube, on the 
upper end of which is se- 
cured a swivel-type Edison 
screw-plug, and on the 
lower end an Edison type 
lamp receptacle. Third— 
a special computing scale 
THB TUNGSTO-located just below the 

METER. neter. 

As will be seen from the illustration, 
the entire arrangement is symmetrical, 
the measuring elements being mounted at 
the centre of the insulating tube, and the 
computing scale so located that it can be 
readily used when reading the meter. 

The meter windings are so proportioned 
that currents up to and including 1.5 
amperes can be measured, and, as pre- 
viously stated, the windings are likewise 
adapted up to and including 250 volts, 
both alternating current and direct cur- 
rent, a decided advantage to those having 
occasion to measure lamps widely varying 
in voltage range. 

By the use of the swivel screw block, the 
meter can always be used with the scale 
in full view of the operator, and the 
diameter and length of the supporting 
tube is such that it can be readily em- 
ployed in connection with lamps using 
comparatively deep or heavy shades. 


The tungstometer will also be found 
useful in measuring the ampere consump- 
tion of tungsten lamps, especially when it 
is desired to run them in series. ‘The 
scale is so proportioned that it can be 
read directly in mil-amperes. 

Realizing the need for a compact port- 
able type, the designers have limited the 
extreme dimensions as follows: Length, 
seven inches; width, two-and-one-half 
inches; depth, one-and-one-half inches. 
The total weight is nine ounces, thus se- 
curing a size and weight which can be 
readily carried in the pocket. 

This instrument is being put on the 
market by the Central Electric Company, 
264-270 Fifth Avenue, Chicago. 
edge 
“Willey” Electrically Driven Grinders. 

The advantages of individual electric 
drive for machine tools have been pointed 
out many times. To review them briefly: 
The machines may be set up where wanted, 
regardless of alignment with shafting, 
pulleys or belts; power is consumed only 
while the machine is doing work; there 


is no inefficient transmission system to 


‘absorb energy, regardless of whether the 
tool is in operation or not; overhead ap- 
paratus does not obstruct light or the 


“WILLEY” FLOOR GRINDER. 


passage of traveling cranes, nor throw oil 


or dirt. | 
As`one of the first manufacturers to 


build the driving motor into the machine, 


_ the James Clark, Jr., Electric Company, 


Louisville,.Ky., maker of “Willey” elec- 
trically driven tools, has had much expe- 
rience in building this class of machinery, 
and is constantly adding to its line of 
electrically driven tools. The motors, 
which are also made by the Clark com- 
pany, are warranted by the maker to be 
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first-class as to design, workmanship and 
operation, and best adapted to the work 
required. 

The “Willey” floor grinder, illustrated 
in an accompanying half-tone, is a repre- 
sentative of the line of self-contained mo- 
tor-driven machines of the Clark com- 
pany’s manufacture. The grinder is very 
substantial and well made, with self-oil- 
ing bearings of ample size. The motor, 
especially designed for this service, is en- 
tirely enclosed against the entrance of any 
dirt or grindings. The motor frame and 
the pedestal constitute a single casting. 
The motor starter is mounted in the 
pedestal, where it is protected from in- 
jury. The height of the machine over 
all is forty-eight inches, it requires floor 
space thirty by nineteen inches, and the 
assembled tool weighs 475 pounds. The 
motor runs at 1,600 revolutions per min- 
ute, developing a maximum of two horse- 
power. Motors can be furnished to op- 
erate on either 110 or 220-volt direct or 
alternating current. 

The “Willey” dry and wet grinder, 
shown in a second illustration, comprises 
the floor grinder, already described, with a 
water attachment, as shown. This latter 
consists of a hood, a splash bowl for the 
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“WILLEY” COMBINED WET AND DRY 
GRINDER. 


wheel, and a water reservoir and settling 
chamber, which is fitted with a centrif- 
ugal pump. None of the pump bearings 
is under water, and no stuffing box is re- 
quired. The weight of the water attach- 
ment is forty-three pounds. The machine 
first described is thus converted into a 
useful dry and wet grinder suitable for a 
wide range of work. Should it be desired 
to re-convert the tool into a double dry 
grinder, the water attachment can be eas- 
ily removed. 


44 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Developments in the “I-Comfort’’ Sys- 
tem. 


Since the first formal presentation of 
the “I-Comfort” system of indirect illumi- 
nation to the public at the residence of 
Augustus D. Curtis in Chicago on Octo- 
ber 15, at a meeting of the Illuminating 
Engineering Society, which was also at- 
tended by prominent oculists, architects 
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ADAPTION OF OLD SINGLE-LIGHT FIX- 
TURE TO “"I-COMFORT" SYSTEM. 


and lighting men, it has been interesting 
to watch the progress in this radical de- 
 parture in illumination. As Mr. Curtis 
stated at the time, it seems to have marked 
an epoch in interior illumination. Lead- 
ing lighting men declare this is the great- 
est advancement in interior illumination 
made in years. 

A peculiar condition about the subject 
of indirect illumination is that no amount 
of reading matter or explanation seems to 
give one a comprehensive idea of the effi- 
ciency and great eve comfort to be de- 
rived from its use. 

A number of the private offices of the 
Commonwealth Edison Company have 
heen equipped with this system, and this 
company is installing several units in the 
new salesroom which it is establishing in 
the Railway Exchange Building, at the 
corner of Jackson and Michigan boule- 
varde. 

The North Shore Electric Company, 
just moving its suite of offices to the 
Home Insurance Building, will light them 
completely with these “I-Comfort” units. 

D. H. Burnham & Company, architects, 
are using them in some of their offices, 
and Almer Coe & Company, the well- 
known Chicago opticians, are having them 
installed in their State Street store. 
Hartzell, Lord & Company have also in- 
stalled them in their store at 190 La Salle 
Street. 


The American Radiator Company has 
installed them in its advertising depurt- 
ment in its Michigan Boulevard building 
and is considering the adoption of them 
in the four floors of the two buildings 
occupied by it. This will mean the use 
of approximately 200 of the inverted 
units. The Kenwood Club installed them 
in one card room, and it was such an im- 
provement over the old method of direct 
lighting, it had the other card rooms and 
library equipped also. 


ADAPTION OF OLD SINGLE-LIGHT FIX-. 


TURE TO “I-COMFORT"” SYSTEM. 


The above are only a few of the instal- 
lations made in office buildings and resi- 
dences in Chicago. Every installation 
has proven entirely satisfactory and al- 
ways resulted in numerous inquiries from 
people who observed the lighting effect. 
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first presented, it had been feared that 
their general adoption would reduce the 
amount of current used. There are very 
few people but who are willing to pay the 
Same amount as before for current, when 
they know such satisfactory and comfort- 
able results can be obtained. Of course, 
lamp men are much interested in this 


NEW FORM OF TWO-LIGHT FIXTURE, 
“I-COMFORT” SYSTEM. 


“T-Comfort” system of illumination as put 
out by the National X-Ray Reflector 
Company, as it means the increase in sale 
of the sixty and 100-watt tungsten lamps. 

The ease by which this system of illumi- 
nation can be secured is shown by the 
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“I-COMFORT” SYSTEM. OF INDIRECT ILLUMINATION ADAPTED TO 
RESIDENCE LIGHTING. 


The central stations are becoming much 
interested in this method of illumination, 
as with the use of tungsten lamps it tends 
to keep up the load instead of pulling it 
down. When the tungsten lamps were 


adaptable units as illustrated. They are 
so made that they are easily applied to 
old fixtures already in use, where one does 
not care to go to the expense of installing 
new fixtures, 
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The Daniels System of Boulevard Light- 

ing on Dearborn Street, Chicago. 

State Street, Chicago, 1s one of the 
world’s greatest markete and business 
thoroughfares, but the property owners 
on adjacent streets also realize that a part 
of this huge traffic can and will be di- 
verted to the streets that offer the greatest 
possibilities. 

Nearly two years ago the progressive 
property owners on Dearborn Street, 
realizing the geographical and _ physical 
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form new pavement and a more adequate 
lighting scheme, can be carried into effect. 

One of the most aggressive members of 
the association, D. F. Crilly, 167 Dearborn 
Street, realizing the danger that delay 
meant to these efforts, decided to install 
a local street illumination at his own ex- 
pense, on the well-proven theory that “The 
crowd follows the lights.” After looking 
carefully into the merits of the different 
schemes of illumination offered, he de- 
cided upon the boulevard system, manu- 
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boulevard lighting system, experiments 
were made with both iron and concrete 
posts, but concrete has shown itself to be 
so admirably adapted to this service that 
several standard designs have been adopted 
by the Jandus Electric Company. 

The lamp structure is a modification 
of the well-known Jandus Figure 80 in- 
terchangeable type. Although somewhat 
shorter than the regular lamp, it 18 pos- 
sible to use a nine-inch upper carbon and 
a four-inch lower carbon, which, together 


TH DANIELS SYSTEM OF 


advantages of this location, formed the 
Dearborn Street Improvement Associa- 
hon, the object of which was to pave and 
light the street and otherwise to improve 
It As is often the case with the pioneer 
many movement, their efforts met with 
many obstacles, until finally one or two 
questions had to be left to the courts for 
decision. From this it follows that some 
time will elapse before the magnificent 
scheme of improvement, including a uni- 


BOULEVARD LIGHTING, 


factured by the Jandus Electrie Company, 
Cleveland, Ohio. 

In this installation. shown in the ac- 
companying illustrations, the cast-iron 
posts are ten feet high and spaced thirty 
feet apart. They are set on the sidewalk 
nine inches from the curb. Each post 
carries one direct-current, 110-volt. :nul- 
tiple arc lamp, entirely enclosed within a 
twenty-inch plain flint opalescent globe. 

During the development of the Daniels 


DEARBORN AND MONROE STREETS, CHICAGO. 


with the use of the Jandus diffusion 
chamber, insures an average life of 125 
hours for each trimming. The lamps are 
of the enclosed type. and are fitted with 
light opal inner globes and completely 
surrounded by twenty-inch opai glass 
balls, 

The Daniels system of boulevard lignt- 
ing was described in an illustrated article 
in the ELECTRICAL REVIEW, of September 
F2,01908. 
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New Line of Low-Voltage Trans- 
formers. 


The Duncan Electric Manufacturing 
Company of Lafayette, Ind., is bringing 
out a line of transformers designed as 
compensators for metallic-filament lamps, 
and balancing coils on three-wire distribu- 
tion. 

These range from one-half to ten kilo- 
watts, inclusive, and are designed for 110- 
220 volts primary, 110-55-35-25 volts sec- 
ondary for circuits of forty to 140 cycles. 
There is also a line from 125 to 500 watts 
capacity for electric flash sign light serv- 
ice. These are for 110 volts primary, and 
eight, ten or twelve volts secondary. They 
are manufactured in four sizes, with ca- 
pacities of twenty-five, fifty, seventy-five 
and 100 low-candlepower lamps. 

The.compensators are transformers hav- 
ing a single winding, which is tapped at 
one or more intermediate points; the most 
common form is a three-wire compensator 
for reducing from 220 to 110 volts, in 
which there is but one intermediate tap 
which is brought out from the middle 
point of the winding. 

These compensators are much lower in 
first cost, lighter in weight, and much 
more efficient in operation than a trans- 
former with a two-coil primary and sec- 
ondary winding. The inherent losses of 
the compensator, coftsisting of both core 
and copper losses, are much less than in 
a regular transformer having a primary 
and secondary winding for the same class 
of service. 

For multiphase circuits two compen- 
sators may be operated on a two-phase 
line, and two on a three-phase. circuit, or 
three on a three-phase circuit, one across 
each phase. On a four-wire, three-phase 
system a compensator may be connected 
between the neutral and any outside wire. 

The compensators are constructed of 
the new silicon alloy steel, the core losses 
being reduced to the lowest minimum. 
The copper loses also are low, which in- 
sures close regulation, a feature that is 
very desirable on transformers for this 
class of work. 

They are placed in sheet-iron contain- 
ing cases, with cast-iron top and bottom, 
end can be furnished with hooks for ceil- 
ing suspension, or with suitable lugs pro- 
vided for wall support. The cases are 
highly finished with black enamel, and 
` present a very pleasing appearance. The 
primary leads issue through the top of 
the case, and the secondary leads through 
the base, making it very convenient to con- 
nect the transformers in service on cir- 
cuits that have already been run. 


Compensators can be supplied for spe- 
cial voltages for reducing to any voltage 
from a potential not exceeding 440 volts, 
and to a voltage not lower than five volts. 

The no-load loss on a one-half-kilowatt 
compensator is ten watts, and the regula- 
tion is within 1.3 per cent; the full-load 
efficiency on a five-kilowatt size is 98.4 
per cent. These compensators are sub- 
jected to the vacuum drying and impreg- 
nating process, as are the standard light- 
ing and power transformers for commer- 
cial electric-light and power service. 
ede 

A New Annunciator. 

A valuable improvement in the well- 
known magnetized needle form of an- 
nunciator is now being placed on the 
market. In the old type of instrument 
false indications not infrequently resulted 
because the needles came within the in- 
fluence of the magnet cores while vibrat- 
ing after being reset. 

In the new type the needles are at- 
tached to the face-plate instead of to the 
set-back rod. A “V”-shaped slot in the 
set-back bar engages a lug on the needle 
which passes through the plate, thus re- 


NEW MAGNETIZED NEEDLE ANNUN- 
CIATOR. 

turning the needle to its normal vertical 

position. No resetting oscillation is pos- 

sible because the “V”-shaped slot brings 

the needle to immediate rest. 

Another important feature of the new 
annunciator is that raising the set-back 
rod does not impart to the needles any 
general movement. In early types where 
resetting ‘“jiggles” all the needles, a 
heavily charged magnet core often would 
reattract a needle, causing false indica- 
tion. 

The bell. mechanism is attached to a 
frame hinged to the case. This allows 
the testing of the bell or lines to be done 
without the removal of the bell from the 
case. The case is plain with round cor- 
ners, well finished, and attaches to the 
wal] with four screws. The terminals 
have lugs to prevent the wire slipping 
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and are soldered to the wires from the 
magnet coils. 

A telephone terminal is provided on the 
type “C” which enables telephones to be 


connected to the system and this is ac- 


complished with no more wiring than that 
used for the ordinary annunciator. If the 
building has been wired, a telephone can 
be substituted for the push-button at any 
outlet and a telephone for the attendants’ 
use placed in the same room with the an- 
nunciator. Where the householder can 
get such convenient service so inexpen- 
sively the electrical contractor can of 
course find profitable business. 

This new annunciator is also made with 
the operator’s set attached to the case. 
There are a number of different types of 
cases as well as self-setting and elevator 
styles. It has been named the “Hub” by 
the manufacturers, the Electric Goods 
Manufacturing Company, Boston, Mass. 
ede 
Illuminating Engineering Society—New 

England Section. 

The annual meeting of the New Eng- 

land Section of the Illuminating Engi- 


‘neering Society will be held on Tuesday 


evening, January 19, at 7:30 o’clock, at 
the Edison Building, 39 Boylston Street, 
Boston, Mass. At this meeting a new 
chairman and a new secretary will be 
elected. The board of managers has sug- 
gested the names of T. H. Piser and 
L. D. Gibbs as candidates for chairman 
and secretary, respectively. 

ede 
American Institute of Electrical Engi- 

neers. 

The next regular meeting of the Amer- 
ican Institute of Electrical Engineers will 
be held in the auditorium of the Engi- 
neering Societies’ Building, 33 West 
Thirty-ninth Street, New York city, on 
Friday, January 8. Prof. Elihu Thom- 
son of the General Electric Company, 
West Lynn, Mass., will present a paper 
entitled, “Conditions Affecting Stability 
in Electric Lighting Circuits.” 

-eeoe 
The Electric Club of Chicago. 

The meeting of the Electric Club of 
Chicago, January 6, will be addressed by 
Paul P. Bird, Chief Smoke Inspector of 
the city of Chicago. : 

The programme committee also an- 
nounces that H. R. King, chief engi- 
neer of the Western Electric Company, 
has consented to address the Electric Club 
at some meeting during February. 

On last Wednesday the address was 
made by R. H. Rice, of_the Board of 
Supervising Engineers; 
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Current Electrical News 


CONTINENTAL EUROPE. 
(Special Correspondence.) 


PARIS, DECEMBER 19.—Electric traction is to be used upon two 
of the leading suburban railroad lines of Paris, which start from 
the St. Lazare Depot in the center of the city. The Minister of 
Public Works has approved the plans, which were submitted to 
him by the West Railroad Company, for applying the electric 
system on the lines running from the city to St. Germain and to 
Argenteuil. The plans call for the construction of two new tracks 
between Paris and Becon-les-Bruyeres. The tracks are being laid 
at the present time. It is intended to have the two new lines 
quite distinct from the steam railroad lines. Rolling stock of 
the Metropolitan Subway type will be used, employing motor cars 
and a 650-volt direct-current third-rail system. 

A new company has been formed at Salon, France, for operat- 
ing a hydroelectric plant on the Durance River near the locality 
of Vinon. It expects to secure the rights for other turbine plants 
on the same stream as well as for other streams in the region. 
Among other hydraulic plants either projected or in course of 
construction, I may mention a plant at Verteuil, which is to be 
used for lighting this locality: also a new hydraulic station to be 
located at St. Hilaire. A plant is to be erected at Chateauneuf 
d'Izere, on the Drome River. 

According to the recent report of the Allgemeine Elektrizitats- 
Gesellschaft, of Berlin, for the last fiscal year the net profits 
of the company were 15,931,211 marks, and the production of 
dynamos, motors and transformers is represented by 1,350,327 
horsepower. 

The plans for the new central station to be erected at Rome 
were approved by the Municipal Council last June, and now it is 
reported that two leading foreign electrical firms have made offers 
for the installation of the plant. According to the present plans, 
there will be $3,400,000 expended in this work. The electrical 
firms in question propose to make the installation at their own 
expense, and will be satisfied with the receipts from the plant. 

The Austrian railroad department has approved the project for 
the construction of a suburban electric line from the town of 
Gorz to the suburban locality of Salcano. The line will be a 
narrow-gauge road. Another project which has been approved 
relates to the construction of an electric traction line from the 
locality of Podgorze to Gdow. 

A new Alpine railroad, now being constructed, will be operated 
throughout on the electric system. It is designed to connect 
Graubünden, in the south of Switzerland near the Italian frontier, 
with the eastern part of Lombardy. The line runs by way of 
the Poschiavo Pass toward Tirano and from this point by way 
of Edolo to the present terminus at Brescia. The section between 
this latter point and Edolo is already under construction and is to 
be finished next year. Another section, from Edolo to Tirano, will 
be built next. A. DE C. 


GREAT BRITAIN. 


(Special Correspondence.) ~“ 


LONDON, DECEMBER 18.—An interesting experiment is to be 
carried out in the vicinity of London with Sir Oliver Lodge’s 
apparatus for dispelling fog by electrical means. As a matter of 
fact, the London County Council gave permission and facilities 
some years ago for an Italian apparatus to be experimented with 
in a similar manner, but nothing further was heard of the matter. 

For about two years a through service of cars has been 
maintained by the trolley cars of the Wolverhampton Tramways 
Company over the Lorain surface-contact system operated by the 
Wolverhampton corporation, the company’s cars being fitted with 
Skates in addition to trolleys. Owing to the extra current con- 
sumption by reason of the increased weight, and the fact that 
the traffic returns have not been sufficient for the increased cost, 
the through service is to be discontinued. 

Mention of the Lorain surface-contact system calls to mind 
Some statistics of live studs published by the London County 
Council on their GB surface-contact system in London. On no 
less than 927 occasions have the live-stud alarm indicators 
Operated. Of these 728 cleared themselves automatically and 185 
were cleared by being hammered. The remaining seven did not 
clear and had to be repaired. Altogether about $300 have been 
Spent in compensations for damage either for persons or animals 
coming into contact with live studs on this line. A paper on 
this system, viewed from the tramway manager’s point of view, 
will be read before the Institution of Electrical Engineers in 
January by the manager of the system at Lincoln, where it has 
been in successful operation for about two years. A. 


EASTERN CANADA. 


(Special Correspondence.) 


OTTAWA, DECEMBER 24.— Letters have been sent out by the 
chairman of the Ontario Hydro-Electric Commission to the mayors 
of forty-four municipalities of the province, urging that a ple- 
biscite on cheap Niagara power be taken in the municipal elec- 
tions of January 4. It is the policy and desire of the Commission 
to extend the supply to as many municipalities as possible. It 
is pointed out that contracts have been entered into for the 
construction of 293 miles of transmission lines at a low price, 
and at the same low price the Commission has an option on 293 
more miles of line. Similar good prices have been secured for 
electrical equipment, and a like option will be taken on a further 
supply. 

Superintendent Nixon of the Grand Trunk Railway announces 
that the company will, as soon as practicable, do away with the 
system of operating its trains by telegraph and will install the 
telephone system instead. In Canada, the Canadian Pacific Rail- 
way took the initiative and in the latter part of last June put 
in the first installation in the section of country between Mon- 
treal and Farnham. This has been extended to Newport, Vt. 
Plans are laid for the installation of various other circuits dur- 
ing the coming year. In all, it is expected that in 1909 the com 
pany will have 2,000 miles of copper wire for train-despatching 
purposes. The company has also a combination system in opera- 
tion. For long-distance service, a combination is made by which 
the telephone is worked simultaneously on telegraph circuits, the 
principal installations of this nature being the telephone circuits 
between Montreal and North Bay, a distance of 360 miles; be- 
tween North Bay and White River, 384 miles, and a third to be 
installed between Fort William) and Winnipeg, 420 miles. These 
three circuits are operated on two through duplex telegraph cir- 
cuits between Montreal and Winnipeg. Telephonie conversation 
can be carried on over each of the three circuits simultaneously 
with the exchange of four telegraph messages between Montreal 
and Winnipeg. There are many shorter sections where the tele- 
phone is used in combination with the telegraph wires. Prac- 
tically the whole of the main line, and a large part of the 
branches, in British Columbia, are traversed by independent tele- 
phone circuits connecting the various watchmen with each other 
and with telegraph stations. 

There is now believed to be a better understanding between 
the Mexican Light and Power Company and the Mexico Tramway 
Company, and the outcome will, no doubt, be amalgamation of 
the two companies. This has been already suggested as a remedy 
to the present troubles, and it is understood that steps are now 
being taken with the object of merging the properties. W. 


IMPORTANT DEVELOPMENTS. 


ACTIVITY IN TUNGSTEN DISTRICT STIMULATED—The 
advance in the price of tungsten from $5 to $6 a unit. and the 
belief that it will go considerably higher soon, has greatly stimu- 
lated development of tungsten claims in the Nederand district, 
near Boulder, Colo., and many owners of claims are blocking out 
ore bodies, sinking shafts or driving drifts preparatory to produc- 
tion when higher prices will justify the output. There is said 
to be little profit in mining tungsten ore at $6 a unit for a 
sixty-per-cent product, and but little is going to the mill other 
than that which comes out in development work. 

MERGER OF STANISLAUS POWER COMPANY WITH 
UNITED RAILROADS OF SAN FRANCISCO—The merging of 
the interests of the Stanislaus Power Company, which is just 
completing its plant in Tuolumne County, California, with the 
United Railroads of San Francisco, owner of practically all of the 
street railways in San Francisco, will be followed by important 
installations of power machinery by the United Railroads. Gen- 
eral Manager C. N. Black of the railroad company says that con- 
siderable machinery will be installed within the coming year 
to enable the company to utilize the power that will now be at 
its disposal. So far no extensions of the company’s lines are con- 
templated. The understanding of the local officials is that the 
United Railroads takes over the majority of the capital stock of 
the power company, payment being made in securities of the 
railroad company. This would give the latter the disposal of all 
the power developed by the Stanislaus Power Company, which is 
considerably more than is required for the operation of the street- 
railway lines in San Francisco. No arrangements appear_to have 
been made for the disposal of the surplus|-power., At -present the 
Stanislaus Power Company is selling its power to the Pacific 
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Gas and Electric Company, delivery being made at the terminus 
of the Stanislaus Power Company’s line at Mission San Jose. 
The Pacific Gas and Electric Company is supplying the United 
Railroads, but it is understood that both these arrangements will 
be canceled. The Stanislaus Power Company now has a capacity 
of 13,000 kilowatts. Patrick Calhoun, president of the United Rail- 
roads, asserts that an additional steam-generating plant will be 
erected in the city to act as an auxiliary to the Stanislaus 
plant. A. 


PROGRESS ON SOUTHERN PACIFIC ELECTRIFICATION — 
The electric-railway franchises recently applied for by the South- 
ern Pacific Company, in Berkeley, Cal., were sold to the com- 
pany for $25,000. General Manager Calvin, of the Southern 
Pacific, asserts that if the attitude of the cities on the east side 
of San Francisco Bay continues favorable good progress will be 
made by the company in the electrifying of its suburban lines 
during the coming year. He declares that practically all of 
the power-house machinery for the company’s steam-generating 
plant on the tidal canal at the foot of Fruitvale Avenue, Oakland, 
has been received and that rapid progress on the plant is being 
made. Crude petroleum from the company’s own oil wells will 
be used as fuel in this plant. Of the roads to be electrified, the 
Alameda lines will come first and the Berkeley lines second in 
order of construction. A. 


CALIFORNIA HYDROELECTRIC PLANTS TIED UP BY EX- 
TREME COLD WEATHER—The coldest weather known in 
twenty-one years has been visiting California and reports are 
beginning to come in of the stoppage of the hydroelectric plants 
in the high Sierras. An ice gorge blocked the Truckee River at a 
point above Floriston and the power and lighting companies sup- 
plying Reno and Carson, Nev., as well as the big mines at Vir- 
ginia City, fought night and day to keep their lines open. On 
December 20 the Butters mining property at Virginia City was 
compelled to close down and on the same date the company 
supplying Carson with light and power was unable to continue and 
the city was in darkness. Reno is still partially lighted, but this 
power is derived chiefly from an auxiliary steam plant. Few re- 
ports have come in from other points in the mountains, but it 
is understood that a similar state of affairs exists at several of 
the other big plants. ; A. 


ONTARIO POWER COMPANY TO ADD NEW PIPE LINE 
AND 65,000-HORSEPOWER CAPACITY TO ITS NIAGARA 
FALLS PLANT—The Ontario Power Company contemplates an 
addition to its generating plant which will increase its output by 
65,000 horsepower. Another pipe-line or tunnel is to be con- 
structed from the Dufferin Islands to the power house below the 
bank, a distance of about three-fourths mile. The cost of the 
work will be approximately $800,000. The increase in the plant 
is made necessary because of the contract which has been exe- 
cuted with the Canadian hydroelectric commission to supply 
electric current to the government transmission line, intended to 
furnish fourteen municipalities in Ontario. For some weeks there 
has been building a considerable addition to the power house 
below the bank, to accommodate other units. The additions to 
the plant will be completed in time to carry out the terms of 
the company’s contract with the government, in the latter part 
of 1909. Under the terms of its charter the Ontario Power Com- 
pany may develop 180,000 horsepower. At the present time it is 
developing 75,000 horsepower. When the contemplated additions 
are completed the plant will be ready to deliver 140,000 horse- 
power. 


ENGINEERING SOCIETIES. 


BOSTON SECTION, A. I. E. E.—‘Distinct audible speech has 
been transmitted over 200 miles by our system of wiréless teleph- 
ony,” was the statement with which A. S. Stein, of the National 
Electric Signaling Company, prefaced his talk on “Recent Ap- 
paratus for Wireless Telephony,” before the Boston Section of 
the American Institute of Electrical Engineers, on December 16. 
Mr. Stein took up the wireless telegraph in detail and showed 
how the idea of the wireless telephone was evolved from that. 
He also traced the recent developments which finally resulted in 
clear audible speech being transmitted from Plymouth to Jamaica, 
L. I., a distance of 200 miles. 


BROOKLYN MODERN SCIENCE CI.UB—The Modern Sci- 
ence Club, of Brooklyn, announces the following meetings for 
the month of January, 1909: 5th—E. Van Wagenen, of the Gould 
Storage Battery Company, will deliver a lecture on “Storage Bat- 
teries;” 9th—C. W. Brendt will speak of a whaling voyage 
through the arctic seas; 12th—J. A. Caldwell, of the Sarco Fuel 
Saving and Engineering Company, will read a paper on “The 
Quality of the Fire;” 19th—A. Wohlgemuth will deliver a lecture 
upon “Electricity from the Transformer to the Consumer;’’ 23d— 
“Miniature Steam Traps and Their Application to Steam Circula- 
tion,’ will be discussed by the secretary, J. A. Donnelly; 26th— 
“Compression in Steam Engine Cylinders,” by F. L. Johnson. 
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NEW MANUFACTURING COMPANIES. 


ST. PAUL, MINN.—The Enochs Electric Company has been 
incorporated by C. D. Enochs and others. P. 


LOS ANGELES, CAL.—The United Electric and Hardware 
Corporation has succeeded several of the electrical supply firms 
of Los Angeles. 


SAN FRANCISCO, CAL.—The Denio Electric Alarm Company 
has been incorporated with a capital stock of $25,000 by M. E. 
Logan, H. Hewitt and G. C. Calden. A. 


LANSING, MICH.—Articles of incorporation of the Chippewa 
River Power Company, Port Huron, $10,000, and of the Western 
Michigan Power Company, of Cadillac, $10,000, have been filed 
with the secretary of state. | 


CAMDEN, N. J.—The West Jersey Electrical and Construction 
Company, of Camden, general contractor and mechanical and 
electrical engineer, has been incorporated with a stock of $25,000 
by Frank Fithian and others. 


CHICAGO, ILL.—The Security Light and Tank Company, capi- 
tal $10,000, has been incorporated to do a general electrical, 
heating, manufacturing and merchandise business, by Henry 
Bandlow, Frank Matthies and A. J. Shutan. 


BELLEVILLE, N. J.—The Union Battery Company, of Belle- 
ville, incorporated with a capital stock of $50,000 by D. Mellis, 
E. C. Mertz and R. Lehmicke, will manufacture primary and stor- 
age batteries, connectors, plates, containers, etc. 


SALT LAKE CITY, UTAH—The Greene Tungsten Company, 
incorporated with $50,000 capital stock, will take over six mining 
claims in the Clark mining district, San Bernardino County, Cali- 
fornia. E. H. Greene is president of the company. 


NEW YORK, N. Y.—The Stellar Company has been incorpo- 
rated to conduct a physical, electrical and chemical laboratory 
for original scientific research, by B. B. Hamlin, W. G. Conn, and 
Ashton M. Boney. The capital stock is given as $9,000. 


DES MOINES, IOWA—The Des Moines Electrical Construc- 
tion Company has been incorporated by A. J. Martinson and J. W. 
Turner, with a capital of $10,000, for carrying on an electrical 
construction business and the sale of electrical supplies. 


ROCHESTER, N. Y.—The International Telechronometer Com- 
pany, capitalized at $500,000, has been incorporated to manufacture 
electrical appliances for the regulation of telephone service. The 
directors are George S. McMillan, Victor B. Deyber, of Albany; 
James W. and Merton E. Lewis and Clarence W. McKay. 


CLEVELAND, OHIO—The Automatic Typewriter Company, 
of Cleveland, capitalized at $750,000, will manufacture a copying 
typewriter, run by electricity, which produces any desired number 
of copies of a form letter, inserting required changes in the 
heading or body of the letter. The company was formed by 
Maynard H. Murch and a number of Cleveland business men. The 
machine was invented by Thomas A. McCall, of Columbus, Ohio. 


OBITUARY. 


MR. E. J. NOE, an experimental engineer in the employ of 
the General Electric Company, while engaged in some locomotive 
tests at Schenectady, received a fatal shock from a wire charged 
with 13,000 volts. Arfificial respiration and the services of several 
physicians who were immediately called, did not avail to revive 
the victim of the high-voltage shock. Mr. Noe was twenty-four 
years of age. His home was at Madison, Wis. 


DR. J. HERVEY BARTON, seventy-nine years old, father 
of Philip P. Barton, general manager of the Niagara Falls Power 
Company, died at the home of his son in Niagara Falls, N. Y., 
after an illness of two months. Dr. Barton was born in Penn- 
sylvania and for years was a leading physician and surgeon. 
He retired from active practice a number of years ago and of late 
had been spending his summers with his son at Niagara Falls. 


DATES AHEAD. 


- American Association for the Advancement of Science. An- 
nual meeting, Baltimore, Md., December 28-January 2. 

Western Society of Engineers. Next meeting, Chicago, Ill., 
January 5, 1909. 

Chicago Electrical Show. 
16-30, 1909. 

Northwestern Electrical Association. 
waukee, Wis., January, 1909. 

American Association of Electric Motor Manufacturers. Next 
meeting, January, 1909. 

Minnesota Electrical Association. Second annual meeting, 
Nicollet Hotel, Minneapolis, Minn., March 18-19. 


Coliseum, Chicago, Ill., January 


Annual meeting, Mil- 


January 2, 1909 
ELECTRIC LIGHTING. 


(Special Correspondence.) 
ST. JOHN, N. D.—Horace Bourassea is constructing an elec- 
tric-light plant at St. Jobn. C. 
EL CAMPO, TEX.—The Water and Light Company has been 
incorporated with a capital of $100,000. P. 
BELLEVILLE, PA.—The Belleville Electric Company with a 
capital of $15,000 bas been granted a charter. 


VILLISCA, IA—F. P. Tyler has been granted an electric- 
light franchise, and will put in a plant to cost about $15,000. P. 


LOS ANGELES, CAL.—The Pacific Light and Power Com- 
pany is preparing to duplicate its power plant at Redondo, 
A 


Cal. ; 
STEVENSVILLE, MONT.—G. W. Messer and William Feather- 

stone have applied for an electric-lighting franchise for Stevens- 

ville. C. 

ALBERT LEA, MINN.—The Albert Lea Light and Power 
Company will make improvements to its plant aggregating 
$75,000. C. 

KITTANNING, PA.—Ford City has decided by a vote of 267 
to 94 to incur an indebtedness of $16,000 to purchase the electric- 
light plant. 

RED BLUFF, CAL.—Alfred F. Forward has appropriated 
3,000 miner’s inches of water in South Digger Creek for electric- 
power purposes. A. 

COLUSA, CAL.—The Board of Supervisors of the county has 
sold to C. K. Sweet a franchise for an electric-lighting plant and 
distributing system. A. 

SANTA CRUZ, CAL.—M. H. Grover, of the San Vicente 
Lumber Company, has submitted to the City Council a proposal 
for the lighting of the city. A. 


BAKERSFIELD, CAL.—The Mt. Whitney Power Company has 
been awarded a franchise for an electric-lighting system in and 
about the town of Delano, Cal. | A. 


FLORA, IND.—The La Baw Electric Company of Veeders- 
burg, Ind., has secured a twenty-year franchise for supplying 
electricity for lighting at Flora. f 


PORTLAND, ME.—A tidal power plant capable of supplying 
25,000 horsepower is reported about to be established on the 
shores of Black Bay, near Portland. 


TOPEKA, KAN.—An ordinance has been passed authorizing 
the issuance of bonds to the amount of $40,000 for constructing 
and extending the electric-light plant. P. 


OAKLAND, CAL.—The Sierra Electric Power Company bas 
been incorporated with a capital stock of $500,000 by F. E. Hor- 
ton, B. F. Woolner, T. C. Warren and B. C. Wilson. A. 


GREAT FALLS, MONT.—The Great Falls Water Power Com- 
pany has made application for two additional dam and power 
plant sites on the Missouri River below Great Falls. A. 


BURNS, ORE.—George S. Nickerson, of Winnemucca, Nev., 
and others have filed on 4,800 inches of water per second in the 
Donner and Blitzen River, for electric-power purposes. A. 


OROVILLE, CAL.—The Great Western Power Company, De- 
cember 18, turned on the power for the first time at its plant at 
Big Bend. The initial development is 15,000 horsepower. A. 


JUNCTION, ORE.—Mayor C. P. Houston declares that the 
hewly-elected City Council either will take steps to buy out and 
peta the present electric-light plant or will install a new 

; A. 


, BAKERSFIELD, CAL.—The Mount Whitney Power Company 
ras filed its acceptance and bond in the matter of the lighting 
ranchise in and about Delano, which was granted to it re- 
cently. A 


T HUNTINGTON, IND.—Peter Martin. Julius Martin, Theodore 
o. Henry Keefer and others are building a $125,000 stone- 
ee plant at Logansport to be operated by electric 


Pon ENVER, COLO.—The Western Slope Electric Light and 
$100.00 Company has been incorporated with a capital stock of 
A a by N. A. Hepper, W. L. Tucker and James Kelley of 


7 p EDARHURST, L. I.—Taxpayers of Hempstead have applied 
He € town board for a lighting system for the village. A number 
a se hold-ups and burglaries is immediately accountable for 


Powe BASANTVILLE, N. J—The Pleasantville Heat, Light and 
$50,000 Company has been incorporated with a capital stock of 
Thompson. Savery Bradley, John P. Tompkins and Joseph 
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DUBUQUE, IA.—The Illinois Central Railroad is installing 
tungsten lamps in its local yards to secure safer illumination for 
its employes and to prevent the theft of coal and the contents 
of box cars. 

BRECKENRIDGE, MINN.—A committee of the Commercial 
Club of Breckenridge has employed D. H. Chapman, a civil engi- 
neer of Ortonville, Minn., to ascertain the feasibility of a power 
dam for Breckenridge. C. 

SPRINGFIELD, ILL.—The Carlinville Utilities Company, of 
Springfield, incorporated with a capital stock of $40,000 by Wiliam 
S. Mounts, Effie A. Mounts and William McKinley, will furnish 
light, heat, power and ice. 

POI YTECHNIC HEIGHTS, TEX.—The Polytechnic Light and 
Power Company, of Polytechnic Heights, Tarrant County, has 
been incorporated with a capital stock of $15,000 by D. R. Aikin, 
R. H. Fulton and F. V. Evans. 

MARION, IND.—The city clerk has been instructed to ad- 
vertise for bids for lighting the streets of Marion for ten years, 
supplying current for 250 lamps, besides commercial service. 
Tenders will be taken until January 12. 

JEFFERSONVILLE, IND.—Among the immediate improve- 
ments to be made by the Board of Managers of the Indiana Re- 
formatory is a new water’ system, as well as the repairing and 
extending of the heating and lighting system. S. 


SEATTLE, WASH.—The City Council has passed an ordi- 
nance adopting and specifying the proposed plan for enlarging 
and extending the municipal light and power plant. The esti- 
mated cost of the improvements is $800,000. A. 


SOMERVILLE, TEX.—The Somerville Electric Light and Man- 
ufacturing Company, of Somerville, has been formed with a capital 
stock of $10.000. Incorporators: R. E. Bledsoe, J. D. Giddings, 
E. P. Reynolds, A. H. Parsons and R. A. Brantly, Jr. 


NORWAY. MICH.—The Escanaba Electric Pulp and Power 
Company, of Norway, has been reorganized under the name of 
the Escanaba Power Company. It has been decided to construct 
a second power dam in the Escanaba River near Groos. C. 


MENOMINEE, MICH.—The Menominee & Marinette Light 
and Traction Company, of Menominee, Mich., is constructing a 
plant at the Grand Rapids, twenty miles from the mouth of the 
Menominee River, which will develop 6,000 horsepower. C. 


DULUTH, MINN.—The special legislative committee and the 
city attorney of Duluth will submit a bill to the state Legisla- 
ture authorizing cities to acquire, construct, own, operate and 
lease public utilities and provide the means for so doing. C. 


PASADENA, CAL.—Mayor Early of Pasadena announces that 
about the last of January the City Council will call for an elec- 
tion to vote on the question of issuing bonds to the amount of 
$150,000 for the purpose of building an electric-Hght plant.. A. 


ANDERSON, IND.—M. M. Robertson, president of the Union 
Gas and Electric Light and Fuel Company, announces that plans 
have been completed for the construction of a new plant to cost 
$1,000,000, Contracts will be awarded the first of the new 
year. . S. 
IRON MOUNTAIN, MICH.—The Electric Light and Power 
Company, of Iron Mountain, proposes to utilize the lower Twin 
Falls at an estimated cost of $50,000, thus doubling the capacity 
of the present steam plant and reducing the operating expenses 
by more than a third. 

WESTERLY, R. I.—The extensive work of installing electric 
power at the American Velvet mill has been completed, and a 
trial showed the successful operation of all the electric looms 
and other machinery in this plant, which is now one of the finest 
equipped mills of the kind in the country. 


SAN ANDREAS, CAIL.—Frank Z. Towle has filed a notice 
of the appropriation of 30,000 miner’s inches of water in the 
south fork of the Mokclumne River, and of 20,000 inches in the 
middle fork of the same river. The water appropriated is to be 
used for the development of electric power. A. 


VIRGINIA CITY, MONT.—The locality of Virginia City was 
shaken by a severe earthquake at 4:30 p. m., December 27. As 
a result of the shock the electric-light plant, ten miles from the 
city, was put out of commission and the transmission wires, as 
well as the connecting telephone line, thrown down. The city 
was left in darkness, 


ST. ANTHONY, IDAHO—S. M. Craven of Ogden, Utah, super- 
intendent of construction for the St. Anthony Light and Power 
Company, has put a crew of twenty-five men at work building 
a transmission line to connect the lighting systems of Teton 
City and Rexburg. The building of the company's hydroelectric 
plant on the Teton River will be commenced next spring. The 
cost of the plant, power line, connections, dam, canal. and (build: 
ings is estimated at $250,00u. Ag 
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‘"VERNDALE, MINN.—K. Bagne, owner of the Wing River 
waterpower, proposes to supply both Wadena and Verndale with 
electricity. He offers to furnish Verndale with light for fifteen 
years at $1,000 per year, and at the end of that time to turn the 
waterpower over to the village. An election will be called to 
vote on the proposition. C. 


PILOT ROCK, ORE.—Douglas Belts, president of the First 
Bank of Pilot Rock, and others are organizing a company to de- 
velop power from the water of John Day River. The water will 
be diverted and carried to the power-plant site at the junction of 
the north fork of the John Day River and Camas Creek, where a 
fall of 500 feet can be obtained. A. 


REDDING, CAL.—The Lava Bed Power Company, which 
plans the construction of a power plant on Pitt River near Peck’s 
Bridge, has filed a deed to 100,000 inches of water in Fall River 
from Roderick McArthur, of McArthur, Cal. The plans of the 
company include the boring of a tunnel four miles long, through 
which the water will be conveyed from Fall River to the power 
plant site on Pitt River. A. 


GUTHRIE, OKLA.—The corporation commission is preparing 
a proposed order to compel all gas, electric light and water com- 
panies selling their gas, light or water by meter measure to 
keep a tester for testing meters on request of customers. The 
proposed order will stipulate that customers must deposit fifty 
cents for the privilege of having their meter tested, and if the 
meter is found to be correct the fifty cents is to be retained by 
the company. If the customer’s meter is incorrect the fifty cents 
will be returned to him. The commission will supervise the test- 
ing of meters. 


LIMA, O.—The extensive advertising given through the press 
to the proposed new municipal lighting plant at Lima was not 
without results, as was shown when it came time to accept bids 
for the work. Twenty-three bidders were in the city to witness 
the opening of the bids. The injunction proceeding brought 
against the Board of Public Service restraining it from awarding 
contracts, recently granted by Judge Killets of the Common Pleas 
Court, was still in force, and until this matter is finally disposed 
of by the court all further work will be at a standstil. The enor- 


mous competition was deemed remarkable under the circum- 
stances. H. 


RED BLUFF, CAL.—Manager Johnson, of the Northern Cali- 
fornia Power Company, reports that work has begun on ‘the 
construction of a five-mile high-tension line to connect the com- 
pany’s plant at Manton on North Battle Creek with Hazen on 
South Battle Creek, where a second power plant is now under 
construction. Three thousand additional horsepower is now being 
added to the plant at Manton. He estimates that the second 
plant will be completed in March, giving the company an addi- 
tional 5.500 horsepower, or a total of upward of 15,000 horsepower. 
A third plant, to be known as the Inskip Station, will be built 
five miles down South Battle Creek from the second plant. A. 


PROPOSALS. 


MACHINERY FOR EUGENE (ORE.) POWER PLANT—Pro- 
posals will be received until January 11 by the City Council for 
the furnishing of two 1,200-horsepower horizontal-shaft double 
turbines, two 600-kilowatt alternating-current generators and ex- 
citers, and a switchboard. A. 


OFFICERS’ QUARTERS AT FORT ROSECRANS, CAL—The 
office of the Constructing Quartermaster, San Diego, will receive 
sealed proposals, in triplicate, until January 12, for construction, 
plumbing, electric wiring and fixtures of two double sets of non- 
commissioned officers’ quarters at Fort Rosecrans, Cal. 


POST OFFICE AT SAN ANTONIO, TEX.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed 
proposals until February 4 for the construction (complete) of 
the extension to the United States Post Office and Court House 
at San Antonio, Tex., in accordance with the specifications, copies 
of which may be had at the office of the custodian at San An- 
tonio, or at the office of the Supervising Architect. 


ELECTRICAL SECURITIES. 


Although the week in the stock market was unusually short, 
there was considerable activity and a resumption of good feeling. 
which provoked a large amount of buying, with consequent in- 


` crease in prices. 


Dividends have been declared upon the following electrical 
securities: Mexican Telegraph Company; regular quarterly divi- 
dend of two-and-one-half per cent, payable January 15 to stock of 
record December 31. Central & South American Telegraph Com- 
pany: regular quarterly dividend of one-and-one-half per cent, 
payable January 8 to stock of record December 31. Cincinnati & 
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Hamilton Traction Company; quarterly dividends of five-eighths 
of one per cent on the common, and one-and-one-quarter per cent 
on the preferred, payable January 1. Citizens’ Electric Company, 
Newburyport, Mass.; two-and-one-half per cent, payable December 
31. Columbus Railway and Light Company; quarterly dividend of 
one-half of one per cent, payable January 5. Holyoke Street 
Railway Company; four per cent, payable January 1. Indian- 
apolis Traction and Terminal Company; three per cent, payable 
December 31. Knoxville Railway and Light Company; quarterly 
dividends of one per cent on the common and one-and-one-half 
per cent on the preferred, payable December 31. Lancaster 
County Railway and Light; dividends of two per cent on the 
common and one-and-one-fourth per cent on the preferred, payable 
January 1. Little Rock Railway and Electric; dividends of two- 
and-one-half per cent on the common and three per cent on the 
preferred, payable December 31. New England Investment and 
Security Company; prefcrred dividend: of two per. cent, payable 
January 1. Northampton (Mass.) Street Railway; two-and-one- 
half per cent, payable January 1. Springfield (IN.) Railway and 
Light; quarterly dividend of one per cent, payable January 2. 
Syracuse Rapid Transit; preferred quarterly dividend of one-and- 
one-half per cent, payable January 1. Washington, Alexandria & 
Mount Vernon; one per cent, payable January 2. Washington 
Water Power Company; quarterly dividend of one-and-three- 
fourths per cent, payable January 2. West End Street Railway, 
Boston; $2 per share, payable January 1. West India Electric; 
quarterly dividend of one per cent, payable January 2. Bell Tele- 
phone Company of Pennsylvania; quarterly dividend of one-and- 
one-half per cent, payable January 15. Bell Telephone Company 
of Missouri; quarterly dividend of two per cent, payable January 2. 
Canadian Westinghouse Company; quarterly dividend of one-and- 
one-half per cent, payable January 11. Cuyahoga Telephone Com- 
pany; preferred quarterly dividend of one-and-one-half per cent, 
payable January 30. Michigan State Telephone Company; pre- 
ferred quarterly dividend of one-and-one-half per cent, payable 
February 1. Minneapolis General Electric Company; two per cent 
on the common and three per cent on the preferred, payable 
February 1. New England Telephone and Telegraph Company; 
quarterly dividend of one-and-one-half per cent, payable January 
15. New York & New Jersey Telephone; quarterly dividend of 
one-and-three-fourths per cent, payable January 15. United States 


Telephone; quarterly dividend of one-and-one-half per cent, pay- 
able February 15. 


ELECTRICAL SECURITIFS FOR THE WEEK ENDED DECEMBER 26. 


New York: Closing. 
Allis-Chalmers common .............eee0008 145% 
Allis-Chalmers preferred ............e eee. 49% 
American Telephone and Telegraph Company 128% 
Brooklyn Rapid Transit................0005 68% 
General Electric .......... ccc cc cee ee eens 158 
Interborough-Metropolitan common ........ 191, 
Interborough-Metropolitan preferred ....... 48 
Kings County Electric................. 000. 126 
Mackay Companies (Postal Telegraph and 

Cable) common .............. cc cece ee eee 741, 
Mackay Companies (Postal Telegraph and 

Cable) preferred ....... ccc eect ee eee 69 
Manhattan Elevated .............. ccc cece 153% 
Metropolitan Street Railway............... 41 
New York and New Jersey Telephonc..... 110 
Western Union ......... ccc ce cece eee eee 6714 
Westinghouse Manufacturing Company..... 85% 

Boston: Closing. 
Edison Electric Tluminating....... Pienu Len 250 
Massachusetts Electric .........c cece eeeee 571% 
New England Telephone...............-005 12614 
Western Telephone and Telegraph pref.... 80 


The annual meeting of the Boston Elevated will be held 
January 4. Books closed December 23 and will reopen January 6. 


Philadelphta: Closing. 
Electric Company of America.............. 11% 
Electric Storage Battery commomn.......... 44 
Electric Storage Battery preferred......... 44 
Philadelphia Electric .............eceeeeee 115% 
Philadelphia Rapid Transit.............-.6. 22% 
United Gas Improvement...........e.eeee0: 93% 

Chicago: Closing. 
Chicago Telephone ...........c cece eee eeees 127 
Commonwealth Edison ...............0000- 106 
Metropolitan Elevated preferred............ 52 
National Carbon common.................. 85% 
National Carbon preferred................. 112 


It is stated that Metropolitan Elevated Railroad earnings for 
the month of December show the first’increase of the year. 


Shee 


January 2, 1909 


PERSONAL MENTION. 


MR. SAMUEL T. MURDOCK has been elected director of the 
Ft. Wayne & Wabash Valley Traction Company to fill the 
vacancy caused by the death of his father, James T. Mur- 
dock. S. 

MR. W. R. HEWITT, for many years chief of the department 
of electricity in San Francisco, Cal., has resigned his position 
and will be succeeded by William J. Nixon, who has been acting 
head of the department for several months. A. 


MR. SAMUEL L. NELSON, formerly genera] manager of 
the Ft. Wayne & Southwestern Traction Line, has resigned as 
vice-president and general manager of the Peoria Railway and 
Light Company, and will return to Fort Wayne, Ind. S. 


MR. E. R. LILIENTHAL, who has served as acting president 
of the Northern Electric Company, of San Francisco, Cal., since 
the death of Henry Butters a few weeks ago, will, it is under- 
stood, be elected president of the company at a meeting to be 
held shortly. A. 


MR. JOHN G. ROBERTS announces that he has resigned his 
position as head of the patent department of the Western Elec- 
tric Company, and has opened offices at 1451 Monadnock Block, 
Chicago, as consulting electrical engineer and expert in patent 
causes, giving special attention to telephony. 


MR. JOSEPH R. FINK, formerly private secretary to General 
Manager C. D. Emmons and to Superintendent of Transportation 
Charles Shelton, of the Ft. Wayne & Wabash Valley Traction 
Company, has been appointed general traveling passenger and 
freight agent for the Ft. Wayne & Springfield Traction Company, 
succecding A. G. Kelly, who retired some time ago. S. 


MR. G. W. ARMSTRONG, western manager of the Excello 
Arc Lamp Company, is making an extended trip in the interest 
of the Excello flaming arc lamp. Christmas day was spent en 
route from San Francisco, Cal., to Portland, Ore. Mr. Armstrong 
reports a continuance of good business, and insists that “Excello 
is seen everywhere,” with orders on every Christmas tree. 


MR. FRANCIS W. JONES, who for many years was chief 
engineer of the Postal Telegraph-Cable Company, and who has 
been a prominent member if the telegraph fraternity since 1861, 
is recuperating from a severe surgical operation at West Paim 
Beach, Fla. His many friends and acquaintances will be glad 
to know that Mr. Jones is well on the road to recovery, and, 
with us, will wish him the felicitations of the season. 


MR. H. J. BUELL, of Denver, Colo., has been appointed 
power expert for the Northern Colorado Power Company. Mr. 
Buell is a graduate of the University of Colorado and for several 
years has been attached to the engineering department of the 
Denver Gas and Electric Company. He has been making a special 
Study of the possibilities of using electric power for pumping 
water on to arid land and his duties will be in that department 
work which the power company is planning to put into opera- 
on. 


MR. CHARLES T. MAIN, well known through his extended 
Practice as mill engineer and architect, has been appointed by 
the council of the American Society of Mechanical Engineers as 
a member of the National Conservation Commission, with special 
reference to waterpowers. Mr. Main is particularly well equipped 
for this work through wide experience in examinations and re- 
ports upon various waterpowers jin this country and in Mexico 
and British Columbia. He is just now engaged in two large 
developments on the upper Missouri River near Great Falls. 
Montana, each of which will provide for the distribution of 
36,0) horsepower. 


_ MR. J. E. WOODWELL of the firm of L. B. Marks and J. E. 

Woodwell, New York city, has been retained by Messrs. McKim, 
Mead & White, architects, as consulting engineer for the entire 
mechanical and electrical equipment, including the heating and 
Ventilation, electric lighting and power, mail-handling devices, 
ete, of the new United States Postoffice to be erected at the 
Pennsylvania Terminal Station in New York city. The cost of this 
Installation will be upward of $500,000, The firm has retained 
Prof. 8. H. Woodbridge of the Massachusetts Institute of Tech- 
nology as associate consulting engineer for the heating and venti- 
lation of this building. . 


MR. WALTER J. JONES, who has been associated for the 
past three years with the late Dr. F. A. C. Perrine, will continue 
the consulting engineering business of Dr. Perrine at the old 
offices, 60 Wall Street, New York city. Mr. Jones has had an 
extended experience in various industrial undertakings, including 
street railway and power installations. For ten or eleven years 
e occupied responsible positions in the engineering departments 
of the Suburban Electric Light Company, Scranton, Pa.; the 
Bergen County (N. J.) Gas and Electric Company, in the sales 
department of the Stanley Electric Manufacturing Company, and 
œs engineer of the American Construction Company, of New 
Orleans. He left the latter company in 1905 to engage in general 
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engineering, shortly after becoming associated with Dr. Perrine. 
Mr. Jones is carrying through to completion the work which 
Dr. Perrine had on hand at the time of his death, including work 
for the Bishop Creek Gold Company for a power plant, stamp 
mil, and hydraulic installation for the British Guiana Gold 
Company. He is consulting engineer for the United States Roller 
Bearing Company, and for the Interstate Railways Company, and 
for the latter is building a power plant of 10,000 kilowatts ca- 
pacity at Reading, Pa. 


ELECTRIC RAILWAYS. 


(Special Correspondence.) 


LOS ANGELES, CAL.—P. James has applied for a franchise 
for an electric railway on Stephenson Avenue and Whittier 
Road. A. 

MISSOULA, MONT.—An election will be held, January 5, to 
vote on granting an electricrailway franchise to W. A. Clark, 
of Butte. P. 

ROOSEVELT, MINN.—An electric railroad is proposed be- 
tween Thief River Falls and Roosevelt. W. F. Hunt is promoting 
the enterprise. C. 

OSHKOSH, WIS.—The Wisconsin Electric Railway Company 
has applied for a franchise to operate electric and interurban 
cars in Oshkosh. 


LOS ANGELES, CAL.—The Board of Supervisors will receive 
bids until January 18 for an electric street railway franchise on 
Washington Street. A. 

SAN FRANCISCO—The Parkside Transit Company has com- 
pleted its new Parkside line to Ocean Beach. The line was 
planned to be put in operation January 1. A. 

DANBURY, CT.—The Danbury & Bethel Street Railway Com- 
pany has applied for a charter to extend its line from Kenosia 
to Mill Plain near the New York state line. 

WALLA WALLA, WASH.—The Walla Walla & Columbia 
Traction Company has been incorporated, with a capital stock 
of $1,000,000, by Dr. N. G. Blalock and a number of others, 


OCONOMOWOC, WIS.—If granted permission the Milwaukee 
Western Electric Railway Company will build a line from Beaver 
Dam to Oconomowoc, passing through Juneau, Hustisford and 
Neosho. C. 

PHOENIX, ARIZ.—The Phoenix, Tempe & Mesa Railway Com- 
pany has been incorporated with a capital stock of $2.000,000 to 
build a double-track electric line between the three places named 
in its title. A. 

SPOKANE, WASH.—The final contract for the construction 
of the Spokane & Inland Railway Company's electric line between 
Opportunity and Vera has been awarded to Jamison & McDonald, 
of Spokane, A. 

STUART, VA.—Much interest is being shown in the proposed 
electric railway to run from Winston-Salem, N. C., to Stuart. Dr. 
H. P. McKnight of Winston-Salem is reported to be at the head 
of the enterprise. B. 

WALLA WALLA, WASH.—The Farmers’ Traction Company 
has been incorporated with a capital stock of $1,000,000. Dr. 
N. G. Blalock is president and general manager, and M. R. 
Hanger, sccretary. A. 

DES MOINES, ITOWA—Unless subscriptions to stock to the 
amount of $400,000 of the Des Moines, Winterset & Creston In- 
terurban Railway are renewed by March 24, new subscriptions 
will have to be secured, C. 

MORRIS, ILL.—Ernest Freeman. president of the United Elec- 
tric Company, has made an application to build an interurban line 
from Seneca to Joliet, and south from Yorkville to Dwight, with 
branches leading to the towns in the coal fields. 


GRUNDY CENTER, IOWA—A special election will be held in 
Grundy Center to vote on granting a twenty-five-vear franchise 
and a tax of five per cent to aid in the construction of the road, 
which is to run from Des Moines to Waterloo. C. 


ROCHESTER, N. Y.—The Rochester Railway and Light Com- 
pany has been authorized by the Public Service Commission of 
the Second District to issue bonds to the amount of $10,000, bear- 
ing interest at the rate of five per cent, payable July 1, 1934. 

MARION, OHIO—The building of the proposed Marion-Findlay 
Interurban Line is practically assured as a result of a mass meet- 
ing held at the Commercial Club. Marion will contribute $125,000 
toward the financing of the project and Findlay will give a simi- 
lar amount. 

SOUTH HAVEN, MICH.—Promoters of the construction of an 
electric line between Saugatuck and Benton Harbor promise that 
the road, which is termed the Chicago, Benton Hafbor & Grand 
Rapids Railway, will be in operation! as) faronorth as jSaugatuck 
next summer. 
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FREMONT, NEB.—London (England) capitalists are said to 
have subscribed $150,000 for preliminary work soon to be com- 
menced on a proposed interurban road between Des Moines, Iowa, 
and.Fremont. The full capitalization of the company will be 
over $1,000,000. 


SHARON, PA.—Application will be made January 5 by State 
Senator James M. Campbell, Lyle W. Orr, Frank Filer and S. D. 
Downs for a charter for the Mercer County Trolley Company, 
which proposes to build a street car line in Greenville, and ulti- 
mately connect Sharon and Mercer. 


GREELEY, COLO.—The Eaton Electric Company has filed 
a condemnation suit against the Union Pacific Railway Company 
for the right-of-way for the construction of a line across the track 
of the company at Pierce. The plaintiff alleges that the railroad 
company refused to make terms with it. 


NEW YORK, N. Y.—The Queensboro Bridge & Jamaica Rail- 
way Company, of New York, has been incorporated with a capital 
stock of $200,000 to build an electric railway. The incorporators 


are: Stuard Hirchman, 200 Broadway; Michael J. Degnon, 60 Wall. 


Street, both of New York; William H. Williams, Jr., Astoria. 


GALVESTON, TEX.—An electric railway is to be built across 
Galveston Bay, a distance of two miles, to connect the mainland 
with Galveston Island at a cost of $1,400,000. 
10,280 feet; height above high tide, fifteen feet. and width, 100 
feet, giving room for four railroad tracks, a driveway and side- 
walk. ` 


TOLEDO, O.—At the annual meeting of the Toledo Railways 
and Light Company on January 21 at Toledo stockholders will 
vote on a proposition to authorize an arrangement with the To- 
ledo, Fostoria & Findlay Railway Company whereby the cars of 
the latter may use the tracks of the Toledo Railways and Light 
Company upon terms already agreed to. 


ELIZABETH CITY, N. C.—There is an active movement on 
foot at Elizabeth City to build and operate an electric line to 
Weeksville and Little River. It is reported that rights-of-way 
have been secured and that a $100,000 company will be organized 
very soon. Power will be secured, it is said, from the Elizabeth 
City Electric Light and Power Company. 


VALPARAISO, IND.—A fifty-year franchise has been granted 
to the Gary, Hobart & Valparaiso Traction Company to enter 
Valparaiso. James S. Hopkins, president, asserts that the road 
will be built on a private right-of-way, and will be modern in 
every particular. B. A. Mapledoran, of New York, has been ap- 
pointed chief engineer and general manager. Work on the road 
will be begun early next year. S. 


OCILLA, GA.—W. F. Byrne, representing James R. Turner, 
37 Wall Street, New York city, has been in Ocilla in the interest 
of the Ocilla & Fitzgerald Electric Railway. Mr. Byrne is re- 
ported as saying that the money is now ready with which to 
build this electric railway at once. Construction is to begin 
shortly from the Ocilla end. There are two steam roads now 
connecting Ocilla and Fitzgerald, but the business demands ad- 
ditional communication, the promoters say. B. 


OTTAWA, CANADA—A company has been formed under the 
presidency of Mayor C. S. Cossit, of Brockville, which proposed 
to build an extensive system of electric railway in eastern 
Ontario. Government aid will be asked for the construction of a 
line from Ottawa to Morrisburg, thence to Brockville, and thence 
to Darling, where it will join the projected North Lanark steam 
railway. It is also proposed to construct a branch eastward from 
Morrisburg through Cornwall to the Quebec boundary. 


INDIANAPOLIS, IND.—The Indianapolis, Cloverdale & Vin- 
.cennes Traction Company has filed articles of incorporation with 
a capital stock of $100,000. The company is officered by Indian- 
apolis men. The object is to construct an interurban road from 
Mooresville to Cloverdale, a distance of twenty-six miles, and 
thence to Vincennes. The officers are: E. W. Bauman, president: 
W. T. DeVor, vice-president, and W. H. Jackson, secretary and 
treasurer. Vice-President DeVor announces that the contract for 
constructing the first twenty-six miles will be awarded within 
the next twenty days. S. 


ALBIA, IOWA—The Albia Interurban Railway Company has 
completed the construction of its line from Albia to Hiteman. 
The financing of the work was carried out by Calvin Manning 
of Ottumwa, Iowa, and C. B. Judd and C. A. Ross of the Engi- 
neering, Construction and Securities Company of Chicago. The 
latter company also had full charge of the engineering and con- 
struction work. The officers of the railway company are: Presi- 
dent, L. T. Richmond; vice-president, C. A. Ross; secretary and 
treasurer, Calvin Manning; chief engineer, C. B. Judd, and super- 
intendent, W. E. Gant. 


ISHPEMING, MICH.—The accession of another car by the 
electric railway line operating between Ishpeming and Negaunee 
was made the occasion of an inspection trip and refreshments 
tendered to the business men of both cities by the management 
of the railway company. Mr. W. J. McCorkindale, who is at the 
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head of the affairs of the Marquette County Gas and Electric 
Company, operating the railway line and furnishing gas and 
electricity for illumination, power and heat for local use, was 
congratulated upon the improvements he has effected since hig 
connection with the company. 


LITTLE ROCK, ARK.—It is reported on the authority of C. J. 
Kramer, president of the company, that bids for constructing 
the Little Rock & Hot Springs Electric Railway will be adver- 
tised for within the next week or ten days. It is declared that 
all the money has now been secured for building this line, which 
Mr. Kramer says will cost in the neighborhood of $1,500,000. The 
length of the road is fifty-one miles, with terminals at the Marion 
Hotel in Little Rock and at the Eastman Hotel at Hot Springs. 
An hourly service between the two cities with passenger, freight 
and express traffic will be undertaken. B. 


FAIRBURN, GA.—A charter was granted on December 22 
to the Fairburn & Atlanta Railway and Electric Company to 
build and operate an electric railway between Fairburn and Col- 
lege Park, at which latter point it will connect with the Atlanta 
cars of the Georgia Railway and Electric Company. The capital 
stock is $75.000 and the incorporators are J. F. Golightly of 
Atlanta and W. T. Roberts and others of Fairburn. The road will 
run from Fairburn, the county seat of Campbell County, following 
the tracks of Atlanta & West Point Railroad through Stonewall 
and Red Oak, terminating at College Park, a suburb of At- 
lanta. B. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


INKSTER, N. D.—The Parker Telephone Company, at Inkster, 
has been sold to a local stock company. C. 


. WODEN, IOWA —The Woden Farmers’ Rural Telephone Com- 
pany has been formed with a capital stock of $2,000. 


LEONARDVILLE, KAN.—The Riley County Mutual Telephone 
Company has been incorporated with a capital stock of $10,- 
000. P. 


WILTON JUNCTION, IA.—The Moscow-Wilton Rural Tele- 
phone Company has been incorporated with a capital stock of 
$500. P 


RASBERRY, ARK.—John W. Hensley and others have or- 
ganized the Rasberry Telephone Company and will build a line 
to Solo. 


MARSHALLTOWN, IOWA—The Farmers’ and Merchants’ 
Telephone Company has been incorporated with a capital stock 
of $250,000. P. 


CHICO, CAL.—The Board of Supervisors of the county will, 
January 4, offer for sale the telephone franchise recently applied 
for by J. H. Richardson. A. 


SHERWOOD, N. D.—C. H. Budke has bonght the local tele- 
phone exchange at Sherwood and will make improvements and 
install twenty-four-hour service. ; 


SONORA, CAL.—The town trustees of Sonora, February 1, 
will receive bids for a telephone franchise  Peulionee for by the 
Tuolumne Water Power Company. A. 


CRESCO, IOWA—The exchange building of the Northern 
Iowa Telephone Company at Cresco, Iowa, was destroyed by fire. 
The loss was $2,500 above the insurance. C. 


CULBERTSON,: MONT.—The Dakota Western Telephone 
Company, of Culbertson, has been incorporated to build a tele- 
phone line from Palermo, N. D., to Havre, Mont. . 


WILTON JUNCTION, IOWA—The Moscow-Wilton Rural 
Telephone Company, of Wilton Junction, has been incorporated 
by A. R. Rexroth and others with a capital of $500. 


MINNEAPOLIS, MINN.—An independent telephone associa- 
tion is to be effected in Minnesota, a preliminary step to that 
end having been taken at a late meeting held in Minneapolis. C. 


WILLOWS, CAL.—The Glenn County Telephone Company 
of Willows has begun construction work on its lines which are 
planned to connect about 1,000 telephones in all the important 
places in the county. A. 


RED BLUFF, CAL.—A Federal telephone line from the Forest 
Reserve Station at Battle Creek Meadows to Red Bluff will be 
completed by June 1, according to L. A. H. Kling, supervisor of 
the Mt. Lassen Forest Reserve. A. 


TOLEDO, IOWA—The Commercial Telephone Company is 
planning for ‘extensive improvements during the coming year, in- 
cluding a permanent underground cable system and a continua- 
tion of its aerial cable system. C. 


SAN FRANCISCO—The Postal Telegraph Cable Company, De- 
cember 23, put into operation 900 miles of new telegraph lines 
in the Nevada gold mining district and the eastern section of 
California. The lines have been under construction about three 
months. A. 


January 2, 1909 


MERRYVILLE, LA.—The citizens of Merryville have organ- 
ized the Merryville Telephone Company, with a capital stock of 
$10,000. Dr. J. A. Knight is president, B. H. Carroll vice-president, 
and R. E. Welborn secretary and treasurer 


BILLINGS, MONT.—The County Board of Billings County, 
North Dakota, has granted franchises to the Dakota & Montana 
Telephone Company and to the Northern Telephone Company to 
maintain and operate telephone systems in the county. C. 


KELLERTON, IOWA—At the annual election of the Keller- 
ton Mutual Central Telephone Company the following officers 
were elected: G. W. Allen, president; F. J. Beggs, vice-president; 
J. A. Woollums, treasurer, and E. C. Nichols, secretary. C. 


BURLINGTON, IOWA—The German-American Telephone 
Company, of Burlington, has bought the Northwestern Telephone 
Company for $15,000. This gives the German-American company 
a total of 1,400 subscribers, with exchanges at Donnellson and 
Montrose. C. 

PORTLAND, ME.—A1) the property and rights of the North- 
eastern Telephone Company, which has promoted various inde- 
pendent telephone lines in Maine, have been solid to the New 
England Telephone and Telegraph Company for $275,000 at a 
foreclosure sale. 

MINNEAPOLIS, MINN.—The Minneapolis City Council has 
deferred all action on the ordinance for a reduction of rates of 
the Northwestern Telephone Exchange Company, pénding the 
outcome of the case in court in St. Paul, where the Council pro- 
posed a rate reduction. C. 


SIOUX CITY, IOWA—Harry Westcott, who last September 
bid in the property and franchise of the Citizens’ Telephone Com- 
pany, of Sioux Falls, S. D., for $94,700, has assigned the property 
and franchise to the New State Telephone Company, of Iowa, 
which has taken charge and will conduct it in connection with its 
own lines in Iowa. C. 


DAVENPORT, IOWA—A contract for the installation of elec- 
tric automatic block and other signaling apparatus has been let 
by the Rock Island and Frisco lines to the Union Switch and 
Signal Company. The contract calls for material and work 
amounting to $2,000,000. The automatic block is now in operation 
on the Illinois division between Chicago and Davenport, and is 
being installed between Davenport and Iowa City and Davenport 
and Muscatine. 

e 


LEGAL NOTES. 


Conducted by J. L. Rosenberger, LL.B. 


VALIDITY OF CONTRACT BETWEEN TWO COMPANIES 
TO CONNECT LINES—Of two telephone companies one had 
Western connections, and the other, eastern. Desiring to extend 
their services eastward and westward, respectively, they made 
a contract by which one was to build eastward and the other 
westward, to a central point, where connection should be made 
between the wires of the two companies. The agreement was 
further that, on the making of the connection, the lines of both 
companies should be so operated that service should be given 
from all points located on the lines of one to all points on the 
lines of the other company, the proportion of the tolls to be 
received by each company either being fixed by the contract 
or left for subsequent adjustment. The life of the contract was 
to be for five years, and thereafter until one year’s written 
notice should be given by either party to the other of its in- 
tention to terminate the contract. In an action brought by 
one of the companies to procure a judgment for the specific 
performance of the contract and for damages for an alleged 
breach thereof, the Supreme Court of New York, special term, 
holds, Wayne-Monroe Telephone Company vs. Ontario Telephone 
Company, 112 New York Supplement, 424, that the contract 
Was not void as unlawfully restraining trade or tending to create 
a monopoly. Instead of creating a monopoly, a new long-distance 
telephone system was instituted by the connection of these two 
separated local systems, thereby affording the public the benefit 
to be derived from competition in long-distance business. The 
agreement dfd restrain each party from becoming a business 
rival of the other during the life of the contract: but that 
restraint was only incidental and contributory to the attainment 
of the main Object of the agreement, namely, an extension of 
the business of each party through the connection of their two 
systems. The court is not unmindful that the courts must look 
with keen scrutiny into contracts between corporations holding 
franchises from the public, exercising the power of eminent 
domain, and rendering service upon which the public necessity 
depends, which tend in any degree to deprive the public of 
the benefits of competition; but contracts between public service 
Corporations, which involve incidentally a partial restraint in 
Competition, are not obnoxious to public policy, if the main ob- 
ject of the agreement is lawful and beneficial to the public. 
and the restraint upon competition imposed is only a minor 
incident and fairly necessary for the accomplishment of the 
Principal object to be attained. 
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INDUSTRIAL ITEMS. 


THE HOLOPHANE COMPANY, New York, N. Y., has pre- 
pared in the Spanish language a complete catalogue of its globes 
and reflectors. 


THE RIDGWAY DYNAMO AND ENGINE COMPANY, Ridg- 
way, Pa. in bulletin No. 20 discusses the new line of Ridgway 
side-crank engines, setting forth in detail the advantages of this 
popular form of prime mover. 


THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., 
out on time with the January issue of Juice, the monthly house 
Organ, devotes most of the pages of the present issue to an ex- 
position of new tungsten fixtures and specialties. 


THE WESTERN ELECTRIC COMPANY, Chicago, has issued 
a bulletin, No. 5370, on the subject of steam turbines, built 
along the well-known principles introduced by Professor Rateau, 
which the company has arranged to manufacture with certain 
modifications of the type used in European practice. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
has prepared Bulletin No. 1109, under date of October 15, 1908. 
on the subject of its line of engine-driven, revolving-field, multi- 
phase alternators. The bulletin is illustrated with a number of 
half-tone reproductions of illustrations of installations. 


THE STANDARD CEDAR AND LUMBER COMPANY, of 
Minneapolis, states, according to President Louis C. Oleson, that 
during the year ended November 1 the company shipped over 
42,000 white cedar poles. The company also did a very satis- 
factory business in ties and piling and considers the outlook for 
the coming year very promising. 


WICKES BROTHERS, Saginaw, Mich., machinery manu- 
facturers and dealers, have ssued their monthly stock Hst of 
boilers, engines, dynamos, motors and machinery, under date of 
December 15. The list includes a large variety of new and 
second-hand apparatus in the sales warehouses at Saginaw, Pitts- 
burg, New York and Jersey City. 


F. B. BADT & CO., of the Monadnock Block, Chicago, have 
sent the compliments of the season to their many friends in an 
interesting leaflet containing a poem entitled, “The Vase.” by 
James J. Roche. Professor Badt announces that he is doing a 
larger business than ever as the western agent for Weston 
instruments, Ward Leonard rheostats, Polar flaming-are lamps and 
Excello {imported carbons for all makes of flaming-arc lamps. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
Chicago, is sending special catalogues and circulars to the trade 
describing the electrical heating apparatus manufactured by the 
American Electrical Heater Company, which it handles. A special 
feature is the electric laundry iron which, put up in a special 
decorated box, makes an exceptionally fine holiday gift. A new 
style luminous radiator, to which attention is called, is attractive 
and has many improvements. 


THE BRISTOL COMPANY, Waterbury, Conn., has issued a 
new folder covering its line of indicating and recording ther- 
mometers and pyrometers, which are made for a variety of uses 
and temperature ranges. The specifications of each combination 
unit are made to suit the particular application for which that 
pyrometer outfit is to be used. Special outfits have been de- 
veloped for many different applications, and recommendations and 
quotations will be submitted in reply to inquiries addressed to the 
manufacturer. 

THE MECHANICAL APPLIANCE COMPANY, Milwaukee, 
Wis., has Issued a new catalogue, its rating and dimension sheet 
No. 5, relating to open-type, single-phase, sixty-cycle, series, repul- 
sion and induction motors for 110, 220 and 440 volts. The com- 
pany has made a special feature of individual electric drive for 
all classes of machinery, and the line of motors manufactured 
by the Mechanical Appliance Company can be furnished ip an 
equipment to drive any apparatus up to fifteen horsepower, and 
at any voltage of direct and single-phase or polyphase alternat- 
ing current. 

THE STANDARD ROLLER BEARING COMPANY, Philadel- 
phia, Pa.. has recently produced the largest anti-friction thrust 
bearing ever made. This great bearing, which is over four feet 
in diameter, weighs nearly four tons and carries a load of 1.590.000 
pounds, or 750 tons, at 100 revolutions per minute. Some con- 
ception of the unusual capacity of this bearing may be better un- 
derstood by a comparison and its ability to support a weight 
equivalent to that of an ordinary office building of seven stories, 
weighing 750 tons, or a three-masted coasting schooner of the 
same burden. 


THE NATIONAL X-RAY REFLECTOR COMPANY, 247 E. 
Jackson Boulevard, Chicago, DI, in a twelve-page pamphlet just 
issued, describes the comfort and ease to the eye secured by its 
well-known and interesting “I-Comfort” system of indirect illumi- 
nation. The fixtures used, which are illustrated and listed in de- 
tail in the folder, combine with a high-efficiency, illuminant, 
such as the tungsten jlamp,| an, effective reflector adapted for 
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producing a distributed illumination of a white ceiling surface 
which in turn diffuses throughout the room a comfortable uniform 
lighting, with no light-source in sight. 


THE CENTRAL ELECTRIC COMPANY, Chicago, is dis- 
tributing circulars illustrative of fuse-adapters, by the use of 
which the new-code fuses can be used in old-code fuse boxes, 
simplifying the carrying of stock. Accompanying the circular is 
a flyer descriptive of Edison-type “pony” and standard sign re- 
ceptacies. New folders on snap and pendent switches should 
prove of interest to users of this class of material. Another 
publication of the same company describes combination steel 
reels and carts, which are particularly suited for the use of tele- 
phone, telegraph, electric-light and street-railway companies. 


THE MACHEN & MAYER ELECTRICAL MANUFACTURING 
COMPANY, of Philadelphia, Pa., has published its 1909 catalogue 
of M. & M. electrical specialties. Among the products described 
in detail are flush push-button switches, flush wall receptacles 
of the screw and straight plug types, push-button pendent 
switches, steel wall cases, conduit and junction boxes, cut-outs, 
cable lugs and panel boards. The particular feature of all wall 
switches and boxes is their very shallow constructian and the 
readiness with which they are assembled in gangs. A special 
circular is devoted to panel boards of the multiple push-button 
switch type. 


THE CHAPMAN VALVE MANUFACTURING COMPANY, 
Indian Orchard, Mass., is mailing a bulletin illustrating elec- 
trically-operated valves which it has furnished recently. Atten- 
tion is called especially to the Brooklyn high-pressure fire station, 
‘which is equipped exclusively with Chapman electrically-operated 
valves and apparatus, as illustrated in this pamphlet. This sta- 
tion can produce an almost unlimited supply of water at a 
minute’s notice, and is one of the type that will do away with 
fire engines in the large cities. The booklet is the first of a 
series, and the company will be pleased to mail copies to any 
interested party making application. 


THE HART MANUFACTURING COMPANY, Hartford, Conn., 
has prepared an advance catalogue of its “Diamond H” switches 
and receptacles. The variety of electrical fittings comprising this 
well-known line are described and illustrated completely and with 
some detail on the pages of the folder which shows standard sur- 
face, flush, push-button, rotary, Momentary-contact and automatic 
door switches. The “Diamond H” flush receptacle is arranged 
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with automatic lids which close the orifices entered by the con- 
tact plugs when these plugs are removed from their sockets, 
The receptacle is thus automatically closed against the entrance 
of dust, without necessitating the prying open of lids or shutters 
when the receptacle is to be used. 


THE ONWARD MANUFACTURING COMPANY, Menasha, 
Wis., maker of the Onward sliding furniture shoe and the O. C. 
Little pulley coating and commutator compound, has discovered 
a new method for grinding glass, employing a cement stone which 
it has found does not “fill” and scratch the glass. The new 
grindstone is made from a mixture of one-half best Portland ce- 
ment and one-half silica sand. It must be mixed thoroughly and 
tamped even. The advantage of this stone is that, when properly 
made, there will be no hard and soft spots, and it will grind glass 
without scratching. The cost is about ten per cent of the com- 
mon grindstone. These stones have already been used success- 
fully for one year by the Onward company. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued an attractive bulletin, No. 4638, on the subject of 
motor-generator sets. Various forms of direct and alternating- 
current converting, voltage-changing and frequency-changing ap- 
paratus, varying in capacity from 0.2 kilowatt to 1,500 kilowatts, 
are briefly described and illustrated. In pamphlet No. 3715 there 
are described mercury-arec rectifiers for telephone-battery charging. 
This outfit possesses the advantages of reliability, freedom from 
line disturbances, high efficiency, low first cost, low cost of main- 
tenance, simplicity of operation, noiseless operation and economy 
of floor space. The pamphlet contains a detailed description of 
the outfit, with connection diagrams and dimensions. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has published a new bulletin (No. 82) on poly- 
phase motors. These are made in the squirrel-cage type in sizes 
from one-fourth to twenty-five horsepower and in the slip-ring 
rotor type in sizes from fifteen to three hundred and fifty horse- 
power. Stock motors are built for standard frequencies (twenty- 
five or sixty cycles) and standard voltages (110, 220 and 440). 
For squirrel-cage motors above five horsepower the Wagner 
Type B auto starter has been developed to be as nearly fool-proof 
as any such device can be made. For the slip-ring type resist- 
ance starting boxes are specially built. A number of applications 
of Wagner polyphase motors are also illustrated in the bulletin. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) December 22, 1908. 


907,139. JUNCTION OR OUTLET BOX. John Fountain, Jr., Eliza- 
beth, N. J. Filed October 31, 1907. Comprises a cast-metal 
frame provided with wrought-metal sides, each having a series 
of openings filled with cast-metal disks. 


907,140. ELECTRIC STERILIZER FOR FOOD PRODUCTS. 
Mathew R. Frei, Denver, Colo. Filed May 27, 1908. A tube 
bas its lower end provided with opposed openings, through 
which liquid poured into the upper end may flow, and elec- 
trodes have their terminals oppositely extending into the 
openings. 


907,149. PREPAYMENT ELECTRICITY METER. George Hook- 
ham and Sydney H. Holden, Birmingham, England. Filed July 
18, 1908. A meter employing coin-freed checks has means 
operated by the checks for controlling the supply, the means 
including a check-carrying portion and contacts in the supply 
circuit. 

907,155. MANUFACTURE OF SPAR INSULATORS. Fred M. 
Locke, Victor, N. Y. Filed November 24, 1905. Subjects com- 
mon feldspar to a temperature of ‘“-8-pyrometric cone” to 
reduce it to a homogeneous pliable condition and then molds 
it into the desired form. 

907,161. VACUUM-TUBE ELECTRIC APPARATUS. Daniel M. 

` Moore, Newark, N. J., assignor to Moore Electrical Company, 
New York, N. Y. Filed February 7, 1906. In combination 
with a Moore vacuum tube is a shell-type transformer, sup- 
plying energy thereto and a valve and core working in an 
opening in the magnetic circuit of the transformer. 


907,165. SIGNAL SYSTEM WITH CONTINUOUS RAIL CON- 
NECTIONS. Daniel J. McCarthy, Wilkinsburg, Pa., assignor 
to Union Switch and Signal Company, Swissvale, Pa. Filed 
April 25, 1907. Has signals, each connected to one relay only, 
and two transformers, each of which supplies current through 
the rails to the relay, either transformer alone supplying in- 
sufficient current to operate it. 


907,176. ELECTRIC MOTOR. George W. Richardson, Wissa- 
hickon, Pa. Filed January 22, 1907. Has two parallel ad- 
jacent armatures geared to an intermediate power shaft. 


907,194. WALL-SOCKET BASE. Samuel E. Steele, Pittsburg, 
Pa. Filed August 1, 1907. There are terminals and exten- 
sions on them having bifurcated ends adapted to engage the 
terminal screws of the lamp-bearing member. 


907,224. TELEPHONE SYSTEM. William W. Dean, Chicago, 
Ill., assignor to Kellogg Switchboard and Supply Company, 
Chicago, Ill. Filed August 23, 1901. A direct-ground branch 
of the line is adapted to be connected with one side of the 
talking circuit of the line and is controlled by the line relay. 


907,235. RECORDING DEVICE. Albert B. Herrick, Ridgewood, 

e N.J. Filed May 31, 1905. In combination with a secondary 
circuit having a number of air gaps is a movable record sheet 
passing across one gap, a needle moving through another 
gap and a capacity to balance the air gaps and render the 
circuit resonant. 


907,246. TROLLEY-HARP WASHER. Hugh W. Kimes, Dayton, 
Ohio, assignor of two-thirds to J. H. Vaile, Dayton, Ohio. 
Filed April 20, 1908. A washer is provided with a projection 
extended outwardly and downwardly and forming a hook for 
engaging a notch in the contact plate. 


907,251. ELECTRICAL WIRING KNOB. Harry W. Lawrence, 
Denver, Colo. Filed June 10, 1908. Has a projection on one 
Side of the base and cap with a wire receiving recess in each. 


907,269. SIGNALING ON TRAINS. James F. McElroy, Albany, 
N. Y., assignor to Consolidated Car Heating Company, Al- 
bany, N. Y. Filed April 30, 1908. A guards’ signal system for 
multiple-unit trains comprises branch connections on each 
car, signals in them that are open-circuited by double-throw 
switches, and guards’ switches in series adapted to close the 
circuit collectively. 


907,296. ELECTRICAL CONDENSER. William C. Shinn, Lincoln, 
Neb. Filed August 14, 1908. Av,mnon-conducting cylindrical 
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casing is provided with inner and outer armatures midway 
of its terminals and a standard disposed within the casing 
and having resillent wings communicating with it and the 
inner armature. 

907,320. DEVICE FOR TRANSMITTING SOUND-WAVES. Ar- 
thur Dare, Philadelphia, Pa. Filed February 24, 1908. A 
telephone transmitter consists of two connected conical cham- 
bers, a series of non-resonant tubes arranged between them 
and a pipe leading from one chamber to an enclosure con- 
taining the diaphragm and its mechanism. 


907,334. STOP MOTION FOR PILE-CUTTING MACHINES. 
Christopher G. Gildard, Swansea, Mass., assignor to Cromp- 
ton Company, Providence, R. I. Filed June 8, 1903. There 
are provided means for closing a circuit to stop the machine 
when the guide is diverted from its normal position. 


907,339. LIGHT SIGNAL FOR ELEVATORS. James M. Graham, 
New York, N. Y., assignor to Elevator Supply and Repair 
Company. Filed July 22, 1907. Signal lights representing 
ascending and descending elevators are controlled by push- 
buttons and by the cars, so that the operation of a push- 
button enables the nearest car moving in the desired direction 
to take the signal. 

907,344. ELECTRIC SWITCH. Monroe Guett, Hartford, Conn., 
assignor to the Hart & Hegeman Manufacturing Company, 
Hartford, Conn., Nov. 1, 1904. A snap switch has an oscillat- 
ing spindle with poles rotarily mounted thereon. 

907,372. STORAGE-BATTERY CELL. Patrick Kennedy, New York, 
N. Y., assignor to Consolidated Railway Electric Lighting and 
Equipment Company, New York, N. Y. Filed October 3, 1906. 
The battery jar has a loose cover made in two parts resting 
on and overlapping the upper edges of the jar, each part hav- 
ing depending ribs and notches. 
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907,140.—ELECTRIC STERILIZER. 


907,380. MEANS FOR REGULATING ELECTRIC CIRCUITS. 
Henry Leitner, Woking, England. Filed March 12, 1907. In 
combination with a lamp circuit, a storage battery and charg- 
ing dynamo is a series of resistances adapted to be cut into 
and out of the lamp circuit by a motor. 

907,383. RECORD DISC FOR TELEGRAPHONES. John A. Lieb, 
New York, N. Y., assignor to American Telegraphone Com- 
pany. Filed March 25, 1907. Consists of wire of magnetic 
material wound in spiral form with the adjacent convolutions 
interlocking with each other. 


907,399. ELECTRIC HORN. David P. Perry, Chicago, Ill. Filed 
January 27, 1906. Comprises a resonator, a pair of diaphragms 
and an electromagnetic tapper for rapidly beating one of the 
diaphragms. 


907,406. INSULATOR FOR HIGH-TENSION LINES. Norman 
Rowe, Guanajuato, Mexico. Filed January 29, 1906. A sus- 
pension insulator comprises a flanged hollow shell built up 
of a number of sections, caps on the ends of the shell, a 
binding rod of non-conducting material connecting the caps 
inside the shell, and hooks on the caps. 


907,419. CONSTANT-LEVEL DEVICE FOR STORAGE BAT- 
TERIES. Edward W. Smith, Philadelphia, Pa. Filed October 
4, 1904. A battery electrolyte-level device consists of a tube 
with an outlet near one end and a gooseneck arranged to 
discharge into the otber end, inlet connections and a valve 
through the goose-neck, and a sleeve slidable on the tube 
Provided with a float. 


907,425 and 907,426. ELECTROPLATING APPARATUS. Abra- 
ham Van Winkle and John T. Daniels, Newark, N. J., as- 
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signors to the Hanson & Van Winkle Company. Filed June 
29, 1907. A vat contains a revolving support from which 
the work to be plated is suspended. 

907,470. TELEPHONY. .Hiram D. Currier, Chicago, Il. Filed 
July 20, 1908. A transmitting and a number of receiving sta- 
tions have receivers bridged across the telephone line, the 
effective resistance of the bridge conductors being adjustable. 


907,481. ARRANGEMENT OF CONTACTS FOR SWITCHES. 
Otto Engel, Berlin, Germany. Filed March 31, 1908. Combined 
with a cylindrical stack of conducting rings and insulating 
layers alternately arranged is a shaft having contact knives 
corresponding in number with the rings. 

907,484. BUNG SPLITTER. Joseph W. Fairbanks, Burlington, 
Iowa. Filed April 16, 1908. The body portion has a central 
recess opening at both sides and containing an electric 1amp 
housed within it. 


907,339.—ELECTRIC LIGHT SIGNAL FOR ELEVATORS. 


907,487. STORAGE-BATTERY ATTACHMENT. Richard J. Fiei- 
scher, Milwaukee, Wis. Filed July 5, 1907. A weighted hy- 
drometer has a_stem projected through an opening in the 
battery cover and protected by a transparent gauge-shell 
fitted in the cover opening. 

907,488. APPARATUS FOR OPERATING MECHANISM FROM 
A DISTANCE. Gustave Gabet, Rochefort-Sur-Mer, France. 
Filed September 29, 1905. Consists of pallet wheel driven 
by clockwork and advancing by one pallet at each impulse 
of the electric waves. 

907,522. CAR-BARN TROLLEY ATTACHMENT. James W. Perry, 
New York, N. Y., assignor to H. W. Johns-Manville Company. 
Filed June 6, 1908. There are provided means by which the 
motorman may lift the trolley arm into temporary contact 
with the trolley wire. 


907,406.—_HIGH-TENSION INSULATOR. 


907,526. BURGLAR ALARM. Samuel M. Reist, Minersville, Cal. 
Filed May 2, 1907. An electric alarm circuit is closed when 
an arm rocks against the push-button. 


907,542 and 907,543. GROUND-JOINT CONNECTION FOR ELEC- 
TRIC CONDUCTORS. John C. Vogel, Philadelphia, Pa., as- 
signor to the Fairmount Electric and Manufacturing Company. 
Filed February 29 and July 3, 1908. Consists of a flexible 
band adapted to encircle a conductor and a clamping device 
with a screw adapted to tighten the band. 


907,561. TROLLEY WHEEL. Charles F. Black, Toledo, Ohio, 
assignor to the Toledo Bearing Company, Toledo, Ohio. Filed 
December 18, 1907. The wheel has a hub with a circum- 
ferentially channeled bore, the channel having an aperture 
with a closure for the reception’of lubricant! 
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907,567. ALTERNATING-CURRENT WATTMETER. Charles A. 
Brown, Chicago, Ill. Filed December 3, 1903. Renewed April 
11, 1907. In combination with a movable element are means 
for producing thereon a torque proportional to the watts to be 
measured through a single ‘energizing circuit recone its 
current by induction.. 


907,568. ALTERNATING-CURRENT WATTMETER. Charles A. 
Brown, Chicago, Ill. Filed November 27, 1905. Renewed May 
25, 1908. On an iron frame are wound two primary coils and 
a secondary coil, one primary being the pressure coil and 
the other the current coil. 


907,570. ELECTRIC INSECT DESTROYER. Thomas C. Cheney 
and John S. Bosson, Chickasha, Okla. Filed July 8, 1908. 
Positive and negative circuit wires are arranged alternately 
adjacent to each other on a frame mounted in front of a 
window. 


907,578. ALTERNATING-CURRENT COMMUTATOR DYNAMO- 
ELECTRIC MACHINE. Wladimir Doinikoff, Karlsruhe, Ger- 
many. Filed March 6, 1908. Mechanism for preventing spark- 
ing comprises an auxiliary fron core upon which the wires 
connecting the armature winding and commutator are wound 
sr commutating poles adapted to influence the connecting 
wires. 


907,581. TELEPHONE SYSTEM. Alfred H. Dyson, Chicago, Ill., 
assignor to Milo G. Kellogg, Chicago, Ill. Filed November 14, 
1904. Covers details of a signaling system for a telephone 
exchange. 


907,582. TELEPHONE SYSTEM. Alfred H. Dyson and Francis 
W. Dunbar, Chicago, Ill. Filed June 21, 1905. At the ex- 
change is an electromagnet provided with a core and four 
energizing windings therefor, two in circuit with the calling 
line and two in circuit with the called line. 


907,578. —ALTERNATING-CURRENT COMMUTATING- 
` POLE MOTOR. 


907,598. METHOD OF PRODUCING COLORED LIGHT-RAYS. 
Peter C. Hewitt, New York, N. Y., assignor to Cooper-Hewitt 
Electric Company. Filed April 3, 1901. A mercury-vapor lamp 
has a fluorescing substance adjacent to it, so as to change the 
color of its light-rays. 


907,600. TRANSMITTER. Richard M. Hopkins, Yonkers, N. Y., 
assignor to Américan District Telegraph Company, New York, 
N. Y. Filed May 11, 1908. Comprises a notched disc, a con- 
tact device operated by passage over the notches and a num- 
ber of adjustable pieces adapted to enter and close one or 
more notches. 


907,604. KEYBOARD TELEGRAPH SYSTEM. Charles K. Jones, 
Rosedale, Kan. Filed April 28, 1908. A transmitter armature 
is in and adapted to alternately close and open a telegraph 
circuit under the control of a number of magnets governed 
by the keys. 


907,613. LAMP. Henry La Vine, Rochester, N. Y. Filed April 
3, 1908. An incandescent lamp is set into a stein-shaped cup 
having bars on one side and a reflector on the other. 


907,614. COMBINATION AND MANAGEMENT OF ELECTRIC 
CIRCUITS AND THEIR APPLICATION TO RAILWAY SIG- 
NALING SYSTEMS. Joseph Lemire, Drummondville, Quebec, 
Canada. Filed October 3, 1907. A continuously step-by-step 
operated motor moves the signal which is returned to normal 
position by gravity. 


907,628. SPARK-TIMER FOR GAS ENGINES. Homer N. Mot- 
singer, Pendleton, Ind., assignor to Motsinger Device Manu- 
facturing Company, Pendleton, Ind. Filed September 23, 1907. 
The casing carries a number of terminals and a head jour- 
naled therein, a contact arm being pivotally mounted on the 
head and adapted to co-operate with the casing terminals. 


907,635. CRAB OR WINDLASS. Ralph E. Noble and Louis E. 
Mitchell, Chicago, Ill, assignors to Morgan-Gardner Electric 
Company, Chicago, Ill. Filed April 17, 1907. This machine is 
motor operated. 


907,637. PROCESS FOR SEPARATING CREAM FROM MILK. 
Robert W. Padden, Kansas City, Mo., assignor to Isadore 
Ebert, Effingham, Kan. Filed August 12, 1905. Consists in 
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causing milk to flow from one electrode to another between 
which there is simultaneously passing an alternating current. 

907,658 to 907,662, inclusive. TELEPHONE SYSTEM. Harry G. 
Webster, Chicago, Ill., assignor to Milo G. Kellogg, Chicago, 
Ill. Filed January 13 to July 5, 1906. These five patents 
cover details of the exchange signals, relays and heat coils 
of a telephone-exchange system. . 

907,668. BLOCK-SIGNALING APPARATUS. Stephen A. Wood, 
Providence, R. I., assignor to Record Electric Railway Signal 
Company, Providence, R. I., and to United Electric Signal 
Company, Providence, R. I. Original application filed Febru- 
ary 14, 1906. Divided and this application filed June 27, 1907. 
There are means for automatically closing a lamp circuit 
when the first car enters a block and means for automatically 
opening and closing this circuit when a subsequent car en- 
ters the block. 

907,681. COKE-DRAWING APPARATUS. Charles M. Clarke, 
Pittsburg, Pa. Original application filed April 20, 1904. Di- 
vided and this application filed October 16, 1907. The ma- 
chine is driven by an electric motor. 

941,686. AIR-BRAKE APPARATUS. Charles E. Duffie, Omaha, 
Neb. Original application filed April 27, 1907. Divided and 
this application filed July 25, 1907. Electrical means are 
provided for holding inoperative the valves of an air-brake 
system. f 


PATENTS THAT HAVE EXPIRED. 
Following is a list of electrical patents (issued by the United 
States Patent Office) that expired December 29, 1908: 
465,832. SYSTEM OF SYNCHRONISM FOR TELEGRAPHY. G. 
A. Cassagnes, Paris, France. 
465,844. ELECTRIC RAILWAY. J. Emmer, Jr., Washington, D.C. 
465,853. ELECTRIC MACHINE. T. H. Hicks, Detroit, Mich. 


465,854. SYSTEM OF ELECTRIC DISTRIBUTION. T. H. Hicks, 
Detroit, Mich. 


465,855. ALTERNATING-CURRENT DYNAMO. T. H. Hicks, De- 
troit, Mich. 


465,886. ELECTRIC RAILWAY. 
N. Y. 


465,958. LIGHTNING ARRESTER. A. Wurts, Pittsburg, Pa. 


465,970. ARMATURE CONNECTION FOR MOTORS OR GEN- 
ERATORS. T. A. Edison, Llewellyn Park, N. J. 


465,973. ARMATURE FOR DYNAMOS OR MOTORS. T. A. Edi- 
son, Llewellyn Park, N. J. 


465,983. CUT-OUT. H. W. Fisher, Pittsburg, Pa. 


465,989. SIGNAL-TRANSMITTING APPARATUS AND SYSTEM. 
H. A. Chase, Boston, Mass. 


465,990. SIGNAL-TRANSMITTING MECHANISM. H. A. Chase, 
Boston, Mass. 


465,991. ELECTRIC SIGNALING APPARATUS. 
Newton, Mass. 


465,994. ALTERNATING-CURRENT DYNAMO. T. H. Hicks, De- 
troit, Mich. 


465,997. ELECTRICAL SWITCH. G. B. Martratt, Troy, N. Y. 


466,011. ELECTRIC PENDULUM CLOCK. H. Phillips, New 
York, N. Y. 


466,028. GOVERNING DEVICE FOR ELECTRIC MOTORS. Wm. 
Baxter, Jr., Baltimore, Md. 


466,037. ELECTRICALLY-OPERATED ELEVATOR. F. E. Herd: 
man, Indianapolis, Ind. 


466,052. ELECTRIC PLUG CIRCUIT-CLOSER. 
Boston, Mass. 


466,053. ELECTRIC SIGNALING APPARATUS. B. J. Noyes, Bos- 
ton, Mass. 


466,063. ELECTRIC ANNUNCIATOR. F. C. Colville, Oakland, 
Cal. 


466,087. TEMPERATURE-REGULATING DEVICE FOR ELEC- 
TRICAL CIRCUITS. E. Weston, Newark, N. J. 


466,138. SECONDARY BATTERY PLATE. H. G. Morris and 
P. G. Salom, Philadelphia, Pa. 


466,177. GALVANIC BATTERY. S. Miller, Buxton, England. 


466,196. ELECTRIC RAILWAY TROLLEY AND SUPPORT. W. 
A. Stevens, Kansas City, Mo. 


466,212. ELECTRIC CAR BRAKE. 
Louis, Mo. 


466,244. ELECTRIC SWITCH. W. J. Kelly, Boston, Mass. 


466,245. CONTROLLING APPARATUS FOR INCANDESCENT 
LIGHTS. Wm. J. Kelly, Boston, Mass. 


H. S. Pruyn, Hoosick Falls, 


F. W. Cole, 


J. L. Kimball, 


La Motte C. Atwood, St. 
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ISSUED WEEKLY 


PROGRESS IN RADIO-TELEGRAPHY. 


In the engineering supplement of the London Times for 
December 23, Mr. J. Erskine Murray presents a most interest- 
ing summary of present progress in radio-telegraphy. He valls 
particular attention to the substantial foundation for the mathe- 
matica] theory of transmission of electric waves along the earth’s 
surface, which has been laid by Dr. Zenneck. Many theorems 
of importance in practical telegraphy have been developed as 
a result. Thus the difference in ease of transmission over sea 
and land, respectively, has been accounted for, not only by dif- 
ference in resistance, but also from the difference in their dielec- 
tric constants. The rate of absorption of the wave, and the con- 
sequent inclination of the lines of force to the earth’s surface, 
can be approximately calculated when the wave-length and the 
materials of the soil and sub-soil are known. 

Dr. Zenneck’s theory indicates that in long-distance 
transmission the energy received has traveled through the upper 
region of the atmosphere. An interesting commentary on this 
theory is the still outstanding problem which has not been 
solved—that is, the fact observed by Fessenden that, though 
the absorption of a wave increases with its wave-length until 
it reaches about 2,500 metres, a further increase of wave-length 
causes a rapid decrease of the absorption, so that for a wave- 
length of 3,750 metres the absorption, even during the day, is 
very slight indeed. There appear to be two possible explana- 
tions: The first is that with very long waves the curve in 
which the energy travels may not stand so high as with shorter 
waves, and therefore may not enter the conductive upper layers 
of the atmosphere, thus avoiding absorption. The second is 
that the longer waves may actually resonate to some of the 
natural periods of the earth considered as a whole. If the sec- 
ond be true, there ought to be a rapid increase in the energy 
radiated by the transmitter as its wave-length is increased to 
the point of resonance. If the first be correct, no such rapid 
increase will be observed. 

~The work of Bellini and Tosi in developing a system of 
directive wireless telegraphy is commented upon as a most in- 
teresting application of theory to practice. It is known that the 
energy diagram of the radiation from a nearly closed aerial, 
forming an equilateral triangle, in a vertical plane, is approxi- 
mately a horizontal figure 8—that is, a maximum radiation 
backward and forward, and zero in both lateral directions. The 
radiation in the forward loop is, however, in opposite phase to 
that in the backward. Thus, by adding a vertical aerial whose 
radiation is in phase with the forward radiation of the closed 
aerial, the latter is strengthened, while the backward radiation 
is annulled. The diagram is thus reduced \to\one loop, with 
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the sending station at the end of its longest axis. In practice 
two nearly closed aerials in the form of equilateral triangles in 
vertical planes at right angles to one another are used, in addi- 
tion to the straight vertical aeria} Each has a helix at the 
centre of its base line, which serves as the secondary of a trans- 
former, of which the primary is a third helix, movable about a 
vertical axis at right angles to its length. The axes of the 
secondary helices are fixed in the planes of the aerials to which 
they are respectively connected, and are thus at right angles 
to one another. Thus the action of the primary induces cur- 
rents in them whose relative magnitudes vary with the direction 
in which the primary axis lies. The resultant radiation from 
the aerial system is thus the same as if one closed aerial used 
alone has been rotated into the line of the primary. No move- 
ment of the actual aerial conductors is necessary in order to 
alter the direction of radiation, and the great mechanical con- 
venience of this arrangement is obvious. It is also possible to 
determine the direction from which radiation is arriving from 
a transmitting station, and the system should be of im- 
+ mense utility to stations where it is important that there shculd 


be no rearward radiation, as, for instance, in military operations. 


COTTON MANUFACTURERS AND THE PRESERVA- 
TION OF WATERPOWERS. 


The National Association of Cotton Manufacturers, founded 
in 1854, is one of the most progressive organizations of this 
country. Its function is mainly to increase technical knowl- 
edge and make available all possible information concerning 
the technical production of cotton manufactures, and to afford 
the members an opportunity for closer friendships and better 
understandings among those concerned with producing textiles. 

Cotton manufacturers, situated as they are in localities 
which abound either in developed or potent waterpowers, are 
keenly interested in the subject of waterpower preservation, and 
the association is hard at work to influence opinion as to the 
ultimate necessity for strong action on the part of the United 
States Senate with regard to the proper conservation of water- 
powers. Measures for the establishment of forest reservations 
at the headwaters of the streams among the White Mountains 
and upon the Appalachians have passed the United States Sen- 
ate three times unanimously, with the exception of two dissent- 
The second of these bills received 
the unanimous approval of the House Committee on Agricul- 
ture at the time, but action on its report was not permitted on 
the floor of the House. 


ing votes on one occasion. 


This committee was afterwards re- 
organized, but the bill failed to receive the approval of a majority 
of the House Committee on Agriculture, after hearings last 
winter. This committee gave a hearing to parties interested, 
which occupied the whole of Wednesday, December S. While 
it is not known what the decision of a majority of the com- 
mittee will be, yet it 1s considered that all persons interested 
in this subject should be informed of the present status of the 
matter, and where their interest is involved, it should be their 
privilege and purpose to indicate to their congressman the 
necessity of proper consideration of these important measures. 
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STORAGE IN HYDROELECTRIC SYSTEMS. 


The earnings of a hydroelectric system depend not so much 
on the maximum power that can be furnished as on the number 
of hours per year that same particular power can be used. 

If a hydroelectric plant is designed to operate with more 
than the minimum flow of its river, as is true in most instances, 
the number of hours per year that any excess above the minimum 
power can be delivered depends in part on the storage area above 
the fall. 

Many American rivers show wide variations between their 
maximum and minimum rates of discharge, and corresponding 
variations in the number of hours per year during which any 
particular rate of discharge is available. Thus the Connecticut 
River, at Holyoke, Mass., has a maximum discharge as high as 
115,000 cubic feet per second and a minimum as low as 1,600 
cubic feet per second, giving a ratio between maximum and 
minimum of about seventy-two to one. On the South Atlantic 
slope, the Yadkin River, at Salisbury, N. C., has a recorded 
maximum discharge of 130,000 cubic feet per second, and & 
minimum of only 900 cubic feet, giving a ratio for maximum 
to minimum of about 144 to 1. 

With natural conditions like the above, the earning capac- 
ity of a hydroelectric plant depends in large measure on the 
storage area along the river that is created by its dam, as every 
cubic foot of available storage space represents just so much 
water that may be retained when the river discharge is too 
great, for use when the discharge would be otherwise too smal! 
to meet the demand for power. 

On the other hand, at any particular power site, every 
increase of the storage area along the river means an increase 
in the height and cost of the dam, and in the area of land 
flooded, with a corresponding increase of costs, so that the 
value of a greater storage area has to be compared with the 
expense of creating it. 

The cost of developing storage area behind a dam varies 
of course with the profile of the river, the character of its valley, 
and other factors, so that quite different results are practicable 
in various parts of the country. 

In the South Atlantic states, the natural conditions are 
not, as a rule, very favorable to the development of large storage 
areas on the lower reaches of the main rivers, and the follow- 
ing data of several large hydroelectric plants serve as illustra- 
tions of the work in that section on these lines. 

As the storage area obtainable in each instance, represented 
by the length of the reservoir along the river, depends on the 
head of water created by the dam, the length of the reservoir 
in each case is compared with the corresponding head. 

One plant now under construction for a capacity of 24,900 
electric horsepower is designed to have a storage reservoir along 
five-and-one-half miles of the river above the dam, and the 
head of water is seventy-six feet, so that each mile in length of 
the reservoir corresponds to about fourteen feet of head at the 
dam, on an average. 

At another hydroelectric plant, where the intended capacity 
is also 24,000 horsepower, the dam that develops a head of 
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forty-eight feet sets back the water above to a distance of eight 
miles, thus giving one mile of storage along the river for each 
six feet of head created. 

In a third case, a dam that develops a head of about thirty- 
seven fect holds a reservoir one-and-a-half miles long benind 
it, and here about twenty-four feet of head are required to 
maintain one mile of reservoir surface along the river. 

Of course, where a dam creates most or all of the head 
for a hydroelectric plant, only a fraction of the water stored 
behind the dam is available for power production, because the 
head is reduced as the stored water is drawn off. The result 
is that it is usually practicable in such cases to reduce the 
depth of the stored water by only a moderate percentage of the 
working head, so that the available storage for power production 
is limited to a layer of water one or more feet deep over the 
reservoir surface. 

N 
30,000-VOLT GENERATORS. , 


A tendency to eliminate step-up transformers in long-dis- 
tance power transmission has been manifest in late years since 
it has been found possible to insulate satisfactorily a generator 
for a potential suitable for direct transmission over a moderately 
long line. The maximum voltage yet attained in a commercial 
generator is 30,000 volts, which is the potential of the units 
installed in the hydroelectric plant at Manojlovac Falls, Dal- 
matia, as described in an article by Frank Koester in this issue. 
These generators are rated at 5,£00 kilovolt-amperes at a power- 
factor of 0.8 and were designed and built by Ganz & Company 
of Budapest. They are likely to hold the record for high-voltage 
generation for a long time. 

It is not exceptionally difficult to design a generator for 
30,000 volts and possibly higher, but its use is attended with 
several undesirable features. The insulation of the conductors 
must be increased effectively, which means enlarged slots and 
diminished room for iron. On both the armature and rotating 
field the iron has to be worked at a higher saturation, increasing 
the iron losses materially. The factor of safety of the insulation 
is reduced and the machine is exposed to excess potentials, due 
to lightning or other line surges. 
ment for lightning protection. All these factors, together with 
others, increase the cost of the machine, decrease its efficiency 
and make it a more vulnerable part of the system. 

On the other hand, with transformers, it is quite easy to 
insulate the coils to any possible line voltage, the generator op- 
erates at a higher factor of safety and gives better regulation, 
and the combined unit, generator and transformer, may give 
48 good efficiency as the single machine and need not cost very 
much more. These features have caused American engineers 
to take the more conservative course of limiting generator volt- 
ages to, say, 15,000, and to prefer a comparatively inexpensive 
extra transformer to replace a burned-out unit instead of a re- 
oe generator, However, it requires a careful balancing of the 
engineering and commercial advantages of each plan in each par- 
ticular project to determine whether to use step-up transformers 
or to generate without them. Generator voltages have been 


This requires a better equip- 
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steadily increased and it is not possible to predict what the limit 
in the future will be. 
5 
EXPORTS FOR NOVEMBER. 

Exports of domestic merchandise, as indicated in advance 
sheets from the Monthly Summary of Commerce and Finance, 
issued by the Department of Commerce and Labor, Bureau of 
Statistics, for November, show a total value for the eleven 
months ending November, 1908, of $1,542,351,775. This com- 
pares with a total for the same period last vear of $1,690,313,334. 
Exports for the month of November last amounted to $159,- 
965,581, as compared with a value for the same period last 
year of $202,459,395. In 1906 the exports for the eleven months 
ending with November were $1,584,618,061. 

As far as the exports of domestic merchandise are con- 
cerned, then, the proportion is very good, and considerably bet- 
ter than the average of trade returns throughout the country 
would appear to indicate. Of this proportion, the exports of 
electrical apparatus, as closely as they can be Segregated in the 
commerce reports, have a value, for the eleven months ending 
November, 1908, of $11,414,555. For the same period in 1907 
the figure was $16,107,263, and in 1906, $15,191,909. 

The exports of electrical apparatus in November, 1908, 
Were valued at $759,503; for the same period last year, $1,242,- 
800. The decrease in total value of exports of domestic mer- 
chandise for the first eleven months of 1908, compared with 
the same period in 1907, amounted to eight per cent; the de- 
crease in value of electrical exports for the same periods was 
twenty-nine per cent, while the decrease in value of electrical 


-exports for November in 1908 compared with a year ago was 


thirty-nine per cent. 
aa 
TRACTION AND TELPHONE BONDS. 

The recent flotation of bonds to a large amount by traction 
and telephone companies has concentrated the attention of large 
investors on the stability of these young properties. Telephone 
companies have so far passed the experimental stage of their 
development that they should have little fear as to the stability 
of their earnings in the future. Aside from the fact that equip- 
ment has become more generally standardized, and thus more 
permanent than even a half dozen years ago, there is much less 
disposition on the part of public authorities to encourage com- 
petition. The bonds of lighting and power companies, and 
of street-railway corporations, occupy much the same position. 
With the splendid example of the earning power of properly 
regulated traction facilities, such as Chicago is blessed with—a 
recent report indicating that during the first twenty months 
of the management of the properties in connection with the 
Board of Supervising Engineers, the city’s share of the profits 
amounted to over a million dollars—these securities are afford- 
ing more attractive opportunities for investment today than 
ever before. Questions of franchise and permanency of street 
occupation are being settled in a saner manner, and the demon- 
strated ability of the companies to get on better with the riding 
public, the better acquainted the public becomes with the facili- 
ties, indicates that an-eyen-more, prosperous era_is to come. 
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OZONE PURIFICATION PLANTS. 


BY S. H. HART. 


Ozone purification plants are widely 
known on the continent of Europe, their 
theory and operation is fairly well un- 
derstood, and a degree of mechanical 
efficiency has been attained there which 
makes them distinct competitors with 
other methods of purification of water for 
municipal supply. A recent report by 
New York city officials on the applicabil- 
ity of this method, while granting the 
superiority of ozone from a bactericidal 
and purification viewpoint, was somewhat 
adverse from the point of mechanical op- 
eration, and there have been practically 
no plants of this character in this coun- 
try until quite recently. A few of minor 
size have been installed with a degree of 
mechanical efficiency as the result of a 
number of improvements and inventions 
which are apt to render them of much 
more importance in this field in this coun- 
try than they have been in the past. 
Since the production of ozone is accom- 
plished today in this process by the use 
of electric current of high voltage, the 
methods used in the plants in successful 
operation in this country, the current con- 
sumed, and the general efficiency of the 
plants as a whole, will undoubtedly prove 
of considerable interest to the average elec- 
trical engineer. 

Almost without exception in the ozone 
purification plants existing on the con- 
tinent of Europe, ozone is produced by 
the brush discharge from high-voltage 
static terminals over which a current of 
air is slowly drawn. This air, after be- 
coming saturated with a certain amount 
of ozone, is then mixed very completely 
with the water. The resulting effect of 
the ozone upon bacteria and organic mat- 
ter present in the water is extremely 
rapid, purifying the water in almost as 
short a space of time as is consumed in 
allowing the air to free itself from the 
water. In these plants, however, an air 
compressor is used for handling the air 
and commingling it with the water. 
Again, it has been found that the amount 
of ozone produced by the electrostatic 
process is dependent to a very greal ex- 
{ent upon the hygrometric state of the 
atmosphere, and various types of refrig- 
erating machines have been used to re- 
move the moisture from the atmosphere 
hefore entrance into the ozonizers. Some- 
times chemical dryers have been used, but 
in the most successful plants in operation 
in European cities today, a refrigerating 


system has been installed. The report by 
the New York city officials showed that 
fully twenty-five per cent of the power 
consumption was used in the production 
of ozone and that the other seventy-five 
per cent was used in the operation of the 
compressor and the refrigerating plant. 

A recent improvement by J. Howard 
Bridge, whereby the air compressor has 
been eliminated, and the work of convey- 
ing the sir throughout the water and of 
commingling it with the water has been 
accomplished by the water itself, has re- 
sulted in an increase in the mechanical 
efficiency of the process. Again, some- 
what slight modifications in the ozone- 
producing apparatus have, to a certain 
extent, eliminated the deleterious effect of 
moisture, although only to a small 
amount. Tests have shown that the 
amount of ozone produced is dependent 
upon the amount of moisture present in 
the atmosphere, but the cooling of the air 
by the water, and the consequent deposi- 
tion of a portion of the moisture by this 
process, has resulted in demonstrating the 
fact that the plant is more efficient me- 
chanically without the use of a refrig- 
erating machine, or chemical dryer, for 
the removal of the moisture when the 
costs of operation of this and the neces- 
sary attendance are considered. 

The J. Howard Bridge process has been 
installed in a small municipal plant at 
Lindsay, Ontario, Canada, at costs of in- 
stallation and operation which are sur- 
prising indeed, when the results obtained 
are considered. The water supply for this 
community was obtained from a lake and 
swamp that was surcharged with vegetable 
and animal matter at certain periods of 
the year, giving it a most unpalatable 
taste and furnishing rich pabulum for 
bacterial development. The use of wells 
had also proved undesirable, since the 
drainage system was not of the best, and 
typhoid fever was apt to be prevalent 
with the continued use of water from this 
source. The total cost of the purification 
plant, with a capacity of one-and-one-half 
million gallons of water per day, includ- 
ing the pre-filter, was in the neighbor- 
hood of only $7,000. The power con- 
sumed for the operation of the ozonizers 
was in the neighborhood of ten horse- 
power, and generally considerably less 
than this. This plant has practically 
broken all records for low cost of instal- 
lation and economical operation when the 
amount of water purified is considered. 
The ozone purification plant occupies a 
small addition to the regular city pump- 
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ing station, and the equipment takes up 
but a small space. 

The ozone producers occupy a brick 
building only eight by ten feet, built 
against the pump-house. The air is 
handled by the water itself, which is al- 
lowed to flow into a deep well, from 
which it is pumped to the reservoir, after 
being freed from its ozone-carrying air. 
The action of the water in handling the 
air is similar in many respects to that in 
use in the Taylor hydraulic air compres- 
sor, which had its original installation at 
Magog, Quebec. In this the water is al- 
lowed to flow down one leg of an inverted 
siphon and up the other. Small intake 
tubes project into the water from the ex- 
ternal air and impregnate the water with 
air drawn from the fine points at the im- 
mersed ends of the tubes. In this device 
the down-rushing stream of water carries 
innumerable bubbles of air, which are 
compressed as the pressure on the water 
increases. In a lower retention chamber 
the velocity of the water is diminished 
sufficiently to allow the air to rise to the 
surface. Although, indeed, fully twenty 
per cent of the air is lost in a majority 
of plants installed and in active operation 
in this country, an air-compression plant 
is obtained, having an operating efficiency 
of over seventy per cent, which is abso- 
lutely automatic in operation. 

The ozone purification plant is in real- 
ity a combination of this system and the 
ordinary ozone-producer in common op- 
eration in European installations. The 
air is drawn through the ozonizers by 
means of aspirators, and, in turn, into 
the water in the down-flowing stream 
into the well. From this it is pumped 
rapidly into the reservoir. This i3 in 
reality the theory of the process, although 
in actual practice several modifications 
have occurred. Thus the water rushing 
into the well comprises an air compressor 
of the hydraulic type. The air under 
pressure is then forced through the 
ozonizers and through another set of as- 
pirators, or injectors, which carry it into 
the water in an especially prepared con- 
crete chamber for ozonization and com- 
plete commingling of the water with the 
air. A variety of modifications of this 
system, of course, can be employed. The 
one in question was installed on account 
of the increased efficiency of the ozonizers 
under these circumstances, in comparison 
with their operation where the air was 
drawn from the atmosphere directly into 
the water by the hydraulic air-compressor 
system. Again, the time in which the air 
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could stay in minute subdivision in the 
water was another influencing factor in 
the double modification. 

The city current is brought into the 
building at 1,040 volts and is raised by 
step-up transformers to a little over 
10,000 volts. Each of the two ozonizers 
in actual operation has its own trans- 
former and independent air inlet and 
outlet, so that they may be operated to- 
gether or separately. The two ozonizers 
consist of two separate iron boxes con- 
taining twenty-six separate units. Each 
unit has its own fuse, so that, if by any 
chance a short-circuit should occur, the 
unit affected would be the only one to go 
quietly qut of commission, while the re- 
mainder would continue operating. These 
units are so constructed that a workman 
can remove or replace them in a few mo- 
ments. The ozonizing unit itself consists 
of a series of large rectangular plates 
which are maintained at the required 
voltage. Over these the air is drawn 
through a series of small holes punched in 
the plate and having irregular edges to 
secure the action of the brush discharge. 

The water undergoes preliminary filtra- 
tion by passing through a small sand- 
box about twelve by fifteen feet, con- 
structed of reinforced concrete, penetrat- 
ing three feet of coarse sand to strain out 
the suspended matter. This filter is 
cleansed by simply reversing the current, 
the wash water coming from the city 
mains at a pressure of sixty to 100 pounds 
per square inch. In actual practice, the 
cleansing process occupies about three 
minutes and is done every day when the 
water is foul. At other times the filter 
mav run several days without washing. 

The number of arrangements by which 
this system can be operated and the par- 
ticular one in use are of such a character 
in their effect on the resulting product 
that a complete resumé of the various 
arrangements possible and the one in 
actual use in this plant will undoubledly 
prove of interest. The water can, if it 
does not require preliminary filtration, be 
allowed to flow directly down a well into 
a subterranean chamber and suck the air 
through the ozonizers into the water and 
commingle it with its fall by this process. 
If waterpower is at all available, the air 
pressure which results from the separation 
of the air in the lower chamber will be 
fufficient to raise the water to a certain 
height, or the water can be allowed to 
flow out at a lower level than that .of 
entrance into the well. The air pressure 
from the subterranean chamber can then 
be re-diverted to the ozonizers, thus in- 


creasing their efficiency and producing a 
complete cycle, if desired. Again, if hy- 
draulic power is available, in addition to 
a pump, which may or mav not be a 
regular pumping unit, the air, without 
going through the ozonizers, may be 
drawn into the current and compressed in 
the subterranean air chamber. It can 
then be allowed to go through the ozoniz- 
ers under pressure and be forced into the 
water at any point in its further progress 
and kept there as long as desired. In the 
particular plant in question the water 
passes entirely by gravity from the river 
through the filter and sterilizing well to 
the suction pipe of the pumps. From this 
the water is forced by pumps through the 
ozonizing chambers and down a series of 
four-inch pipes leading to the bottom of 
the well, thirty feet deep, passing the 
ends of a great many small brass tubes 
through which, by suction, the ozonized 
air is drawn and thoroughly mixed with 
the water. An arrangement of baffle 
plates prevents the too rapid escape of 
the ozonized air from the water. The two 
fluids, thoroughly mingled, flow, by way 
of the well, into the pure-water basin, at 
a slightly lower level, where the exhausted 
ozone separates from the water, which is 
then free to be pumped into the city mains 
and to the standpipe. The same pumps 
can thus be used for the alternate duty of 
pumping into the pure-water basin 
through the system and into the stand- 
pipe. As can be readily seen, a number 
of modifications of this type are possible. 
The water is clear and palatable and free 
from objectionable color, taste or smell. 
In addition to this, it is practically free 
from noxious germs, as the bacteriocidal 
properties of ozone have been abundantly 
demonstrated. 

This development is of especial interest 
to small electric power plants, since it 


offers a new field for development and | 


consumption of power in small units in 
many of the large cities in conjunction 
with the waterworks system. Practically 
no waterworks is too small to install such 
a plant, and, while the current consump- 
tion is small, it is, as a general thing, 
absolutely continuous and would natu- 
rally be obtained from the lighting service 
of the town in preference to the installa- 
tion of an individual plant for this pur- 
pose. Its development in this country, 
however, is only in its inception, but the 
general use of ozone for a number of puri- 
fying purposes has received a tremendous 
impetus by virtue of this development and 
practical application. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 61 


Electrical Exports for November. 

The electrical exports from the United 
States during November present, as is to 
be expected, a marked decrease compared 
with those of November, 1907. 

The total electrical exports for No- 
vember, 1908, were valued at $759,503, 
compared with $1,242,800 for November 
of the preceding year, 1907. Classified 
into appliances and machinery, the totals 
were: Electrical applianees— November, 
1908, $163,588: November, 1907, $542,- 
524, Electrical =machinery—November, 
1908, $295,915; November, 1907, $700,- 
276. 

The principal countries to which elec- 
trical products were exported during No- 
vember, 1908, were: 

Electrical appliances—British North 
America, $100,789; France, $89,013; 
Brazil, $53,832; United Kingdom, $47,- 
625; Mexico, $31,819; Cuba, $30,361; 
Central America, $21,699; other South 
America, $19,142; Philippine Islands, 
$14,291; Japan, $11,043; Argentina, 
$9,501; British Australasia, $5,967; West 
Indies, $5,874; Germany, $4,872; Bel- 
gium, $4,737; British Africa, $2,945; 
other Europe, ‘$2,157; other countries, 
$7,621. 

Electrical machinery—British North 
America, $50,386; Japan, $17,467; Mex- 
ico, $42,950; other Europe, $42,328; 
United Kingdom, $35,276; Brazil, $17,- 
0S7; France, $16,356; British East In- 
dies, $14,201; Central American states, 
$7,092; other West Indies, $6,342; Brit- 
ish Australasia, $5,669; Argentina, 
$3,588; other South America, $3,176; 
British Africa, $1,900; Cuba, $959; Qer- 
many, $619; Philippine Islands, $147. 
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The Electrical Committee of the Under- 
writers’ Association. 

The annual meeting of the electrical 
committee of the Underwriters’? National 
Electric Association will be held in New 
York city in March. The day and 
place of the meeting will be announced 
later. As usual, the provisions of the Na- 
tional Electrical Code, as they now ex- 
ist, will be the principal matter for con- 
sideration, and it is requested that any 
desired changes in, or additions to, the 
Code, be forwarded to Secretary C. M. 
Goddard at 141 Milk Street, Boston, on 
or before February 1, in order that they 
may be printed in the bulletin, and the 
committee and other interested parties 
may thus have opportunity to consider 
them in advåħceitofotheymeecting. 
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Dalmatian Carbide Works Using 30,000-Volt Generators. 


The manufacture of carbide has been 
carried on extensively for a number of 
years in certain sections of the Austro- 
Hungarian empire, particularly in the 
provinces of Dalmatia and Bosnia. In 
order to produce carbide on an econom- 
ical scale the question of obtaining low- 
rate electric current was an essential one. 
In a section of Dalmatia this resulted in 
utilizing the Kerka River to such an ex- 
tent that this undertaking is one of the 
foremost hydro-electric developments of 
Austro-Hungary. 

Of the many novel and unique features 
embodied in the hydraulic and electrical 
end the adoption of high-voltage gener- 
ators, feeding directly a twenty-one-mile 
aerial transmission system at a potential 
of 30,000 volts and its simple, yet highly 
efficient, protective devices against atmos- 
pheric discharges, stand out most prom- 
inently. This is another continental step 
in the practicability and simplicity of 
generating current at high voltage for 
long transmission systems without the 
aid of step-up transformers. 

The river Kerka rises at the foot of the 
Dinara Mountains, forming the boundary 
between Bosnia and Dalmatia, and flows 
southwesterly, emptying into the Adriatic 
e Sea in the Bay of Sebenico, below the 
town of Scardona. The Kerka, although 
comparatively short, has throughout its 
length many scenic falls, varying in 
height from twenty-five to 147 feet, the 
latter named after the river Kerka and 
due to their grandeur being well known 
to Dalmatian travelers. 

The first hydro-electric plant on this 
river, and today still in operation, was 
installed at the Kerka Falls in 1894; a 
300-horsepower Girad turbine operating 
under a head of thirty-three feet is bevel- 
geared to a 220-volt, forty-two-cycle, sin- 
gle-phase generator. The current is 
stepped up to 3,000 volts and transmitted 
a distance of six miles: to Sebenico for 
light and power. With the commercial 


success of carbide manufacture by elec-. 


tric current in 1898 a second 300-horse- 
power unit was added for experimental 
purposes in connection with two carbide 
furnaces. 

The present owners of the water rights, 
“Societa per la utilizzazione delle forze 
idrauliche deela Dalmazia,” of Trieste, 
started up a new plant at Jaruga, in 1903, 


By Frank Koester. 


with two 3,500-horsepower double Fran- 
cis turbines, operating under a head of 
eighty feet. They are directly connected 
to 3,000-kilovolt-ampere, forty-two-cycle, 
two-phase alternators, making 315 revo- 
lutions per minute. The 15,000-volt gen- 
erator potential is directly transmitted 


on the average 5,000 horsepower through- 
out the year. With the increased demand 
for carbide the factory has been recently 
extended to accommodate thirty-two fur- 
naces, consuming on the average 32,000 
horsepower throughout the year. For this 
purpose a new hydro-electric plant of 


EXTERIOR VIEW OF MANOJLOVAC PLANT, DALMATIA. 


over nine-millimetre conductors to the 
carbide works some six miles away, not 
far from the town of Sebenico, where the 
pressure is stepped down to forty-eight 
volts by oil-cooled, water-circulated, sin- 
gle-phase transformers. The step-down 
station adjoins the carbide furnaces, so 
that the transmission line for 15,000 am- 
peres is a very short one. 

The current from this plant is con- 
sumed in eight carbide furnaces, requiring 


24,000 horsepower capacity has been in- 
stalled at Manojlovac Falls, near Kis- 
tanje, some twenty-one miles upstream 
above the Sebenico carbide works. This 
plant, together with the above-mentioned 
earlier plants, was designed and installed 
by Ganz and Company of Budapest, who 
also supplied all the hydraulic, mechan- 
ical and electrical equipments of all these 
plants. 

Near the Manojlovac Falls the river 
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forms an S, and in the course of 1.2 
miles has a drop of 360 feet. The flow 
varies greatly; in spring, due to snow 
thaws, it amounts to 1,700 cubic feet per 
second, and in exceptionally dry summer 
seasons to but 350 cubic feet per second. 


MANOJ LOVAC PLANT. 


Just above the S referred to, the river 
forms a natural Jake, with an outlet over 
a natura] dam, which is tapped 6.5 feet 
below the crest, where the inlet to the 
head race is provided with three sluice 
gates. It will be seen that it was un- 
necessary to build a dam, yet sufficient 
water is impounded for dry season. ‘The 
head race is 5,250 feet long, and has a 
slope of two feet in 1,000. It has a 
crose-sectional area of 117 square feet, cut 
through the solid rock of the mountain. 


INTERIOR OF MANOJLOVAC PLANT, DALMATIA, 


To reduce skin friction, it is cement lined 
up to the water level. 

In order to save excavation, two fep- 
arate collecting basins joining each other 
have been installed. There are four pen- 
stocks and two penstock beds, due to the 
arrangement of the turbines in the gen- 


erating room (a right and left hand tur- 
bine facing one another). 

At the junction of the head race and 
collecting basin are fine screens. Each 
inlet to the penstocks is provided with 
a vertical-swinging sector gate, which is 


6,000-HORSEPOWER UNIT, MANOJLOVAC 
PLANT, DALMATIA. 


hydraulically operated. The pressure is 
eupplied by gravity from a reservoir sit- 
uated on the mountain slope abeut 165 
feet above the collecting basin; the water 
for the reservoir is supplied by a small 
piston pump in the power house driven 
by a Pelton wheel under a head of 328 
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feet. By this arrangement the piston 
pump has to supply water against a head 
of about 300 feet. Should the supply 
water fail, provision is made to operate 
the sector gates manually by worms and 
gears. 

Adjoining the collecting basin is a fil- 
tering system of three gravel filters to 
supply the hydraulic governors of the 
turbines; the water is conveyed to them 
by means of cast-iron bell and spigot 
pipes. The water for the filter system is 
supplied by a small channel, branching 
off from the main head race. Thus the 
filtering is done by gravity, instead of 
under pressure, as is done in many Euro- 
pean power plants where the connections 
to the filters are made at the foot of the 
main penstocks. Of course, with the lat- 


SHOWING 6,000-HORSEPOWER UNITS. 


ter arrangement, a different kind of fil- 
tering system is adopted. 

The penstocks leave the collecting basin 
by bell-mouthed connections. Just out- 
side of tle wall are vents, so that, should 
the sector gates close before the turbines 
are "cut (off, the’ penstocks will not col- 
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lapse. Each penstock is 558 feet long and 
sixty-three inches in diameter, having a 
shell thickness at the top of one-fourth 
inch and at the lower end of nine-six- 
teenths inch. They are shipped in sec- 
tions 19.7 feet long, and contrary to the 
usual practice of bolting them by means 
of flanges, the sections are riveted to- 
gether. The penstocks rest on concrete 
piers; the lower ends are well anchored, 
while the upper ends are provided with 
expansion joints. 


GENERATING ROOM. 


The turbines are of the Francis spiral 
type provided with two draft tubes. They 
operate under a head of 328 feet and 
with a water consumption of 212 cubic 
feet per second develop, at 420 revolu- 
tions per minute, 6,000 horsepower each. 
Owing to the size of the units, the double 
flow was adopted to obviate the side 
thrust which in the single-flow type is 
usually overcome by a special thrust bear- 
ing. The counter-balancing effect is ad- 
justed by regulating the guide vanes. 

The regulation of each turbine is ac- 
complished by a hydraulically actuated 
governor, which, when the revolutions ex- 
ceed ten per cent above the normal, op- 
erates a trip lever, which cuts off the 
supply. As the load is entirely for the 
manufacture of carbide, and therefore a 
very regular one, the governors come into 
play practically only when the turbines 
run away. It requires but three seconds 
to cut off the supply from full to no gate. 

The generators, specially designed and 
built by Ganz and Company, are rigidly 
coupled to the shafts of the turbines. 
They are of a very unique design. In 
order to eliminate step-up transformers 
the generators, which are of the three- 
phase, forty-two-cycle type, are designed 
for 30,000 volts, and at 420 revolutions 
per minute, with a power-factor of 0.8, 
can deliver 5,200 kilovolt-amperes each. 
The efficiencies at full and half Joad 
with power-factor at 0.8, are ninety-four 
and ninety-one per cent, respectively. When 
running with a full load and a power- 
factor 0.8, at constant speed and excita- 
tion, a sudden dropping of the load will 
cause the voltage to rise eighteen per cent. 
With maximum excitation, the windings 
will stand a short-circuit for two min- 
utes. : 

The revolving field consists of a cast- 
steel ring shrunk upon a spider wheel; 
twelve cast-steel pole cores are fitted into 
dove-tailed slots and secured by conical 
bolts. The field windings consist of flat 
copper strips, wound on edge, and held 


in place by the pole shoe, which is part 
of the pole itself. The insulation of the 
coils consists of paper sheets, and each 
is encased in a paper envelope formed 
to suit the coil. The whole revolving field 
with shaft weighs twenty-six long tons. 

The armature frame consists of halves, 
which again are split perpendicular to the 
axis; these, when bolted together, form a 
perfect circular ring. It will be observed 
in the illustration that the feet for the 
frame are removable; this was provided 
for the following reason: The liability 
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be necessary to inspect the coils in the 
lower half of the armature. By this ar- 
rangement it is not necessary to remove 
the revolving element of the generator. 

The coils are machine form-wound in 
five different shapes. Each is composed 
of rectangular copper conductor. The 
convolutions are insulated by several lay- 
ers of micanite, over which are wound 
several layers of insulating tape. Con- 


nections to the coils are made through 
brass terminals soldered to the ends of 
the winding. 


1,500-KILOVOLT-AMPERE TRANSFORMER— 27,000/48 VOLTS, 56/32,000 AMPERES, AT 
CARBIDE PLANT, SEBENICO, DALMATIA, THE INSULATORS FOR THE BUS- 
BARS ARE SIMILAR TO TEOSE OF THE TRANSMISSION SYSTEM. 


of a breakdown in a high-tension gen- 
erator feeding directly into an overhead 
transmission line is greater, owing to at- 
mospheric discharges, than one feeding 
an underground cable system, or that of 
a low-tension generator feeding transmis- 
sion lines through step-up transformers. 

In the pit the generator frame rests on 
two pairs of rollers, by means of which, 
after the feet have been removed, the 
whole frame can be revolved, and the 
lower section be brought on top and re- 
moved by the overhead crane, should it 


Each generator has its own exciter 
mounted on the overhang of the shaft. 
The most striking feature of this arrange- 
ment is the method by which the exciting 
current is led to the revolving field. On 
the extensions of the carbon brush holders 
are the copper brushes bearing on the col- 
lector rings (one of which is insulated), 
mounted on the shaft, adjoining the com- 
mutator. The generator shaft is bored 
up to the field; through this hole the ex- 
citer current is supplied by an insulated 
cable, the return is through the shaft it- 
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self, the whole being ingeniously arranged. 

The generator bearings are 37.5 inches 
long and 10.625 inches in diameter; they 
are lined with white metal and are water- 
cooled. 

SWITCH ROOM. 

Parallel to the generating room in the 
middle and sunk in the opposite wall is 
the switchboard. 

There are four generator panels, one 
collector or totalizing, and three outgoing 
panels. Upon each generator panel are 
mounted a rheostat for the exciter field; 
lever for the generator switch; a volt and 
ammeter, also voltmeter for excitation ; 
phase lamps, synchroscope and double- 
throw switch for parallel operation. 

The totalizing panel contains three am- 
meters and a totalizing recording watt- 


LATTICED CONSTRUCTION CROSSING TELEGRAPH LINES 


The generator switches are of the single- 
pole, oil type, actuated from the switch- 
board by means of cable and sheaves. 
The moving element of each phase of a 
switch is connected to a common operat- 
ing shaft. Adjacent to the oil switch cells 
are those for the series and potential 
transformers, and so continue for the four 
generator units. On the roof of the cells 
are hook switches, also placed in cells. 
On top of these is a single set of bus-bars; 
the different phases are separated by low 
partitions. 

At one end of the bus-bars, after the 
fourth unit connections, are three double 
cells containing the general station pro- 
tecting devices, consisting, for each phase 
of the system, of a condenser submerged 
in oil, a horn gap provided with auxiliary 
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CARBIDE PLANT IN BACKGROUND. 


meter. Further, there are three auto- 
matic switch devices, which open the field 
circuits of all exciters, in case of an ex- 
cess of generator voltage or current over- 
load, or a diminution of the generator 
pressure; and by means of the automatic 
turbine regulator the water supply to 
the turbines is cut off. 

Each feeder panel has an ammeter and 
a pilot switch for the overload oil circuit- 
breaker. 

Behind the switchboard is the switch 
room, the low building above the tail- 
race; the tower at one end is for the cut- 
going lines. All the switches and meas- 
uring transformers for each machine are 
placed in concrete cells; wherever possible 
the apparatus for each phase is in a sep- 
arate cell. 


gap and a multigap lightning arrester 
shunted by a resistance placed in oil. 
From here the buses branch out into two 
feeders per phase for the two aerial cir- 
cuits. 

The phases of each circuit are provided 
with overload circuit-breakers, potential 
and series transformers, for the ammeters 
and relays, and hook switches. 

From here the lines pass to the upper 
floor of the tower, and just before leaving 
the building each is provided with the fol- 
lowing combination of lightning-protect- 
ing devices: A choke coil with capacity 
evlinder; a horn gap with auxiliary gap, 
bv means of which the main gap can be 
adjusted to a lower breakdown setting 
than the usual one, the horn being 
shunted by graphite resistance rods; 
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further, a multigap arrester with shunt 
resistance; and finally, the ground con- 
nection is made through continuous 
waterflow grounders, which lead off light 
static discharges. The conductors leave 
the building through porcelain bushings. - 
It will be noticed that the protecting 
equipment is simple yet very complete; 
this precaution had to be taken because 
the generators feed directly an aerial 
transmission line which leads through a 
section of country passing over plateaus, 
canyons and valleys, very frequently vis- 
ited by violent thunderstorms and other 
atmospheric electrical disturbances. 


TRANSMISSION SYSTEM. 

Both circuits lead to the carbide fac- 
tory near Sebenico, about twenty-one 
miles distant, and are carried practically 
the entire length on wooden poles spaced 
normally 108 feet apart; the lowest con- 
ductor is some nineteen to twenty-tbree 
feet above the ground. 

The conductors are nine-millimetre 
copper wire, carried on three-piece double 
petticoat porcelain insulators, the head 
diameter being seven inches and the total 
height 8.5 inches. The pin and first pet- 
ticoat are held together by a glaze con- 
taining lead and glycerine. The head 
or second petticoat rests on the first with 
an air space between, formed by the ribs 
on the inside of the head. The insulators 
were tested at 80,000 volts, and during 
operation none. has broken down. 

Where the transmission line croases 
small country roads the poles are placed 
on either side of the road, where they are 
also provided with grounded guard arms, 
so that in case of breakage the line is 
grounded; as the spacing is so close, a 
broken conductor cannot touch the 
ground. To take up side stresses on 
turns, the circuits are carried on A- 
frames. To protect the wooden poles 
against lightning, each has a pointed cast- 
iron cap with a ground wire. 

An accompanying view shows a lat- 
ticed construction used in crossing the 
principal highways and telegraph lines. 
The bottoms and sides of this steel con- 
struction are provided with a wire net- 
ting. 

The transmission lines enter the carbide 
plant with a similar lightning-protection 
equipment as in leaving the power house 
tower, with the exception of the water- 
flow grounders, owing to the lack of 
fresh water. 

After passing the lightning arresters 
connections of the two circuits are made 
to-a common bus-bar system by automatic 
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oil circuit-breakers, and series transform- 
ers with their recording instruments. 

There are installed twelve single-phase, 
oil-cooled, water-circulated transformers 
of 1,500 kilovolt-amperes each, stepping 
down the line voltage, which is here 
27,000, to forty-eight volts, used in the 
carbide furnaces. Each transformer feeds 
two furnaces. The wiring system is so ar- 
ranged, that from the control panel at 
each furnace, the transformer feeding it 
can be thrown on to any phase in order 
to balance the load of the circuit. Again, 
the division of load between the two fur- 
naces of one transformer is indicated on 
a differential meter expressing the divi- 
sion of load in per cent. 

There are further two 150-kilovolt-am- 
pere, 27,000/330-volt three-phase trans- 
formers to operate auxiliary apparatus, 
such as, pumps supplying salt water for 
cooling the transformers; crushers and 
conveyors for limestone, coal and carbide; 
repair shops, and for driving the venti- 
lators of the furnaces, ete. 

The Manojlovac plant has been con- 
tinuously in operation since the earlier 
part of 1907, and has given entire satis- 
faction. No trouble has been experienced 
with the transmission line, or the high- 
tension generators, although the country 
was frequented by heavy storms and light- 
ning discharges. 


eps 
Northwest Electric Light and Power 
Association. 


After two days of technical and busi- 
ness discussion, the semi-annual conven- 
tion of the Northwest Electric Light and 
Power Association closed with the re- 
election of its officers for another term. 
The principal subject of the sessions was 
the formulation of plans to meet pros- 
pective legislation. During the conven- 
tion the members were the guests of the 
Portland Railway, Light and Power Com- 
pany on several trips over the scenic lines 
of the company. | 

The re-elected list of officers is as fol- 
lows: President, Arthur Gunn, We- 
natchee, Wash.; first vice-president, A. 
Welch, Portland, Ore.; second vive-presi- 
dent, Francis Rotch, Fairbanks, Alaska; 
third vice-president, Henry Adams, Lew- 


iston, Idaho; secretary and treasurer, 
Norwoed W. Brockett, Cataract Building, 
Seattle, Wash. 

The Northwest Electric Light and 
Power Association was formed at Seattle, 
Wash., on September 19, 1908, when about 
seventy-five representatives of electric-light 
and power companies in Washington, Ore- 
gon, Idaho and Alaska came together at a 
formal banquet. 


Increase in Copper Production in 1908. 

To the copper industry of the United 
States, the year 1908 was a period of 
gradual recovery from the severe depres- 
sion suffered in the last part of 1907. 
Many producers that had greatly curtailed 
or even suspended production in that year 
tegan again to increase output practically 
at the opening of 1908, and, in spite of 
the low price of the metal, nearly all the 
important producers of 1907 were in op- 
eration throughout most of 1908, and a 
few new companies began production dur- 
ing the year. The rate of production has 
been steadily increasing, and is now 
greater than at any other time in the 
history of the industry. 

The production of copper in 1908 has 
heen ascertained by L. C. Graton, of the 
United States Geological Survey, through 
personal interviews and telegraphic com- 
munication, during the last days of the 
year. Except one small company, all pro- 
ducers of blister and Lake copper have 
furnished their latest exact figures, in 
most cases for eleven months, together 
with estimates of their production for the 
remainder of the year. If these estimates 
are realized, the production of blister and 
Lake copper in 1908 from ores mined in 
the United States will be greater by about 
50,000,000 pounds, or between five and 
six per cent, than that in 1907, which 
was 868,996,491 pounds. It is wholly 
impossible at this time to publish figures 
of state production that are reliable, but 
it may be stated, concerning the three 
great copper-producing states, that Ari- 
zona and Montana show large gains, and 
Michigan shows little change from 1907. 
Production of total refined new copper 
by works in this country cannot yet be 
given, but probably it will hardly equal 
the output of 1907, which was 1,032,516,- 
247 pounds. 

Based on records of the Bureau of Sta- 
tistics covering the first eleven months, the 
1908 imports of copper in pigs, bars, etc., 
are estimated at about 160,000,000 pounds 
and in ore and matte at about 53,000,000 
pounds. With addition for copper in 
pyrite, not included above, the total im- 
ports may be estimated as equivalent to 
about 210,000,000 pounds refined copper, 
a decrease of about thirteen per cent from 
238,031,320 pounds in 1907. On a simi- 
lar basis, the exports of metallic copper 
are estimated at about 660,000,000 pounds, 
the largest ever recorded, and an increase 
of about thirty per cent over the 508,- 
929,401 pounds exported in 1907. 

Stocks of refined copper are still un- 
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doubtedly very large. Domestic consump- 
tion of new copper will show a decline 
from the 485,000,000 pounds of 1907. 
The average quoted price of electrolytic 
copper at. New York for 1908 was 13.20 
cents. The price at the close of the year 
was 14.18 cents. 

The prospect is bright at the present 
for a still larger copper production in the 
vear 1909, but it is evident that the prin- 
cipal producers will, more than in recent 
years, gauge their operations by the con- 
sumption of the metal, which cannot at 
this time be safely forecasted. 
edo 
Reunion of Thomson- Houston Employes. 


The reunion of the old emploves of the 
Thomson-Houston Company, previous to 
its absorption by the General Electric 
Company, will take place in Chicago dur- 
ing the Electrical Show, the date of the 
reunion being January 28. The day will 
be spent in visiting the show and gossip- 
ing about old times, and there will be 
a banquet and experience meeting in the 
evening. 

This reunion is sure to call out many 
prominent men and will prove a very 
enjoyable and profitable affair. The re- 
union is in charge of the following com- 
mittee: George Cutter, South Bend, Ind., 
chairman; H. L. Monroe, Monadnock 
Block, Chicago; P. H. Korst, Janesville, 
Wis.; Geo. P. Nichols, Old Colony Build- 
ing, Chicago; I. E. Price, Canton, Ill. 

All old T.-H. men intending to visit 
Chicago at this time and attend this re- 
union will please notify a member of the 
committee. 


l ede 
Public Service Commission Rules 
Against Special Rates. 

By an order of the New York Public 
Service Commission which went into 
effect on January 1, all electric-light and 
power companies in New York city are 
forbidden to make special rates for elec- 
tric light, power or heat which may be 
regarded as preferential or discrimina- 
tory. In addition the companies will be 
compelled to file with the commission and 
to post in their offices every tariff schedule 
of rates to be charged by such companies 
at least thirty days before such rates are 
to take effect. 

These orders are the outcome of the 
commission’s investigation which has been 
going on for nearly a year under Com- 
missioner Milo R. Maltbie, who has held 
numerous hearings and had before him 
representatives of practically all the com- 
panies in the city. 
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THE ECONOMICAL DEVELOPMENT 
OF TOLL TERRITORY. 


BY FRANK F. FOWLE., 


The purpose of this paper, as the title 
suggests, is a consideration of the prin- 
cipal factors In building up and develop- 
ing a toll plant on a dividend-paying basis. 
There are naturally two divisions of the 
subject, namely, the projection of an en- 
tirely new plant in undeveloped territory, 
and the development of a plant already 
in existence; but the latter division of the 
subject grows out of the first one, and un- 
developed territory will be assumed as 
the starting point. Were there no previous 
experience in the toll business to furnish 
guidance in laying out a new plant in 
undeveloped territory, it would be neces- 
sary to proceed with the utmost caution. 
But it is now possible to predetermine, 
from previous experience, the volume of 
business to be expected under any given 
set of conditions, with a degree of ac- 
curacy that reduces the financial risk to 
a parity with that in any other business 
of furnishing public service. 

It is found that the public demand for 
toll service occurs in such ways that cer- 
tain laws may be formulated which will 
express mathematically or graphically the 
volume of message traffic which will oc- 
cur on the average under any given or 
known set of conditions. The design of 
a toll system divides itself naturally there- 
fore into two parts, first, the predeter- 
mination of the traffic, and second, the 
lavout of a plant which will provide the 
necessary facilities in the most economical 
manner. Under the system of rates 
charged, or to be charged, it becomes ap- 
parent at once what portions of the pro- 
posed plant will be profitable at the outset, 
or, if the rates are not settled in advance, 
an estimate may be made of the plant 
charges and the operating costs to handle 
the traffic, as predetermined, upon which 
may be hased a system of rates which will 
insure dividends from the outset. 

After the plant is built and in opera- 
tion, its proper development requires 8 
perpetual observation and study of the 
traffic, both as to volume and speed of 
service, 80 that the rate of growth may 
become known and the need of additional 
facilities foreseen in sufficient time to pro- 
vide them before the traffic congests suffi- 
ciently to materially impair the service. 

TOLL-RATE SYSTEMS. 

Early authorities on economics have de- 
fined the rate-making principle to be that 
of “charging all the traffic will bear,” re- 
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ferring now to traffic in business of any 
sort, but when that definition was made 
there was no such thing as supplying pub- 
lic service on a large scale, compctition 
was free and unrestricted, and monopolies, 
trusts and combinations in trade were un- 
known. 


The supplying of public service has now 
come to be a vast industry, absorbing great 
amounts of capital and employing mil- 
lions of persons, so that in a country as 
densely populated, as wealthy and as well 
developed as is ours today, the demand for 
public service of all kinds is stable and 
uniform. The risk to capital, therefore, 
in entering the business of furnishing 
public service of one or another sort is not 
an undue risk, and there is nothing in- 
herently weak or faulty in this field from 
the standpoint of safe investment. While 
not among the absolute necessities of life, 
such utilities as gas, electric light, trans- 
portation and telephone and teiegraph 
service, commonly classed as public serv- 
ices, have become nearly indispensable, if 
not wholly so, in our modern economic 
and social existence. 

The public, partly through suspicion of 
public-service corporations, and partly 
through a belief in the common fairness 
and justice of their plan, have demanded 
that public-service rates be made upon the 
basis of “cost plus a fair return on the 
actual investment.” In one sense this 
mav be regarded as a new principle in rate 
making, but from the standpoint of the 
old theory this is the maximum rate which 
the traffic will bear, because there is no 
demand from a majority of the consumers 
at any higher rate: it is also the minimum 
rate which the traffic can bear, and at the 
same time exist profitably. 

It becomes necessary to settle upon what 
constitutes the actual investment and also 
what constitutes a fair return on the in- 
vestment. All legitimate expenses for se- 
curing franchises, rights and licenses are 
properly a part of the actual investment 
and as necessary as expenditures for the 
physical plant itself; this is also true of 
the expenses incurred in disposing of the 
company’s securities, including discounts, 
commissioners, advertising and incidental 
expenses. The first cost of the physical 
plant is the major portion of the invest- 
ment; added to it will be the first cost 
of plant enlargements, or extensions, as 
they are made from time to time, but no 
expense for reconstruction, which is 
chargeable to the current expense of con- 
ducting the business, because it is the out- 
come of depreciation and represents no in- 
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crease in the plan or its earning capacity. 
In many discussions of what constitutes 
the actual investment no account is taken 
of those expenditures for the intangible 
property mentioned above, and it is held 
that the investment in physical plant con- 
stitutes the entire actual investment. 
This is manifestly unfair, as any unprej- 
udiced consideration of the matter will 
lead one to see. It is unnecessary to go 
into the detail expenditures for plant, as 
they are universally classed in the actual 
investment. What constitutes a fair re- 
turn on the investment is very likely a 
matter over which there are many honest 
differences of opinion at the present time, 
but it may be laid down as a sound propo- 
sition that no concern can be regarded as 
in good condition financially whose net 
earnings do not leave a fair surplus or 
margin after the payment of dividends, to 
meet unforeseen contingencies, and offset 
Jean years. It is assumed, in making this 
statement, that operating expenses include 
not only the usual running expenses, but 
adequate allowances for maintaining the 
plant, taxes, insurance, legal expenses and 
an amount adequate to cover the annual 
depreciation, whether or not it has been 
actually spent in reconstruction. The 
dividend rates of railroad, industrial and 
public-service corporations average from 
five to seven per cent—sometimes lower 
and occasionally higher. Ten per cent is 
helieved to be too high where there ig little 
risk from any serious falling off of the 
public demand, afd the company is prac- 
tically insured against loss of business 
from the establishment of severe compe- 
tition in rates or service. 


It is a generally accepted principle that 
the investor is entitled to greater returns 
as he assumes greater risks; a return of 
six per cent is believed to be generally 
regarded as fair on a conservative invest- 
ment and four or five per cent on an in- 
vestment practically free of all risk. To- 
tal net earnings of eight to ten per cent 
on the legitimate, actual investment of a 
public-service company are believed to be 
fair and, conservative; less than this can 
hardly be demanded without granting to 
the company special compensating advan- 
tages. 


A public-service company which enters 
the field is obligated not only to supply 
the public demand at the outset, but to 
develop and expand as fast as the demand 
increases; any other course invites com- 
petition or gives an advantage to an exist- 
ing competitor. Additional capital, there- 
fore, will be required in the future from 
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time to time, and in order to obtain it on 
fair terms the company will have to show 
that it is in a prosperous condition, hav- 
ing paid dividends and amassed a suffi- 
cient surplus to insure that the margin 
between dividends and net earnings is not 
dangerously small. The rate-making basis 
which has been used in the subsequent 
consideration of the subject is cost plus 
a return of eight to ten per cent on the 
actual legitimate investment. Returns of 
five or six per cent are probably fair dur- 
ing the first year or two of operation; 
however, the returns should increase there- 
after to the figures before stated. It is 
assumed that the plant has been laid out 
on a sound engineering basis, after a 
proper study of the territory has been 
made. 

Turning now to the discussion of the 
rate-making principles which are peculiar 
to the telephone business, it may be ob- 
served that the telephone business is com- 
parable with the railroad business, in the 
sense that both are transportation, the 
former of intelligence and the latter of 
goods and passengers. Transportation 
rates comprise two factors, the length of 
haul and the rate per mile; in thickly 
populated communities zones are estab- 
lished within which a flat price is charged 
for any haul. This is best exemplified 
in urban street-railway systems. 

Precisely similar is the generally ac- 
cepted rate basis for telephone service; in 
local-exchange service a zone is established 
within which any connection may be had 
for one and the same price, under meas- 
ured service or flat rates, but between tele- 
phones situated not in the same zone, but 
in different zones, any distance from each 
other, a toll rate is charged, that is, a 
special charge for each connection. The 
two elements entering into a toll rate are 
the length of haul, or the distance be- 
tween zone centers, and the length of con- 
versation. 

The mileage basis must prevail if each 
community is to enjoy fully all the nat- 
ural benefits and advantages which accrue 
to it by reason of its geographical location 
with respect to other communities, and 
this basis is consistent with the principle 
of cost plus a fair return on the invest- 
ment. The principle of graduating the 
rate in proportion to the length of conver- 
sation insures a distribution of charges 
in proportion to the amount of use; other- 
wise the charge must be based upon the 
average length of conversation, with the 
result that the user whose conversation is 
shorter than the average bears part of the 


burden which should rest on the user 
whose conversation is longer than the av- 
erage; nor does this equalize itself in the 
long run, because all users do not make 
an equal amount of use of the service. 

There should obviously be a uniform 
method of reckoning the mileages, and it 
is believed that air-line distances form the 
most equitable basis, except in the event 
of encountering some great natural bar- 
rier, such as impassable mountains or very 
large bodies of water, which necessitate 
special forms of construction or detouring 
the obstacles entirely, either result increas- 
ing the cost and warranting an increase in 
the rate. Highway mileages are not so 
satisfactory as air-line milcages for several 
reasons; low grades in highway building 
are always sought, so that distance may 
be voluntarily or even necessarily sacri- 
ficed to avoid excessive grades; moreover, 
highway distances are frequently affected 
by rivers and swamps, which necessitate 
detours. Railroad mileages are also ob- 
jectionable, for the reasons just men- 
tioned; pole lines can be built and main- 
tained over routes where highways and 
railroads are impossible, therefore the air- 
line mileage basis, with the one exception 
previously noted, appears to be logical and 
equitable. It may rarely be possible to 
build a pole line along an air-line route, 
but the average increase of mileage caused 
by deviation therefrom will be small, un- 
less a detour is purposely made, to touch 
some intermediate exchange or toll sta- 
tion. The air-line rate principle will pro- 
mote the building of pole lines along the 
shortest, feasible routes, thus keeping the 
line investment at a minimum, insuring 
the lowest equitable rates, and therefore 
the maximum development. 


The so-called “County Rate System” 
ig a zone system, in which the political 
division of territory is taken as a rate zone. 
Quite commonly toll connections between 
all points in a county are established for 
one rate; where counties are thickly pop- 
ulated or of great area, the zone becomes 
too large, and a reduction in size is neces- 
sary. When a zone is so large that the 
difference between the theoretical mileage 
rate for the maximum haul and the simi- 
lar rate for the minimum haul is consid- 
erable, both hauls being within the zone, 
a double injustice will result. First, the 
short-haul traffic within the zone must 
bear part of the burden which should rest 
on the long-haul traffic, because the same 
rate is charged for toll service between 
all points within the zone, regardless 
of the haul; second, a higher toll rate 
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must be charged on traffic which origi- 
nates in a given zone and terminates in 
an adjacent zone, because the average haul 
between them will be greater than in the 
case of two small zones which are adja- 
cent. Between two towns situated only a 
short distance apart, one in a given zone 
and the other in an adjoining zone, the 
traffic must necessarily bear the toll rate 
which applies to all traffic between the 
zones, and consequently the equivalent 
mileage rate is very high, because the air- 
line distance is short. The result will be 
a suppression of traffic compared with the 
traffic that would result under an air-line 
rate. The remedy is smaller zones; the 
smallest practicable zone is a local-ex- 
change district, but in very large cities it 
may be equitable to subdivide the city into 
several zones. 


Passing to the consideration of the long- 
haul toll traffic, it will work out that all 
the zones in a small group or cluster will 
take substantially the same rate to a zone 
many miles distant, spanning a large 
number of intermediate zones; this prin- 
ciple may be stated in this form—as the 
length of haul increases, the rate zones 
may be enlarged. This may be recognized 
by creating major and minor zones, the 
latter being subdivisions of the former; 
short-haul rates would be established upon 
the basis of minor zones and long-haul 
rates upon the basis of major zones. For 
example, all the telephones in Cook 
County, Illinois, might take the same rate 
to St. Louis, but within Cook County 
there would be several minor zones be 
tween which the traffic would be subject to 
toll charges. 


An analysis of the several elements of 
cost in establishing and maintaining a toll 
connection shows a very natural division 
of cost between lines and terminals, as re- 
gards both fixed charges and operating 
costs. These various elements may be as- 
sembled in a formula for determining the 
rate, as follows: 

Let R = the total rate for a conversa- 
tion of any length over any distance. 

Let m = the rate per minute per mile, 
comprised of interest, depreciation, main- 
tenance and taxes upon the lines and rent- 
als for leased lines. 

Let T == the maximum length of con- 
versation permissible without charging for 
overtime, usually called the “initial pe- 
riod.” | 

Let 7 = the length of haul. 

Let P = the terminal-plant charges per 
connection, comprised of interest, depre- 
ciation, maintenance, taxes and insurance 
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upon the toll switchboards, equipment and 
buildings, the local-exchange trunks and 
the rentals for leased equipment, trunks 
and buildings. 

Let L = the cost per connection of op- 
erating labor and traffic management. 

Let G = the general expense per con- 
nection. 

Let C = the commissions paid to tol! 
agents or local companies, per connection. 

Let ¢ = the number of minutes of con- 
versation in excess of the initial period, T. 

The formula for the rate is: 

R=ml(T+t)+P+24+670. 

(1) 

Minute-mile rates vary from one-tenth 
to two-tenths of a cent; the initial period 
is very commonly three minutes, but has 
been as high as five minutes and as low as 
one. The terminal-plant charges will 
vary greatly with the local conditions, but 
will never exceed a few cents per connec- 
tion. The operating labor and traffic 
management costs will vary in offices of 
different sizes and with different operating 
systems; a fair range is probably from five 
to fifteen cents per connection. The gen- 
eral expense per connection should be 
the smallest individual item in the rate, 
in the neighborhood of two or three cents 
per connection. Commissions on origi- 
nating toll business are usually made a 
percentage of the rate on each connection, 
from ten per cent to twenty-five per cent, 
but not to exceed a fixed amount, ranging 
from ten to fifteen cents. 

The choice of the best initial period is 
a very important matter, because the vol- 
ume of traffic received between two given 
points depends to a considerable extent 
upon the minimum rate. The average 
length of conversation will vary with dif- 
ferent classes of traffic to some extent, and 
in order to develop the traffic from as 
Many sources as possible, it is desirable 
to make the initial period short—consid- 
erably less than the average duration of 
conversation for all traffic. Five minutes 
is probably too long for the bulk of the 
traffic; an average of about four-and-one- 
half minutes has been observed where the 
initial period was three minutes. For 
short-haul traffic, which partakes some- 
what of the nature of local-exchange traf- 
fic, the length of the initial period is not 
eo important, because the rate is low in 
any event; but in long-haul traffic a short 
initial period undoubtedly develops more 
traffic than a long period. 

Toll calls are commonly classified in 
two ways, according to whether the calls 
are made by number or for particular 
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parties; the former is styled two-number 
business, and the latter, particular-party 
business, There is a very large degree of 
economy in circuit loads and operator 
loads from handling toll traffic on a two- 
number basis, rather than a particular- 
party basis; it is practically necessary to 
handle short-haul traffic on a two-number 
basis, and the zone within which trafic 
can be so handled is limited only by the 
permissible size of the directory, which 
must list all telephones in the zone, 80 that 
subscribers may call by number instead 
of by name. Under this plan the calls 
made and not completed will be limited 
to the cases where the number called is 
busy or does not answer. 

For long-haul traffic the particular- 
party basis is practically necessary, be- 
cause in a large majority of cases the per- 
son calling desires a particular person at 
the place called, rather than anyone who 
may answer the telephone, and because of 
the large amount of the rate charged, the 
patron does not care to incur the risk of 
not finding the desired party at or within 
reach of the telephone. On short-haul 
traffic some companies accept particular- 
party calls at an increase over the two- 
number rate, of twenty-five to fifty per 
cent; but no companies handle long-haul 
traffic except on the particular-party 
basis. 

On traffic of the latter class there is 
commonly a considerable amount of lost 
business, comprised of incompleted calls, 
which will vary from five to thirty per 
cent of the total calls received, according 
to the character of the traffic and the time 
of year. The percentage of lost business 
is always high on traffic to summer re- 
sorts and places of amusement. If the 
traffic becomes congested for any reason, 
such as the holding of large conventions, 
fairs and exhibits, the sudden occurrence 
of public calamities, or the failure on the 
part of the telephone company to furnish 
facilities to keep pace with the natural 
growth of the traffic, there will be conse- 
quent delays to service and an increase in 
the percentage of lost business. It has 
been proposed to make a small charge for 
an incompleted call or lost call, on the 
theory that the toll lines have been used 
to pass the call and the report, and the 
time of several operators has been con- 
sumed to about the same extent as though 
the connection had been completed; such 
a charge would be composed of items P, 
L and G in formula (1). The result 
would be to make possible a slightly lower 
rate on the completed calls, but the bur- 
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den of the cost of handling the lost busi- 
ness is otherwise distributed over the com- 
pleted calls, which in number are several 
times the number of lost calls, and the 
burden therefore amounts to very little 
on each connection. The plan is entirely 
logical, but it has not been used to any 
extent, and is of doubtful popularity with 
the public. 

There is some’ variation in the practices 
of toll-line companies as regards a re- 
duction in the rates between certain hours 
of the day, usually from 6 p. m. to 6 
a. m., when the traffic would be otherwise 
small. Some companies have never given 
a reduced night rate: others have given a 
half-rate, and some of these have abolished 
it recently. Night half-rates were origi- 
nally given, it is believed, to stimulate 
traffic and educate the people to the use 
of toll service. This purpose was un- 
doubtedly accomplished, but there was de- 
veloped at the same time & considerable 
volume of night traffic which could not 
bear the full day rate. That is, the sery- 
Ice at night half rates came within the 
means of and became useful to a large 
number of persons who could not afford 
the full day rates, or only a very limited 
use at those rates; this class naturally re- 
sented the abolition of the night half 
rates. A toll rate, graded according to 
the demands upon the toll lines at various 
hours of the day, has to recommend it 
the same reasons that make it good policy 
to grade the rates for local-exchange serv- 
ice according to whether a telephone is 
located in a place of business or a resi- 
dence, according to whether it is con- 
nected to a single or a party line, and also, 
under measured service, according to the 
number of local messages. In other 
words, it is good policy toward the public 
to present a rate schedule which will de- 
velop the greatest number of patrons, dis- 
tributing the burden of expense among 
them in proportion to the amount and the 
grade of service rendered to each patron; 
in no other way can a maximum develop- 
ment be reached or the public be served 
so completely. 

There is one very escential point in 
connection with reduced night rates or 
rate reductions at any time of dav, and 
that is a consideration of the factors in 
formula (1), which may properly be re- 
duced ; the minute-mile rate m, is the only 
factor which should be given different 
values during various hours of the day, 
although it may be remarked that any 
plan which increases the total number of 
connections should -decrease>the average 
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values of the factors P, L and G, and 
possibly C. Proceeding on the theory 
that a reduced night rate places the serv- 
ice within the means of another class of 
‘patrons, and consequently increases the 
night traffic, it is also reasonable to ex- 
pect that some of the former patrons will, 
for reasons of economy, transfer their calls 
to the night period; it is reasonable, 
therefore, at the time of instituting a re- 
duced night rate to raise the day rate 
slightly. Conversely, the discontinuance 
of a night-rate schedule should be accom- 
panied by a slight reduction of the day 
rate, unless the change is intended to in- 
crease the gross revenue and decrease ex- 
penses. 

A graduated rate, as will be shown later, 
is the one means which the telephone com- 
pany possesses to regulate the public de- 
mand for connections; the graduated rate 
principle may be used to cut down the 
peak of the traffic load and build up the 
load at times when it would otherwise be 
small—that is, to secure a higher load 
factor. Periods of large and sudden de- 
mand cause slow and uneven service; any 
means for avoiding them produces better 
service, because the average delay is less 
and the delays are more uniform. In some 
instances the large number of appointment 
calls received for connection at the com- 
mencement of the low rate period of the 
day has resulted in traffic congestion and 
poor service. 

There are several remedies, one of which 
is to cancel the night rates, but this is 
unnecessary, because the difficulty may be 
avoided by substituting a period of a few 
hours in which an intermediate rate sched- 
ule is in effect, so as to avoid sudden rate 
changes of considerable amount; the diffi- 
culty may be avoided also by refusing to 
receive appointment calls, but it would be 


a more logical plan to make an extra- 


charge for appointment calls on account 
of the extra load placed upon the oper- 
ators, and thereby reduce the number of 
such cells, they having been given free of 
extra charge in the first instance. 

When toll traffic is handled over cir- 
cuits whose ownership is divided between 
two or more companies, the revenue should 
be prorated between the companies. There 
are various methods of doing this, but in 
order that both companies may be done 
equal justice the method which is used 
should divide the revenue in proportion 
to the expenses and plant charges of each 
company. 

Under this method of settling accounts 
between two companies the following pro- 


cedure would be duplicated with the busi- 
ness between each pair of zones or toll 
centers; compute the average revenue per 
message and the average length of con- 
versation from the total business for the 
month and then divide the average revenue 
per message into two parts. 

Let R = average total revenue per mes- 
sage, 

Let R’= the proportion of average total 
revenue going to company A. 

Let R”= the proportion of average total 
revenue going to company B. 

Let == the line mileage owned by com- 
pany A. 

Let l”= the line mileage owned by com- 
pany B. 

Let T + t = the average length of con- 
versation. 

Let P”, L”, G” and C” = the terminal 
charges incurred by company A. 

Let P”, L”, G” and C”= the terminal 
charges incurred by company B. 
The relations are then expressed by: 
R'=m l (T-t) +P40'4+4@4+C. (2) 
R=mV(T+ti+P4+ 74+ @ + 
p (3) 

R=R 4+ K. (4) 

The traffic is usually the same in each 
direction over the circuits in a period of a 
month, but if there is any material differ- 
ence, separate settlements may be made 
upon the traffic originating at each end of 
the line. After the terminal charges are 
once settled upon they may be lumped 
into a single sum for ease in computation. 
Should the number of lost calls not be sub- 
stantially the same on traffic originating 
at either end of the line, a special allow- 
ance may be agreed upon, comprised of a 
small amount to cover the cost of handling 
such càlls, this allowance to be applied 
only to the excess of lost business in one 
direction over the lost business in the 
other, there being no allowance to either 
company when they lose an equal number 
of originating calls. If l is greater than 
1”, company A loses more revenue than 
company B when the line is out of service 
for any reason; it is therefore to A’s in- 
terest to have B clear all circuit trouble 
in B’s territory very promptly. This may 
be accomplished by an agreement that 
when B fails to clear the line within a 
stated maximum period, A may send a 
lineman after the trouble at B’s expense; 
of course this plan should operate both 
ways. Another plan may be worked out 
on the basis of penalizing the company 
which has failed to clear any troubles after 
a stated maximum interval. 

{To be continued.] 
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Association of Edison Purchasing 
Agents. 

The fifth regular meeting of the Asso- 
ciation of Edison Purchasing Agents was 
held at Buffalo, N. Y., December 18. 
Included in the transaction of business 
was the election of officers for the ensuing 
year. The only change in the personnel 
of the officers was the election of C. A. 
Harding to succeed the late R. C. P. 
Holmes, of the Commonwealth Edison 
Company, Chicago, Ill. 

The present officers are: President, H. 
F. Frasse, the Edison Electric Illuminat- 
ing Company of Brooklyn, N. Y.; vice 
presidents, C. A. Harding, Commonwealth 
Edison Company, Chicago, Ill., and H. 
C. Lucas, Philadelphia Electric Company, 
Philadelphia, Pa.; treasurer, James B. 
Eaton, Rochester Railway and Light 
Company, Rochester, N. Y.; stock con- 
troller, Andrew Banks, Consolidated Gas, 
Electric Light and Power Company, Bal- 
timore, Md., and secretary, J. W. Bren- 
nan, Edison Illuminating Company, De- 
troit, Mich. 

The next regular meeting of the asso- 
ciation will be held at the same time and 
place as the convention of the National 
Electric Light Association. i 


&He 
More Time for the Illinois Tunnel 
Company. 

The Chicago Council Committee on 
Gas, Oil and Electric Light voted on De 
cember 22 to recommend an ordinance 
giving the Illinois Tunnel Company two 
years in which to comply with its tele 
phone ordinance. This means that the 
company will have until February 8, 1911, 
in which to install 20,000 telephones and 
thus save its franchise. 

The company in return agrees to insert 
in its main tunnel-franchise ordinance a 
clause providing for publicity of all its 
accounts for the information of the city 
when the time comes for the Council to 
fix its carrying rates; also a provision that 
its present telephone system be kept to 
at least its existing condition, and not 
be allowed to depreciate during the com- 
ing two years. 

The application of the company for the 
right to sell its telephone rights to the 
Chicago Telephone Company was not 
passed on. The committee decided that 
this was too important a matter to be 
decided hastily, and that with the exten- 
sion of the time limit for the installation 
of the needed telephones, no immediate 
action was needed. It will, however, pase 
on the question as soon asypracticable. 
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The Faraday Society. 


The thirty-ninth ordinary meeting of 
the Faraday Society was held on De- 
cember 15, 1908, at the Institution of 
Electrical Engineers, London, England. 
Dr. T. M. Lowry occupied the chair. 

A paper by Dr. F. J. Brislee on “A Re- 
determination of the Electrolytic Poten- 
tials of Silver and Thallium” was read 
by Dr. Wilsmore. The electrolytic po- 
tentials of silver and thallium were rede- 
termined over a range of concentrations 
and in solutions of two different salts— 
silver in silver nitrate and acetate solu- 
tions, thallium in thallous nitrate and 
chloride solutions. The general mean of 
both series of measurements for silver is: 
+1.0757 + 0.0006 volt. For thallium 
it was found to be: — 0.0425 + 0.0005 
volt. 

A paper entitled “The Heats of Com- 
bustion of Aluminium, Calcium and Mag- 
nesium” was read by Frank E. Weston 
and H. Russell Ellis. The authors con- 
clude that the heat of combustion of mag- 
nesium is greater than that of calcium 
and calcium than that of aluminium. 
However, the heat of combustion of mag- 
nesium is not much greater than that of 
calcium. The partial reduction of CaO 
by aluminium and of MgO by calcium are 
probably endothermic reactions, similar 
to the reduction of B,O, by potassium and 
endium. The authors are of opinion that 
the reactions they described are compli- 
cated by the interaction of the hot metals 
with the air, and in order to throw light 
on this point experiments are being car- 
ried out in vacuo. 

Dr. H. Borns said that the question of 
heats of formation could hardly be dis- 
cussed until the results of experiments to 
be made in vacuo were known. 

H. K. Picard was able to confirm most 
of the results obtained by the authors. He 
suggested the reaction between alumina 
and aluminium sulphate as an interesting 
one to study, as it might prove to be a 
source of aluminium. 

H. R. Ellis adduced reasons for sup- 
posing that when magnesium was em- 
ployed the nitride obtained was not, as 
had been suggested, magnesium nitride, 
but the nitride of the metal reduced. 

Dr. N. T. M. Wilsmore thought the 
reactions were too complicated to allow 
of deductions from the heats of formation 
of simple oxides. 

H. Russell Ellis then read a paper on 
“The Formation of Graphite by the In- 
teraction of Magnesium Powder and Car- 


bonates.” He showed that magnesium 
powder readily attacks carbonates, pro- 
ducing, among other substances, a black 
powder. This black powder consists of 
amorphous carbon mixed with graphite, 
Which latter substance always predomi- 
rates. When magnesium is burnt in CO, 
a mixture of graphite and amorphous car- 
bon is produced, more of the amorphous 
carbon being present. The graphite was 
identified by converting into graphitic 
acid by oxidation by means of a mixture 
of dry KCIO, and fuming nitrie acid. In 
some cases the graphite was estimated bv 
boiling the mixture with fuming nitric 
acid until no more brown fumes were pro- 
duced, evaporating to dryness on a water 
bath, dissolving out the humic acid, and 
weighing the graphite on a tarred filter- 
paper. The process is very slow, taking 
several days. In all cases when a car- 
bonate was attacked by magnesium pow- 
der graphite was produced. 

A preliminary communication on “Col- 
loidal Barium Sulphate” was made by 
Dr. Ernest Feilmann. This was obtained 
by adding barium chloride solution to a 
solution of an equivalent amount of 
sodium sulphate which has been pre- 
viously mixed with a sufficient amount of 
alkali-casein solution. It was a translu- 
cent, horny mass. When first prepared 
it was quite soluble in water. After keep- 
ing for some time it requires the addi- 
tion of a little very dilute alkali for com- 
plete solution. As a result of the general 
behavior of the substance, its appearance 
under high powers of the microscope, and 
other considerations, the author has come 
to the conclusion that it consists, in all 
probability, of particles of barium sulphate 
surrounded by an enveloping laver of 
casein; therefore a casein surface only 
comes in contact with reagents, a fact 
which to a certain extent accounts for the 
“protective” action. 

Dr. V. H. Veley suggested many 
further lines of investigation, such as the 
use of other colloidal menstrua, the de- 
termination of the size of the particles, 
the conditions of precipitation by acids, 
and resolution by alkalies, and so on. It 
appeared possible that every variety, from 
well-defined crystals to amorphous masses 
of barium sulphate, could be obtained. 

Prof. W. W. Haldane Gee agreed with 
the author that here was a case of barium 
sulphate nuclei protected by an organic 
colloid, and thus producing stable col- 
loidal solutions. The coating might form 
an electric “double layer,” preventing 
neutralization of the nucleus by oppo- 
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sitely-charged ions. He suggested further 
extensions of the method. 

Dr. G. Senter thongh examination of 
the particles by the ultra-microscope 
would prove instructive. 

Dr. H. Borns suggested a possible ap- 
plication of these colloidal solutions in 
the production of uniform reflecting eur- 
faces—for photometric purposes, for ex- 
ample. 
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Annual Meeting of the Western Society 
of Engineers. 

The thirtv-ninth annual meeting and 
dinner of the Western Society of Engi- 
neers was held in the banquet room of the 
Chicago Athletic Association on January 
5. About 135 members and guesis were 
present. Announcement was made of the 
newly elected officers to serve for the year 
1909. These are: President, Andrews 
Allen; first vice-president, Peter Junkers- 
feld: second vice-president, O. P. Cham- 
berlain; third vice-president, Prof. W. F. 
M. Goss: treasurer, Albert Reichmann: 
trustees: for three years, George M. Brill: 
for two years, W, C. Armstrong; for oie 
year, L. E. Ritter; secretary and librarian 
J. H. Warder. ' 

After the dinner the first address wag 
by the retiring president, C. F. Loweth 
who referred to the newly enlarged anar: 
ters of the society in the Monadnock 
Block as the principal achievement of the 
vear. The society was organized in 1869 
and now has about 1.000 members. At 
the last meeting of the board of direction 
Octave Chanute had been elected an hon- 
orarv member. Brief responses were made 
by Mr. Chanute and President-elect Allen, 

The principal addresses were made by 
Frank Trumbull, president of the Colo- 
rado & Southern Railroad, who epoke on 
“The Railroad Situation of Today,” and 
bv General Grenville M. Dodge, on “The 
Civil and Mechanical Engineers’? Work in 
the West in an Early Day and During the 
Civil War.” Mr. Trumbull} decried the 
agitation against the railroads, as it is 
caused principally by political bacteria. 
Government control, with financial re 
sponsibility, as exemplified in the Chicago 
traction settlement, may be a satisfactory 
solution. General Dodge spoke princi- 
pally of the work of the engineer corps 
of the army during the war in building 
railroads, bridges and intrenchments, and 
of the pioneer work of the engineers who 
laid out the first transcontinental rail- 
roads across the mountainous and barren 
West, fighting Indians and disease and 
overcoming, all kinds ‘of hardships. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


CHAPTER II. (Parr V.)—Morors. 


In the case of alternating current as 
well as with direct current, the trans- 
formation of electrical into mechanical 
energy makes use of principles which are 
simply the reversed application of those 
applied in the electromagnetic generation 
of the current, although certain features 
are emphasized in either case that are not 
in general use in the other. For example, 
the induction motor is the type that is 
coming into general use, but the induc- 
tion generator is not as common. 

Among alternating-current motors there 
are the following classifications: 

1. Synchronous type. 

2. Induction type. 

3. Single-phase series type. 


SYNCHRONOUS MOTOR. 


Just as two alternators can be run in 
parallel if brought into synchronism, it 
is evident ‘that one alternator can drive 
another if the two are brought into step. 
One of the chief difficulties of running a 
single-phase synchronous motor is that 
this type of machine is not self-starting, 
but must be brought up to speed to be 
‘in step” before it will operate. Poly- 
phase synchronous motors, however, are 
self-starting without load, and for this 
reason are usually preferred. They are 
used only when large amounts of power 
are required continuously. 


NECESSITY FOR EXACT SYNCHRONISM. 


For stability of operation it is neces- 
sary that the motor should run in exact 
synchronism with the generator. Were 
it not for the fact that an alternator once 
started to operate as a motor automatic- 
ally maintains this synchronism, this type 
of motor would be entirely impracticable. 

When one of these motors is running 
without load, its counter-electromotive 
force is practically equal to the applied 
pressure, just as is true of a direct-current 
motor. In the latter case when the load 
is thrown onto the motor, it slows down 
in speed somewhat, the counter-electro- 
motive force becomes less than the pres- 
sure applied, and the considerable current 
which flows through the armature, has its 
energy transformed into mechanical work. 
If the synchronous motor fell behind in 
speed as the load was thrown on, it would 
get out of step and finally stop. 
As a matter of fact, however, it main- 
tains its speed nearly constant, but 


falls back in phase with respect to the 
applied electromotive force, so that a cur- 
rent sufficient to operate the load passes 
through its armature. Because of this 
change of phase and the resultant change 
of current through the armature, the mo- 
tor practically adjusts itself to varying 
load conditions independently of excita- 


FIG. 62.—STATOR OF INDUCTION MOTOR. 


tion, which can therefore be maintained 
at a constant value. It is even possible 
to operate the motor when the excitation 
is considerably greater or less than the 
normal value. 


PREVENTION OF HUNTING.” 


When the load is increased suddenly the 
speed decreases momentarily and the mo- 
tor falls somewhat out of step with the 
generator; at the same time it takes in 
more power and comes up to speed again, 
and may even exceed the synchronous 
speed, then decrease again, and so on. 
This is called “hunting,” just as in the 


FIG. 638.—ROTOR OF INDUCTION MOTOR. 


parallel operation of generators, and is 
similar to the action of a badly governed 
steam engine. When hunting once be- 
gins, the tendency is for it to become 
greater and greater unless something oc- 
curs to prevent it. This is sometimes ac- 
complished by the use of a fly-wheel loosely 
attached to the synchronous motor shaft 
so as to slip as the speed of the motor 
changes. Another method is the use of a 
damping frame, which consists of short- 
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circuited copper bars set into the pole 
faces of the motor parallel to the arma- 
ture shaft. As the speed of a hunting 
synchronous motor varies, the direction of 
the magnetic flux varies and these shift- 
ing magnetic lines of force induce cur- 
rents in the copper bars of the pole faces 
which oppose the shifting of the magnetic 
flux and thereby tend to prevent the hunt- 
ing oscillations. 


STARTING A SYNCHRONOUS MOTOR. 


The generator and the motor are con- 
nected in series with a lamp or other eyn- 
chronizing apparatus, which may be short- 
circuited as soon as they are in syn- 
chronism. The motor is started from 
some outside source. For this purpose a 
small series-wound, direct-current motor 
will run on an alternating-current circuit, 
since the magnetism of the fields and 
armature reverse together as the current 
changes its direction. Or the machine 


_ may be started by a small split-phase mo- 


tor, which will be described later. The 
synchronous motor must be properly ex- 
cited and the switch closed when the ro- 
tor reaches synchronism, which will be 
indicated by a maximum or minimum 
brightness of the synchronizing lamp, a8 
explained in the synchronizing of gener- 
ators, in Part IV, printed last week. 


THE INDUCTION MOTOR. 

. The induction type of motor is a kind 
of transformer, having a short-circuited 
secondary, capable of rotating within the 
primary. Instead of passing an external 
current into the rotating part, as is done 
in direct-current motors, depending on 
the reaction between this current and the 
magnetism of the field to obtain mechan- 
ical motion, in this case a current is in- 
duced in the rotating secondary. 


DETAILS OF CONSTRUCTION. 

The induction motor consists essen- 
tially of but two parts: A stationary 
framework called the primary or stator 
is wound very much like the armature 
of a revolving-field alternator, as illus- 
trated in Fig. 62, and is connected di- 
rectly to the mains; the other part, called 
the secondary or rotor, has ordinarily no 
external connections and consists of cop- 
per bars embedded in an iron core, the 
ends of the bars being all short-circuited, 
as shown in Fig. 63. 

The rotor core is built up of laminated 
steel punchings, which are mounted on 8 
cast-iron spider, sometimes having arms 
shaped to act as fan blades to force alf 
through the motor. Each slot in the 
iron core contains a single copper bar 
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which is bolted to a short-circuiting ring 
at either end. The bars are held in place 
by overhanging tips of the teeth. The 
electromotive force generated in the bars 
is very low, so that the insulation offers 
no great difficulty. The motor complete 
is illustrated in Fig. 64. 


ADVANTAGES, 


The induction motor is at present by 
far the best type of machine for power 
purposes on alternating-current circuits. 
In its adaptability to varying conditions 
and its general performance it resembles 
the direct-current, shunt-wound motor, 
while in simplicity of construction it is 
far superior. The main advantages of 
the induction motor are as follows: 

1. It starts under load when used with 
polyphase currents, and requires no syn- 
chronizing. 

2. It runs at approximately constant 
speed, regardless of load. In fact, the 
drop in speed from no load to full load 
is only slight. 


FIG. 64.—INDUCTION MOTOR ASSEMBLED. 


3. Having no commutator or brushes 
and no insulation difficulties, its con- 
struction is extremely simple and the cost 
for maintenance and attendance is there- 
fore less than for any other type of motor. 


INDUCTION OF CURRENT IN THE ROTOR. 


When an alternating current flows 
through the primary or stator, a magnetic 
field is set up, a part of which penetrates 
the iron core of the rotor. As the field 
is of an alternating character, correspond- 
ing to the alternating current which pro- 
duces it, it induces alternating currents 
in the copper bars of the rotor. These 
currents are quite similar to the eddy cur- 
rents already described, except that they 
are here given direction by the copper 
bars. 

This induction of a current in the rotor 
ig an action quite similar to that of an 
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ordinary transformer, as already described, 
except that in this case the iron core is 
practically cut in two, part of it being in 
the stator and part in the rotor. The sec- 
ondary of the induction motor, of course, 
differs from that of the trahsformer in 
that it is built to rotate. 


THE ACTION OF AN INDUCTION MOTOR. 


The action of the induction motor is, 
therefore, as follows: An alternating cur- 
rent flows through the windings of the 
stator and thereby generates an alternat- 
ing magnetic field which penetrates into 
the iron core of the rotor: the conductors 
embedded within the rotor iron are thus 
within a reversing magnetic field and have 
a current induced in them. 

The rotor is free to move in a direction 
at right angles to both that of the current 
in the rotor and that of the magnetic 
field of the stator; the result is a trans- 
formation of electrical into mechanical 
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Virginia Passenger and Power. 

The committee representing the Vir- 
ginia Passenger and Power Company, 
Richmond Passenger and Power Com- 
pany, Richmond Traction Company and 
controlled lines, of which Douglas Rob- 
inson is the chairman, gives notice to the 
holders of the first consolidated mortgage 
honds of the Richmond Passenger and 
Power Company, first mortgage bonds of 
the Richmond & Manchester Railway 
Company, first mortgage bonds of the 
South Side Railway and Development 
Company, first consolidated mortgage 
bonds of the Virginia Passenger and 
Power Company, and the bonds and stock 
of the Richmond & Petersburg Electric 
Railway, that, because of the appeals 
which have been taken from the decree 
directing foreclosure sale, it will not be 
possible to issue the proposed new securi- 
ties at once, and accordingly there can be 
no interest payment due January 1, 1909. 

The Appellate Court has advanced these 
appeals, and set them down especially for 
argument on January 13, 1909, and it is 
expected that they will be disposed of 
early in February, which would enable the 
scheme of reorganization to be carried out 
and the new bonds issued within a reason- 
able time thereafter. At that time all 
past-due coupons on the new bonds will 
be paid. 

Over ninety per cent of all the securi- 
ties provided for in the plan of reorgan- 
ization have already been deposited there- 
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Meeting of Toronto Section, A. I. E. E. 

The Toronto (Canada) Section of the 
American Institute of Electrical Engi- 
neers, at its monthly meeting, December 
1S, was fortunate in hearing H. G. Stott, 
past-president of the Institute, and super- 
intendent of motive power, Interborough 
Rapid Transit Company, New York city, 
present a paper, “Notes on the Cost of 
Power.” 

The speaker dealt very fullv with his 
subject. Complete curves were presented, 
chowing the relation between load-factor 
and fixed charges for different plant costs, 
and the cost of power per kilowatt-hour 
and per kilowatt of rated capacity at all 
percentages of rated load for steam recip- 
recating plant, steam-turbine plant, re- 
ciprocating and low-pressure steam plant, 
gas-engine plant, gas-engine and steam- 
turbine plant and hvdraulic-turbine plant. 
Typical summer and winter railway load 
curves were then shown, together with 
typical winter and summer lghting-load 
curves, and typical industrial curves. 
These were followed by a series of curves 
showing the variation in the total cost of 
power during the dav for each of the sev- 
eral plants previously discussed, when op- 
erating with the various typical load 
curves, 

The total cost of power and the oper- 
ating cost of power for the various plants 
was also graphically shown. The subject 
matter of the paper proper, in connection 
with these curves, proved very interesting 
and resulted in a lengthy discussion in 
which W. N. Ryerson, Dean Galbraith, 
Prof. Thos. R. Roseburgh and others par- 
ticipated. The attendance at the meeting 
was 114. 


—ege 
Peculiar Accident to Power-Plant 
Flume. 

As the result of the freezing of the air 
vent at the top of the flume of the Litch- 
field (Conn.) Electric Light Company, 
fifty feet of the heavy steel tubing was 
collapsed when employes attempted to 
empty the down-pipe for the purpose of 
making repairs. The flume, 200 feet 
long and four feet in diameter, furnishes 
waterpower from Bantam’s Lake. In shut- 
ting down the plant the headgate at the 
top of the tube was closed, while the tur- 
bine end remained partially open. The 
attendants did not notice that the auto- 
matic vent was frozen, and as a result no 
air could enter to take the place of the 
water in the tube. The partial vacuum 
produced caused’ fifty feet_of the steel pipe 
near the top to.collapse like so much paper. 
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Electrical Notes from Great Britain. 


In a paper read before the Birmingham 
Section of the Institution of Electrical 
Engineers, Stanley P. Smith, B.Sc., 
showed the sources of failure and incor- 
rectness of the existing methods of testing 
alternators on short-circuit. He ex- 
pounded a method whereby the actual 
full-load conditions can be exactly imi- 
tated and accurately tested on a commer- 
cial scale by supplying the total losses, 
and the accurate temperature rise and 
efficiency thus obtained. For the sake of 
comparison, results secured from other 
methods—notably the Behrend method— 
were given. 

Before the Leeds Section of the Insti- 
tution, Capt. A. Gardiner, R. E., intro- 
duced the subject of “Railway Signaling; 
Its Defects and Suggestions for Remov- 
ing Them.” Railway experts were pres- 
ent to take part in the discussion. 

The address of G. F. Pilditch, the 
chairman of the Dublin local section, was 
on the question of electricity supply 
within purely residential districts. Mr. 
Pilditch considered the commercial and 
not the engineering aspect of the matter, 
and referred to some of the obstacles 
which tend to prevent a reasonable meas- 
ure of success from being attained. Poor 
load-factor he gave as the most vital of 
all the adverse conditions for a purely 
residential supply having no tramway 
load. Practically the only apparent 
means of improving the load-factor is by 
an extended use of electric heating appa- 
ratus and cooking utensils, but the high 
initial cost of the apparatus is the con- 
sumer’s objection; in reply to which the 
makers say that it is not the cost of the 
apparatus, but the cost of the wiring. 
Mr. Pilditch declared that so long as cata- 
logue prices were so high there was no 
hope in the prospect, however cheap the 
cooking current might be. In residential 
districts the long garden approaches to 
houses made the cost of house-services 
high. The task of securing new business 
in such districts is difficult, for few such 
undertakings can afford to support a sep- 
arate publicity department. Some cheap 
means must be adopted to keep the un- 
dertaking in touch with the residents. 
Mr. Pilditch’s own experience showed 
him that it was not sufficient merely to 
distribute literature broadcast. In Rath- 
mines he issued 2,000 pamphlets on the 


Se, et eee eee 


(By our British Correspondent.) 


advantages of electricity in the household. 
They were designed to look as unlike a 
irade circular as possible, and a personal 
letter accompanied each. Only three, out 
of 2,000, residents, wrote asking for fur- 
ther particulars. He then tried the effect 
of putting on a canvasser to follow up 
the pamphlet—a meter reader was se- 
lected, because he was acquainted with 
the district and also knew something of 
the consumption for the different classes 
of houses, as well as being versed in the 
cost of installation work. His remunera- 
tion was made dependent upon the re- 
sults, being based on the additional lamp 
connections. Since Rathmines has been 
working in this way, quite a healthy and 
steady increase in lamp connections has 
been maintained. The production of 
suitable literature, on some co-operative 
arrangement, was advocated. “It is the 
cumulative effect of the regular distribu- 
tion of good, entertaining literature that 
is needed, and without the co-operative 
principle this is unattainable.” A per- 
manent showroom is of more value than 
a fortnight’s attractive exhibition where 
people will go to while away a pleasant 
and inexpensive hour. Mr. Pilditch 
would like to see a permanent showroom 
where the local wiring contractors can 
exhibit their fittings under proper con- 
ditions in co-operation with the supply 
authority. Tenants and landlords alike 
are reluctant to bear the cost of wiring, 
and to get over this difficulty the speaker 
said it must be possible for the supply 
authorities to put in installations free of 
all cost either to the landlords or tenants, 
charging a small rental for their use. 
Referring to the metal-filament lamp, Mr. 
Pilditch thought it would be a great mis- 
take to increase the price of current on 
account of a possible decrease in the de- 
mand per consumer—to do this would 
give a decided setback to the industry, in 
his opinion. 

The electric-lamp position quite natu- 
rally came in for comment at the recent 
annual meeting of the Edison & Swan 
United Electric Light Company, which is 
the original maker of the Ediswan carbon- 
filament lamp. This lamp is still being 
manufactured in the old factories, while 
a new metal-lamp factory has just been 
started up. The chairman, Henrv Wolf- 
enden, admitted that the increasing use 


of the new lamps had affected the lamp 
makers, decreasing the demand for carbon 
lamps, but it appeared to him to be quite 
feasible to compensate for this in the fu- 
ture by extending the use of electric light 
to areas, which, by reason of the expense, 
had not yet been touched, such as small 
gas-lighted dwelling houses. Carbon 
lamps would continue to be used on ac- 
count of their low price, in places where 
only short-hour burning would be re 
quired, while metal-filament lamps would 
be used where long-hour burning was 
needed, on account of their economy of 
consumption. Electric light had, un- 
doubtedly, been a luxury, and to democ- 
ratize its use, he said, it was necessary 
to have, first, an economical and highly 
efficient lamp; second, a cheap form of 
house installation, and third, a more sim- 
ple method of charging for the current 
supplied. The first has been attained, 
although finality has not been reached, 
and the second requirement is in use on 
the Continent, although the rules of the 
fire Insurance companies do not allow its 
use in England. British lamp makers 
have recently announced considerable re- 
ductions in the prices of tungsten and 
tantalum lamps. 

As has already been pointed out by the 
writer in these pages, both electric rail- 
road and tramway fares in the United 
Kingdom have been reduced to a figure 
yielding practically no return to the in- 
vester on his capital outlay. Competi- 
tion has been largely responsible for this, 
but municipal authorities got into the 
way of charging low tram fares before 
they knew what the costs of maintenance 
and depreciation would be, and companies 
applying for tramway concessions have 
practically had to do as they were told by 
the authorities through whose - districts 
they run. Some cities run half-penny 
fares, but others have shown good sense 
in avoiding the concession of a costly lux- 
ury. It seems to be pretty certain that 8 
raising of fares will come on a number 
of systems before long. In regard to the 
tube electric railroads of London, Sir 
Herbert Jekyll, the head of the London 
traffic branch of the Board of Trade, has 
spoken plainly on this point in his report 
just issued, reviewing the traffic problems 
of London. Alluding to the excessive 
competition between the existing means 
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cf transportation, he says: “The price of 
transportation, like that of any other com- 
modity, cannot long be kept below its 
commercial value, while the failure to 
earn a reasonable return checks enterprise 
and hinders the provision of new facilities 
for locomotion which, if not required for 
the moment, cannot fail to be required 
in the near future.” In his reference to 
tramways, Sir MWerbert points out that ex- 
tension on a large scale, coupled with the 
unification of the tramway systems and 
the removal of obstacles to through run- 
ning, seems at present to offer the best 
practicable means of dealing with the 
dense suburban traffic up to a distance of 
eight or ten miles from the centre of 
London. 

While referring to London tramway 
matters, we should mention that the Ald- 
gate-Bow route which was equipped on 
the “G.-B.” surface-contact svstem is 
again under consideration. It will be re- 
membered that serious complaints were 
made regarding the safety of the section 
to the public, and W. M. Mordev, who 
was asked to investigate matters for the 
Council, has reported advocating the mak- 
ing of experiments, lasting a few weeks, 
on half a mile of the route. The cost 
will be $2,500 and will include the over- 
hauling of the half-mile of track and the 
modification of the studs, the latter being 
tested to a definte standard of electrical 
and mechanical working before being put 
back. Several cars are to be run over 
the section at night under trying track 
and weather conditions. The presence of 
live studs is to be insured by adding to 
the mud on the road at a sufficient num- 
ber of points to enable a thorough trial 
to be made. The collector will first be 
used as at present, and then with two 
exciting evils only. The wood coverings 
of the collector will be made impervious 
to moisture by soaking in hot paraffin 
wax or other impregnating material. It 
18 not considered necessary to change the 
whole of the studs for this trial, but 
about fifty cast-steel heads will be put in, 
mainly to find out how much they im- 
prove the contact with the collector, by 
reason of the better magnetic quality of 
the steel, Upan the result of this irial 
depends the future of stud traction in 
London. At the same meeting at which 
the above matter was decided, the London 
County Council placed important con- 
tracts for the electrification of further 
horse sections in North London. 

The curtain has just fallen on what 
may be one of the last acts of the London 
power play. Once again the season’s Bulk 
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Supply scheme is dead, for the House of 
Commons committee has declared that the 
preamble of the London and District 
Electricity Supply bill has not been 
proved. Year after year the same thing 
has been happening, and the lawyers and 
experts have waxed fat—without kicking. 
Really, after all that had gone before, 
there appears no valid reason why this 
year’s bill should succeed where previous 
ones had failed. Some believe that the 
doubt as to financial backing killed it. 
Be that as it may, it is dead, and the 
next step is to hear the existing compa- 
nies and municipal authorities on the 
schemes that they have brought forward 
for linking up their generating stations 
and networks for mutual benefit and the 
public good. 


Go 
BOOK REVIEW. 


“Die Elektrischen Eigenschaften und die 
Bedeutung des Sclens fiir die Elektrotech- 
nik.’ By Dr. Chr. Ries. Berlin. Admin- 
istration der Fachzeitschrift “Der Mechani- 
ker.” Paper. 92 pages. 7 by 10 inches. 


To the student following the develop- 
ment of inventions for telephoning over 
a beam of light and seeing at a distance 
electrically, as well as to the amateur in- 
terested in the remarkable properties of 
selenium cells—and is there an amateur 
experimenter who has not at one time con- 
structed a selenium cell after some fash- 
ion?—Dr. Ries’s compilation of existing 
data, coupled with his original researches 
upon “The Electrical Properties of Sele- 
nium and Its Significance in Electrotech- 
nology,” will offer an amount of detailed 
information on this attractive subject 
probably never before assembled on as 
many pages. 

The contents of the book are divided 
into a number of headings covering the 
general chemical and electrical properties 
of selenium, crystallization of the element, 
construction of photo-electric cells, tem- 
perature coefficient of selenium, influence 
of light upon its sensitivity, lag of resist- 
ance behind illumination, influence of the 
color of the incident light, and the photo- 
electromotive force of selenium cells. The 
second section is taken up with practical 
aspects of the application of the selenium 
cell. Several methods of telephoning over 
a beam of light are described and dia- 
grammed, and the transmitted results of 
different schemes for the electrical trans- 
mission of photographs are reproduced 
and the processes explained. 

The field treated is covered with char- 
acteristic German thoroughness, and the 
publication of this volume will prove of 
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service to a host of experimenters in pre- 
senting, as it does, about all the informa- 
tion that is known on the very interesting 
subject of the change of the electrical re- 
sistance of selenium with the illumina- 
tion to which it is subjected. 

coo. 

Lower Cable Rates Do Not Increase 
: Traffic. 

Regarding the agitation for lower cable 
rates between the United States and Eu- 
rope, George G. Ward, vice-president of 
the Mackay Companies, says: 

“The statement that twenty-five cents 
per word is a high rate and discourages 
trade is not in accord with the facts as 
ascertained by experience. A number of 
vears ago the Atlantic cable rate was re- 
duced to twelve cents per word, and that 
low rate continued for two years and four 
months. This thorough and costly test 
proved that the reduction to such a low 
rate produced only a ten per cent increase 
in traffic, while receipts were diminished 
by nearly fifty per cent in cash. ‘The 
cable business was done at a loss. The 
restoration of the twenty-five-cent rate 
was a necessity. 

“Less than one per cent of the public 
uses the cables, and a reduction in rates 
would mean increased profits to that one 
per cent, to the ruin of the cable com- 
panies, 

“The disposition of the cable companies 
to meet public requirements is conspicu- 
ously shown in their attitude toward code 
language employed to condense dispatches. 
More than nincty-eight per cent of cable 
messages are in cipher code, and each code 
word mav represent as many as twenty 
plain words, so that the cost of cablegrams 
is often less than two cents per word. 

“Because of the difference in time be- 
tween Europe and America the business 
hours common to both countries are only 
three or four. It is imperative that the 
cable companies shall have ample facili- 
ties to transmit with reasonable dispatch 
all the business offered during those hours. 
The consequence is that a great volume 
of cable business is crowded into those 
three or four hours, and if cables were 
unable to transmit it within those hours 
a large portion would be lost. Were 
it not for this condition half the cables 
in the Atlantic would be sufficient to 
carry all traffic that is offered. This pro- 
viding of facilities necessary to take care 
of business at its highest pressure during 
these three hours is what increased the 
original capital outlay and makes the ex- 
penses of operation and maintenance 
high.” 
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Electrical Patents in 1908. 


That no great advance has been made 
in the electrigal world during the past 
year is to state a fact that should not be 
discouraging when rightly considered. 
Slow growth and the piling of one atom 
upon another is the law of invention in 
all fields and the normal law of prog- 
ress. It is only once in a decade or two 
that a giant piles Pelion on Ossa, and then 
for another decade lesser workmen are 
busy smoothing off the ragged surface, 
filling up lacune and obliterating faults, 
and, further, if the stream of the year’s 
invention be not very deep or swift, it is 
at least spread out over a very wide area 
and the total of work done is equally 
large. 

The year gone by has seen no wonders 
performed in electrical inventions, none 
of those prodigious steps taken which 
cause the public to stand agape with up- 
lifted hands, but the public, if it cared to 
notice, would have seen a host of workers 
in a score of fields laboring to perfect and 
improve, each one carrying the world’s 
knowledge and power a step farther, and 
if not adding a new weapon to man’s 
armory in his warfare with the elements, 
at least giving to the old one a keener 
edge, a better point or a more convenient 
handle. 

On looking over the patents granted 
during 1908, one fact stands out very 
sharply. In all the fields of inventive 
endeavor the patent which is assigned to 
an actually operating company is ex- 
tremely rare. For one which is so as- 
signed, there are twenty or more which 
are not and which never will be taken up 
by practical manufacturers or put into 
practical operation. In electrical inven- 
tions, however, the reverse is the case. 
The greater proportion by far of these in- 
ventions is assigned to the big electrical 
companies before the patent is taken out. 
This is of course somewhat the case be- 
cause these companies employ a staff of 
highly trained and specialized men to do 
nothing else but solve problems, and when 
solved, to patent the method or mech- 
anisms devised; but it also shows that a 
majority of electrical inventors work along 
practical lines to certain definite ends. 

The Patent Office records show there- 
fore a far larger proportion of useful in- 
ventions in electrical art than in all other 
classes of invention. Electricity is too 
abstruse a subject for the casual or 
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“crank” inventor to venture on, and as a 
consequence there are but few silly elec- 
trical inventions, though there may be 
many which will never be applied. 

Reviewing the work of the Patent Office 
in this line during the past year, it is 
seen that a considerable decrease has been 
made in the number of electrical patent 
applications pending, and this not because 
of any decrease in the number of applica- 
tions, but rather because of an increased 
effort on the part of the Patent Office 
force to bring the work up to time. At 
the close of 1907 there were nearly two 
thousand applications pending in the Pat- 
ent Office divisions having charge of elec- 
trical matters. With the termination of 
1908 there will be only about fifteen hun- 
dred. Of these, the division having 
charge of electric lighting and general 
appliances has nearly half, while that 
dealing with telegraphy and telephony has 
only about a fifth of the total number. 
Apparently the figures show that there has 
been an increase in the number of patents 
applied for in motors, motor control, gen- 
erators, railways, etc., and a decrease in 
those applications dealing with telegraphs 
and telephones. This is borne out by 
consideration of the patents issued, a very 
large proportion of which are on control- 
ling mechanisms and systems. Indeed, 
motor control seems to have had a larger 
share of attention this last year than any 
other field, and next to it, perhaps, come 
those classes of invention which deal with 
the automatic telephone systems and ap- 
pliances connected therewith. Very little 
was done, comparatively speaking, in car 
lighting or heating, and a good deal in 
railway signaling, particularly those sig- 
nals which are actuated by the power cur- 
rent of a line. 

While but few patents were issued in 
wireless telephony, wireless telegraphy 
came in for a fairly large share of atten- 
tion, though little of any great moment 
was disclosed. It would seem that this 
branch of the art, and particularly wire- 
less telephony, is in one of those quiescent 
states waiting for some vital problem to 
be solved, or for a genius to bridge some 
gap over which the small fry of inventors 
may swarm to a further attack. De For- 
est and Poulsen were the most prominent 
names in the list, the latter with a method 
of signaling by which the energy ac- 
cumulated in an oscillation circuit is pe- 
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riodically brought to act on a wave indi- 
cator. This is effected by periodically 
putting the oscillation circuit out of 
resonance with the aerial or other circuit 
to which it is tuned, whereupon the ac- 
cumulated energy will be itself turned 
into any path containing therein a tele- 
phone receiver. . 

Another improvement in wireless teleg- 
raphy is a receiver devised by Captain 
Leonard Wildman, United States Army, 
designed to minimize the trouble usual to 
detectors of the imperfect-contact type, 
residing in their tendency to respond to 
extraneous vibrations and concussions, and 
so to give false signals. 

Among the most novel examples of 
wireless telegraphy was a system devised 
by Isidor Kitsee, of Philadelphia, in 
which the underlying principle consisted 
in producing an explosion of a gas by the 
incoming impulses, and through said ex- 
plosion actuating a circuit closer which 
is in turn connected to a telegraph 
sounder. It will be scen that in a sense 
this is a relay of a kind never heretofore 
suggested. 

In ordinary telegraphy very little has 
been done in the last twelve months, the 
most prominent inventions being the 
Wire 
telegraphy may have reached the end of 
its possible adaptation, or be waiting, like 
Mr. Micawber, for “something to turn 
up,” or, rather, some one to turn up with 
a new idea. We are liable to say, “this 
is the end,” only to have our words refuted 
by some studious gentleman who, even 
while we say it, rises to show us that our 
Ultima Thule is but the beginning of a 
new journey. You can never tell what 
genius may be lurking just around the 
corner, and herein lies the danger of pre- 
dicting the end of anything. 

While not a great deal was accom- 
plished in electric lighting, if we except 
generators and systems, yet a number of 
patents were granted on mercury-vapor 
lamps and rectifiers therefor, these dealing 
principally with lamp-starting problems 
and the dissipation of heat. There were 
one or two patents granted on static bal- 
ancers for use with the three-wire systems. 

Apparently more and more is being 
done in electrometallurgy, and while 
none of the patents granted in this last 
vear upon electrical furnaces would set 
the world on fire, they were, designed to 
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accomplish other results of far more in- 
terest and value in the production of new 
compounds and the reduction of old. It 
is noteworthy in this connection that these 
inventions originate very largely at Niag- 
ara Falls, the centre of this field of energy. 

It has been impossible in this cursory 
article to do more than glance at the 
general trend of electrical invention, and 
even at that the solid inventions in dis- 
tribution svstems and automatic teleph- 
ony have been barely alluded to without 
detailed reference at all, while all the host 
of smaller inventions, such as conduits, 
fuse plugs, transmitters, rheostats, ete., 
have not even been noticed. There is one 
other device, however, not coming under 
any general head, yet of considerable in- 
terest, which would seem to merit atten- 
tion in this review as offering a solution 
of a difficult problem to anyone who con- 
siders our present method of determining 
the light value of lamps. The invention 
is by William J. Hammer, of New York, 
and proposes to do away with the variable 
physiological factor present when estimat- 
ing light intensities by the eye. Everyone 
who has engaged in this branch of work 
knows the difficulty that the personal 
equation causes, and that differences 
amounting to as much as ten per cent will 
exist between the estimates made by dif- 
ferent observers with the best available 
scientifie means of comparison and that, 
furthermore, the color of the light has a 
great deal to do with these variable esti- 
mates. In addition, also, the observer is 
comparing one fluctuating body with an- 
other fluctuating body, for even the best 
standard lamp will vary under different 
physical conditions. The solution, accord- 
ing to Mr. Hammer, is very simple. A 
heam of light from the lamp to be meas- 
ured is passed through a screen and on 
the face of a selenium cell whick is in 
circuit with a voltmeter. Previous rat- 
ings, of course, have been taken from any 
of the standard lamps, as the “pentane” 
lamp, and a standard scale having once 
been made it is obvious that other lamps 
can be compared therewith accurately 
and certainly, without danger of the per- 
sonal equation cutting in to create an 
error. 

Very much the same idea, at least as 
far as using a selenium cell is concerned, 
was suggested in one of the inventions of 
this last year for the measurement of 
X-rays, these rays being received upon a 
fluorescent screen and the light therefrom 
being received upon a selenium cell. 

The inadequacy of such a brief sum- 
mary as this of the work of the year is 
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patent to everyone, but this inadequacy 
is quite largely due to: the difficulty of 
selecting from the mass of patents those 
which will be of abiding value. The rela- 
tive value of inventions cannot be deter- 
mined by any survey of the patents 
granted thereon. This must be left to 
the test of time and practical experience, 
and, hence, the real advance in electrical 
science during the year can best he told 
by data compiled from the factory and 
workshop, from the electrical roads and 
from the great public-service corporations 
wherein the plans and methods set forth 
and protected in patents are finally em- 
bodied and actually set to work. 

ede 
Great Falls Waterpower Developments. 

Work is progressing rapidly in connec- 
tion with the 72,000-horsepower develop- 
ments on the upper Missouri River in 
the vicinity of Great Falls, Mont. 

The diverting coffer dam at Rainbow 
Falls has been completed so that the engi- 
neering force can get into the bed of the 
river to make their surveys for the power 
house and head works, and actual con- 
struction on the dam is under way. This 
coffer dam is built of stone and dirt and 
is not intended to be absolutely tight. A 
second coffer dam is being built. This 
will be permanent. 

The plans for the dam and masonry 
work at the head gates are now complete. 
Those for the power station and ma- 
chinery contained therein will be made 
later at the Boston office of Charles T. 
Main, the engineer in charge of the de- 
velopments. 

An engineering building has been con- 
structed for the engineering force con- 
taining a drafting room, living room, 
sleeping rooms and a bath room. This 
building will be steam heated and clec- 


` trically lighted from a temporary plant. 


A spur track from the Great Northern 
Railroad has been built into this plant for 
a distance of 7,000 fect. 

The type of dam which has been de- 
signed is a rock-filled timber crib, cov- 
ering a large area of the bed with a very 
wide apron. The lumber for the dam has 
been delivered. 

At the Great Falls of the Missouri the 
programme is practically the same as that 
at Rainbow Falls. The diverting dam is 
partially built and the survevs in the bed 
of the river are being made. 

No contracts will be let for the con- 
struction work of the dams or power 
houses, as the Great Falls Water Power 
and Townsite Company is doing this work 
with its own superintendent. 
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Foreign Advertising. 

At the recent annual mecting of the 
Technical Publicity Association, Presi- 
dent Charles S. Redfield, advertising man- 
ager of the Yale & Towne Manufacturing 
Company, delivered an interesting ad- 
dress on the subject of “Foreign Adver- 
tising.” 

Mr. Redfield considers that the trade 
papers abroad can be considerably im- 
proved, and that the average business 
man in Europe will concede that the poor 
quality of the papers is caused by the lack 
of the demand for good service in the 
various industries. A properly conducted 
trade paper produces its own demand, 
and then proceeds to fill it. Its mission 
in America is a definite one, and its place 
in the business world a definite piace. 
Mr. Redfield spent nearly a month in 
France, and discovered that it has no 
strong papers in the hardware and ma- 
chinery fields, except one or two in the 
latter, which are rather more scientific 
than commercial in their aims, In Eng- 
land, however, the conditions are much 
similar to those in this country. Too 


strong an expression cannot be made in 


commending the energy and wide-awake- 
ness of the Germans. 

At the present time, for any American 
manufacturer to attempt to use exten- 
sively the trade papers of Europe to push 
the sale of his product is, in Mr. Red- 
field’s judgment, money poorly invested, 
unless he has wise and careful agents in 
the various countries, who are capable of 
taking and using a certain amount of 
space, watching it carefully, and, gener- 
allv, exercising the supervision which can 
only be given when close at hand. 
ede 
Corona Phenomena. 


To the Editor of the Erectrica, Review 
AND WESTERN ELECTRICIAN: 

This is to call your attention to an 
error which appears in your abstract of 
my paper on the Corona Effect, pub- 
lished in your issue of January 2. On 
page 25 a formula appears as: 

2.055 X 170 X .60 


Eca - 1.41 = xX (2r +.07) x 
log D = Ee = 147,500 XxX (2r + .07) 
x logn Ra 

r 


The factor (2r + .07) should appear as 
(r + .07). This error is practically obvi- 
cus, but I think it better to have the cor- 


rection made, 
i LAMAR LYNDON. 
New-York; January 4. 
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ELECTRICAL MINING NOTES. 


BY SYDNEY F. WALKER. 


The Mining Exhibition—The British 
Mining Exhibition, which was just held 
at Olympia, London, was a remarkably 
good one. It was kept open for three 
weeks instead of one, as in previous years, 
and there were complaints from some of 
the exhibitors of its being too long. The 
small attendance was due, I think, to the 
fact that the number of visitors was 
spread over a longer period. Among 
many of the exhibits it was evident that 
electricity is steadily making its way, and 
the principal thing noticed was the steady 
improvement that is being made in the 
electrical apparatus manufactured for 
mining work. Motors are being made 
stronger and more powerful for every kind 
of work. Enclosed motors are being used 
more and more and the parts of other ap- 
paratus are being made stronger. The 
great reason why electrical apparatus 
sometimes fails in mining works is be- 
cause the makers or contractors do not 
sufficiently realize the rough-and-tumble 
treatment that it has to submit to. As 
this state passes away, as manufacturers 
and contractors realize more and more the 
conditions that have to be worked to, suc- 
cess will be greater. 

There is a strong tendency on the part 
of mining engineers and colliery man- 
agers to use compressed air at the face of 
the coal because of the repeated acci- 
dents that have taken place with electricity 
and because of the danger of firing gas 
at the face. But the air is now generally 
compressed vlose to the face, as close as 
the conditions of safety will allow, the 
compressors being driven by electric mo- 
tors. The electric locomotive has not yet 
taken its place in mining work in this 
country, except at a small lead mine in 
Cumberland. The electric capstan, how- 
ever, a very good sample of which was 
exhibited by Dick, Kerr & Co., is likely 
to prove of service in mines. There 
are many places both on the surface and 
underground where a capstan would be 
very useful, and in those mines which 
have an electric service, electric capstans 
might be fixed pretty well anywhcre, ex- 
cept where there is gas. 

Accidents in Mines from Electrictty.— 
The electrical press on this side has been 
rather severe of late upon colliery man- 
agement in connection with accidents that 
have taken place through the use of elec- 
trical apparatus. Unfortunately, acci- 
dents, the majority of them fatal, have 


been increasingly frequent of late, and 
it cannot be said that they have been less 
frequent since the promulgation by the 
Home Office of the special rules governing 
the use of electricity in coal mines. It 
will be remembered that when these rules 
were under discussion I strongly depre- 
cated the detailed manner in which they 
were laid out. 

The accidents that have occurred dur- 
ing the last year or two have claimed for 
their victims very largely laborers who 
had no knowledge and pretended to no 
knowledge of electricity. In almost every 
case that has occurred, the accidents have 
occurred through men touching portions 
of the apparatus that were supposed to 
have been insulated, but the insulation hav- 
ing broken down, the portion they touched 
was alive and the usual results followed. 
The cases have been varied in their 
character in almost every possible way. 
A man was killed when moving the haul- 
age rope of a coal-cutting machine because 
the insulation of the cable connecting the 
service with the machine had been de- 
stroyed. Men have been killed by taking 
hold of the ordinary bare galvanized-iron 
signal wires because at some other part 
of the mine they had become connected 
with the electrical power service through 
the insulation of the latter having broken 
down. Men were killed by clasping ar- 


- mored cables which were supposed to be 


insulated, but the insulation between the 
armor and the conductor having broken 
down the former became alive. There 
have been other cases, but in all cases, so 
far as I am aware, it has been the insula- 
tion of some part of the plant that has 
broken down and that has rendered some 
other part alive that would otherwise be 
perfectly harmless. 

One obvious precaution that might be 
enforced is to warn all men about the pit 
never to touch any conductor or any cable 
of any kind unless they are absolutely 
obliged to. This precaution would not get 
rid of all the accidents. It would not 
have avoided the accident where men 
caught hold of the signal wires, nor where 
the man was engaged with a haulage rope, 
nor again where a man accidentally fell 
against a cable. But it would get rid of 
some, and if only a few lives are saved, 
surely that is something accomplished. 
Another obvious precaution for colliery 
owners is to have their men instructed in 
the elementary principles of electricity. 
It is not practicable nor would it be ad- 
visable to endeavor to make of the, say, 
three or four thousand men who work 
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about a modern group of collieries skilled 
electrical engineers, but it is perfectly 
practicable, at no great cost, to furnish 
them with a certain elementary knowl- 
edge, which, if it does nothing more than 
give them a wholesome respect for elec- 
trical apparatus and a dread of meddling 
with it, unless they are perfectly sure that 
it is safe, will have accomplished a great 
deal. 

Further, as every electrical engineer 
knows, half the troubles with electrical 
apparatus are caused by very trifling 
things that a very elementary knowledge 
would often be able to put right. It is 
highly desirable that the men be able to 
ascertain for themselves whether the insu- 
lation in any particular case had broken 
down. It does not require a large amount 
of skill nor a large amount of experience 
to know when a cable, for instance, is dam- 
aged and when it should be treated with 
care and respect. It would not be a great 
matter to give the men emploved on haul- 
age roads pieces of insulating tape to 
carry in their pockets with which they 
could wrap suspicious-looking places upon 
cables by the roadside. A very rough and 
ready wrapping would prevent a large 
number of the shocks that have taken 
place. 

And all this with a little care and 
thought on the part of the management 
and ownership might be extended very 
largely, and whatever else might result 
it is quite evident that one thing would 
be certain, viz., that, while the cost of 
giving the instruction to the men would be 
very small, the solid benefit in hard cash 
to the owners would be very substantial 
Bearing in mind that under the Work- 
men’s Compensation Act every man killed 
may cost colliery owners as much as £300, 
and that this will give a great deal of in- 
struction of the useful kind to a good 
many men, the matter is at least worth 
considering. 

The Difficulties of the Colliery Elec 
trical Engineer—I have remarked abore 
that I think the writers of the articles 1 
the electrical press on this side hardly 
appreciate the conditions under which the 
electrical engineer at a colliery has to 
work. In the first place it must be bor? 
in mind that in a large modern colliery 
there will be several miles of roads along 
which cables, junction boxes, etc., may 
be fixed. In a very large colliery I do not 
suppose that ten miles of roads would be 
excessive. Ten miles is not a bad walk 
on the surface on a nice bright day, not 
too warm, and with no impediments 
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Underground walking is very different 
indeed from walking on the surface. Some 
parts of the roads are like caves of the 
winds, owing to the necessarily large vol- 
ume of air that has to be driven into the 
mine for ventilation. Other parts of the 
mine are very warm and very moist, espe- 
cially in the deeper mines that rule so 
largely in the United Kingdom. In walk- 
ing underground one is sometimes able to 
maintain the vertical position, but more 
frequently one would have to perform a 
certain portion of one’s round with one’s 
body very much at right angles. Further, 
the roads over which one has to walk in a 
colliery are not designed for walking. 
They are designed for the colliery wagons 
to be hauled over. They have the usual 
rails and sleepers, often pulleys, and the 
roadbed itself is rarely even; it is often 
full of holes, ete. 

If the electrical engineer who is in 
charge of the apparatus at a colliery is 
to keep everything absolutely harmless he 
must keep up the insulation of the whole 
of the apparatus, the whole of the cables, 
motors, joint boxes, distribution boxes, 
etc., and must examine and test all of 
them very frequently. I think it will be 
seen that, supposing it could be done by 
one man, his life would at least be strenu- 
ous. But, as every electrical engineer 
knows, it would be absolutely impossible 
for the most careful engineer to make sure 
of keeping the insulation of the whole 
apparatus good in the sense that it would 
be harmless. Supposing that he had made 
a careful insulation test before going down 
the pit and had found everything right, 
and supposing again that he had gone 
round every part of every apparatus and 
had found everything apparently right as 
he came to it, or had put it right. In 
the working of the average coal mine 
nothing is more likely than, a8 soon as 
he had left some section of the work, some 
little thing would happen absolutely be- 
yond his control, such as a fall of roof, a 
little bit of an extra creep, a mine wagon 
off the track, or something else, so that 
the insulation of a cable, switch, fuse or 
junction box that he had just left right, 
may have been destroved, and anyone 
touching the cable or the boxes referred 
to might receive a fatal shock. 

Further, as evervone who is acquainted 
with colliery work knows, the location of 
defective insulation in colliery cables and 
apparatus is by no means an easy matter. 
It is quite easy by proper insulation tests 
at the switchboard to know that the insu- 
lation of a certain pair of fecders is bad, 
but it is quite another matter to know 
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where it is bad. Care in observation will 
enable the electrical engineer in charge to 
know whether the lowered insulation re- 
sistance shown by the test is probably due 


to a gradual and general deterioration of | 


the cable or to a sudden mechanical in- 
jury. In the great majority of cases the 
latter is the cause, and then it is by no 
means such a simple matter as it looks to 
find it. Of course the method of finding 
it is quite simple, but it entails continual 
walking to and fro, continual communica- 
tion with the surface, or the breaking up 
of the cable into sections, or both. None 
of this can take place while the pit is 
working. Fvervone who has had anything 
to do with collieries will know how chary 
the banksmen are of allowing anyone to 
go up or down while coal is being wound. 
In modern collieries the success of the col- 
liery depends very largely upon a certain 
amount of coal being drawn out during 
the winding period, and every stoppage 
is very jealously objected to, as it means 
so many less tons of coal. In some mod- 
ern collieries as many as six mine wagons 
are drawn at once, and the quantity of 
coal may be as much as nine tons. If aman 
wants to come up or down it is against 
the law that coal should come up at the 
same time, and therefore for every lime 
the electrical engineer or his assistant was 
going up and down nine tons of coal 
might be lost to the working day, and 
those who have had to locate insulation 
faults in cables will know how many tons 
might easily be lost if the electrical engi- 
neer were allowed to come up and down 
as often as he liked. Hence testing and 
locating faults can be done, and has to be 
done, at night. 

The Men to Be Employed as Electrical 
Engineers at Collieries—And behind all 
this there is another very serious prob- 
lem, and that is, finding the men who 
can act efficiently as electrical engineers 
at collicrics. I am aware, of course, that 
there are anv number of young fellows, 
just fresh from a technical college, who 
are of opinion that they could do the 
work quite easily. They mean of course 
that they will try, and no doubt they 
would try, but trying is one thing and ex- 
perience, unfortunately, is another, and 
the colliery can hardly wait while the 
{echnical college man is making his ex- 
perience. To put it plainly also, the work 
the electrical engineer at a colliery has to 
do and the conditions under which he has 
to work are not enticing. Collieries can- 


not afford to pay high salaries. The class 


of man that has usually obtained the po- 
sition of electrical engineer at a colliery 
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has been more of the workingman, or the 
mechanic type, and it must be acknowl- 
edged that he is very much better fitted 
for the work than the technical college 
student or one of his education. The 
large firms who have large iron works and 
numbers of collieries employ electrical en- 
gineers of fairly high standing and are 
able to pay them fairly well, but these 
men hardly expect to be called upon to 
do the work pointed out above, to go 
through the roads to see that cables, 
switch boxes, etc., are in order. They 
will make an occasional inspection, but 
that will be the utmost thev expect to do. 
As a matter of fact, men who can design 
work for the collieries and men who are 
able to look after apparatus at a colliery 
can usually find work that is very much 
less severe in its character and at least 
as well paid. Further, the life in the col- 
liery village is usually not verv lively, and 
young fellows who have been brought up 
in towns will not probably take to it very 
kindly. 

The result of all this appears to me 
to be that the problem will work iteelf 
out in the same way as the coal-cutting 
problem has, by the development of a class 
of colliery electrical engineers, men who 
are mining men first, or at least who have 
grown up in a mine and have become elec- 
trical engineers afterward, or who have ac- 
quired a sufficient knowledge of electrical 
engineering to keep the colliery plant go- 
ing. When I was inquiring into the use 
of coal-cutting machinery some years ago 
the question of the men who turned out 
best as drivers or attendants on the ma- 
chines came up, and I found that the 
opinion generally was that the miner who 
acquired a sufficient knowledge to handle 
his machine was very much the best man 
to employ. The mechanic who was put 
to the work was unused to the conditions 
ruling at the coal face and was very far 
from it at his best. He was more engaged 
in looking after his own safety under the 
(to him) novel conditions than in run- 
ning the machine at its best; and the 
same thing will apply to electrical engi- 
neers at work in a colliery. The condi- 
tions must be novel to them for some 
time after they arrive at the colliery, and 
a large portion of their time and atten- 
tion will be taken up in looking after 
themselves and there will be verv little 
time to spare for looking after the ap- 
paratus. The man, however, who has 
grown up in the mine will look after him- 
self by instinct and will have all his time 
and. wits ready to look ‘after. the apparatus. 
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PARALLEL OPERATION OF TUR- 
BINE-DRIVEN CENTRAL 
STATIONS. 


BY J. E. FRIES. 


Parallel operation of power stations 
where the prime movers are turbines, 
steam or water driven, offers little diff- 
culties if the load is uniform. Even if 
energy of varying quantity is drawn at 
different places from a widely distributed 
system fed by the stations in question, the 


FIG. 1—SPEED CHARACTERISTICS. 


same is true as long as the distance be- 
tween the load and either of the stations 
is considerable, compared with the spacing 
of the latter. In either of these cases the 
regulation of the turbines may be so ad- 
justed as*to cause the generators properly 
to share in the energy-consuming as well 
as in the wattless current. Only when the 
load at times is taken out in the vicinity 
of one of the stations but far from the 
other is the operating problem of a more 
difficult nature. 

In order to obtain a clear conception of 
the conditions that govern parallel opera- 
tion in such a case, it is expedient to 
recollect the function of the turbine speed 
regulator. The tendency of this appa- 
ratus is to keep the speed constant within 
certain limits prescribed by the nature 
of the load. Almost invariably the ar- 


Yo —k— y —re— Load 


Speed 


Oo Time 
FIG. 2—SPEED-TIME CURVE. 


rangement is such that the lowest speed 
corresponds to full load and the highest 
speed to no load. If these speeds are 
represented with N: and No, respectively, 
we may introduce the common definition: 
No— N1 
—-— 100=5S. 
No 
S is called the pulsation of the turbine 
and is evidently the difference between 
no-load speed and full-load speed in per 
cent of the former. Thus in Fig. 1 the 


speed is represented as a function of the 
load. This velocity may be called the 
stable speed, which the turbine assumes 
since the oscillations caused by occasional 
variations of the load have subdued. 
The turbine does not at a sudden change 


of the load immediately pick up the stable ' 


speed corresponding to the new output, 
as shown in Fig. 2, but rather after a few 
undulations as in Fig. 3. In this connec- 
tion, however, we need only consider the 
stable speed. 

The form of the speed curve varies with 
different constructions of the governor, 
but we will in the following assume a 
straight line, which generally comes very 
near the truth in practice. 

Each particular load, then, corresponds 
to a fixed number of revolutions per min- 
ute and vice versa. As alternators, oper- 
ated in parallel, if of the synchronous 
type, with necessity have a fixed ratio be- 
tween their speeds this same ratio must 
exist between the velocities of the driving 
turbines. Assume now for simplicity’s 
sake that all the generators have the same 
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FIG. 3.—ACTUAL SPEED-TIME CURVE. 


number of poles, then evidently all the 
direct-connected turbines must run with 
identical speeds. Whenever two such ag- 
gregates co-operate with governors ad- 
justed to give the same load-speed curve 
they share equally in the load at all times. 

If, on the other hand, the governors are 
designed and adjusted to give the same 
speed at no load, but different speeds at 
full load, as in Fig. 4, where S: = 2 S, 
then the turbines divide the load differ- 
ently: When I is full loaded, II only car- 
ries half load; when I carries the load a, 
II carries the load b, and so on. 

Again, the speed curves may be related 
to each other, as in Fig. 5, with the same 
velocity at full load, but different at no 
load. The turbines now share the load 
equally at full load speed, but otherwise 
II carries the greater part. With S: = 2 8: 
turbine I runs empty already when the 
load on IT has fallen to one-half. 

For different purposes one or other of 
these three typical arrangements will be 
selected. Where no reason exists why one 
unit should contribute more than the 
other to the total load, identical speed 
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curves are of course used. But if, for in- 
stance, in the case of water-driven tur- 
bines, one installation has better facilities 
for economizing with the water than the 
other, it would then be desirable to let 
the former station take care of the fluctu- 
ating excess only of power required above 
the full capacity of the latter station. 
For two aggregates of equal capacity 
operating under such conditions and with 
S:=28:=5 per cent (Fig. 6) we might 
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plot a curve showing the relation between 
the resulting speed of the system and the 
combined load (Fig. 7), and another 
(Fig. 8) illustrating the contribution of 
each set to this load. We see from Fig. 7 
that when the total load varies between 
twenty-five and fifty per cent the speed 
of the system varies as one unit with a 
pulsation S = 3.3 per cent. Fig. 8 shows 
that in the meantime unit I varies from 
zero to 100 per cent of its full-load ca- 
pacity, whereas unit II only varies be- 
tween 50 and 100 per cent of its capacity. 

It is quite feasible to go even further in 
this direction. The regulation curves may 
be thus selected that the highest point for 
one turbine coincides with the lowest 
point for the other, the inclination of both 
lines being the same. Unit II will then 
remain full loaded until I is relieved of 
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FIG. 5.—CONVERGING SPEED CHARACTER- 
ISTICS. 


all its load and the total pulsation of the 
system equals the sum of those of each 
unit. Assuming Sı = S:= 2.5 per cent, 
the resulting curve is plotted in Fig. 10 
and the contribution of each set to the 
total load is shown in Fig. 11. The com- 
bined S evidently is twice the pulsation 
of each unit operating alone, and between 
half and full total load one unit delivers 
invariably its full rated output while the 
regulation is entirely taken care of by the 
other unit. 
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The question in this care arises whether 
both units ought to be of the synchronous 
type, or if something might be gained by 
installing one unit of the asynchronous or 
induction type. Such an arrangement has 
frequently been suggested for stations op- 
erating in parallel and located far apart, 


FIG. 6—PARTICULAR APPLICATION OF 
FIG. 6. 

but as far as the writer knows it has 
rarely, if ever, actually been employed. 

Advantages and disadvantages of such 
a system may be summarized as follows: 

No exciters are necessary in the induc- 
tion generator station. The generators 
are here magnetized by the current that, 
60 to speak, links the two stations to- 
gether. The source of this current may be 


FIG. 1.—RESULTING SPEED AND COM- 
BINED LOAD. 


traced to the synchronous generators in 
the other station and, therefore, indi- 
rectly to its exciter sets. The magnetiz- 
ing current utilized in the induction sta- 
tion must be generated in the synchronous 
station in addition to that for its own 
use. It must, however, be considered an 
advantage not to have to install exciter 
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—DIVISION oF LOAD BETWEEN 
TWO UNITS. 


sets in more than one place with common 
vınng, switches, instruments, and above 
all with common supervision. Further, 
the two stations may be thrown in parallel 
Without synchronizing arrangements. Gen- 
erally a tachometer ig sufficient for the 


purpose. This fact also tends to decrease 
the cost of maintenance and supervision. 
Whether the initial cost of the induction 
generator with short-circuited armature, 
the exciter question not considered, is less 
than that of the synchronous one, cannot 
be determined once for all. This com- 
parison will often give different results, 
depending on frequency, capacity, speed, 
voltage, etc. 

On the whole, however, the initial cost 
will be lowered by building one of the 
stations of the induction type. Certain 
it is that the cost of maintenance and su- 
pervision is decreased thereby. Reliabil- 
ity of service might also be said to favor 
the mixed system. Regarding efficiency 
the common exciters speak for, and the 
transmission losses of the excitation cur- 
rent against the same system, a some- 
what better efficiency of the generators 
themselves will probably be found with 
the synchronous type. A positive supe- 
riority as to efficiency of one system 
above the other can hardly be accorded 
to either once for all. 

The principal advantage, therefore, with 
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the induction station consists in its less 
expensive supervision, and even at the 
synchronous station the operation is sim- 
plified, as no attention has to be paid to 
outside synchronous generators. 

What previously has been said in regard 
to synchronous power stations holds good 
also with respect to a mixed system, where 
one station shall operate as constantly as 
possible under full load and the other 
take care of the variations. Only one 
point must needs be further looked into, 
namely, the relation between the fre- 
quency of the system and the speed of the 
generators. An induction generator has 
no fixed ratio between these two quanti- 
ties. If Ne is revolutions per minute at 
no load, p number of poles and f the fre- 
quency of the current, then x x = Í, 


od 


as the case is with synchronous gener- 
ators. If N is the speed during load we 
have N=N.(1+¢) (for constant fre- 
quency), where e is the “lead” of the gen- 
erator, which quantity within certain lim- 
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its varies practically in direct proportion 
to the load. Fora large, well-designed in- 
duction generator e varies between zero 
and two or three per cent, while the load 


varies from zero to full load. We have 
therefore: 
9 


FIG. 10.—PARTICULAR APPLICATION OF 
FIG. 9. 
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However i is very closely equal to 


l —e, if is very small, as it is in this 
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case, 


Therefore f = 550 N (1— e ), and con- 
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FIG. 11.—DIVISION OF LOAD BETWEEN 
TWO UNITS. 
sequently f decreases with increasing load. 
If we now refer to Fig. 9 and assume 
unit II to be of the induction type, none 
of the conditions illustrated in Figs. 10 
and 11 are thereby affected, because the 
speed is here the only dependent variable. 
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FIG. 12.—VARIATION OF FREQUENCY WITH 
COMBINED LOAD. 

It must be remembered, however, that tur- 
bine No. II must be adjusted for a speed 
as much higher than that of a correspond- 
ing synchronous set as indicated by the 
lead e of the induction generator. 

As long)as IL carries) full load, i. e., 
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down to one-half of the combined load of 
the system the frequency is evidently ex- 
actly proportional to the speed (Fig. 10). 
But below this point when energy is given 
out by set II alone this law is changed. 
While the load falls from fifty to zero per 
cent and the speed meanwhile rises 2.5 
per cent, the frequency is further increased 
according to the equation derived above; 
N grows from N + 2.5 per cent to N + 5 
per cent, but simultaneously e decreases 
from full-load value, for instance, 2.5 per 
cent to zero; consequently the factor 
1 — is increased correspondingly. The 
frequency, therefore, rises from f + 2.5 to 
f+ 7.5 per cent, or a total variation of 
7.5 per cent. This condition is shown in 
Fig. 12. 

Both S and e have here been given a 
low value; when these quantities for some 
reason or other are larger the total varia- 
tion of frequency is correspondingly in- 
creased. But as the frequency varies, s0 
varies the speed of the motors attached 
to the system. An induction motor will 
have even larger possible range of speed 
variation. If the motor is full loaded, 
when the system has practically no load, 
and vice versa, the slip of the motor must 
be added to the variation just obtained. 
With a slip of five per cent in a emall 
motor the total possible variation of speed 
would be about 12.5 per cenf. Incidental 
frequency changes might even further en- 
large this figure. 

These considerations plainly indicate 
the importance of designing the turbine 
installations with an S as low as possible. 
They also point to the fact that an induc- 
tion generator makes a good regulation 
` of the frequency harder to obtain. How 
far this circumstance should influence our 
choice of generators depends of course on 
the nature of the load. For railway oper- 
ation, where synchronous and induction 
motors in all probability will have a very 
limited field, this frequency variation is 
unimportant. 

The pulsation of the turbines naturally 
influences also the voltage directly, but 
the variations of this quantity is more de- 
pendent on other factors, and as auto- 
matic voltage regulators will have to be 
installed anyway, where sudden and large 
changes in the load are anticipated, this 
phase of the speed variations is of iess 
practical importance. 

The close interdependence between the 
speed regulation of the turbines and the 
proper contribution by the alternators to 
the combined load, as set forth in these 
simple examples, clearly demonstrate the 
great difficulties encountered in parallel 


operation of alternating-current power 
stations, when located far apart, as com- 
pared with the distances to the centers of 
load. We may imagine a heavy freight 
train taking a grade near one of the sta- 
tions. To avoid great ohmic as well as 
voltage drops this station should princi- 
pally take care of the train in question. 
This end mav be attained by proper ad- 
justment of the speed regulator. But the 
next moment a similar load appears in the 
neighborhood of another station, necessi- 
tating a readjustment of the governors if 
an economical power distribution is de- 
sired. In addition, of course, the regula- 
tion of the generator fields, in order to 
maintain proper voltage and power factor, 
contributes toward making the parallel 
operation problem a very interesting one 
to the power station engineer. 


ede 


Significance of Drafts in Steam-Boiler 
Practice. 

Engineers of the United States Geo- 
logical Survey express the opinion that 
it is possible to double or treble the ca- 
pacity of a steaming plant without mak- 
ing any “radical changes in furnaces or 
boilers, the increase requiring that about 
double or treble the quantities of air be 
put through the fuel beds and boilers. 
The basis for this opinion is set forth in 
a report by Walter T. Ray and Henrv 
Kreisinger, which has just been published 
by the Survey as Bulletin 367. 


This bulletin is announced as the first 


of a series of two or three on the sig- 
nificance of drafts in steam-boiler prac- 
tice, the succeeding bulletins to follow 
the same lines but to be of more ad- 
vanced character. The conclusions pre- 
sented are tentative and are the result of 
a study of one of the many problems 
growing out of the general plan of the 
Survey to increase the efficiency with 
which the coals of the country are being 
used. Greater efficiency requires better 
boiler and furnace design and means a 
conservation of the fuel resources of the 
country. 

The experiments reported in this bulle- 
tin were undertaken with the object of 
clarifying ideas concerning the passage of 
air through fuel beds and boilers. Meas- 
ured weights of air were passed through 
two beds of lead shot, in series, one of 
which remained always the same and rep- 
resented a boiler, the other being varied 
as to size of shot and depth of bed and 
representing a fuel bed. Careful observa- 
tions were made of the weight of air 
passing through the beds per minute, and 
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all data were platted on many charts so 
as to permit the study of them from 
various points of view. A number of 
laws were deduced bearing on the relative 
amounts of power required to force air 
throngh fuel beds of various thicknesses, 
composed of various sizes of coal, and 
through boilers of various lengths and 
areas of gas passage. 

To test the applicabilitv of these laws 
they were compared with the results of a 
number of practical experiments made at 
the St. Louis fuel-testing plant with boil- 
ers of the standard hand-fired Heine type, 
and the principles developed were also 
studied in connection with the results of 
certain locomotive tests made at the Nor- 
folk testing plant of the Survey. These 
various tests and experiments are fully 
described. 

As a result of these investigations the 
authors believe it may be possible to raise 
the rate of working the boiler-heating sur- 
face to three or even four times its pres- 
ent value. Such an increase would un- 
doubtedly mean new designs of grates, 
stokers, furnaces and boilers especially 
fitted for high rates of working 


eo 


The Electro-Typograph. 

With the development of the electro- 
typograph and the tele-typograph, it has 
heen possible to take a great step forward 
in journalism, according to Prof. A. Tur- 
pain, of the University of Poicters, 
France, who has contributed a paper on 
“The Development of Mechanical Com- 
position in Printing,” as a part of the 
appendix of the annual report of the re 
gents of the Smithsonian Institution. 

Professor Turpain describes the vari- 
ous steps taken to aid the printer in set- 
ting up his type. Developed little by ht 
tle, they have finally culminated in the 
remarkably efficient machine called the 
electro-typograph, and its cousin, the tele 
typograph, by the combination of which 
not only is the highest mechanical skil! ob- 
tained, but perforated bands, which, be 
ing run through a casting machine, auto- 


matically form type, may be reproduced. 


directly by telegraph at anv commercial 
distance. 

Thus at the present day, Professor Tur- 
pain says, a newspaper article telegraphed 
from New York, or St. Louis, or San 
Francisco, in this form, can be received 
on perforated strips ready for the casting 
machine in various distant cities, and it 
is possible for large newspapers to have 
country editions without increase in ex- 
pense and without, delay: 
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A New Mountain Railway in Tyrol. 
The Rittner line is the latest electric- 
ally operated mountain railway to be in- 
stalled in the Province of Tyrol, Austria. 
The line is situated to the northeast of 
the town of Bosen, between the valleys of 
Eisak and Talfer, and runs up the side 
of the Rittnerberg and along the plateau 
on top. This plateau is some 3,000 feet 
above the level of the town of Bosen. 
The line is of single track throughcut, 
about eight miles long, and nearly two- 
and-one-half miles is constructed on the 
rack principle. Power is supplied to the 
trains at 750 volts direct current by 
means of a double overhead contact wire. 
In order to take advantage of the possi- 
bility of recovering energy when the trains 
descend the rack portion of the line, the 
motor cars, which are equipped with the 
usual continuous-current series traction 
motors, are taken up and down the rack 
portion by locomotives provided with 
shunt motors. When the locomotives as- 
cend the rack, the shunt motors act as 
generators and return energy to the line. 
On the level portions of the track the 
motor cars run by themselves. Power for 
the railway is supplied from a water- 
power station in the Etsch valley. The 
substation for the railway is situated half- 


-way along the rack portion, about twenty- 


two miles from the central station. Power 
is supplied to the substation in the form 
of three-phase, alternating current at 
forty-six cycles and 10,000 volts, on an 
underground cable laid alongside the 
track. In the substation the three-phase 
current is transformed down from 10,000 
volts to 3,000 volts by means of a 300- 
kilovolt-ampere transformer, and is then 
supplied at this pressure to the 325-horse- 
Power motor of a converting sct. This is 
a squirrel-cage induction motor, and is 
run from the continuous-current side by 
means of a battery. The continnous-cur- 
Tent machine, which is coupled to the 
motor with a flexible coupling, generates 
at 750 volts. The full-load efficiency of 
the set is given at eighty-nine per cent, 


With a power-factor of 0.92 and a slip of | 


1.2 per cent. The battery is connected to 
the system to take the peaks in the load, 
and consists of 364 cells with a capacity 
of €96 ampere-hours on a one-hour rat- 
D2, or 352 ampere-hours on a two-hour 
rating. A booster set is provided for 
charging the battery. The motor of this 
set 1S a three-phase induction motor, and 
'S supplied from a transformer which also 
supplies the station lighting. To start 
this set a low voltage obtained from a 


special tap on the secondary of the trans- 
former is impressed on the stator winding 
of the induction motor. The first portion 
of the track, about a half-mile in length, 
runs through the town of Bosen, and is 
practically level; but in the next twọ-and- 
one-half miles a difference in height of 
nearly 3,000 feet is surmounted, the 
maximum grade being just over twenty- 
five per cent. The remaining five miles 
is practically level again, the maximum 
gradient being only 4.5 per cent. On the 
two-and-one-half-mile steep portion the 
track consists of Vignole rails weighing 
forty-five pounds to the yard, and the 
rack is on the Strub svstem. The rack is 
laid in lengths of thirteen fect, and the 
rails in lengths of forty fect. Larch 
sleepers have been emploved instead of the 
usual iron sleepers. The rail is attached 
to the sleepers by means of shims and 
through bolts, which enter about three- 
quarters of the distance into the sleeper. 
A turnout is provided in the middle of 
the rack portion, and the trains each con- 
sist of a locomotive and a motor car capa- 
ble of carrying sixty passengers. There 
are never more than two trains on the 
rack portion at the same time. The 
duplicate contact wire is supported by 
means of a simple form of bow spring 
suspension from wooden side poles. The 
rails are used as return circuit, and the 
joints are bonded. The rolling stock com- 
prises three rack locomotives, two of which 
are always in service, the third being a 
reserve. Four motor cars, three of which 
are generally in service; two passenger 
trailer cars, and four goods trailer cars 
complete the equipment. Fach locomotive 
is fitted with two 150-horsepower, shunt- 
wound, continuous-current motors, and 
can develop a continuous output of 300 
horsepower at a speed of about four miles 
per hour and a drawhar pull of about 27,- 
500 pounds. Two toothed driving wheels 
are used, each one being driven by a 
motor through double reduction gearing 
with a total ratio of 14.73 to 1. The 
spur-wheel axles are connected to the 
side-wheel axles by connecting rods, and 
the pitch diameter of the spur wheel must 
be exactly equal to the running diameter 
of the side wheels if no slipping is to oc- 
cur. The tires have been found to wear 
very little. The rack rail is wedge-shaped 
in section, in which a gripping device is 
provided to prevent all possibility of the 
pinion mounting the rack. An unusual 


feature in the arrangement is the inter- 


position of a spring between the grip and 
the locomotive frame. The motors are not 
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coupled direct to the spur-wheel gear, but 
drive through a coupling which is capa- 
ble of slipping when the motor torque ex- 
ceeds a certain amount. The locomotive 
is provided with two hand brakes which 
work by means of four blocks on corru- 
gated pulleys on each of the spur-wheel 
axles. On each armature axle is an auto- 
matic brake which comes into action when 
a certain speed is exceeded; or it can be 
worked by hand. So long as the contact 
wire is alive, the locomotive can be braked 
by regenerating also. The electrical equip- 
ment of each motor car consists of two 
forty-five-horsepower series traction mo- 
tors with the usual series-parallel control. 
The four-axle cars weigh twenty-one tons 
empty, and have a seating capacity of 
fifty-eight; and the locomotive weighs 


about 16.3 tons. 
ede 
LAMP MANUFACTURING IN 1908. 


BY L. P. SAWYER. 


The year 1908 has not been the very 
best year lamp manufacturers have ever 
had. At the same time, considering the 
gcneral conditions of the country, we 
have no cause to complain. Since the 
first of November just past, however, 
the entire business of the country has 
taken a decided advance over the zame 
period of last vear. I mav be somewhat 
optimistic, but I am looking forward to 
next year as the very best year by far the 
lamp manufacturers have ever seen. I 
firmly believe the lamp business as a total 
for 1999 will amount to at least $25,000,- 
000. This increase in value is, of course, 
due to the advent of the new tungsten 
lamps as well as to the continued increase 
in business of the tantalum and Gem 
lamps. 

The Buckeye Electric Company is most 
certainly looking forward to the most 
prosperous year thev have ever had and 
every indication points to this fact. Our 
husiness for the month of December, 
1908, shows a very gratifving increase 
over 1907, and from what I have ob- 
served on various trips the past few 
weeks, I am confident the central-station 
men are looking forward in the same way 
lo a very prosperous year. Most of the 
central stations have by this time seen the 
good policy in maintaining a commercial 
department, and these commercial depart- 
ments, I believe, will start out with new 
energy, ready for more ‘business for 1909 
than they have had in the past. Their 
possibilities. are verv great indeed, and 
through their;aetivityys wenexpect the en- 
tire industry to increase toa great extent. 
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FINANCIAL REPORTS OF ELEC- 
| TRICAL COMPANIES. 


AURORA, ELGIN & CHICAGO. 

The report of the Aurora, Elgin & 
Chicago Railroad Company, for the 
month of November and five months 
ended November 30, compares as follows: 


1908, 1907. 

November gross ......ccecceace $109,912 $108,653 
Expenses a ong o8 Ghs ere a bare ahs 64,969 62,192 
November net ............00- $ 44,943 $ 45,461 
Charges. ci5 05 cents oan eee veces 27,723 25,033 
November surpluS............ $ 17.219 $ 17.428 
Five months, gross............ 671,466 673,626 
Expenses .iccccccccnccccccssecs 346,198 351,452 
Five months, net............ $325,208 $322,174 
Charreg: ese. ctw 4 a8 ce wien ds week 138,481 138,549 
Five months, surplus......... $186,787 $183,625 


TWIN CITY RAPID TRANSIT. 


The report of the Twin City lines for 
the month of November and eleven 
months ended November 30, compares as 
follows: 


1908. 1907. 
November BrosSS ........0...- $ 526,574 $ 497,428 
Expenses ........ ese hat e... 209,780 264,410 
November net ............ $ 266.794 $ 223,018 
Charges, taxes and pfd. div. 143,667 131,142 
November surplus......... $ 123.127 $ 101,876 
Eieven months, gross....... §,846.541 5,552,879 
Expenses sasssesssssessorso 2,897,697 2,700,434 
Eleven months, net....... $2,948,844 $2,852,445 
Charges, taxes and pfd. div. 1,427,455 1,300,525 
Eleven months, surplus...$1,521,389 $1,551,920 


NORTHERN OHIO TRACTION. 

The: report of the Northern Ohio Trac- 
tion and Light for the month of Novem- 
ber and eleven months ended November 
30 compares as follows: 


1908. 1907. 
November gross.......... ...$ 151,934 $ 146,123 
Expenses ...esssseroessessso 87,976 88,180 
November net.............$ 63,958 $ 57,943 
Charges ..sessessossses TE, 44,012 43,351 
November surplus........ -$ 19,946 $ 14,592 
Eleven months, gross....... 1,731,015 1,761,196 
Expenses ...seccesecccesesee 1,001,277 1,013,466 
Eleven months, net....... $ 729,738 $ 747,730 
Charges ...ssessesosossesoe. 479,795 469,881 
Eleven months, surplus...$ 249,943 $ 277,849 


MONTREAL STREET RAILWAY. 


The report of the Montreal Street Rail- 
way Company, for the month of Novem- 
ber and two months ended November 30, 
1908, compares as follows: 


1908. 1907. 
November BroOSS.....e.eeeee00-- $301,578 $296,184 
Expense8 ....ssesceosossossoseoo 183,382 182,637 
November net...........»....$118,196 $113,547 
Charges and rentS..........».. 26,962 ; 
November surplus............$ 91,234 $ 86,496 
Two months, gTOSS......ssss.. 630,186 608,083 
EXPe@nSes ....ccccccccccccseccces 351,506 347,213 
Two months, net.........20.- $278,680 $260,870 
Charges and rents...... SSe 54,442 54,919 
Two months, surplus......... $224,238 $205,951 


LONDON UNDERGROUND. 


The Underground Electric Railways, 
of London, report gross earnings of the 
various divisions of the system for the 
week ended December 5 and twenty-three 


weeks ended December 5, 1908, compared 
as follows: 


1908. 1907. 

Bakerloo ......06. ee ere e.s... £ 3,180 £ 2,875 
Piccadilly c:5.64 wae esee esn ruinaa 5,560 5,000 
Hampstead ...... eea SEa 3,480 2,900 
District eeevee @eeevevhoenvneoe eeu 9,965 8,654 
Tramways ae oo wig le aun: Shor 5,041 5,366 
Total oee oy Gee as Seen cove E 27,226 £ 24,795 
Total,,twenty-three weeks.... 642,064 558,250 


CENTRAL & SOUTH AMERICAN TELEGRAPH 
COMPANY. 

The Central & South American Tele- 
graph Company has issued an estimated 
statement of income for the quarter 
ended December 31, 1908. 

1908 1907. 


GrOSs io derek a EES ...$ 415,000 $ 425,000 
TON DONSCS. og scree Wee pleted ure 165,000 145,000 
Net oucscrescres E E EE $ 250,000 280,000 
Other income........ EEE eee 4,500 5,000 
Total iNCOMe.... eesse.. $ 254.500 $ 285.000 
January dividend............ 143,565 145,052 
Surplus .........c60. eseese. $ 110.935 $ 139,948 
Previous surplus..... R R, 1,342,550 1,006,499 
Total surplus....... sera rae $1,453,485 $1,146,447 


MEXICAN TELEGRAPH COMPANY. 


The Mexican Telegraph Company has 
issued the following statement of esti- 


mated income for the quarter ended De- 
cember 31, 1908: 


1908. 1907. 
GTOSS .... ee eeee essseeeosesee$ 172,000 $ 185,000 
Expenses .esesescsossesese. 41,000 35,500 
Net seseosesesevocovroecsse. S 131,000 $ 149,500 
Other iNCOMe....ssssssess.. 25,500 27,000 
Total income.......... ....$ 156.500 $ 176,500 
Mexican government propor. 7.500 7,500 
Balance ......... cocceseses$ 149.000 $ 169.000 
January dividend............ 71,752 71,752 
Surplus ....... ecccccccsees8 77,2948 $ 97,248 
Previous surplus....... e.s... 2,624,522 2,059,092 


Total surplus..............$2,701,770 $2,156,340 


DALLAS ELECTRIC CORPORATION, 
The report of the Dallas Electric Cor- 
poration, including subsidiaries, for the 
month of October and twelve months 
ended October 31, compares as follows: 


1908. 1907. 

October @rOSS.....6+-.....0.6$ 134,140 $ 125,771 
TUNPCNSES: “s:50-sss aaa ese sutun 73,767 ; 

October net..........0c0ee. $ 60,373 $ 63,481 
Charges, taxes and sinking 

fund ..... ere rey ore ae 27,554 28,481 

October surplus........... $ 32,819 $ 25,000 
Twelve months, gross....... 1,156,873 1,098,262 
ExpenseS .....ssssosnsesooos 774,684 761,770 

Twelve months, net....... $ 382,189 $ 336,492 
Charges, taxes and sinking , 

UNG vssewes wie Ge Seen S 352,150 310,103 
Twelve months, surplus..$ 30,039 $ 26,389 


NORTHERN TEXAS ELECTRIC. 


The report of the Northern Texas Elec- 
tric Company for the month of October 
and twelve months ended October 31 com- 
pares as follows: 


1908. 1907. 

October 2rOSS........eeee00-$ , 119,298 114,459 
ExpensSeS ...es..seee ee Esia 66,103 58,164 
October net..........cecee $ 63.195 $ 66,295 
Charges and taxes.......... 15,187 13,886 

. October surplus....... ....$ 48008 $ 42,409 
Twelve months, gross....... 1,057,761 1,039,275 
EXxpenseS ...esessessooeeoo .. 614,110 587,657 
Twelve months, net.......$ 443.651 $ 451,618 
Charges  AVoeucke we cee ees ... 185,862 156,112 


Twelve months, surplus...$ 257,788 $ 296,506 


! 
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GALVESTON-HOUSTON ELECTRIC. 


The report of the Galveston-Houston 
Electric Company for the month of Octo- 
ber and twelve months ended October 31 
compares as follows: 


1908. 1907. 

October gross........ es.eses.. S 94,348 $ 89,939 
Expenses ..aessesssssososaco 52,842 - 53,520 

October net...............$ 41,506 $ 36,419 
Charges, taxes and sinking 

fund cress esas solare en word 20,192 19,671 

October surplus...... e....$ 21,314 $ 16,748 
Twelve months, gross....... 1,064,411 1,037,765 
Expenses ........00.. ERNA 619,700 606,363 

Twelve months, net...... $ 444,711 $ 431,402 
Charges, taxes and sinking 

TUNG. iucgwwatieensiiaesesee. 281G161 221,424 


Twelve months, surplus..$ 202,950 $ 209,978 


SEATTLE ELECTRIC. 


The report of the Seattle Electric Rail- 
road Company for the month of October 
and twelve months ended October 31, 
1908, compares as follows: 


1908. 1907. 
October QrosS.......ccecceee$ 401,934 $ 374,379 
Expenses eoerereeoeereteoeaeveaneece 233,624 208,598 
October net...............$ 168,310 $ 165,781 
Charges, taxes and sinking 
LONG. inesasewek outs éhedass 97,085 84,073 
October xurplus..... ......$ 71.225 $ 81,708 
Twelve months, gross...... 4,453,076 3,994,084 
EXpenseS .......cccceeeeese. 2,632,131 2,326,445 
Twelve months, net...... $1,820,945 $1,667,639 
Charges, taxes and sinking 
UNG sesssesososossosess ee. 1,067,191 875,467 
Twelve months, surplus..$ 753,754 $ 792,172 


KNOXVILLE RAILWAY. 


The Knoxville Railway and Light Com- 
pany reports earnings for month of No- 
vember and eleven months ended Novem- 


ber 30, 1908, compared as follows: 
1908, 1907 


November gross........ .....$ 47,968 $ 50,712 
Expenses and taxes......... 22,858 25,691 
November net.......s.ss...$ 25,101 $ 25,021 
Interest chargeS.....s.sses.. 11,483 11,420 
November surplus.........$ 13,627 $ 13,601 
Reserve fUndI....ssesssassoo ecset oo , 
November balance.........$ 13,627 $ 11,101 
Eleven months, gross....... 522,148 549,745 
Expenses and taxes......... 269,104 298,507 
Eleven months, net.......$ 253,044 $ 251.238 
Interest charges............. 126,468 117,572 


Eleven months, surplus...$ 126,576 


$ 133,666 
Reserve funds....... 00 


Eleven months, balance...$ 126,576 $ 166,166 
———_—__ 


LITTLE ROCK RAILWAY AND ELECTRIC. 


The Little Rock Railway and Electric 
Company reports earnings for month of 
November and eleven months ended No- 
vember 30, 1908, compared as follows: 


1908. 1907. 
. November gross..........e.s0--$ 59,091 $ 57,758 
Expenses and taxes.......e00-6 27,956 28,976 
November net..... a .$ 31,135 $ 28,777 
Interest charges an sinking 
fund ...... : Or DA ens ..... 10,255 8,653 
November surplus..........--$ 20,880 $ 20,124 
Reserve funds osc ee @eeeeseenecene ’ 00 ene ee ee. 
November balance..........--$ 17,880 $ 20,124 
Eleven months, gross.......... 610,195 681,542 


Expenses and taxcS............ 310,908 299,912 


Eleven months, net.......... $299,287 $281,630 
Interest charges and sinking fees 


fund ... 
Eleven months, surplus......$187,965 
Reserve funds.......cccccccovers 


e@eeeeeeteeaosens see eeoeveos 


, ooasers 


ee E EE 


Eleven. months, balancé. ®.4. $154,965 > $188,658 - 


AE g 


j 


January 9, 1909 


MEMPHIS STREET RAILWAY. 


The Memphis Street Railway Company 
reports earnings for month of November 
and eleven months ended November 30, 


1908, compared as follows: 


1908. 1997. 
November groOsSS ...cseceeees $ 136,375 $ 125,978 
Expenses and taxeS.......6.. 87,510 85,324 
November net ....cceceee-$ 48,815 $ 40.654 
Interest ChArgZeS....cscccceas 35,312 34,435 
November surpluS......-. $ 13.593 3 6,219 
Reserve fundS.....sesesee in 2,500 2.500 
November balance......,-$ 11,993 $ 3,719 
Eleven months, 2rosS....sec6 1,484,286 1,471,071 
Expenses and taxcS........ 939,188 916,425 
Eleven months, net....... $ 545.098 $ 554.646 
Interest cCharges...cceces oe. 385,634 370,376 
Eleven months, surplus...$ 159.461 $ 184.270 
Reserve funds....... becavo% 27.500 27,500 


Eleven months, balance...$ 131,964 $ 156.779 


BIRMINGHAM RAILWAY. 


The Birmingham Railway, Light and 
Power Company reports earnings for 
month of November and eleven months 
ended November 30, 1908, compared as 
follows: 


1908. 1907. 

November RVOS Sob He 5s Ge $ 188,414 $ 202,141 
Operating expenses, taxes... 128,699 135,800 

November net.........0e8. $ 59,715 $ 66,341 
Interest charges and sinking 

fund sosse aedem rean see oe, 44,468 42.579 

November surplus.........$ 15,247 2 2 
Eleven months, gross....... 1,968,509 ‘Gen oni 
Operating expenses, taxes.. 1,299,362 1,340,336 

Eleven months, net....... 669,14 7 5 
Interest charges and E ee renee 

PNA: 26 ese ial aie ate Skee 482,909 436,426 


Eleven months, surplus..$ 186,238 $ 243.269 
——_———e@oe——_—___ 

New Haven-New York Central Contract 
Under Discussion. 

A committee of the New York, New. 
Haven & Hartford Railroad Company’s 
directors is considering modification of 
the agreement by which this railroad uses 
the tracks of the New York Central ter- 
minal from Woodlawn to Grand Central 
Station, New York city. The company 
is now paving seven cents for each pas- 
senger carried south of Woodlawn and 
also one-third of the maintenance cost of 
the Grand Central terminal. To the lat- 
ter charge it objects as being entirely out 
of proportion to the facilities afforded 
to the New Haven road. It is willing to 
pay the maintenance charges on the fa- 
cilities it uses, which are much less than 
one-third of the enlarged terminal. 

The new agreement will probably be 
by way of a compromise between the 
two systems. It has been estimated that 
the one-third of the maintenance charges 
which the New Haven had to bear 
amounted to about as much as the seven 
cents a passenger which it pavs for the 
use of the tracks from Woodlawn :nto 
the city. 


ELECTRICALLY DRIVEN COTTON 
MILLS OF SOUTH CAROLINA. 


BY 8. MAYS BALL. 


The real and lasting development of 
cotton mills in South Carolina might be 
said to have started with the Granite- 
ville cotton mill at Graniteville. The 
conspicuous figure in the effort to estab- 
lish this plant, which has been in con- 
tinuous operation since 1847, was William 
Gregg, a merchant who accumulated his 
fortune in the city of Charleston. 

About 1847 the Saluda cotton factory, 
near Columbia, was operating 5,000 spin- 
dles and 120 looms on what was known 
as brown chirtings and “southern stripes,” 
which was a kind of colored cloth used for 
servants’ garments. At the same time 
there were in operation the DeKalb mills, 
near Camden, the Vancluse mills, the 
Mount Dearborn plant on the Catawha 
River and a varn mill in Marlboro County. 
At this time there were two mills in 
course of construction in the city of 
Charleston. One of these mills is re- 
corded as having had 3,165 spindles and 
100 looms. It was operated by steam. 

About 1850 a mill known as the Arling- 
ton mill is recorded as having been started 
in Spartanburg County. Tt is still in op- 
eration. The Saluda Company was or- 
ganized in 1832 and its great difficulty 
was its lack of sufficient capital. Mr. 
Gregg in writing of the situation at Sa- 
luda stated that it was capitalized at 
$50,000, and that the dam alone should 
have cost that much money: had a similar 
mill been built in the New England states 
at that time there would have been at 
least $400,000 in the treasury before any- 
thing was undertaken. 

Mr. Gregg must have been in many 
ways quite an unusual man. In his fifth 
annual report as president of the Granite- 
ville corporation, which was republished 
in DeBow’s Review for 1855, he lays 
down these five essential causes for the 
failure of the cotton-mill industry in 
South Carolina in his times: 


The first is an injudicious selection of 
machinery and of the kind of goods to be 


made. 
The second is a lack of steady, efficient 


and cheap motive power. 
The third is an injudicious location. 
The fourth is the lack of proper effort 


for the religious and moral training of the 


operatives. 
The fifth is to embark in such an enter- 


prise without sufficient capital. 

Getting down to modern times and 
the real beginning of the present-day suc- 
cess of the cotton-mill industry in South 
Carolina, the Charleston News and Courter 
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in 1880 printed a list of the eighteen 
cotton mills then operating in the state, 
which had an aggregate of 95,938 spin- 
dles and 1,933 looms. 

Today the number of cotton mills in 
South Carolina operated by steam and 
clectricitv is at least ten times as great, 
and there are today over 3,500,000 spin- 
dles in actual operation. 

It was not until about 1884-85, how- 
ever, that the cotton-mill industry of the 
state began its remarkable development. 
The next census (1890) was a surprising 
revelation, showing that in ten years the 
number of mills had doubled, the number 
of spindles more than quadrupled, and 
that the amount of cotton consumed was 
very little short of four times as great. 
The progress of the industry since 1890 
is even more wonderful, the number of 
mills having increased from thirty-four 
to 136, the number of spindles from 332,- 
YS4 to 2,479,521, or 645 per cent, and 
the number of bales consumed from 133,- 
342 to 587,126, or 340 per cent, tnese 
fieurcs being the ones for 1903, or thir- 
teen years since 1890, It is also a fact 
that in these thirteen years the percent- 
age of the crop consumed increased from 
17.8 per cent in 1890 to 63.4 in 1902- 
1903. 

More substantial and real, but without 
such large percentages of increase, has 
been the development for the half decade 
between 1900 and 1905—109.7 per cent 
in capital against 252.4 per cent for the 
period between 1890 and 1900, and 301.3 
per cent for the decade between 1880 
and 1890, with proportionate increases in 
the number of wage-earners, cost of mate- 
rials used and value of products. There 
were 555,467 bales of domestic cotton 
used in South Carolina in 1905 as com- 
pared with 485,024 bales in 1990, an in- 
crease of 14.5 per cent. 

From 1905 to 190% was an equally 
remarkable period of the history of cot- 
ton manufacturing in South Carolina, 
shown by the figures given below, from 
the state’s Department of Agriculture, 
Commerce and Immigration: 


l = 
| 1NR = 5 
1905, 1907. toang 1. ITR 
| ees 
jaa 
E oe oe 2 AR va 
Capttal, ..... 8x2 237,420 RIOR R2 G1 RI Aw GIR 28 
Value or prod- 
UCTS oo. cee WO AIT OO4 875,155,019 877 olodi 52 
Cost of mate- | 
rial .. cece.) RLAR Loe ce wee. | as od Os Sats 
No. of wage- 
earners.....-5 37 271 hh RE? 56.27% 1417 


The list.given below shows all of the 
cotton: mills in, South)Carolina, with loca- 
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tion and name of president, which are 


operated wholly or in part by waterpower 
electrically transmitted: 


Aiken Manufacturing Company, Bath, $. C.; 
Thos. Barrett, Jr. 

Anderson Cotton Mills, Anderson; R. E. Ligon. 

Aragon Cotton Mills, Rock Hill; Alex Long. 

Arcade Cotton Mills, Rock Hill; R. T. Fewell. 

Arcadia Mills, Spartanburg; H. A. Ligon. 

Batesville Mill, Batesville; Mrs. M. P. Gridley. 

Belton Mills, Belton; Ikitison A. Smyth. 

Belleview Cotton Mills, Rock Hill. 

Ee ee ae eee J. I. Westervelt. 

salhoun Fulls Manufacturing Company, Cal- 
houn Falls; W. F. Cox. : ee 

Camperdown Mills, Greenville; C. E. Graham. 

Capital City Mulls, Columbia; Lewis W. 
Parker. 

Hamilton Carhart Cotton Mills, Rock Hill; 
Hamilton Carhart. 

Carolina Mills, Greenville; J. I. Westervelt. 

Cherokee Falls Manufacturing Company, 
Cherokee Falls; J. C. Plonk. 

Clifton Manufacturing Company, Clifton; A. 
H. Twitchel. 

Clover Cotton Mills, Clover; G. H. O'Leary. 

Columbia Mills Company, Columbia; ©. K. 
Oliver. 

Conneross Yarn Mill, Anderson; R. L. Farmer. 

D. E. Converse Company, Glendale; A. H. 
Twitchel. 

Courtenay Manufacturing Company, Newry; 
Campbell Courtenay, 
aoa Manufacturing Company, Enorce; G. S. 

offin. 

Fingerville Manufacturing Company, Finger- 
ville; J. B. Liles. 

Fork Shoals Manufacturing Company, Foun- 
tain Inn; W. P. Nesbit. 

Fort Mill Manufucturing Company, Fort Mill; 
Leroy Springs. 

Granby Cotton Mills, Columbia; L. W. Parker. 

Graniteville Manufacturing Company, Granite- 
ville; T. I. Hickman «(includes Vancluse). 

Hermitage Cotton Mills, Camden; H. G. Carri- 
son. 

Huguenot Mills, Greenville; R. L. Graham. 

Lancaster Cotton Mills, Lancaster; Leroy 
Springs. 

Langley Manufacturing Company, Langley; 
Thos. Barrett, Jr. 

Lexington Manufacturing Company, Lexing- 
ton; W. P. Roof. 

Lockhart Mills, Lockhart; A. H. Moore. 

Manchester Cotton Mills, Rock Hill; J. H. 
Barron. 

Manetta Cotton Mills, Lando; B. D. Heath. 

Monetta Cotton Mills, Chester. 

Mary Louise Mills, Cowpens; B. E. Wilkins. 

Norris Cotton Mills, Cateeche; T. M. Norris. 

Octararo Mill Company, Clio; C. M. Worth. 

Orr Cotton Mills, Anderson; S. M. Orr. 

Pacolet Manufacturing Company, Pacolet; 
Victor M. Montgomery. 

Palmetto Cotton Mills, Columbia; W. P. Roof. 

Pelham Mills, Pelham; Arthur Barnwell. 

Pelzer Manufacturing Company, Pelzer; Bli- 
son A. Smyth. 

Pendleton Cotton Mills, Pendleton; D. P. Mc- 
Brayer. 

Piedmont Manufacturing Company, Piedmont; 
W. E. Beattie. 

Reedy River Manufacturing Company, Reedy 
River; J. H. Maxwell. 

Richland Cotton Mils, Columbia; L. W. 
Parker. 

Riverside Manufacturing Company. Anderson; 
D. P. McBrayer. 

Saxa-Gotha Mills, Lexington; Allen Jones. 

Tavora Cotton Mills, Rock Hill; S. M. Mc- 

i 


eel. 

Townsend Cotton Mill, Anderson; I. C. Town- 
send. 

Toxaway Mills, Anderson; D. P. McBraver. 

Tucapau Mills, Welford; J. F. Cleveland. 

Tyger Cotton Mills, Ftirmont; J. B. Lee. 

Union Buffalo Mills, Union; Aug. W. Smith, 

Valley Falls Manufacturing Company, Spar- 
tanburg: W. P. Roof. 

Vardry Cotton Mills. Greenville; L. M. McBee. 

Victoria Cotton Mills, Rock Hil; W. J. 
Roddey. 

Victor Manufacturing Company, Greer; L. W. 
Parker. 

Ware Shoals Manufacturing Company, Ware 
Shoals; B. D. Riegel. 

Whitney Manufacturing Company, Spartan- 
bure: J. B. Cleveland. 

Williamston Mils, Williamston; Jas. P. Gos- 


sett. 
Woodside Cotton Mills, Greenville; Jonn T. 
Woodside. . 


It is believed that this list of cotton 
mills employing electric power wholly or 
in part in combination with steam but 
using electricity as motive power in some 
way, kindly furnished the writer by Col. 
E. J. Watson, Commissioner of Agricul- 
ture, Commerce and Immigration, State 
of South Carolina, is as complete as can 
be found anywhere. 


Among the textile developments and 
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improvements — enlargements, etc.— pro- 
posed in South Carolina for 1908 were 


the following: 


Newberry Cotton Mills proposes increase from 
28,000 to 38,000 spindles and from 900 looms to 
1,200 looms. 

Aragon Mills of York proposed to double 
Plant during 1908, which would mean 20,480 
spindles and 560 looms. 

At Darlington a proposed new mill of 10,000 
spindles and 300 looms. 

Pendleton Cotton Mills, increase of spindles 
from 3,136 to 11,000. 

Cheraw Cotton Mills, Chesterfield County. 
proposed new mill of 10,000 spindles and 300 
looms. 

Calhoun Falls Mill, Calhoun Falls, proposed 
increase from 16.000 spindles to 25,000 and from 
400 tc 600 looms. 

Lockhart Mills, proposed increase of 3,000 
horsepower of waterpower. 

Greelevville Mills, proposed new mill. 

Manetta Mills and Highland Cotton Mill, en- 
largement before end of year. 

Tvger Cotton Mills, proposed enlargement 
during 1908, 

Wellford, new mill, $390,000 capital. 

Spartanburg, new mill known as Crescent 
Manufacturing Company. 

Blacksburg. Blackburg Mills, organized tn 
1907 with $250.000 capital, about ready to start 
with 5,000 spindles, 128 looms and 70 operatives. 


—— ee 
Annual Showing of Chicago Telephone 
Company. 

The Chicago Telephone Company be- 
gan operation under its new franchise on 
December 1, 1907. A report of its work 
for the year ended November 30, 1908, 
has just been completed, which shows 
179,386 telephones in service in Chicago 


on that date, the increase for the year 


being 35,302. The total amount of wire 
in use aggregates 442,081, an increase of 
85,335 miles during the year. 

In private residences there are in- 
stalled 85,110 telephones, of which 23,645 
are on ten-party lines. The number of 
subscribers on these lines has been re- 
duced by 16,284 during the year, chiefly 
by changing over to selective four-party 
service. The number of ten-party lines 
still in use is 5,602, with an average of a 
little over four subscribers per circuit. 
These lines are to be changed to four- 
party circuits with the new selective 
ringing during this year. 

A total of 7,254 persons is employed 
by the company in Chicago. Operators, 
installers and inspectors are trained in 
schools especially established for that pur- 
pose. 

In the toll territory immediately gur- 
rounding the city the company operates 
about 50,000 telephones in 110 exchanges. 
The toll-line system aggregates about 
22,500 miles of wire, much of which has 
been placed in underground conduits ex- 
tending on the north as far as Mil- 
waukee. 

Over the lines of the American Tele- 
phone and Telegraph Company Chicago 
subscribers can telephone over the greater 
part of the country, having access to 
practically every city as far west as Den- 
ver and throughout the East from Maine 
to Florida. 
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Central Pennsylvania Lumber Company. 

In the town of Sheffield, Pa., the Cen- 
tral Pennsylvania Lumber Company has 
located a new lumber mill for sawing 
rough boards, as well as finished lumber. 
The total capacity of the plant is about 
175,000 feet of lumber per day, largely 
hemlock. The mill is of concrete con- 
struction throughout, securing as great 
protection from fire as is possible in a 
woodworking mill. 

As is the case with nearly all new mills, 
electric power has been determined upon 
for driving the entire equipment. Wher- 
ever possible, the machines are direct- 
connected to their driving motors. Three- 
phase, sixty-cycle, 400-volt, alternating 
current was determined upon as being the 
most satisfactory under all the conditions 
of service, and a complete power equip- 
ment, including boilers, engines, gener- 
ator, motors, and all the necessary meas- 
uring instruments and controlling devices, 
has been installed, and arrangements 
made to burn the refuse from the mill 
under the boilers. 


The logs are conveyed up the incline 
from the pond by a “log chain,” or “log- 
jacker,” into the mill, the same being 
driven by a fifteen-horsepower back- 
geared motor running at 840 revolutions 
per minute. The chain is 190 feet in 
length and carries thirty-three steel dogs 
for gripping the logs. 

From the top of the incline the logs 
are rolled either to the right or the left, 
as the equipment is provided in duplicate; 
that is, on the right are the band mill, 
gang edgers and trimmers arranged for 
receiving the lumber from the left; and 
there is a similar equipment on the left 
for receiving lumber from the right. 


The logs are first sawed into lumber 
by the eight-foot band mills, each of 
which is operated by a 150-horsepower mo- 
tor running at 580 revolutions per min- 
ute. From both the band mills the sawed 
lumber is carried by line rolls and trans- 
fers to the one re-saw mill. Each set of 
seventeen ten by twenty-four-inch rolls is 
operated by a seven-and-one-half-horse- 
power, 1,120-revolution-per-minute motor 
through a back gear on the motor. 

The re-saw mill cuts the lumber into 
thinner planks and boards, except in the 
case of the larger sizes, where the first 
cut by the band mills is sufficient. The 
re-saw is driven by a 150-horsepower, 580- 
revolution-per-minute motor. On this re- 
saw mill are two eight-foot band wheels 
with fourteen-inch face. The motor is 
connected by belt-to the lower band-wheel 
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shaft, and gives to the saw a speed of 
about 9,750 feet per minute. 

From the re-saw the one-inch and two- 
inch material is carried by conveyors to 
the two gang edgers, which saw the 
broader boards into standard sizes, as 
two by four inch, two by six inch, two 


VIEW OF RIGHT-HAND BAND MILL AND CARRIAGE —1. 
LOWER FLOOR, BELTED UP 


by ten inch, one by four inch, one by 
six inch, etc. Each gang edger has 
eight saws twenty-four inches in diam- 
eter, and is operated by a fifty-horse- 
power, 1,700-revolution-per-minute motor, 
direct-connected to the shaft of the 
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150-HORSEPOWER MOTOR DRIVING EIGHT-FOOT RESAW. 


edger. After the lumber has passed 
through the edgers it is carried by line 
rolls to the trimmers, which consist of a 
row of saws, mounted on swinging arms, 
driven by belts from a line shaft, from 
which they are hung. The saws are 
spaced for trimming off the lumber ends, 
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leaving standard lengths. One trimmer 
has eight saws and the other ten. Each 
set is operated by a 30-horsepower motor 
running at 840 revolutions per minute. 
The motor also operates a No. 2 Clark 
Brothers pintle chain for conveying the 
lumber away. i 
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The lumber, after being trimmed, is 
conveyed on a chain through the assorting 
shed, where it is loaded on to cars by man- 
ual labor. The chain travels at the rate 
of thirty-two feet per minute, being driven 
by a fifteen-horsepower, back-geared mo- 


~ 
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tor running at 1,120 revolutions per min- 


ute. 


Provision is also made for the removal 


THIRTY-EIGHT- 


of the refuse material by means of con- 
veyors from the different mills. All saw- 
dust is conveyed directly to the boiler 
room and automatically fired. From the 
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band mills and the edgers the slabs are 
carried to slasher saws, which are saws 
mounted on a shaft four feet apart. From 
the slashers the four-foot lengths are 
taken, together with other refuse from the 
mills, with the exception of the sawdust, 
bv conveyors to a mechine known a8 a 
“hog.” A certain percentage of this ma- 
terial, however, before reaching the hog 
is taken out of the convevor by hand and 
loaded into cars for shipment to paper 
manufacturers. This pulpwood is used 
in the manufacture of paper and must 
have a length of sixteen inches and over. 
The balance of the refuse is cut into chips 
by the hog, from which it is dumped into 
cars for shipment to nearby tanneries. 
The slasher is operated from a thirty- 
horsepower, 840 - revolution - per - minute 
motor, which also operates six conveyor 
chains, each 100 feet in length. The hog 
is driven by a seventy-five-horsepower mo- 
tor, 690 revolutions per minute, direct- 
connected. It has a large rotating ele- 
ment weighing approximately 2,000 
pounds, which carries twenty-four knives 
on a diameter of sixty inches. Owing to 
the weight of the moving element of the 
hog, the starting conditions are particu- 
larly severe, but the motor, which is of 
the slip-ring type, brings the machine up 
to speed quickly without undue overload. 
The main refuse conveyor for carrying 
refuse to the boiler room is operated by 
a ten-horsepower, 1,120-revolution-per- 
minute motor. 
The woodworking equipment was 3up- 


HORSEPOWER MOTOR DRIVING 
TRIMMERS. 


plied very largely by Clarke Brothers, and 
ihe motor equipment by the Westinghouse 
Electric and Manufacturing Company. 
The entire equipment represents a very 
good indication of what can be done by 
the individual application of electric mo- 


tors to woodworking)machines;> 
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THE DISCHARGE OF ELECTRICITY FROM 
GLOWING BODIES. e 


This is the title of a lecture delivered 
before the Manchester Section of the In- 
stitution of Electrical Engineers. Since 
the subject is so closely associated with 
the ionization of gases, some effects of 
the latter were considered. If two metal 
plates separated by air are connected to 
a storage battery no current flows under 
normal conditions, but if the dielectric 
is subjected to X-rays, ionization takes 
place and a current actually passes 
through the ionized gas. It is believed 
that the ionized gas becomes a conductor 
because X-rays, cathode rays, ultra-violet 
light, and similar agencies cause a disso- 
ciation of the molecules, giving rise to 
positive and negative particles, which im- 
mediately tend to move in two opposite 
streams, the positive particles going to 
the negative pole, and vice versa. In the 
case cited the current increases with in- 
crease of potential up to a certain satnra- 
tion point, beyond which no increase of 
current results. Ohm’s law also fails 
when it is noticed that reduction of the 
distance between the plates to one-half 
its former value reduces the current to 
one-half, instead of doubling it. As the 
pressure of the gas is reduced the satnra- 
tion point is reached much more quickly, 
due to the more rapid motion of the ions. 
The breakdown of the dielectric by an 
electric spark passing from plate to plate 
is attributed to ‘ionization by collision. 
If the velocity of the negative ions is 
greater than about 108 centimetres per 
second, they are able to generate new 
ions by colliding with the neutral gas 
molecules. This effect increases very 
rapidly with the strength of the eleciric 
field. As this approaches a critical value 
the current through the gas increases 
very rapidly with further increase of po- 
tential, until the gas breaks down with 
the passage of an electric spark. That 
high temperatures produce ionization can 
be readily shown. Sir J. J. Thomson 
explains the escape of negative electricity 
from hot bodies by supposing that the 
body contains a large number of mobile 
negative particles or electrons, which are 
kept from escaping by the action of a 


“double layer” of electricity formed on 
the surface. As the temperature rises, 
some of the electrons acquire sufficient 
energy of movement to escape from the 
body and to be conveyed by the electric 
field to the positive electrode. When the 
wire is positive it tends to retain the 
particles. A platinum plate coated with 
barium or calcium salts has a greatly in- 
creased power of emitting electrons, and 


in this way currents up to one ampere 


per square centimetre of surface are 

easily obtained.—Abstracted from The 

Electrician (London), December 11, 1908. 
< 


GROUND INDICATOR FOR HIGH-TENSION 
i THREE-PHASE LINES. 


Static voltmeters are usually employed 
in high-tension, three-phase stations as 
ground indicators.” These instruments are 


OFORO 


E 


FIG. 1—GROUND INDICATOR FOR HIGH- 
TENSION THREE-PHASE LINES. 


quite delicate and expensive. The Felten 
& Guilleaume Company, of Frankfort, has 
devised a very simple arrangement ap- 
plicable to three-phase circuits with star 
connection, which permits the use of ordi- 
nary electromagnetic low-tension voltme- 
ters. The primary terminals of a small 
step-down transformer, such as are used 
in connection with measuring instru- 
ments, are connected to the high-tension 
bus-bars, while the neutral point is 
grounded. (See Fig. 1.) An electro- 
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magnetic low-tension voltmeter is con- 
nected to the neutral point and the end 
of each one of the phases. If one of the 
conductors is grounded and the current 
loss causes a new distribution of the po- 
tentials, the indication of the correspond- 
ing voltmeter will decrease, while that of 
the others will increase. However, it is 
not necessary to install special transform- 
ers for the ground-indicating voltmeters; 
they may be connected to the same trans- 
formers as the measuring instruments in 
the manner indicated without interfering 
with the operation of the latter. When- 
the three phases are equally loaded, as 
when the line feeds only three-phase mo- 
tors, for example, only two voltmeters are 
necessary, one for indicating the tension 
between two conductors, and the other 
connected on one side to the neutral point 


E 


FIG. 2,—GROUND INDICATOR FOR HIGH- 
TENSION THREE-PHASE LINES. 


of the secondary of the transformer, and 
on the other to a three-way switch, by 
means of which the insulation of the three 
conductors can be tested alternately. 
(See Fig. 2.) Finally, the ordinary volt- 
meter, which is indispensable in any cas, 
can also be used as a ground detector by 
a suitable arrangement of the switch, espe 
cially in small stations, where economy #8 
a consideration.—Abstracted and trans- 
lated from D'Industrie Electrique 
(Paris), December. 10. 


Wyss 
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THE ELECTRICAL EQUIPMENT OF THE NEW 
YARROW WORKS ON THE CLYDE. 


The shipbnilding firm of Yarrow & 
Company, the work of which dates back 
as far as 1868. when the firm was estab- 
lished in London, has recently built and 
equipped a large works at Scotstoun, five 
miles west of Glasgow, on the north bank 
of the River Clvde. The engine and 
boiler shops are equipped with fifty-ton 
electric overhead cranes, each crane weigh- 
ing thirty-seven tons, and constructed to 
hft a working load of fifty tons on the 
heavy hoist, and ten tons on the aux- 
iliarv hoist. The motors are of the re- 
versible, enclosed, ventilated type, fitted 
with slip rings. The heavy hoist lifting 
motor gives fifty brake-horsepower at 
about 750 revolutions per minute. and the 
auxiliary hoist hfting motor, thirty brake- 
horsepower at about 250 revolutions; the 
travel motor, forty brake-horsepower at 
about 750 revolutions, and the traversing 
motor, fifteen brake-horsepower at about 
T50 revolutions. The works are sup- 
plied by the Clyde Valley Power Com- 
pany with three-phase, alternating cur- 
rent, twenty-five cycles, at a high 
voltage, which is reduced to 400 volts 
by static transformers. The firm had 
about eighty-five continuous-current mo- 
tors in its works at Poplar. and it was 
consequently decided to establish a motor- 
generator in the electric substation, to 
enable these motors to he used at Scots- 
tonn. The capacity of the substation is 
“20 amperes at 400 to 410 volts, alter- 
nating current. Two  motor-generators 
are installed, to be run in parallel; but 
the continuous-current load is not ex- 
pected ever to exceed the capacity of one 
motor-generator. It is intended to adopt 
alternatine-current motors, as far as pos- 
sible, for anv additional plant which may 
be required. In the substation there are 
two main switehboards for alternating 
Current and continuous current, respec- 
tively. There are separate panels on the 
alternating-current switchboard for the 
wet basin and pattern shop, smiths’ shop, 
and for the independent lighting circuits. 
The power and lighting mains from the 
fubstation to the engineering shop, boiler 
shop, platers’ shed, and shipbuilding 
berths are all carried underground, Bitu- 
men cables are used, and these are laid in 
Teesoted wood troughing run up with 
bitumen and protected by vitrified tiles. 
The distribution in the shops is, as far as 
possible, carried out with bare wires on 
Insulators attached to the roof trusses. 
The cirenits for the are lighting and in- 
candescent lighting in the various depart- 


ments are taken from the power mains 
and are single-phase at 2.300 volts.—b- 
stracted from Engineering (London), De- 
cember 11. 

1 < 


PROTECTION OF LOW-TENSION CIRCUITS. 
© Four years ago an Ttalian association 
which devotes itself to the introduction 
of protective measures in industrial estab- 
lishments offered a prize for a device 
which would absolutely prevent a perma- 
nent rise of tension with respect to earth 
in industrial current circuits, for the pur- 
pose of safeguarding human life. The 
prize and a gold medal have recently been 
awarded to Mr. Arcioni, of Milan, and 
one type of his device applicable to three- 
phase cireuits is deseribed by Gisbert 


Kapp. Mr. Arcioni based his solution of 


the problem on the principle. that the pro- 


tective device must not be limited to the 
transformer, but that only the line poten- 
tial with respect to earth must be the 
determining factor for the operation of 
the apparatus. The model submitted con- 
sists essentially of three alternating-cur- 
rent magnets arranged parallel to, and 
symmetrically, around an axis. The mag- 
nets are half surrounded bv short-cir- 
cuited coils, so that by the well-known 
screen effect of the poles a rotary force is 
exerted on an aluminum dise located in 
front of the poles. In order that the 
force of the rotating field mav remain 
without effect, the aluminum dise is cut 
out so that there remain only three wide 
arms at an angle of 120 degrees to each 
other. Therefore the dise cannot rotate, 
but only performs small oscillations, just 
enough to close a relay contact when the 
sum of the three rotary forces becomes 
sufficient to raise a counterweight. The 
exciting coils of the magnets, which are 
joined in star arrangement. are connected 
to the three conductors, and the centre of 
the star is grounded. Thus each magnet 
receives, when the insulation of all three 
phases is equally good or when no ex- 
cessive tension exists, a tension equal to 
eighty-seven per cent of the combined 
pressure. The counterweight is so cal- 
culated that it will not be raised under 
these conditions. Atmospheric discharges 
have no effect on account of their high 
frequency. At normal frequency the 
rotary force exerted by each pole is pro- 
portional to the square of the potential 
with respect to earth. Therefore cach 
displacement of the electrical centre 
means an increase in the rotary force, 
and by a suitable choice of the counter- 
weight one may predetermine the amount 
of the displacement and with it the 


89 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


maximum tension of a phase with re- 
spect to earth, at which the relay contact 
iz closed. The relay may be the releasing 
magnet of the main switch or some other 
organ, as a short-circuiting arrangement, 
which disconnects the endangered line.— 
Translated and abstracted from Elektro- 
technische Zeitschrift (Berlin), Decem- 


her 8. 
< 
THE EMPLOYMENT OF THE EARTH AS 
PART OF AN ELECTRIC CIRCUIT. 

In a paper presented before the Inter- 
national Congress of Applied Electricity 
at Marseilles, M. E. Brylinski reports on 
some results obtained by the Committee 
of Electricity, which investigated this 
subject under the auspices of the French 
government. In telegraphy the earth has 
been used as a return circuit from the 
beginning, but when electricity began to 
be used for light and power purposes the 
government forbade the employment of 
the earth as a return circuit, as serious 
disturbances in telegraph and telephone 
lines were often caused thereby. The ob- 
ject of the investigation was to find ways 
of avoiding these disturbances, as an 
enormous saving in copper and other line 
material would be effected and the diff- 
culties of insulation greatly diminished, 
if the earth could be used as part of the 
circuit in power transmission, and longer 
transmission lines than are at present 
financially feasible could be established. 
The obstacles to be overcome in the solu- 
tion of the problem are the preservation 
of the ground electrodes, effects of elec- 
trolvsis, of electrostatic and electromag- 
netic induction and induction by the 
ground connections. The different ques- 
tions are dealt with at length. and for- 
mule for ealeulating the effects in ad- 
vance are established on the basis of ex- 
periments carried out over a line between 
Lancey and Grenoble in 1907. This line 
is fourteen kilometres long and trans- 
mits simple alternating current at 11,000 
volts and forty-two periods, the in- 
tensitv being regulated to about thirty 
amperes. Parallel lines on which to 
observe the effects of induction were sit- 
uated at distances of eight-and-one-half, 
480 and 4,857 metres. On the latter iine 
the effects of eleetramagnetic induction 
were Inappreciable. However, the author 
states that the formule laid down must 
he verified by experiments made with a 
line transmitting a larger quantity of en- 
ergy, say about 100,000 kilowatts, before 
they can be considered as final.—Ab- 
stracted and Aranslited from La Revue 


Kleetreyady Parry Peeember 15, 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 
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Automatic Self Starters for Polyphase 
Induction Motors. 

There has existed for some time a de- 
mand for reliable devices to automatically 
start and control from a distance induc- 
tion motors operating pumps. air com- 
pressors, blowers, ete. The General Elec- 
tric Company has now on the market a 
complete line of automatic starters for 
polyphase induction motors of both the 
slip-ring and squirrel-cage types in capaci- 
thes of five horsepower and above for po- 
tentials ranging from 110 to 2,080 volts. 


FIG. t.--AUTOMATIC COMPENSATOR—150- 
220 VOLTS. 


In Fig. 1 is shown an automatic starter 
for squirrel-cage induction motors for 550 
volts or less. The apparatus consists of 
a panel on which are mounted eight al- 
ternating-current contactors and a time- 
limit relay, the starting compensator coils 
and overload fuses being mounted on the 
rear of the panel. 

A cycle of operation is as follows: ‘The 
solenoid and relay circuit is closed by 
means either of a governor, the operation 
of which depends on air or water pressure, 
a float switch or an auxiliary push-button 
switch, or the line circuit can be closed 
and opened with a double or triple-pole oil 
switch. In either case, the closing of the 
solenoid and relay circuits closes five of 


the eight contactors, the time limit being 
governed by an air dashpot on the relay. 
This connects the compensator coils to the 
line and at the same time connects the 
motor to the coils, doing automatically 
that which is accomplished by a hand- 
operated compensator when the switch is 
thrown into the starting position. When 
the plunger of the time-limit relay has 
reached the end of its travel, it quickly 
opens the solenoid windings of the five 
contactors and at the same time closes 
the remaining three. This latter opera- 
tion throws the motor directly on the line. 
When it is desired to stop the motor, the 
pressure governor, float switch, ete., as the 
case may be, opens the circuit through the 
solenoid coils of the three contactors, 
thereby shutting down the motor. This 
cycle of operation is repeated automati- 
cally and as often as is required to keep 
the water level at a predetermined point 
or the air at a certain pressure. 

In Fig. 2 is shown an automatic starter 
for Form “M” or slip-ring type of induc- 
tion motors. The apparatus consists of a 
panel, at the top of which is mounted 
a primary switch consisting of three 
alternating-current contactors, and below 
these a three-phase secondary switch op- 
erating over three sets of resistance ceon- 
tacts, the resistance being mounted and 
connected on the back of the panel. 

The first step in the cycle of operation 
is similar to that with the first mentioned 
ivpe of starter, the circuit through the 
coil of the solenoid that operates the 
ratchet being closed by means of a float 
switch, pressure governor, ete. As soon 
as this circuit has heen closed the three- 
phase switch is moved forward, the move- 
ment of the solenoid plunger being trans- 
mitted to the arm by means of a toggle 
joint which moves a pawl engaging a 
notched disc fastened to the arm. The 
rate of movement of the arm is deter- 
mined by an-air dashpot placed opposite 
the solenoid. When the first contact point 
is reached a circuit is established through 
the coils of the three contactors closing 
them, thus throwing the motor dircetly on 
the line with all resistance in the rotor 
circuit. The three-phase switch still con- 
tinuing to move over the contacts, as the 


motor accelerates, gradually cuts the re- 


Histance out until the rotor is running 


short-circuited, which instant the circuit 
through the solenoid operating the ratchet 
is broken and the movable switch stops 
its rotary motion. 

The motor continues to run until the 
tank is full or the air or water pressure 
is at a certain value or, in the case of re- 
mote hand control, when the auxiliary 
switch or oil switch is opened, at which 
time the circuit through the contactor 


FIG. 2.—SELF-STARTING PANEL FOR FORM 
M INDUCTION MOTORS. 


coils is broken. The contactors then oped, 
shutting down the motor. 

When the motor starts again this cycle 
is repeated, the three-phase arm being 
advanced forward from the position in 
which it last stopped. In other words, 
when the motor has started and stopped 
three times, a point on one arm of the 
switch will have traveled the entire dis- 
tance around the circle formed by the con- 
tact points. 

In cases where the motor controlled 
takes an exceedingly heavy current, the 
three-phase dial switch is used as an auto- 
matic master controller for energizing 
contactors, these in turn cutting out Te 
sistance in the motor secondary. 
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Loading Box Cars by Electricity. 

As a means of preventing the theft of 
coal during transport in ordinary gon- 
dola cars many customers have advocated 
that the coal be shipped in box cars; but 
often the extra cost of the labor for load- 


considerable breakage, especially in soft 
coal. 

To overcome these difficulties a number 
of coal companies installed Ot- 
tumwa box-car loaders, which push the 
coal into place, even to the ends of the 


have 


FIG. 1.—OTTUMWA BOX CAR LOADER AND COAL BIN. 


ing and unloading prevents such ship- 
ments being made, except where there 
is no alternative. Coal must be shipped 
to the West in box cars only, because com- 
ing east there would be no use for open 


care, and so avoid breakage. Ilustrated 
herewith is such a loader installed at the 
Silver Creek Colliery of the Philadelphia 
& Reading Coal and Iron Company at 
New Philadelphia, 0. This is the first 


FIG. ?—LOADER WITH HOPPER TURNED TO ENTER DOOR OF CAR. 


care which would have to be returned 
empty, while the box cars can be used 
for tranaporting grain. Mechanical load- 
ers have been used to reduce the cost of 
handling, but in most cases they throw 
the coal to the ends of the cars, causing 


installation of the kind in the anthracite 
region, although this type of loader is 
much used in the bituminous region. It 
is- driven by a Westinghouse direct-cur- 
rent, type S. series-wound motor, running 
at 150 revolutions per minute at full load. 
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Power is supplied at 220 volts through 
two trolley wires, as the track is not used 
for a return circuit. The motor is con- 
trolled by a standard Westinghouse I-32 
controller with grid resistance. As it 18 
necessary to reverse the motor at frequent 
intervals and to run at different speeds, 
the resistance has sufficient capacity to 
carry the current for an indefinite pe- 
riod, The motor has a rating of seventy- 
five horsepower on an intermittent service 
hasis which fully meets the requirements 
of this case, although it is, in fact, capa- 
ble of developing much greater torque. 

Coal is supplied from the overhead 
bins, shown in Fig. 1, to the hopper, from 
which it is distributed alternately to the 
ends of the car, the hopper being entirely 
inside the car when at work. The hop- 
per rocks up and down and at the same 
time moves back and forth from one end 
of the car to the other. As it passes from 
one end to the other it receives coal from 
the chute carrving it to the end of the 
car, Where it is emptied by the movement 
of a scraper which moves through the 
hopper pushing the coal ahead of it. The 
motion of the hopper is reversed byv re- 
versing the motor, but a mechanical re- 
versing device is used on the scraper. 

It is to be noted that all the move- 
ments of the scraper and of the hopper 
inside as well as out of the car and the 
propulsion of the entire loader from one 
car to another are obtained from the sin- 
gle motor shown, and are under the con- 
trol of one operator by means of various 
clutches and reversing gears, all ccn- 
veniently arranged for rapid operation. 
The loader may also be used for moving 
the cars, loaded or unloaded as required, 
for this purpose a hook being provided 
on the truck, into whieh a rope mav be 
fastened, 

This leader at the present time is used 
for leading chestnut. s¢eve, egg and 
broken coals, and can handle all other 
sizes of anthracite coal with equal suc- 
cess. Thirty box ears are being loaded 
by this equipment in a nine-héur dav, and 
sixty can be handled when conditions re- 
quire it. The loader puts all but the last 
few tons into the car, this remainder be- 
ing filled directly from the chutes. 
ee 

Opportunities for Publicity. 

“The opportunity for securing publicity 
is practically limitless: it is broad as all 
knowledge and as deep as human desire,” 
co says Walter B. Snow, Publicity Engi- 
neer, of Boston, in the Selling Magazine. 
No product has yet (been! exploited to ‘the 
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full, many are the fields that still lie 
fallow, many are the channels still un- 
explored. The progressive advertiser is 
in constant search of new opportunities 
through which the public may be at- 
tracted to and made acquainted with his 
product, and perchance with himself. His 
success depends not merely upon finding 
such opportunities, but upon their specific 
and proper use to the end that goods may 
be sold and a reputation established. 

“The most casual consideration of the 
surrounding opportunities for publicity at 
once brings one to a realizing sense of 
their magnitude and multiplicity. Any- 
thing and evervthing that serves to im- 
press the name or the quality of the prod- 
uct upon the public mind is available for 
the purpose. 

‘While trade catalogues and trade pa- 
pers, fliers and mailing cards, circular let- 
ters and house organs may be classed 
among the opportunities most generally 
utilized, it should not be overlooked that 
a sign upon the building, a machine in 
operation, the passing comment of a sat- 
isfied customer, a business letterhead, or 
a picture of the plant, a progressive sales- 
man or a persuasive letter, each and all 
play their part. Some influence is ex- 
erted every time the name is seen in print, 
every time it is spoken; even when the 
abstract merits of the product are pro- 
claimed without mention of its name, a 
step forward has been taken. 

“So long as publicity was sought 
through mere reiteration, the means of ob- 
taining it remained extremely limited, 
but when the function of advertising was 
fully recognized as fundamentally educa- 
tional in its character, the field was 
broadened to its limit. In no line of ad- 
vertising was this feature earlier and 
more clearly realized than in that con- 
cerned with machinery products, where 
definite, detailed knowledge of the prod- 
uct is essential to the making of the sale. 
Here, as a rule, statements may be made 
with exactness and precision, because they 
ean be founded on facts ascertained by 
actual test, not upon mere opinions or 
expressions of sentiment. Here, also, the 
purchaser usually appreciates to the full 
their meaning and their economic value 
to him. As a consequence publicity in 
technical and engineering lines has long 
stood as representative of the educational 
method—a method which is now being 
emploved with increasing frequency in all 
lines of advertising. 

“The technical treatise, the professional 
lecture or paper, and its reprint, the ex- 
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perimental apparatus in the technical 
school, the published results of tests and 
expert investigations, are all distinctly 
educational. They carry conviction to 
those who can only be convinced through 
such means. The advertisement which 
presents absolute facts, which pictures the 
method of securing specified results, be- 
comes essentially educational, far more 
conclusive in its effect than a host of un- 
supported arguments.” 
oe 
Western Electric Company’s Business 
Good. 

The fiscal vear of the Western Electric 
Company ended November 30. Gross 
sales for the year amounted to almost $36,- 
000,000. During the current vear the 
company has spent about $1,000,000 in 
new plant. 

On the liabilities side the capital atock 
remains at $15,000,000 and the surplus 
will not show any marked change trom 
the $18,781,311 for the fiscal year ended 
November 30, 1907. At the present time 
the company has on its payrolls about 
13,000 persons, as compared with 16,259 
a vear ago. 

The foreign business of the Western 
Electric Company for the vear ended No- 
vember 30 last, for the most part, held up 
well. Export commission business in 
America suffered from the effects of the 
financial depression, and shipments were 
at the rate of about sixty-five per cent of 
normal, gradually improving as the 
panic died away. The bulk of the West- 
ern Electrics foreign business is with 


. the governments of the countries where 


there is a governmental monopoly of the 
telephone and telegraph facilities. 

The company now has branch connec- 
tions in London, Paris, Berlin, Antwerp, 
St. Petersburg. Vienna, Milan, a factory 
in Tokio and agencies in South Africa 
and Australia. Recently a representative 
was dispatched to China, and in time it 
is expected that the Celestial Kingdom 
will become an important purchaser of 
American electrical apparatus. The cen- 
iuries-rooted dislike for foreigners and in- 
novations is gradually dying away, and 
China under a progressive ruler would 
cffer a vast field for commercial develop- 
ment. | | 

December, as far as reported, has been 
a good month for the company. Among 
the large orders received is a contract with 
the Packard Motor Company entailing 
the expenditure of $35,000, and a con- 
tract to supply electrical machinery to the 
Oxford Paper Company, totaling $45,000. 
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Consolidated Railway Lighting and 

Refrigerating Company. 

The assets of the Consolidated Railway 
Lighting and Refrigerating Company 
were sold on December 18 in the New 
Tersey Court of Chancery, at Jersey City, 
for $2,008. The balance sheet of the 
company as of September 30 last, valued 
these assets at $21,400,817. They consist 
of 148.421 shares of a total issue of 160,- 
000 shares of the Consolidated Railway, 
Electric Lighting and Equipment Com- 
nany and 59,500, of a total issue of 60,000 
shares of the Railway and Stationary 
Refrigerating Company and of the claims 
against those companies. The company 
was placed in the hands of receivera in 
June last by Vice-Chancellor Howell, at 
Newark, upon application of G. L. Bois- 
sevain and C. S. Thorn, and the Alge- 
meine Trust Company, of Amsterdam, 
large stockholders. 

At the sale, the assets were taken over 
by a reorganization committee, consisting 
of Isaac L. Rice, formerly president of 
the company; A. G. Fromuth, formerly 
vice-president, and J. L. Watson, formerly 
secretary and treasurer. The reorganiza- 
tion plan includes the organization of a 
new company with $8,000,000 of capital 
divided into 320,000 shares of a par value 
of $25, shares which are to be exchanged 
on an even basis with the shares of the 
present company, par value $100. 


ee 
To Control Moving-Picture Industry. 
‘The patents bearing on the manufac- 
ture and projection of moving pictures, 
owned by the Edison Manufacturing 
Company and the American Mutoscope 
and Biograph Company, have been pur- 
chased by a new company, “The Motion 
Picture Patents Company.” This con- 
cern will also control the following pat- 
ents in addition: The Armat patents for 
projecting machines, the Jenkins patents, 


the Pross patents, the Vitagraph patents 


and the Campbell patents. The officers 
of the new company are: Frank L. Dyer, 
president; H. N. Marvin, vice-president; 
J. J. Kennedy, treasurer, and George F. 
Scull, secretary. The president and treas- 
urer are connected with the Edison Man- 
ufacturing Company, while the vice-pre= 
ident and treasurer are of the Biograph 
company. 

Motion pictures which are manufac- 
inured under the license of the Patents 
company will be leased and not sold. 
They will be leased for use only on pro- 
jecting machinès which will also be lease 
hv! the Patents company: 
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Electrically Operated Oil-Switch. 

The accompanying illustration shows 
the 30,000-volt, electrically operated oil- 
switch which has been developed and 
placed on the market by the Kelman 
Electric and Manufacturing Company, 
Los Angeles, Cal. It is made in sizes 
from 15,000 to 100,000 volts. ‘The switch 
is entirely self-contained and may be in- 
stalled in any way desired by simply plac- 
ing on the floor and connecting up, or in 
galleries, or in brick or concrete compart- 
ments as may be required. 

Both the operating solenoids are wound 
for 110 volts direct current, the closing 
solenoid requiring approximately 2,300 
watts and the opening solenoid approxi- 


tube within which the core operates, pro- 
vides ample insulation at this point. 
Control of the switch is by means of a 
small single-pole double-throw switch 
placed on the switchboard or operating 
table. Mounted on the switch and oper- 
ated bv it is a small switch which auto- 
matically opens the circuit of the closing 
solenoid as the switch is closed. In the 
automatic switch the circuits of the oper- 
ating solenoids are so arranged that if 
the switch is closed on an overload or 
short-circuit it will immediately open and 
will remain open until such time as the 
operator desires, even though he still holds 
his control switch in the closing position ; 
in other words, the switch cannot “pump 
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mately 300 watts. The switch is opened 
by means of springs placed on the guide 
rods, the opening solenoid being required 
to simply release the lock which holds the 
switch in the closed position. 

The switch is made non-automatic or 
automatic as may be required, in the lat- 
ter case the automatic overload release 
being actuated by means of series relavs 
which operate by closing the circuit of the 
opening solenoid, thus tripping the switch. 
These relays are mounted on insulators 
Which may be installed in any convenient 
manner. The laminated iron cores are 
attached to one end of a rod of treated 
wood, to the other end of which are at- 
tached the contacts which serve to close 
the circuit of the opening solenoid. This 
wooden rod, in addition to the insulating 


OPERATED OIL-SWITCH. à 


in and out on a short.” In the event of 
failure of the operating current while the 
switch is in an intermediate position in 
the act of being closed it will immedi- 
atelv return to the open position. Signal- 
lamp contacts are provided to indicate the 
open or closed position of the switch by 
means of colored lights. 

The fixed contacts are secured to porce- 
lain insulators, which are mounted on 
a woeden support placed well down in the 
oil: the movable contacts are of the knife- 
blade type and form part of a simple pan- 
tograph by means of which a horizontal 
break is secured that occurs at a point in 
the tank which leaves two-thirds of the 
tetal volume of oil above the break. This 
form of contact and switch mechanism 
khas been successfully used for the past 
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five vears in Kelman switches. The vov- 
ers for the oil tanks are made in two 
pieces, either one or both of which may 
be readily removed for purpose of inspec- 
tion of the contacts without disturbing 
any other part. The entire mechanism 
in each tank is so arranged that it can be 
easily lifted out without disturbing the 
other tanks or without drawing off the oil. 
-; edo 
An Electrically Operated Mailing Ma- 
chine. 


A labor and time-saving device which 
finds a wide application in business 
houses in handling the outgoing mail is 
the electrically driven envelope sealer, 
stamper and counter illustrated on this 
page. The machine will readily perform 
its various operations on 150 letters per 
minute, and may be speeded up to turn 
out considerably more when required. 

The letters in bunches are held against 
an automatic feed which permits only 
one envelope at a time to pass its flap 
over a metal disc which revolves in water. 
As the envelope advances the stamps are 
fed forward, cut off, moistened and rolled 


—_— 


OPERATED MAILING 
MACHINE. 


ELECTRICALLY 


upon the passing letter. After the en- 
velope flap is moistened and the stamp 
simultaneously attached the letter passes 
between a series of rolls under pressure 
and then emerges and is automatically 
stacked. A counter records each stamp 
as it passes upon the envelope, and thus 
furnishes a check upon the amount spent 
for postage. Moreover, the stamps can- 
not be removed from the machine except 
hy the clerk to whom the key is en- 
trusted. 

The Schermack Mailing Machine Com- 
pany is the manufacturer of this machine, 
and the Westinghouse Electric and Man- 
ufacturing Company furnishes the elec- 
trical attachments. As only a one-eigith- 
horsepower mator is required, the charge 
for current ts negligible! 
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Current Electrical News 


CONTINENTAL EUROPE. 


(Special Correspondence.) 


Panis, DECEMBER 31.—Among the new electric-traction proj- 
ects which are being considered in France I may mention a 
tramway line in the neighborhood of Toulon, The Cnamber of 


Commeree of that city has lately made a favorable report on the 
construction of an electric tramway which will run from Ollioules 
to Beausset and to the locality known as La Seyne, where are 
located the naval construction establishments. It is proposed to 
have a reduced tariff adopted upon this line. The present steam 
tramway of Las Palmas is to be electrified, having recently 
changed ownership. The intention is to lay new tracks for the 
electric line and to erect a power plant of considerable size. 
The line will be extended as far as the town of Santa Brigida, 
which lies nine miles to the southwest, and is one of the leading 
summer resorts of the region. 

Among the new companies which have been formed in dif- 
ferent cities of France should be noted the firm of E. Hays et 
Cie., having its headquarters at Paris. This company will devote 
its business to the manufacture and sale of lighting and heating 
apparatus by gas and electricity. At Bordeaux there has been 
formed the Gas and Electric Company of Arcachon and exten- 
sions. The new.firm of A. and C. Guitton, which will act as a con- 
tracting company, is located at St. Etienne. A firm known as the 
Gas and Electrice Company of Villeneuve-sur-Lot, and extensions, 
has been formed at Paris. The newly-formed Société Electrique 
du Toulois has its headquarters in the town of Nancy. 

At Bilbao, Spain, there has been formed a new company, 
which is to take up the mannfacture of incandescent lamps, erect- 
ing a large factory for the purpose. This will be the fourth 
lamp factory established in this country up to the present time. 
It is expected that the new factory will be able to turn out 1,000 
lamps per day during the first period of operation, but this is 
likely to be increased to 5,000 lamps per day in the near future. 
The new company is known as the Industria Electrica. 

The Municipal Council of Chateaudun, France, is considering 
the question of building an electric tramway line, which will run 
in the suburbs as far as the locality of Oucques. It~is also pro- 
posed to change over the tramway lines in the town of Nièvre 
from steam to electricity. A. DE C. 


WESTERN CANADA. 


(Special Correspondence.) 


WINNIPEG, JANUARY 2.—At Pottsville, Saskatchewan, a coni- 


pany is being formed to construct a rural telephone = system. 
Those interested are all Pottsville men and are headed by J. A. 
Maharg. 

Captain Troup has returned to Victoria, British Columbia, 


after a conference with officials of the Canadian Pacifice Railroad 
Company, and announces that all ships and coasting vessels of 
the company on the Pacific Coast will at once be equipped with 
wireless apparatus. 

The Northwestern Telephone Company, which has its head 
office at Saskatoon, Saskatchewan, has decided not to engage 
in the constructicn of long-distance telephone lines, but to leave 
that work to the Saskatchewan government. The company has 
recently issued stock to the value of $25,000 for the purpose 
of assisting in the formation of rural telephone companies. 

The Kootenay Telephones, Limited, with head office at Cran- 
brook, British Columbia, reports that work is being rushed on 
the construction of telephone lines in the vicinity of Cranbrook. 
Maurice Quain has severed his connection with the Cranbrook 
Electric Light Company and has accepted the position of general 
superintendent of the Kootenay Telephones, Limited. H. C. 
Routh, formerly of Ottawa, Ontario, has been engaged to look 
after the business of the Cranbrook Electrice Light Companv. 
E. H. McPhee is also a recent addition to the staff of the light 
company. 

A large number of tenders have been received by the citv 
of Winnipeg for the various works in connection with the build- 
ing of the civic power plant at Lac du Bovnet, which is to cost 
approximately $3.500,000, These tenders have been handed to the 
civic power committee for classification and it is not expected 
that any definite acceptance will be announced for several days. 
Cecil B. Smith is the civic power expert. 

In Revelstoke, British Columbia, any citizen installing an elec- 
tric light upon the veranda of his house is supplied with current 
for it free of cost, by the city. Thus Revelstoke is one of the 
best-lighted cities in Western Canada. 


The Winnipeg Electrice Company has made another offer to 
supply power to the city of Winnipeg, Manitoba, for distribution 
purposes, suggesting that in this way the necessity for construct- 
ing a municipal plant at a cost of almost $3,500,000 will be 
obviated, The company offers to supply power for $24.66 per 
horsepower on a flat rate. The company also offers to hand over 
to the city any business it now has with private companies. So 
far the offer has not been taken up by the City Council, but a 
number of aldermen are opposed to the acceptance of the offer 
on the grounds that the City Council is pledged to the construc- 
tion of a municipal power plant. R. 


IMPORTANT DEVELOPMENTS. 
(Special Correspondence.) 


LARGE HYDRO-ELECTRIC POWER STATION FOR LAP- 
LAND—From several accounts the building of a large new elec- 
tric power station in Lapland is shortly to be taken in hand. 
Either the Norr or Soderland Falls will be used. The power avail- 
abie is estimated at 88,000 horsepower. 


MERGER OF TUOLUMNE RIVER HYDRO-ELECTRIC IN 
TERESTS IN CALIFORNIA—Under the name of the Tuolumne 
Water Supply Company, a number of interests holding power 
claims and water rights along the Tuolumne River in the Sierra 
Nevada Mountains have consolidated their holdings for the pur- 
pose of the more systematic development of the properties in- 
volved. The directors of the new organization are Jesse W. 
Lilienthal, Alexander M. More and Henry H. Hart, of San Fran- 
cisco. The properties taken over include about 1,000 acres of 
land, held by William Ham Hall, which is included in the pro- 
posed Hetch Hetchy water system for San Francisco: the water 
rights of G. F. Wakefield, who recently filed on 45.000 miner’s 
inches of water in the Tuolumne River for power purposes; the 
franchises and water rights of the La Grange Dredging and Power 
Company, and the holdings of the Sierra Ditch and Power Com- 
pany. No plans have been announced for the immediate develop- 
ment of the properties controlled by the new company. A. 


CITY’S SUIT TO ANNUL UNION ELECTRIC'S FRANCHIS 
FAILS IN ST. LOUIS—The city’s suit to annul the charter of the 
Union Electrice Light and Power Company failed, Judge Taylor 
sustaining a demurrer filed by the company. “The state's posi- 
tion,” «xplained one of the attorneys for the prosecution, “Was 
that the organization of the Union company, by a series of ab- 
sorptions of other companies, through the North Americat Com- 
pany, Was in itself a conspiracy to fix the price. The court's 
position seems to be that the Union company, being now one 
concern, cannot conspire with any other corporation. An appeal 
might develop a different opinion on this point.” The Union 
Electric Light and Power Company was constituted by the suc- 
cessive consolidation of practically all of the electric companies 
in St. Louis, including the Citizens’, Imperial, Missouri-Edison, 
and several smaller companics. After the creation of the Union 
ElecQlic, it purchased the franchises, property and business of 
the Laclede Power Company, thereby completely eliminating com- 
petition. 


ENGINEERING SOCIETIES. 


PAN-AMERICAN SCIENTIFIC CONGRESS AT SANTIAGO. 
CHILE—Five hundred covers were laid at the official banquet in 
honor of the delegates to the Pan-American Scientific Congress. 
Cabinet ministers and the representatives of the foreign powers 
were among the guests. Special attention was directed by the 
speakers of the evcning to the presence of the delegates from the 
United States, The American delegates have indicated that they 
have no wish to hold office in the congress, and this has created 
an excellent impression, inasmuch as it permits the representa- 
tives of the smaller republics to become more prominent in the 
various discussions. 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS—On 
December 28 and 29 the first annual convention of the American 
Institute of Chemical Enginecrs was held at Pittsburg, Pa. The 
sessions were well attended and a number of inspection trips 
were made to industrial works in and near Pittsburg. Applica- 
tions for membership have been received from Spain, Hungary. 
England and Cuba. The following officers were elected: Presi- 
dent, Samuel P. Sadtler. Philadelphia: vice-presidents, Charles F. 
McKenna, New York, H. A. Hunicke. St. Louis. and Edward 
G. Acheson, Niagara Falls, N. Y.; secretary, John C. Olsen. 
Brooklyn; treasurer, William A. Booth, Syracuse, N. Y.; auditor, 
Richard K. Meade, Nazareth, Pa. 
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ELECTRIC LIGHTING. 


. (Special Corrcspondence.) 

BLUE SPRINGS, NIEB.—Black Bros. will put in an electric- 
light plant at Blue Springs. P. 

SHERMAN, TEX.—Sherman is to have a municipal electric- 
light plant to cost $16,000, 

WADENA, MINN.—K. Gagne, of Verndale, proposes to supply 
Wadena with electric lignts. 

MAYSVILLE, MO.—W. T. Wingate and others will install an 
electric-lizht) plant at Massville. 

POINT ARENA, CAL.--C. E. Boyd has applied for an elec- 
triclight'ng franchise at Point Arena. A. 

HOOKER, OKLA.—The City Council has voted $20.000 for 
the construction of an electric-light plant. P. 

ROCK HILL, S. C.—R. T. Fewell has taken charge of the 


Carolina Light and Power Company in Rock Hill. L. 
ST. HELENA. CAL.— The city trustees have granted an elec- 

tric lighting franchise in St. Helena to Henry Brown. A. 
CENTRAL CITY, NEB.—E. A. Hayter will apply for a fran- 

chise to operate an electric-light plant at Central City. P. 


DASSEL. MINN.— Citizens of Dassel are taking steps to or- 
Zanize a company for the installation of an eleetric-light) plant. 

SULPHUR SPRINGS, ARK.—The Sulphur Springs Electric 
Light Company has been incorporated with a capital of $50,- 
TD P. 

MANILA, P. L—The municipal board of the city of Zam- 
boarga is considering the installation of an electric-lighting sys- 
tem. A. 

BARRYTOWN, MICH.—The Barrvtown Electric Light and 
Power Company has been incorporated with a capital stock of 
a, 

SLATEDALE, PA.—The Slatedale Electric Light, Heat and 
Power Company has been incorporated. It is capitalized at 
$15,000, 

EUGENE, ORE.—An injunction has been issued restraining 
the City Council from proceeding with work on the municipal 
power plant. A. 

INDIANAPOLIS, IND.—The Tippecanoe Electric and Power 
Company has been given permission to increase its capital stock 
from 3$119.000 to $200,000. 

KEOKUK, TOWA—The Keokuk Gas and = Electric Company 
has been incorporated by Frederick Sargent and others, with a 
capiial stock of $300,000, C. 

LEWISTOWN, MONT.—The contract for wiring the new 
courthouse at Lewistown was let to the Fargo Electrical Com- 
pany. ot Fargo, N. D., for $3,300. C. 

PALMETTO, GA.—It is understood that B. W. Cochran will 
appl, to the City Council for a franchise to construct and operate 
an electric-light plant jin Palmetto. 

NEWARK, OHIO—The Newark Electrie Company has been 
formed with a capital of $10.000 by H. and M. Simonton, F. P. 
Kennedy, W. €C. Wertz and Sprague Horner. 

OAKLAND, CAL.—The Seventh Street Improvement Club has 
contracted with the United Iron Works for the installation of 
electroliers on S:venth Street, at a cost of $16,000. A. 


MODESTO, CAL.—The La Grange Light and Power Company 
has be n awarded a franchise for an electrie-lighting and power- 
distributing system in Modesto, on its bid of $225. | A. 


MARSHALLTOWN, TOWA—-The contract for installing a De- 
troi system lighting plant of 100-light capacity in the court 
room at Marshalltown has been Jet to F. F. Jungkunz. ae 

SPOKANE, WASH.—The County Commissioners are adver- 
tising for bids for an electric-ligkting and telephone franchise 
recently applied for by Nixon & Kimmel, of Spokane. A. 


INDIANAPOLIS, IND.—The Merchants’ Heat and Light Com- 
pany has decided to build a new and much larger plant. The 
site of the new station is in the west part of the city. S. 

TUCSON, ARIZ.—It is reported that the Benson Light and 
Power Company, of Benson, Ariz., has changed ownership and 
that the new owners will make extensive improvements. A. 


HENRYVILLE, IND.—The Indianapolis & Louisville Traction 
Company has contracted to light Henryville and Memphis from 
tS power house. The company is now installing the system, 


SCOTLAND, S. D—After having had the matter under con- 
sideration since last May, the City Council of Scotland has ar- 
a tor the construction and operation of an electric-light 
e¥stein, 

RENSSELAER FALLS, N. Y.—The Rensselaer Falls Electric 
Light and Power Company has been incorporated with a capital 
stock of $2,000 by Frank Morrison, W. S. Blair, B. F. Morrison 
and Eugene Morrison. 
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SAST ORANGE, N. J.—The General Service Heat and Power 
Company has becn formed with a capital stock of $100,000) by 
J. M. W. Kitchen, Frank R. Wickes and Harry Picking, to gen- 
erate light, heat and power. 

LYNCHBURG, VA.—It is reported that Washington (D. C.) 
capitalists will organize a company to develop a hydroelectric 
power on Staunton River, in Campbell County, and that the dam 
will represent a $550,000) outlay. L. 

MILWAUKEE. WIS.—Bids for building a municipal ligni 
plant on the Fifth Ward site, to turnish power for 1.000 are lights 
of 2.000 candlepower each, will be asked carly next month by the 
Milwaukee Board of Public Works. 

OLYMPIA, WASH.—The state building commission announces 
that as soon as the drawings and specifications are received from 
the architects a eall for bids will be issned for the instalation 
of electric fixtures in the governors mansion. 

HIGH POINTER, N. C.—The North Carolina Electrice Company, 
recently purchased by E. D. Steele and others, will soon be re- 
organized and the original plans of the company put into execu- 
tion, according to a statement made by Mr. Steele. L. 


PEORIA, ILL—A movement of Peoria business men and 
property owners on Adams Street, between Hamilton and Bridge 
streets, is rapidly progressing with a view to installing stamdards 
with cluster lights on both sides of Adams Street. 

HONOLULU, T. H.—The Department of Publie Works has 
completed plans for a power house in Nuuanu Valley. These 
call for a sufficient development to furnish lights for the city, and 
power for pumping water for the municipal reservoirs. A. 


FERGUS FALLS. MINN.—The Water and Light Commission, 
which has charge of the city electric-Heht pent at Fergus Falls 
since the first of the vear, has reduced the rates tor lights from 
ten cents to seven-and-one-half cents per kilowatt-hour. 


ABERDEEN, WASH.—Manager Clary. of the Grav'’s) Harbor 
Railway and Light Company, announces that soon after the first 
of the year the company will expend between $10.000 and $15.000 
in placing electric lights in South Aberdeen and Cosmopolis. A. 


ARBUCKLE, CAL.—William H. Ash will install an electric- 
lighting plant for the town of Arbuckle. It is his intention to 
light the Hotel Ash by electricity, and according to his plans he 
will probably insta'l a plant large enough to furnish light for the 


town. 

LOS ANGELES, CAL.—The Western Water and Power Com- 
pany has passed into the hands of a new corporation, known as 
the Glendora Irrigating Company, composed of resident orange 
growers. The new company bas organized with a capital stock 


of $100.000. 


GREENSBORO, N. C.—A charter bas been granted to the 
Randolph Power Company, of Greensboro, to furnish electricity 
for light and power. The authorized capital stock fs $100,000, 
and the incorporators are C. W. and H. C. Petty and M. W. 
Parrish, ali of Greensboro. B. 


ATLANTA, GA.—The Atlanta Power Company has applied 
for a charter to develop a waterpower on the Chattahoochee 
River, declaring a $25.000 capital, to be inereascd when neeessary 
to $1.n00.000, E. A. Neely and Alexander King, of Fulton County, 
are among these interested. L 

PHOENIX, ARIZ.—F. H. Ensign. general manager of the 
Phenix Gas and Electrie Company. announces that he has let a 
contract to the General Eleetric Company for the electrice machin- 
ery for the new station in Phoenix. The building for the plant 
will be of reinforced concrete, A 

BAYONNE, N J.—The Tidewater Oil Company. whieh has a 
large plant in the Constable Hook section, will do away with 
steam power for its machinery and sub:titute electricity. Ac- 
cording to the company’s engineers, electricity will not only 
pe cheaper, but Jessen the danger from fire. 


HOBOKEN, N. J.--The Mutual Penefit) Eleetric Light and 
Power Company has applied to the city of Hotoken for a fran- 
chise, offering a rate of eight cents per kilowatt-hour to com 
summers, The company agrees to pay the city three per cent of 
its gross earnings each year, for a period of twenty vears. 

SAND POINT, IDA.—The Humbird Lumber Company, of 
Sand Point, has announced plans for two electric plants, one local 
and another at Kootenai, in connection with the company’s mills 
at these places. Besides light and power for the mills, light will 
be furnished to the municipalities and to the public of the 


towns. A. 


OAKLAND, CAL.—A_ blanket deed of trust covering all the 
properties of the California Electrical Gen rating Company, of 
New York, was filed in Oakland to secure the issue of $5 00n oop 
in bonds. The company has a capital stock of $7.500000. one- 
third preferred and = two-thirds common, fully subscribed. Guy 
C. Ear] is president and W. H. Spaulding, secretary, of the com- 
pany. The members of the company areinterested in the Great 
Western Power Company, whith, has just Pecompleted’ its first jin- 
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stallation at the Big Bend of the Feather River, and it is as- 
sumed that the money raised by the new bond issue is to be 
used for the further development of the Great Western ri 
tem. : 


DANVILLE, ARK.—The Danville Electric Company has been 
granted a charter. The incorporators include D. F. Montgomery, 
A. M. Falls, C. T. Meadors, George Leming, and others. D. F. 
Montgomery is president. The object of the company is to fur- 
nish light and power for the city, and to establish a waterworks 
plant. B. 


KENTLAND, IND.—The Kentland Light and Ice Company has. 
incorporated with a capital stock of $50,000. The company will 
build and operate a plant to furnish Kentland with light, heat, 
power and water. The company, which is in the market for 


material, equipment ànd expert labor, is headed by Clearmont 
Rider, president. S. 


STANDISH, MICH.—The Eastern Power Company of Au 
Sable has been granted a thirty-year franchise by Au Sable and 
Omer to furnish electric lights and power for operating mills 
and factories. The company is getting franchises all along the 
Detroit and Mackinac and some places on the Michigan Central 
north of Bay City. 


ELDORADO, ARK.—The Eldorado Light and Water Company, 
of Eldorado, Ark., has been incorporated at $50,000, of which the 
whole is subscribed. The company proposes to purchase and 
equip a lighting plant at Eldorado. John P. Holmes is president 


of the company. The incorporators include also S. R. Morgan and 
J. J. Hudson, of Eldorado. B. 


VIESCA, COAHUILA, MEXICO—A contract for an electric 
plant in the city of Viesca has been signed by the governor, the 
presidente municipal of Viesca, and Martinez, Delgado y Cia. It 
is also reported that an electric-light plant in the town of Gral, 


Cepeda, Coahuila, is contemplated. Particulars can be obtained 
of H. L. Degener, of Saltillo. 


CHICAGO, ILL.—The Commonwealth Edison Company has 
sold $10,000,000 of five per cent first mortgage bonds to a syn- 
dicate of Chicago bankers. The proceeds of the sale will be used 
to pay for extensions and improvements, as well as for refunding 


purposes. The syndicate will probably offer some of the bonds 
to the public within a short time. 


BESSEMER, MICH.—A largely-attended citizens’ meeting has 
requested the City Council to investigate the first cost and op- 
erating expenses of a municipally-owned electric-light plant. The 
franchise of the present electric company expires within a year 
and public sentiment is divided on the issue of granting a re- 


TN purchasing the old plant, or building a new central sta- 
on. 


CADILLAC, MICH.—Articles of association of the Western 
Michigan Power Company, with headquarters at Cadillac, have 
been filed. The company is organized for generating electric 
power, and doing business in about a dozen counties in and 
around Mecosta. It is capitalized for $10,000. C. E. Russell, S. 


W. Kramer and F. H. Mills, of Cadillac, are the organizers and^ 
stockholders. 


OAKLAND, CAL.—John A. Britton, president of the Pacific 
Gas and Electric Company, announces the completion of the 
company’s new steam-turbine generating plant at First, Jefferson 
and Grove streets. The plant has a capacity of 9,000 kilowatts 
and is housed in a steel-frame fireproof building on a stone 


foundation. Work on the plant began on July 27. Construction 
being completed in less than five months. A. 


SAN FRANCISCO, CAL.—Patrick Calhoun, president of the 
United Railroads of San Francisco, has made a statement con- 
cerning the recent purchase -of the Stanislaus Power Company 
by the United Railroads, in which he says that the total power 
development of the power company will reach 64,000 horsepower, 
or about 40,000 horsepower more than the railroad lines will 
require. The surplus will be for sale to outside parties. A. 


SPARTANBURG, S. C.—The Electric Manufacturing Com- 
pany,- which has developed an electric power at Gaston Shoals, on 
Broad River, is building transmission lines to Woodruff, S. C., 
thirty miles distant, to supply the cotton mills there. Prepara- 
tions are also being made to supply several textile plants at 
Cowpens. Power for the electric-railway system of Spartanburg, 


as well as for municipal lighting, is also furnished by this com- 
pany. | i 

CORUNNA, MICH.—Displeased by the village having to be 
without street lights for three months, the Common Council, at 
a special session, revoked the franchise of the Shiawassee Light 
and Power Company, alleging poor service. The company ex- 
plains that the construction work in connection with the dam 
at Shiawassee, over Shiawassee River, caused inability to fur- 
nish light. The franchise granted originally was for thirty-five 
vears and had eight years more to run. The Commonwealth 
Power Company and the Jackson & Owoso Light and Power 
Company are both seeking franchises at Corunna. 
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G RAPIDS, MICH.—Fire damaged the Donley electric- 
P aie to the amount of $2,000. A short-circuit is supposed 
to have been the cause. The power house, a small frame struc- 
ture, was totally destroyed and one dynamo was ruined, while 
the other is water-soaked and otherwise damaged. The wheel 
house, at a distance of a couple rods from the power house, is 
undamaged. The plant will be rebuilt and the damage repaired 
at once. 


LIMA, OHIO—Judge Killits, of Bryan, has forwarded his de- 
cision in the recent test case brought by the city solicitor against 
the board of public service to restrain the erection of a municipal 
electric-light plant in Lima. The court holds the board is exceed- 


ing its powers by attempting to contract for an incomplete or 


inoperative plant, trusting that the pressure of necessity, or favor 
of the Council, will produce another authorizing ordinance for 
more funds. 


CHICO, CAL.—A. T. Forward, vice-president, and F. C. Wil- 
son, secretary, of the Sierra Electric Power Company, of Oak- 
land, have established offices at Chico, preliminary to the begin- 
ning of construction work on the first of the company’s plants 
at Digger Creek, Tehama County. Mr. Wilson announces that 
the road to the site of the first plant has been completed and 
that temporary buildings have been erected. This plant is to 
develop between 2,000 and 3,000 horsepower. Claims on the waters 
of Digger Creek have been filed. A. 


LOUISVILLE, MO.—Articles of incorporation of the Midland 
Electric Company, with a capital stock of $100,000, have been 
filed. The company was organized to utilize the franchise re- 
cently bought from the city at public auction for $6,000 by 
Pendleton Beckley, a Louisville lawyer, who, it was understood, 
represented a syndicate of eastern capitalists, which has now 
been formed into a corporation. The company will manufacture 
and sell electricity for heat, light and power. Lexington is to 
be the principal place of business. The capital stock is $100,000. 


PORTLAND, ORE.—The Portland Water Power and Electric 
Transmission Company has been incorporated by William H. 
Hurlburt, formerly manager of the Oregon Water Power Com- 
pany. together with A. B. Grossman and R. L. Dunham. Ac- 
cording to Mr. Hurlburt, who has been made president of the 


company, more than $1,000,000 will be expended in developing 


electric power from the water of the Clackamas River for trans- 


mission to Portland for light and power purposes. Work is to 
be commenced as soon as the plans are complete. The company 
has an authorized capital stock of $1,000,000. A. 


JACKSONVILLE, FLA.—The Suwanee River Electric Power 
Company intends to let construction contracts about February 15. 
Surveys have been made and right-of-way and capital secured. 
The company plans to connect Jacksonville with Waycross, Val- 
dosta, Tipton, Ga., and with Lake City, Live Oak and other 
points in Florida. The Suwanee River will be dammed near 
White Springs, Fla., to secure power for the operation of a hydro- 
electric plant. The company has been organized with a capital 
stock of $3,000,000 for the purpose of operating a series of elec- 
tric railways extending seventy-five miles in four directions, OF 
300 miles in all, also for furnishing power for manufacturing 
purposes to cities within the radius named. W. B. Owens of 
Jacksonville is president. 


OBITUARY. 


PROF. BENJAMIN FRANKLIN CLARKE, Professor Emeritus 
of mechanical engineering at Brown University, died of pneu- 
monia on December 29 at his home in Providence, R. I. Pro- 
fessor Clarke was born in Newport, Me., in 1831, and since his 
graduation from Brown in 1863 had been connected with the 
faculty. He was twice acting president of the university. 


MR. JEROME CARTY, a well-known lawyer of Philadelphia. 
Pa., died on December 30 at the Samaritan Hospital in Philadel- 
phia, where he had been taken while suffering from a second 
stroke of apoplexy, the original attack having seized him several 
months ago while in the West. He was born at Springfield, Pa. 
in 1845 and graduated from the University of Pennsylvania in 
1866. In 1872 he began the practice of law under his own name. 
Mr. Carty occupied a prominent position in Europe and the 
United States in the telephone litigation in opposition to the 
Bell Company, taking an active part in various arguments I 
which he was associated with Col. Robert G. Ingersoll. 


NEW PUBLICATIONS. 


PROCEEDINGS OF THE OHIO ELECTRIC LIGHT ASSO- 
CIATION, 1908—The proceedings of the fourteenth annual con- 
vention of the Ohio Electric Light Association, held at Put-in-Bay, 
Ohio, August 25, 26 and 27, together with the papers there pre- 
sented, and the list of officers and members, has been published 
by the association, of which D. L. Gaskill, Greenville, Ohio, 15 


secretary. The volume is uniform with the Ohio association pro- 
ceedings of previous years. 
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PERSONAL MENTION. 


MR. HARRY A. JASTRO has been appointed manager of the 
Bakersfield (Cal.) plant of the Bakersfield Power, Transit and 


Light Company, to succeed the late James Goodwin. 

MR. JOHN C. HONECKER, of Trenton, N. J., has resigned 
as the manager of the Pennsylvania & New Jersey Traction Com- 
pany. and will become identified with a manufacturing company 


at Reading, Pa. 

MR. GEORGE E. HANSCOME, master electrician of the 
Mare Island Navy Yard, Vallejo, Cal., has returned from Alaska, 
where he finished the installation of a new wireless telegraph 


station near Valdez. 

MR. JOHN F. DRYDEN, president of the Prudential Insur- 
ance Company, has re-entered the directorate of the Public 
Service Corporation of New Jersey. He takes the place made 
vacant by the death of E. F. C. Young. 

MR. W. N. RYERSON, superintendent of the Ontario Power 
Company, has resigned his position at Niagara Falls to take that 
of general manager of the Great Northern Power Company, of 
Duluth, Minn. Mr. H. H. Wilson, who has been his assistant, may 
become his successor. 

MR. WALTER S. BISSELL, who, January 1, became treasurer 
of the F. Bissell Company, Toledo, Ohio, has been associated with 
the company for a number of years as traveling salesman, and 
brings to his new position a thorough knowledge of the electrical 
trade and an intimate and extended acquaintance. 


MR. THEODORE P. SHONTS has been made president of 
the Interborough Rapid Transit Company to succeed E. P. Bryan, 
resigned. Mr. Shonts assumed his new position on January 1. 
For some time he has been chairman of the executive committee 
of this company, as well as president of the Interborough-Metro- 
politan Company. 

MR. G. S. SHINNICK, formerly assistant district superin- 
tendent of the Ohio Electric Railway Company, at Columbus, 
Ohio, has become general manager and purchasing agent of the 
Mattoon Heat, Light and Power Company and the Mattoon City 
Railway Company, Mattoon, NI. Mr. Shinnick was at one time 
connected with the Licking Light and Power Company, of New- 
ark, Ohio, as secretary and director. 


MR. ISHAM RANDOLPH, formerly chief engineer of the Sani- 
tary District of Chicago, and under whose direction most of the 
construction work of the Chicago drainage canal was carried 
out, has been appointed a member of a commission of six promi- 
nent engineers that will accompany President-elect Wm. H. Taft 
on a trip of inspection of the Panama Canal. The party will 
sail from Charleston, S. C., on January 25 and will advise Mr. 
Taft on the engineering work now being carried out, particularly, 
it is believed, with reference to the work on the Gatun Dam. 


PROPOSALS. 


POST OFFICE BUILDING AT CLARINDA, IOWA—The office 
of the Supervising Architect, Washington, D. C., will receive 
sealed proposals until February 8, for the construction complete 
of the United States Post Office at Clarinda, Iowa, in accordance 
with the specifications, which may be had at the office of the 
postmaster at Clarinda or at the office of the Supervising Archi- 


tect. 
ELECTRICAL SECURITIES. 


There was another short week in the stock market, due to 
the end of the holiday season, but during this pcriod there was 
great activity, with tne firm undertone of the previous week well 
maintained. The bearish indications and money flurry usual with 
the cnd of the year were absent, and reports of general trade im- 
provement sustained prices and made way for more progress 
early in the new year. 

Dividends have becn declared upon the following electrical 
securities: Aurora, Elgin & Chicago; regular quarterly dividends 
of one-and-one-fourth per cent on the preferred stock and three- 
fourths of one per cent on the common stock, both payable Jan- 
uary 11. United Traction Company of Pittsburg; regular semi- 
annual dividend of two-and-one-half per cent on the preferred 
stock, payable January 20 to stock of record Jannary 9. Radio 
Telephone Comipany; regular quarterly dividend of one per cent 
and an extra dividend of two per cent, making a total of three 
ber cent on the par value of all stock on which full cash payment 
has been made prior to January 1, 1909; dividend checks mailed 
January 15. Manchester (N. H.) Traction Light and Power Com- 
pany; regular quarterly dividend of $? per share, payable Jan- 
uary 15 to stock of record January 1. National Carbon Company; 
regular quarterly dividend of one per cent on the common stock, 
payable January 15. Standard Underground Cable Company: 
regular quarterly dividend of three per cent, the regular annual 
extra dividend of three per cent out of earnings, and an extra 
dividend of seven per cent out of accumulations. Cincinnati, 
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Newport and Covington Light and Traction Company; quarterly 
dividend of seven-eighths per cent on the common and one-and- 
one-eighth on the preferred, payable January 15. Consolidated 
Traction of New Jersey; two per cent, payable January 15. United 
Railways of St. Louis: quarterly dividend of one-and-one-fourth 
per cent, payable January 11. Shawinigan Water and Power; one 


per cent, payable January 20. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED JANUARY 2, 
New York: Closing. 

Allis-Chalmers common ..............-.06- 155% 
Allis-Chalmers preferred ..............000- 49% 
American Tel, and Tel. Company (ex. div.). 1271; 
Brooklyn Rapid Transit.................... 67% 
General Electric ccc. o6 63468654 Sesh oees 1571% 
Interborough-Metropolitan common ........ 17% 
Interborough-Metropolitan preferred ....... 46 
Kings County Electrice......... 0... ee eee 126 
Mackay Companies (Postal Telegraph and 

Cable) common ........... ccc eee eee 754 
Mackay Companies (Postal Telegraph and 

Cable) preferred .............06. sd caedvesepeen%e 70 
Manhattan Elevated .............. ccc cece 153 
Metropolitan Street Railway............... 40 
New York and New Jersey Telephone.... 110 
Western Union .......... cc eee cece ee teen 6S 34 


Westinghouse Manufacturing Company..... 8514 


For the first five months of the fiscal year of the Brooklyn 
Rapid Transit Company, to December 1, gross earnings fell off 
$370,000. Expenses were reduced, however, to such a figure 
that the loss in net earnings for the five months amounted to 
but $85,000. December gross shows very substantial increases. 
Up to December 24 it was $26,000 ahead of the whole month in 
1907, and net earnings should also show a very substantial in- 
crease, 

Although the annual report of the New York and the New 
York and New Jersey Telephone Companies is not yet completed, 
the earnings for the year now closing show a gain over that of 
any previous year. On account of the general retrenchment in all 
lincs of business during the greater part of the year 1908, the 
number of new telephones installed fell considerably below the 
totals for new business in both 1906 and 1907, but this loss, it 
is said, was almost entirely confined to the cheaper grades of 
service and lasted less than twelve months. The number of sta- 
tions in service in the Metropolitan district on January 1, 1896, 
was 28,043. On October 1, 1908, the latest figures available show 
this total to be increased to 420,173. This steady growth has 
reached its present strength by yearly leaps as follows: 1897, 
34,081; 1898, 42.958: 1899, 52,897: 1900, 71,681; 1901, 95,299; 1902, 
121,608; 1903, 158,792; 1904, 197,981; 1905, 237,993; 1906, 301,890; 
1907, 362,143. 


Boston: Closing. 
Edison Electric Hluminating............... 250 
Massachusetts Electric .............0 00 cee 58l% 
New England Telephone................... 1261% 
Western Telephone and Telegraph pref.... 80 

Philadelphia: Closing. 
Electrice Company of America.......... e... «ITY 
Electric Storage Battery common.......... 45 
Electric Storage Battery preferred........, 45 
Philadelphia Electric ..............0.. 00005 11% 
Philadelphia Rapia Transit................ 2534 
United Gas Improvement (ex. dividend).... 927% 

Chicago: Closing. 
Chicazo Telephone ..............0.6. 128 
Commonwealth Edison ...............0008- 10714 
Meiropolitan Elevated preferred........... 48 
National Carbon COMMON.. ...senesesaesse. R5 
National Carbon preferred..............00. 112 


The Metropolitan Elevated December trafie was 4,583.85, or 
4,444 increase; daily average, 147,146, or 0.9 per cent, increase. 

Tne South Side Elevated’s December traffe was 3.845,524 
passengers, or 152,109 increase. Daily average, 124,049, or 3.56 
per cent, increase, 

Northwestern Elevated’s December trafic was 3,783,946 pas 
sengers, or 199,255 increase. Daily average, 122,063, or 15.2 per 
cent, increase. 

The Chicago Telephone Company's annual report will show 
45,110 residence telephones out of a total of 179.368, being 35,302 
increase. The new franchise required extensive alterations and 
plant additions, The total miles of telephone wire in the city 
are 442.081, being 85.356 increase. The total payroll is 7,254 
people. In adjoining territory there are 50,000 telephones operated 


by 110 exchanges. The total toll linecsyvstem is 22.500 miles of 
wire, much being uncer ground. 


Commenieation-has been estab- 
lished everywhere castJand|) Wwest(to Renver. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 


WINSTON, N. C.—Dr. H. P. McKnight is interested in the 
formation of a company to build an electric line to Stuart, 
Va. L. 


MERIDEN. CONN,.—Attorney C. J. Danaher will petition the 
Incoming Legislature for a charter to Luild a trolley road To 
West Peak. 

DUBUQUE, IOWA—Business men of Dubuque will subscribe 
up to $6,500 for the expenses of a survey of an interurban road 
into Wisconsin. C. 

ATLANTA. GA.—Surveys have becn made for a seventeen- 
mile electric line to Union City. W. T. Roberts is president of 
the company and J. H. Longino is treasurer. L. 


ELKHART, IND.—Maps and profiles have been made for the 
extension of the Bucklen electric road east from Angola to Mont- 
pelier, Ind., and west from Middlebury to Elkhart. 


JERSEY CITY, N. J.—At a special meeting of the stock- 
holders of the Railways Company General, held in Jersey City, 
the capital stock of the company was reduced from $700,000 to 
$500,000. 


MUSKOGEE, OKLA.—The survey is reported completed for 
the Shawnee Central Railway from Shawnee to Muskogee, about 
ninety miles, and a survey is soon to he made to locate a line 
from Shawnee to Lawton, Okla. 


GRUNDY CENTER, IOWA—An election will be held at 
Grundy Center, January 20, to vote on granting franchises to the 
Iowa Construction Company for a street-railway, electric-light 
plant, gas and telegraph system. Gs .4 


PEORIA, ILL.—The Peoria & Galesburg Railway Company 
has been incorporated with a capital stock of $100.000 to build 
and operate a railway from Galesburg and Canton to Peoria. 
D. M. Maver heads the incorporators. 


WESTON, W. VA.—The County Court has granted a franchise 
to Dr. George I. Keener for the term of fifty years for the con- 
struction and operation of an electric railroad trom Weston to 
Bendale. The road must be completed within a year, 


PORTLAND, ORE.—F. M. Swift and David Loring, of the 
recently-organized Clackamas Southern Railroad. announce that 
the company will build a broad-gauge electric line between Ore- 
gon City and the Molalla Valley. Plans are being drawn. A. 


ATLANTA, GA.—A charter has been granted to the Atlanta 
Railway and Electric Company, which plans to build and operate 
a trolley line between Fairburn and College Park, where connec- 
tion will be made with the interurban cars of the Georgia Rail- 
way and Electrice Company. 

GREENVILLE, PA.—The Mercer County Trolley Company, 
composed of James M. Campbell, L. W. Orr and Frank P. Filer, 
of Mercer, and S. D. Downs, of Greenville, successors of the Mce- 
Cain Construction Company, will make application for a charter. 
The line will connect Greenville, Mercer and Sharon, 


SPOKANE, WASH.—Three million dollars will be invested by 
the Big Bend Transit Company of Spokane in the construction of 
an electric railway from Spokane, forty miles into the Big Bend 
wheat belt, going west as far as Miles, where the Spokane River 
joins the Columbia River. Work will be begun in the spring, it 
is said. , 

SPOKANE, WASH.—The Spokane & Inland Empire Railroad 
Company now operates 225 miles of standard clectrical railway, 
connecting Spokane with Colfax, Moscow and Cœur d'Alene. The 
company’s service of thirty-six trains a dav is controlled by both 
telephone and telegraph despatching. A prompt freight service 
is maintained and all cars carry express packages. | 


l MEXICO CITY, MEXICO—The Canadians who own the elec- 
tric street railway and electric power systems’ are negotiating 
for the purchase of the Chihuahna and Pacific Railroad, which is 
owned by Gov. Enrique C. Creel. Dr. F. S. Pearson, presi- 
dent of the Mexico Tramways Company, is conducting the negotia- 
tions on behalf of the Canadian syndicate. Several million dollars 
is involved. 

KENOSHA, WIS.—-Albert C. Frost, the builder of the Chi- 
cago & Milwaukee Electrice Railway, has disposed of one of the 
lines of the Kenosha Electric Railway Company to the Invest- 
ment Registry Company, of London. Engeland. The consideration 
for the property is given out at $300,000. The line has been a 
paving investment since its construction by B. J. Arnold. of Chi- 
cago, six years ago. 

TOLEDO, OHIO—According to W. J. Sherman, of the engi- 
neering firm of Riggs & Sherman, Toledo, preparations are be- 
ing made on an extensive scale for electric-railway work in 
1909. Indications are that while operations may not be so active 
as at some former times, eleetric-railroad building will be far 


more active than it has been during the year just closed. This 
firm is working out the details of a number of large under- 
takings. H. 
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NEW YORK, N. Y.—On Monday, December 21, the Inter- 


porough lines carried an excess of 1,800,000 passengers, which is 


the biggest day in its history. This total includes those carried 
in the subway and elevated lines. Of this number about 861.000 
were carried in the subway, or about forty-five per cent. The 
subway is doing thirty per cent more business than last year, 
while the elevated lincs are doing three per cent less. 


BLUFFTON, IND.—-The Bluffton, Berne and Celina Traction 
Company has incorporated with $50.000 capital stock. The ob- 
ject of the company is to build, equip and operate an interurban 
road between Bluffton and Celina. The road will be forty-seven 
miles in length, and will connect a number of towns which are 
without railroads at present. The company proposes, also, to 
generate and distribute electricity for light, heat and power. S. 


NEW YORK—Judge Ray of the United States Circuit Court 
has overruled the demurrer interposed by the defendants in the 
suit brought by the Continental Securities Company of New 


Jersey in behalf of itself and other stockholders against the 
Interborough Rapid Transit Company, the Metropolitan Street 
Railway Company and the Metropolitan Securities Company. 


The suit alleged that the merger created was a monopoly in 
violation of the law. 


CHICAGO, ILL.—Chicago is to have another electric railroad 
line to Milwaukee, it is reported. The Chicago, Kenosha & Mil- 
waukee Electric Railway Company will build it. Chicago and 
Evanston capitalists are financing the road. A right-of-way, 100 
feet wide. already has been purchased between Waukegan and 
Kenosha at a cost of $250,000. Construction work on this portion 
of the road will begin soon. George G. Wilcox is president and 
Volney Foster, Jr., of Evanston, vice-president of the new road. 


BROOKLYN. N. Y.—The contract between the Brooklyn Rapid 
Transit Company and the American Express Company, by which 
express matter was handled by trolley cars, expired on December 
°1 and will not be renewed, for.the present at least, because the 
companies cannot come to terms. Wagon service has been re- 
stored by the express company. The trolley-express service has 
been found a great convenience and time-saving feature by the 
public. Besides taking in the suburbs of Brooklyn the service 
extended to Jamaica, Flushing, College Point and other adjoining 
places. 


SPRINGFIELD, MASS.—The recent decree of the Supreme 
Court of Massachusetts, directing the New York, New Haven & 
Hartford Railroad to relinquish its interests in sixteen trolley 
lines in the state, was complied with on December 29 at a meet- 


ing of the New England Investment and Securities Company. 
when two of the trustees, who are also directors in the New 
Haven Company, resigned. The trustees who retired were 


Nathaniel Thayer, of Boston, and William Skinner, of Holyoke. 
A. Willard Damon, of Springfield, and Henry L. Higginson, of 
Boston, were elected to succeed them. 


TOLEDO, 0O.—The Ohio & Michigan Southern Railroad Com- 


pany has been incorporated with $1,000,000 stock under the laws 
of Michigan. The new company takes over the property of the 
Toledo, Ann Arbor & Detroit Railway, a partially constructed 
electric line between Toledo and Ann Arbor. The officials of the 
new company are: President, Andrew, E. Lee: vice-president, 
De Courey F. Niles: secretary, treasurer and general manager, 
William E. Niles: superintendent of construction, Curtis W. 
Steudel; general counsel, John O. Zabel. The members of the 
hoard of directors are: FEx-Governor A. E. Lee, Vermillion, S. D.: 
William E. Niles, Sioux Falls, S. D.: John O. Zabel. Toledo: De 
Courey F. Niles, Duluth, Minn.. and N. A. Rees, Chicago, Il. The 
road will be equipped for both freight and passenger traffic. 
Gangs of men are already at work on construction and the road 


will be completed with all haste. Headquarters have been opened 
in Toledo. ; 


EDUCATIONAL. 


EVENING COURSES AT LEWIS INSTITUTE, CHICAGO— 
The evening courses of instruction which began at Lewis ln 
stitute, Chicago, January 4, include a well-arranged course in 
electrical engineering, administered four evenings each week. 
The subjects treated during the four years of the course are 
divided as follows: First year, engineering principles of elec- 
tricity ; second year, direct-current motor and generator testing: 
third year, alternating-current transformers and transmission: 
fourth year, allernating currents by Steinmetz’s method. Students 


aa enroll at any time. The tuition for twenty evenings is five 
ollars. 


NEW MANUFACTURING COMPANIES. 


ELMIRA, N. ¥.—The Benton Insulating Company. of Elmira. 
has been chartered with a capital of $50,000 to manufacture elec- 
trical apparatus. The incorporators are C. F. Riddle, E. J. Bald- 
win, T. Allison, Lena Austin and Jerome S. Wheeler. 


PORTLAND, ORE.—The Western Manufacturing and De: 
velopment Company has been incorporated with a capital stock of 
$1,000,000, by W. M. Saunders, W. G. Saunders, Leroy Lomax 
and others, to engage in the manufacture of_waterwheels. „A 
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TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 

AINSLEY. NEB.—The Box Elder Telephone Company has 
been incorporated with a capital stock of $25,000, P. 

VOLIN, S. D.—The Volin Telephone Exchange Company has 
been incorporated with a capital stock of $25.000. P. 

DEL RIO, TEX.—The Del Rio & Western Telephone Company 
has increased its capital stock from $20,000 to $60,000, K. 

LEBANON, MO.—The LaClede County Telephone Company 
has been incorporated With a capital stock of $10,000, P. 

DES MOINES, IOWA—Mississippi Valley Telephone Company 
has increased its capital stock from $200,000 to $500,000, 

BAKER, WASH.—The Skagit River Telephone and Telegraph 


Company has been incorporated with a capital of $10,060, K. 
BOONVILLE, ARK.—The Boonville Light and Water Comi- 
K. 


pany has been incorporated with a capital stock of $50,000, 


HAYTI, S. D.—The Hamlin County Farmers’ Telephone Com- 
pany has been incorporated with a capital stock of $25,000, P. 

GREAT FALLS, MONT.—Telephone connections between Ulm 
and Great Falls have been secured by Herbert Strain, of Great 
Falls. C. 
ADVANCE, MO.—The Advance Telephone Company has been 
incorporated with a capital of $12,000, by J. H. Schonhofft and 
others. P. 

SHEFFIELD, PA.—The 
Warren County, just incorporated, gives its 
$15,000, 

ARTHUR, OH!IO—The Arthur Mutual 
of Arthur, Paulding County, has been formed 
and others. 

TABOR, IOWA—James T. Ward has been elected secretary 
and manager of the Mills County Telephone Company, at Tabor, 
to succeed S. B. Barnes. C. 

SUPERIOR, WIS.—The Douglas County Telephone Company, 
at Superior, has been sold to the Wisconsin Telephone Company, 
with which it has been allied. k 

KEOKUK, IOWA—The Mississippi Valley Telephone Com- 
pany, of Keokuk, has increased its capital stock to $300,000, of 
which $100,009 is to be preferred stock. C. 

MONTGOMERY, ALA.—The St. Clair County Telephone Com- 
pany of Pell City, Ala.. has been chartered with capital stock of 
$10.000 by L. Cooke and others of the name. 

LYNDON, N. Y.—The farmer citizens of Lyndon, a township 
in Cattaraugus County, which has within its borders no railroad. 
no telegraph or telephone line and no postofħice, are now moving 
for a telephone system. 

TONOPAH, NEV.—The Postal Telegraph Company has con- 
cluded an agreement with the Southern Nevada Telephone and 
Telegraph Company by which the former will use the lines of 
the latter in southern and central Nevada. À. 

BERKELEY, CAL.—Manager F. E. White, of the Pacific 
States Telephone and Telegraph Company at Berkeley, announces 
that the company will, within thè next year, lay more than 100,- 
000 feet of cable in Berkeley at a cost of upward of $100,000, A. 

PAXTON, IND.—The Paxton Telephone Company has filed 
articles of incorporation with the Secretary of State. The capital 
stock is $5000. The company will build. equip and operate a 
telephone system in Paxton and throughout Snilivan County. 
Jacob Cox is president and Alva MeCannon is secretary. S. 


ALBANY, N. Y.—The Federal Telephone and Telegraph Com 
pany. capital $6,000,000, with principal offices in Buffalo, has filed 
a certificate of incorporation. The company proposes to operate 
telephone and telegraph lines in the principal cities, towns and 
Villages in the state. The directors are: E. G. Hubbell, W. H. 
Andrews, C, C. Machemer, R. W. Chapin, G. A. Plimton, H. H. 
Little’ R. R. Hefferd, Andrew Langdon, T. B. Lockwood, C. W. 
Goodyear, A. D. Bissell, C. L. Ingham, W. P. Cooke, Buffalo, and 
G. D. Morgan, Rochester. 

WINNIPEG, MAN.—The careful administration of the affairs 
of the system of telephones since the government of Manitoba 
took over the Bell Telephone Company business, is in evidence 
by the fact that a substantial reduction in rates took place with 
the opening of the new year, Residential phones under the Bell 
control costing $30 per year were reduced to $20. Business 
phones formerly $50 saw a reduction of from $15 to $20 per year. 
Wherever possible throughout the province the rates will be low- 
ered, as the showing already made by the telephone commission- 
ers in the first year of government ownership has demonstrated 
that the system can be made self-supporting by this reduction. 

SAN FRANCISCO, CAL.—Joseph Harris, of the Automatic 


Electric Company, of Chicago, which is furnishing apparatus for 
the Home Telephone Company, of San Francisco, is in San 


Company, of 


Sheffield Telephone 
stock as 


capital 


Telephone Company, 
by Claude Morris 
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Francisco to remain for several months direeting the installation 
of the Home Telephone Company's system. He announces that 
15,000 telephones, together with switchboards and other appliances, 
are on the way from Chicago for the telephone company, and that 
90.000 more telephones will be shipped as soon as the installation 
of the first 15,000 is well under way. Mr. Harris also states 
that the Home telephone conipanics on the Coast will connect the 
cities of Los Angeles, San Francisco, Portland and Seattle with 
long-distance lines as soon as the local systems are in working 
order. A. 

KINGSBRIDGE, ENG.—On December 11 a new wireless teleg- 
raphy station was opened at Bolt Head, near Kingsbridge, South 
Devon, England. The station is about fifteen miles southeast of 
Plymouth. Bolt Head stands 350 feet above the sea level, which 
is considerably higher than the Marconi station in Cornwall. The 
work was begun about seven months ago, an eight-horsepower 
oil engine with dynamo and all the necessary electrical appliances 
having been installed. The radio-telegraphie instruments are a 
combination of the Marconi system and patents owned by the 
government postoitice, if the experiment is found satisfactory 
it is anticipated that the government will provide other stations. 
If was expected to have the new station ready for publie mes- 
sages during the first week in January. 


INDUSTRIAL ITEMS. 


THE TRIUMPH ELECTRIC COMPANY, manufacturer of 
electrical machinery, Cincinnati, Ohio, is distributing a timely and 
useful gift in an attractive calendar, with a handsome art subject. 

THE PETTINGELL-ANDREWS COMPANY, maker of lighting 
fixtures, Boston, has enclosed to those likely to be interested a 
novel little portfolio of handsome designs in electrical fixtures 
and decorative outlets, 

THE AMERICAN CARBON AND BATTERY COMPANY, 
East St. Louis, IIN., is sending to its friends a clever calendar 
card, calling attention to the excellent qualities of American self- 
lubricating carbon brushes, 

THE PITTSBURG TRANSFORMER COMPANY, Pittsburg, 
Pa., is distributing a bulletin devoted to a description, with ilus- 
trations of its silico-vanadium steel transtormers, An attractive 
calendar for January is also being distributed. 

THE TRUMBULL ELECTRIC COMPANY, 
maintains the motto of its monthly publication Trumbull Cheer 
in its “fond desire to be cheerful” in the January issue. Several 
pages are devoted to such Trumbull specialties as decorative re 
ceplacles, extended-handle switches and panel parts. 

THE COMMERCIAL TESTING AND ENGINEERING COM- 
PANY, Oid Colony Building, Chicago, announces the opening of 
offices and laboratories, specializing along the following lines: 
Boiler room economies, coal anelysis, heat value method of pur- 
chasing fuel, coal washing and preparation for operators. Edward 
H. Taylor is president of the company. 

THE STONE & WEBSTER CORPORATION has been ap- 
pointed to straighten out the entanglement of the Interborough- 
Metropolitan Street Railway System in New York city. The 
Stone & Webster Corporation is composed of Charles A. Stone, 
Edwin S. Webster and Russell Robb, all graduates of the 18883 
class of the Massachusetts Institute of Technology, and Henry 
G. Bradlee of the class of 1891. 

THE WESTERN ELECTRIC COMPANY, 
engineers have devoted attention to the electrical 
various plants. now issues bulletin No. 5910-10 on clectrical equip- 
ment for textile mills in whieh matters of drive illumination and 
communication between Gepartments are considered in detail. 
The pawphlet is iustrated with a number of views of existing 
installations using Western Electrice generating machinery, motors 
and lamps. 

THE HOLTZER-CABOT ELECTRIC COMPANY, Brookline, 
Mass., and Chicago, HL, has issued two bulletins relating to its 
direct-current: dynamo-electric machines, The Holtzer-Cabot type 
M generator is especially designed for plating service and fur- 
nishes 700 amperes at six volts. Other new features listed in 
recent publications of the company are its new type A flush 
wall telephone for handsome interior installations, and its magneto 
watchman’s register clock. 

THE NATIONAL ELECTRIC LAMP ASSOCIATION. Cleve- 
land, Ohio, through its engineering department, has prepared a 
bulletin of miniature carbon-flament incandescent lamps for 
decorative, batiery inspection, automobile, telephone and special 
service purposes. Each lamp described is accompanied by com- 
plete engineering data, giving candlepower, voltage, watts, watts 
per candle, current consumption, style of filament, bulb dimen- 
sions, directional candlepower and useful life. 


Plainville, Conn., 


Chicago, whose 
equipment of 


THE RAYMOND CONCRETE PILE COMPANY, of New 
has recently established twe new branch 


York and Chicago, 


offices, one at 204 Perrin} Boitding, New, Orleans, La. and the 


100 


other at 620 Chestnut Street, St. Louis, Mo. The New Orleans 
office for the territory of the Southern States is in charge of 
Mr. G. B. Raymond, a son of the late A. A. Raymond, inventor 
of the pile that bears his name. The St. Louis office is in charge 
of Mr. Warren A. Tyrell, C. E., who has represented the Raymond 
company in that city for some time. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
in bulletin No. 4620 describes its series luminous-arc rectifier 
system, which forms @ striking contrast to the old open-arc sys- 
tem of lighting. The bulletin illustrates the various pieces of 
apparatus used in connection with the system, including arc-lamp 
hangers and cut-outs, constant-current transformers, mercury-arc 
rectifier tubes and switches, and contains, also, dimensions and 
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connection diagrams. In bulletin No. 4631 is similarly described 
the company’s series alternating enclosed-arc-light system. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is dis- 
tributing a new bulletin describing Hartman type autotransformers. 
and circuit-breakers for use with polyphase induction motors. 
These starters are primarily designed for use in mills and facto- 
ries, and by means of overload, underload and low-voltage coils 
secure the maximum degree of protection. The Central Electric 
Company is also issuing a comprehensive circular descriptive 
of “Opalux” shades and reflectors. A number of photometric 
tests have been made by the Electrical Testing Laboratories of 
New York city, from which curves are reproduced in the circu- 
lar. Copies of these bulletins will be sent upon request. 


Directory of Electrical and Allied Engineering and Scientific 
Societies. 


(Published in the second issue of each montn.) 


ALABAMA LIGHTING AND TRACTION ASSOCIATION. Tem- 
porary secretary, F. K. Jackson, Mobile, Ala. 


AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, Walker Electric Com- 
pany, Twenty-third and Noble streets, Philadelphia, Pa. Next 
meeting, January, 1909. 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. 
W. Richards, Bethlehem, Pa. 
AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secre- 


tary, Dr. Albert C. Geyser, 352 Willis Avenue, New York, N. Y. 


AMERICAN FOUNDRYMEN’S ASSOCIATION. Dr. 
Richard Moldenke, Watchung, N. J. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth Street, New York, N. Y. 


AMERICAN INSTITUTE OF MINING: ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York, 
N. Y. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th Street, New York, N. Y. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 


AMERICAN ROENTGEN-RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. 


Secretary, 


Secretary, 


Prof. Edgar Marburg, University of Pennsylvania, Philadel- 


phia, Pa. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 


Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 


o Calvin W. Rice, 29 West Thirty-ninth Street, New York, 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 


tary, A. P. Folwell, Flatiron Building, New York, N. Y. 
AMERICAN STREET AND INTERURBAN RAILWAY 


ing, 29 West Thirty-ninth Street, New York, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
secretary 


ANTS’ ASSOCIATION. Secretary, H. E. Weeks, 
and treasurer Tri-City Railway Company, Davenport, Iowa. 


‘AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 


AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 


Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGI- 
NEERING ASSOCIATION. Secretary, J. W. Corning, electri- 
cal engineer Boston Elevated Railway Company, Boston, Mass. 


RAILWAY TRANS- 


AMERICAN STREET AND INTERURBAN 


PORTATION AND TRAFFIC ASSOCIATION. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
Secretary, George B. Keegan, 


FACTURERS’ ASSOCIATION. 
2321 Park Row Building, New York, N. Y. 


ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, superintendent of 
_ Springs Light and Railway Company, Hot Springs, Ark. 
ARKANSAS INDEPENDENT TELEPHONE ASSOC 
D IATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. ° 


Secre- 


ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 


lighting Hot 


ASSOCIATION OF CAR-LIGHTING ENGINEERS. Secretary, G. 
B. Colegrove, Illinois Central Railroad, Chicago, Ill. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, D. L. Huntington, second vice-president and manager 
Washington Water Power Company, Spokane, Wash. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
Street, Newton, Mass. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Wisconsin Central Railway, 
Milwaukee, Wis. 


CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick Streets, San Francisco. 
Cal. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. 
Young, Toronto, Canada. 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, AC 
ton Burrows, 33 Melinda Street, Toronto, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, 
A. L. Neereamer, Traction Terminal Building, Indianapolis, 
Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. C. Lawler, Colorado Springs, Colo. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 
Secretary, F. W. Poole, Bridgeport, Conn. : 


ELECTRIC CLUB OF CHICAGO. Secretary, S. M. McFedries, 
80 West Jackson Boulevard, Chicago, Ill. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 500 Fifth 
Avenue, New York, N. Y. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine Street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secre- 
tary, Frederic P. Vose, Marquette Building, Chicago, Ml. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, 
Pa. Meetings, second and fourth Thursdays of each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, 
Montreal, Canada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC 
COAST. Secretary, Albert H, Elliott, Harding Building, San 
Francisco, Cal. Monthly meetings, San Francisco, Cal., first 
Thursday of each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Fran? 
Neilson, 30 Wall Strect, New York, N. Y. Board of di- 
rectors meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau Street, New York, 
N. Y. 

ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt Street, New) York, N. t 


Secretary, T. S. 
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ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, H. G. Per- 
ring, 1317 Spruce Street, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. 
Martin, Milwaukee, Wis. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. 
tary, C. A. Camp, Henry, Il. 

ILLINOIS STATE ELECTRICAL ASSOCIATION. 
Chubbuck, Ottawa, Il. 

ILLUMINATING ENGINEERING SOCIETY. 
selaer Lansingh, Engincering Societies 
Thirty-ninth Street, New York, N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, 
erick Leslie, Muncie, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. 
tary, Allen J. Paylow, Rockport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, A. C. Davis, Parkersburg, W. Va. 

IOWA ELECTRICAL ASSOCIATION. Secretary, W. 
Des Moines, Iowa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. 
C. C. Deering, Boone, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, New- 
ton, Kan. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 


Secretary, W. Fay 
Secre- 
H. E. 


Secretary, 


Secretary, Van Rens- 
Building, 33 West 


Fred- 


Secre- 


N. Keiser, 


Secretary, 


retary, W. G. Turpine, Henderson, Ky. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, M. E. Crow, Houlton, Me. 

MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. 
Newman, 471 Congress Street, Portland, Me. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S Clark, 70 Kilby Street, Boston, Mass. Meets 


sccond Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. 
Taylor, 390 Old Colony Buiidirg, Chicago, Ill. 
MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Mar- 


shall, Port Huron, Mich. 
MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creck, Mich. 


MILWAUKEE SOCIETY OF ENGINEERS. 
Martin, 456 Broadway, Milwaukee, Wis. 


MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
Ludwig Kemper, Albert Lea, Minn. Second annual meeting, 
Nicollet Hotel, Minneapolis, Minn., March 18-19. 

MISSOURI ELECTRIC LIGHT, GAS AND STREET RAILWAY 
ASSOCIATION. Secretary, Claude L. Clary, Sikeston Electric 
Light and Power Company, Sikeston, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schweer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Hudson, Mass. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. 
tary, J. B. Magers, Madison, Ind. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Seerctary, W. H. Morton, 41 Martin 
Building, Utica, N. Y. 

NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederic P. Vose, 1343 Marquette Building. Chicago, IN. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, John 
F. Gilchrist, Commonwealth Edison Company, Chicago, Ill. 

NERRASKA ELECTRICAL ASSOCIATION. Secretary, William 
Bradford, Lincoln, Neb. 

NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, R. E. Mattison, Lincoln, Neb. 

NEW ENGLAND ELECTRICAL TRADES ASSOCIATION, 
tary, Alton F. Tupper, 60 State Street, Boston, Mass, 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. Meetings held on fourth 


Thursday of each month. . 
NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 
Engineering Societies Building, 29 West Thirty-ninth Street, 


New York, N. Y. 


Secretary, W. Fay 


Secre- 


Secre- 
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NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Temporary secretary, J. D. Crary, Aberdeen, Wash. 

NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, R. 
M. Kimball, Kenosha, Wis. Annual meeting, Milwaukee, Wis., 
January 20-27, 1909. 

OHIO ELECTRIC LIGHT ASSOCIATION. 
kill, Greenville, Ohio. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
O. O. Welsheimer, Columbus, Ohio. 
OHIO STREET RAILWAY ASSOCIATION. 

Currie, Akron, Ohio. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSO- 
CIATION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION, 
Secretary, Frank J. Scherrer, New York, N. Y. 
ORDER OF THE REJUVENATED SONS OF JOVE. 

C. B. Roulet, Dallas, Tex. 

PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 

PENNSYLVANIA ELECTRIC ASSOCIATION. 
Smith, Towanda, Pa. 

PENNSYLVANIA STATE a. TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY 
Secretary, Charles H. Smith, Lebanon, Pa. 
PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Colo. Meetings, second Saturday of 

each month. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Next annual meeting, Louisville, Ky., Octo- 
ber 12-14, 1909. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
C. E. Russell, Boston, Mass. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. 
Secretary, J. A. Myler, Jr., 608 Juanita Building, Dallas, Tex. 


STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, 
New York, N. Y. 


TEXAS INDEPENDENT TELEPHONE 
tary, T. A. Gould, Ennis, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby Street, 
Boston, Mass. 

VERMONT AND NEW 
PHONE ASSOCIATION. 
St. Johnsbury, Vt 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 

VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec. 
retary, W. S. Boyd, 382 Ohio Street, Chicago, Il. 
WESTERN SOCIETY OF ENGINEERS (Electrical Section). See- 
retary, J. H. Warder, 1737 Monadnock Block, Chicago. IN. 
WISCONSIN ELECTRIC AND INTERURRAN RAILWAY ASSO- 
CIATION, Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION, Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


Secretary, D. L. Gas- 
Secretary, 


Secretary, Charles 


Mercury, 


Secretary, E. S. 


ASSOCIATION. 


ASSOCIATION. Secre- 


INDEPENDENT TELE- 
B. Seeley, 


HAMPSHIRE 
Sceretary-treasurer, E. 


DATES AHEAD. 


Coliseum, ni., January 


Chicago Electrical Show. Chicago, 


16-30, 1909. 
Northwestern Electiical Association. 
waukee, Wis., January, 1909. 


Annual meeting, Mil- 


American Association of Electric Motor Manufacturers. Next 
meeting, January, 1909. 
Minnesota Electrical Association. Second annual meeting, 


Nicollet Hotel, Minneapolis,7Minn. March 18-19. 
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RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) December 29, 1908. 


907,711. AUTOMATIC SPEED-CHANGING GEAR. James S. An- 
thony, New York, N. Y., assignor to General Electric Com- 
pany. Filed April 28, 1906. An automobile has electro- 
magnetic clutches whose circuits are controlled by automatic 
means responsive to variations in the speed of the driving 
wheels. 

907,712. PROTECTED HIGH-POTENTIAL RAIL. Albert H. 
Armstrong, Schenectady, N. Y., assignor to General Electric 
Company. Filed July 21, 1906. An inverted third rail has a 
protective covering connected through a resistance to the 
main rail. 
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907,715.—AUTOMOBILE WHEEL WITH MOTOR ENCLOSED. 


907,714. ELECTROMAGNETIC RELAY. Garrison Babcock, Roch- 
ester, N. Y., assignor to Merton E. Lewis, Rochester, N. Y. 
Filed May 31, 1906. Between two bell-crank levers connected 
to the magnet core is a mercury bulb containing contacts that 
are connected when the bulb tilts. 

907,715. DRIVING-WHEEL FOR ELECTRICALLY-PROPELLED 
VEHICLES. Dmitry Balachowsky, Paris, and Philippe Caire, 
Levallois-Paris, France. Filed May 8, 1907. A motor-driven 
wheel comprises a fixed field magnet having a lateral exten- 
sion, a rotary armature, a commutator frame connected there- 
with and having a central hub rotatable on the extension. 

907,717. CHOKE-COIL FOR  MOVING-PICTURE MACHINES. 
Harry J. Beck, Philipsburg, Pa. Filed July 30, 1908. Details 
of construction for a choke coil for the arc circuit of the 
projecting lamp. 

907,725. REGULATOR FOR TANGENTIAL WATERWHEELS. 
James M. Boyle and Frank W. Roller, New York, N. Y. Filed 
April 1, 1908. An electrically-actuated mechanism for varying 
the cross-sectional area of the jet. 

907,726. TROLLEY-WHEEL. Claude M. Bradfield, Grand Rapids, 
Mich. Filed March 28, 1908. Has a pair of inner bearing 
members arranged in the arms of the harp and a pair of 
conical outer bearing members. 

907,738. POLEPIECE FOR DYNAMO-ELECTRIC MACHINES. 
Alexander Churchward, Chicago, Ill., assignor to General Elec- 
tric Company. Filed August 23, 1901. A laminated polepiece 
has a middle portion of alternate laminæ cut away to in- 
crease the magnetic reluctance at the middle of the poleface, 
the other laminæ being solid. 

907,740. SWITCHBOX. Arba G. Clark, Schenectacdy, N. Y., as- 
signor to General Electric Company. Filed April 18, 1908. 
A switchbox for use with track switches comprises a shaft, 
contacts carried thereon, but insulated therefrom, stationary 
contacts adapted to be engaged thereby. and a link of vari- 
able effective length. 

907,751. TESTING SYSTEM FOR TELEPHONE LINES. Wiliam 
W. Dean, Chicago, Il., assignor to Kellogg Switchboard and 
Supply Company, Chicago, IN. Filed June 29, 1903. In com- 
bination with the cord circuits is a testing conductor in com- 
mon with theni, but normally disconnected therefrom. 

907,752. ELECTRIC CONTROLLER. Wiliam S. Deeds, Pittsburg, 
Pa., assignor of one-half to James M. Graham, Pittsburg, Pa. 
Filed February 18, 1908. A motor with stationary electro- 
magnets has circumferentially-arranged extensions in circuit 
therewith and spring-pressed couplers arranged in a collar 
around the extensions for bridging them. 


907,754. ATTACHMENT FOR LINOTYPE MACHINES. Oscar H. 
Desmarais, New York, N. Y. Filed August 24, 1908. A 
guided plate adapted to co-operate with the galley, so as to 
close and open the same to access, is controlled by a rotatable 
electric switch. 

907,763. CONTROLLER-CHECKING DEVICE FOR STREET- 
RAILWAY CARS. Nathan Fallek, Denver, Colo. Filed Sep- 
tember 9, 1907. The armature of an electromagnet is ar- 
ranged to lock a pawl and ratchet so as to check the con- 
troller handle. 


907,770. ELECTRIC-LIGHT SWITCH. Walter W. Fulton, Chi- 
cago, Ill. Filed September 23, 1907. A spring clip has arms 
adapted to embrace the flattened T-head of a switch key, 
a crank arm being carried by the clip and a pendent cord 
carried by the crank arm. 

907,782. INCANDESCENT-ELECTRIC LAMP SOCKET. Gilbert 
W. Goodridge, Bridgeport, Conn., assignor to the Bryant 
Electric Company, Bridgeport, Conn. Filed July 31, 1907. 
Has a cap with corrugated flange and projections thereon 
and a shell with corrugated ends. 

907,788. INSULATOR CLIP. Alphonso R. Hall, Leonardsville, N. 
Y., assignor of one-half to Lynn C. Maxson, West Edmeston, 
N. Y. Filed October 21, 1908. A stirrup of U-form has each 
end formed to provide an acute angle where to seat the 
line wire. 

907,804. TOLL TELEPHONE SYSTEM. David S. Hulfish, Chi- 
cago, Ill., assignor to Baird Manufacturing Company, Chicago, 
Ill. Filed March 28, 1903. Toll apparatus includes a coin- 
refunding means operable by the depositor, these means being 
secured against operation by a relay in the circuit for speech 
transmission. 

907,806. STATION INDICATOR. George Ipson, Huntington, Utah. 
Filed May 28, 1908. Every time the conductor advances the 
rolls on which the web is wound, an electric bell is rung 
automatically. 


907,822. SYSTEM OF VEHICLE SUSPENSION. Carl W. Larson, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed August 24, 1907. The patent relates to the mounting 
of an electric mining locomotive. 

907,831. RESISTANCE-ADJUSTING DEVICE. Hector P. Mac- 
Lagan, Chicago, Ill, assignor to National Rheostat Company, 
Chicago, Ill. Filed April 24, 1907. An electromagnet 15 
adapted to hold a contact lever to a circularly-arranged re- 
sistance. 


907,738.—LAMINATED FOLE-PIECE. 


907,834. INSULATOR. George B. Marshall, Shannon, Tex. Filed 
October 9, 1908. The insulator comprises a spike with 8 
clip formed on one side having a concave face adapted t0 
grasp an insulator structure. 

907,852. BATTERY CONNECTOR. Harry W. Munyan, Worcester, 
Mass. Filed February 21, 1907. Comprises a continuous con- 
ductor having integral resilient coiled terminals, forming com: 
pressible springs at the ends thereof. 

907,866. LIGHTNING ARRESTER. Albert Oleson, Toledo, Ohio. 
Filed August 1, 1906. The rupturing of fuses mounted on ® 
rotatable spool enables the discharge to pass to ground. 

907,872. OIL OR THERMAL CUT-OUT. Charles N. Pratt, Ron 
ester, N. Y. Filed June 6, 1907. An oil receptacle is provide 
with means for making and breaking a circuit under the 
liquid when the lid is actuated. 

907,884. MOTOR COMPRESSOR. Walter J. Richards, Milwaukee. 
Wis., assignor to National Brake and Electric Company, 
waukee, Wis. Filed November 4,1907. The motor frame an 
cylinders are all cast to form an integral structure. 
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COMMUTATING DYNAMO-ELECTRIC MACHINE. Karl 
Snizberger, Charlottenburg, Germany, assignor to General 
Electric Company. Filed January 16, 1906. The machine is 
provided with commutating poles slotted in axial planes, the 
slots being dissymimetrical with respect to the plane through 
the middle of the pole. 

907.894. MEASURING INSTRUMENT. Edward  Schildhauer, 
Washington, D. C. Filed December 3, 1906. An electromagnet 
is associated with a pad frame so as to cause movement 
thereof to receive an impression indicative of the instrument 
reading. 

907,899. TROLLEY-GUARD AND REPLACER. Jesse J. Schultz 
and William C. Taggart, Richmond, Ind. Filed May 25, 1908. 
A pair of oppositely-disposed prongs are caused to extend 
along the sides of the trolley wheel projecting rearwardly 
and flaring apart. 

907,911. APPLIANCE FOR CONDUIT WIRING. James S. Stew- 
art. New York, N. Y., assignor to Annie Stewart, New York, 
N. Y. Filed November 13, 1907. Details of an outlet box. 


907.929. ELECTRIC IGNITING SYSTEM. Edward Q. Wiliams, 
Syracuse, N. Y. Filed August 24, 1906. A jump-spark coil has 
a switch in its secondary circuit, movable into and out of 
contact with either of the terminals. 


907.951, APPARATUS FOR REGULATING THE VOLTAGE OF 
AN ELECTRIC CURRENT. Wynant J. Williams, Albany, N. Y. 
Filed March 12, 1908. Consists of a transformer, a core 
which is normally saturated at all loads, a primary coil wound 
on this core and connected in series with the primary of 
the transformer, and a secondary coil on the core in series 
with the secondary of the transformer. 

907,960. TELEPHONE ATTACHMENT. Gerrit J. Boelen. The 
Hague, Netherlands. Filed June 3, 1908. A combined tele- 
phone and talking machine is controlled by the signal circuit 
of the former whereby its sound circuit is closed and the talk- 
ing machine started. 


907.891. 


907,931.—VOLTAGE REGULATOR. 


907,969. FLASH LAMP. Ellery S. Caywood, Chicago, Dl. Filed 
October 28, 1907. From a dry battery as a holder run out 
two insulated conducting rods to a trough for holding tbe flash 
powder, 

301.970. SEPARATOR FOR STORAGE BATTERIES. Rufus N. 
Chamberlain, Depew, N. Y., assignor to Gould Storage Battery 
Company, New York, N. Y. Filed May 11, 1905. Composed 
of sections of pervious hard rubber sheets held in a flexible 
framework. 

907,975. TELEPHONE TRANSMITTER. William W. Dean, Ely- 
ria, Ohio, assignor to the Dean Electric Company, Elyria, Ohio. 
Filed February 23, 1906. A resilient diaphragm coated on the 
mner surface to form an electrode co-operates with granular 
carbon in a cnp. 

907.454. TROLLEY. Joseph Franklin, Philadelphia, Pa. Filed 
May 1, 1907. The trolley pole is formed of a number of 
telescupic members. | 

907.985, PUSH-BUTTON-CONTROLLED 
SYSTEM. Floyd C. Furlow, Montelair, N. J., assignor to Otis 
Elevator Company, Jersey City, N. J. Filed April 25, 1906. 
An electrice system operates the controlling apparatus of a 
hydraulic elevator. 

907.986. COMBINED ELECTRIC BRAKE AND PUSH-BUTTON 
PLUNGER-ELEVATOR SYSTEM. Floyd C. Furlow, Mont- 
clair, N, Y., assignor to Otis Elevator Company, Jersey City 
N.J. Filed January 8, 1907. A modification of the above in 
which an electric brake is also controlled. 

908,021. TROLLEY SWITCH. Alexander Palmros, Fairmont. W. 
Va., assignor to the Jeffrey Manufacturing Company, Colum- 
bus, Ohio. Filed January 12, 1901. An electromagnet is ar- 

- ranged to shift a movable blade. 

908,063. WHISTLE. Henry W. Aylward, New York, N. Y.. as- 
signor to the Signal and Control Company. Filed January 22, 
1908. There are magnetically-operated means for actuating 
the pilot valve. 

908,068. TROLLEY HARP, Thomas F. Brennan and Thomas J. 
Mullen, New York, N. Y. Filed June 4, 1908. Provides lubri- 
cating passages in the journal sleeves. 


908,073. AUTOMATIC TIME SWITCH. George R. Clark, Day- 
ton, Ohio. Filed October 29, 1906. A spring arm delivers a 
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blow to projecting arms on opposite sides of the pivotal point 
of the switch. 

908,089. INSULATOR. James C. Gibson, 
signor of one-half to A. H, Smith, Owensboro, 
Mav 9, 1908. The cross-arm carries a threaded stud 
which the convex under side of the insulator is serewed down. 

908.097. MAGNETO ALTERNATING-CURRENT GENERATOR. 
Adolf Herz, Vienna, Austria-Hungary. Filed February 13, 
1905. A multipolar rotary permanent magnet has means to 
prevent its demagnetization. 

908.098. WINDING FOR ROTATING FIELDS. Hjalmar Hertz, 
Chicago, NI, assignor to Western Eleetrie Company. Chicago, 
IN. Filed January 2, 1906. The winding Consists of two sets 
of convolutions which begin with the innermost end connec- 
tions and proceed outwardly, terminating at opposite ends of 
the rotor. 

908,105. INDICATOR FOR TRAFFIC CARS. Albert C. Killins 
and Washington McCormick, Hillyard, Wash, Filed) October 
6, 1907. An electric actuating means for each drum for wind- 
ing up the web, 


Owensboro, Ky., as- 
Kv. Filed 
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908117. LIGHT REGULATOR FOR ELECTRIC LAMPS. Thomas 
E. Murray, New York, N. Y. Filed February 11, 1907. A box 


contains a liquid dielectric, a rotary shaft with a radially- 
disposed contact. plate, an independent contact bearing on the 
surface of the plate and buckets on the plate for projecting 
the dielectric on the bearing surface of the contact, 


908,118. LOCKING DEVICE FOR FUSE PLUGS. Thomas E. 
Murray, New York, N. Y. Filed June 9, 1908. The fuse-plug 
body has a cylindrical threaded portion, a flange above this 
and a flaring cup-shaped portion with slots formed in its 
walls, | 

908,123. OIL SWITCH. Johan B. Opsahl, Chicago, M. Filed 
September 26, 1907. The switch is opened by adimitting oil 
under pressure to a cylinder to raise the movable contact. 


908,126. ART OR METHOD OF TREATING AND UTILIZING 
CHLORINE GAS. Edward C. Paramore. Philadelphia, Pa., as- 
signor to Electro-Bleaching Gas Company, New York, N. Y. 
Filed February 5, 1907. The gas is washed and cooled. then 
suddenly heated and passed into a dielectric chamber and 
subjected to an electrifying act’on, the purified gas being 
finally refrigerated for the purpose of liquefying it. 


908,130. METHOD OF PRODUCING SILICON. Henry N. Potter, 
New Rochelle, N. Y., assignor to George Westinghouse, Pitts- 
burg, Pa. Filed May 22, 1905. Silicon is produced in an 
electric furnace by first producing erude silicon containing 
silicon carbide and then in a second reaction oxidizing the 
carbon under fluid silicon. 

908,135. ELECTRIC METER. Wiliam H, Pratt and Charles E. 
Holmes, Lynn, Mass., assignors to General Electrice Company. 
Filed June 5, 1905. An integrating meter comprises a shaft 
carrying an armature and a damping plate, a circular per- 
manent magnet with its poles adjəcent to the plate and a 
series coil in inductive relation to the armature. 


908,156. THIRD-RAIL INSULATOR. Leonard M. Randolph, New. 
ark, N. J.. assignor to Essex Company, Newark, N. J. Filed 
May 2, 1907. A two-part insulator for an under-running rail 
has flanges to support the rail and a hook-bolt bolding the 
parts together and against the support. 

908,166. ROSETTE. James S. Stewart, New York, N. Y. as- 
signor to Annie Stewart, New York, N. Y. Filed December 
23, 1907. An outlet box contains a body having terminal elips 
fastened to it at either side of a partition, and a cap fitting 
over this so as to grip the lamp cord. 

908,167. ELECTRICAL DISTRIBUTION SYSTEM. Perey H. 
Thomas, Montclair, N. J., assignor to Cooper-Hewitt Electrice 
Company, New York, N. Y. Original application filed Novem- 
ber 8, 1904. Divided and this application filed June 8, 1905. 
Connected across variable potential bus-bars is a mercury- 
vapor tube in series with a resistance and a receiving circuit 
in shunt with the tube. 

908,174. COMBINED FUSE-PLUG AND CIRCUIT CLOSER. 
Frederick F. Vindemore, Fairview, N. J. Filed March 7, 
1908. There are means whereby the energizing of an elec- 
tromagnet closes the circuit through the fuse. 

908,180. THIRD RAIL. William J. Wilgus, Yonkers, and Frank J. 
Sprague, New York, N. Y. Filed May 27, 1905. An under- 
contact rail is loosely suspended from the brackets by holding 
blocks protecting the rail at the points of suspension. 

908,189. RAILWAY SIGNAL. Harry M. Abernethy, Cleveland, 
Ohio, assignor to the American Railway Signal Company, 
Cleveland, Ohio. Filed March 24, 1906. An electric motor ig 
operatively connected with means for rotating the sema. 
phore, 

908,213. TELEPHONE SYSTEM. Wittiam W. Dean Chicago, HI, 
assignor to Kellogg Switchboord and \Snpply Company, Chi 
cago, Ill. Filed December 402A Sscleetive, rinring system 
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for party lines includes aluminum cells to cut-out direct cur- 

rent from the ringing circuit. 

908,238. AUTOMATIC ELECTRIC GAS-RANGE LIGHTER. Mont- 
gomery L. Ganser, Norristown, Pa. Filed August 12, 1907. 

The plug has terminal contact wires in it, which are con- 

nected together by a coiled sparking wire. 


908,251. ELECTRIC CONTROLLING MEANS. Frederick G. 
Haldy, Stamford, Conn., assignor to the Yale & Towne Manu- 
facturing Company, Stamford, Conn. Filed August 19, 1908. 
Includes means for reversing the motor circuit and placing the 
armature in series or parallel with the field and a supple- 
mental resistance in series with the latter. 

908,262. PORTABLE ELECTRIC LAMP. Jacob R. Hershey and 
Newton H. Smith, Keokuk, Iowa, assignors to Electric Service 
Supplies Company, Newark, N. J. Filed December 23, 1907. 
A hand lamp is provided with a socket-holding handle and a 
guard for the lamp. 

908,300. COMBINED GAGE AND SIGNAL DEVICE. Mark G. 
Melvin, Scranton, Pa. Filed December 3, 1907. An electric 
alarm is actuated when the pressure is too high or too low. 

908,307. SWITCH. Lembert H. Moulthrop, Bridgeport, Conn., as- 
signor to the Perkins Electric Switch Manufacturing Com- 


pany, Bridgeport, Conn. Filed September 12, 1908. An oscil- 
lating push-button switch. 
908,323. ELECTRIC SWITCH. Johann G. Peterson, Hartford, 


Conn., assignor to the Arrow Electric Company, Hartford, 
Conn. Filed December 17, 1907. Has an insulating base 
with radially extending sockets in its upper face. 


908,427.—W ATT-HOUR METER. 


908,340. RAILWAY SIGNAL. James A. Shingleton and Charles 
H. Roberts, Nashville, Tenn. Filed October 26, 1907. An 


electrical safety appliance is adapted to act on the throttle 
and brake levers of a locomotive. 


908,357. METHOD OF PRODUCING SILICON CARBIDE. Frank 
J. Tone, Niagara Falls, N. Y., assignor to the Carborundum 
Company, Niagara Falls, N. Y. Filed July 11, 1908. Consists 
in embedding a resistance conductor in a charge of silicious 
and carbonaceous material, initially heating the charge by 
combustion and then passing current through the conductor. 


908,375. REGISTER AND DEVICE ASSOCIATED THEREWITH. 
Edward P. Baird, Evanston, Ill, assignor to Baird Manu- 
facturing Company, Chicago, Ill. Filed July 11, 1902. A 
register for telephone service at the substation has an elec- 
trically-actuated responsive device at the central office 
whereby the reading of the subscriber’s register may be re- 
ceived. 

908,376. CALL REGISTER. Edward P. Baird, Evanston, Ill., as- 
signor to Baird Manufacturing Company, Chicago, Ill. Original 
application filed July 11, 1902. Divided and this application 
filed July 31, 1908. A telephone call register has means 
under the control of the exchange operator for rendering the 
register inoperative by its advancing means. 


908,379. SWITCHING DEVICE FOR ALL RAILWAYS. Wiliam 


F. Bath, Murray, Idaho. Filed September 19, 1905. An elec- 
trically-controlled track switch. 


908,386. SAFETY PORTABLE MANUAL GENERATOR FOR IG- 
NITING MINERS’ SAFETY LAMPS. John C. Bowie and John 
H. Phelps, Cardiff. England, assignors to John Cunningham 

-= Bowie, Cardiff, England. Filed October 11, 1907. Consists 
of a magneto, an induction coil and a condenser. 

908,389. ELECTRICAL CONNECTION. William H. Briggs, Rich- 
mond Hill, N. Y. Filed May 9, 1908. A battery connector 
has a terminal clip provided with a spring loop uniting op- 
posed wings that are adapted to engage binding posts. 
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908,397. CONTROLLER FOR ELECTRIC CIRCUITS. Maxwell 
W. Day, Schenectady, N. Y., assignor to General Electric 
Company. Filed June 27, 1907. The generator has a fixed 
resistance in series with its fields and a variable resistance 


arranged to be connected in shunt either to the field or to 
the fixed resistance. 


908,407. ELECTRIC FURNACE. Paul L. T. Héroult, La Praz, 
France, assignor to Société Electro Metallurgique Francaise, 
Froges, Isere, France. Filed October 3, 1907. The electrode 
for a furnace has a stuffing-box with a recess surrounding the 
electrode which is enlarged toward its outer end so that the 
withdrawal of the electrode tends to loosen the packing. 


908,408. SYSTEM OF MOTOR CONTROL. George H. Hill, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed August 23, 1907. There are means for cutting resist- 
ance into and out of the circuit as the voltage at the source 
exceeds or is less than a certain amount. 


908,412. DEVICE FOR DETECTING INACCURATELY-FED 
SHEETS OF PAPER. Matthias M. Kandle, Longmeadow, 
Mass., assignor to Springfield Printing and Binding Company, 
Springfield, Mass. Filed January 10, 1908. An electromagnet 
is energized to effect the actuation of push-arms to engage 
and remove the sheet. 

908,427. ELECTRIC METER. George E. Stevens, Lynn, Mass., 
assignor to General Electric Company. Filed June 8, 1905. 
A commutator-type meter has a friction-compensating coil 
adjustable in two different planes. 

908,428. ELECTRICALLY-CONTROLLED SECONDARY CLOCK. 
Samuel P. Thrasher, Hartford, Conn., assignor to the Thrasher 
Clock Company, Manchester, Conn. Filed March 20, 1908. 
This clock is controlled by an electromagnet. 

908,432. IGNITING DEVICE FOR MINERS’ SAFETY LAMPS. 
Ferdinand A. Wicke, Barmen, and Rudolf Gartenmeister, El- 
berfeld, Germany. Filed July 8, 1908. A thin platinum wire 


heated by an electric current is adapted to ignite a priming 
composition for the wick. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of electrical patents (issued by the United 
States Patent Office) that expired January 5, 1909: 
466,357. ELECTRIC ANNUNCIATOR. C. Molitor, Chicago, Ill. 


466,362. ELECTRIC RAILWAY CROSSING. Wm. Osner, Chi- 
cago, Ill. 


466,368. SYSTEM OF ELECTRIC DISTRIBUTION -FOR MOV: 
ING TRANSLATING DEVICES. N. W. Perry, Cincinnati, Ohio. 


466,447. DEVICE FOR ELECTRIC ELEVATORS. R. C. Smith, 
Yonkers, N. Y. i 


466,448. COMMUTATOR BRUSH AND HOLDER FOR DYNAMO- 


ELECTRIC MACHINES AND MOTORS. F. J. Sprague, New 
York, N. Y. 


466,471. UNDERGROUND CONDUIT FOR ELECTRIC RAIL 
WAYS. C. P. Tatro, Spokane, Wash. 


466,492. CABLE TELEGRAPHY. W. E. Facer, Cleveland, Ohio. 


466,505. COMBINED ELECTRICAL PROTECTIVE AND TIME 
DETECTING SYSTEM. J. S. Morse, New York, N. Y. 


466.508. ELECTRIC SWITCH. G. E. Painter, Baltimore, Md. 
466,509. ELECTRIC DROP LIGHT. G. E. Painter, Baltimore, Mô. 


466,510 and 466.511. ELECTRIC LAMP-SOCKET SWITCH. G.E 
Painter, Baltimore, Md. 


466,518. APPARATUS FOR SYNCHRONIZING CLOCKS. L 
Von Orth, Berlin, Germany. 


466,519. CIRCUIT CONTROLLER. 
Mich. 


466,541. ELECTRIC RECIPROCATING TOOL. H. N. Mamin. 
Syracuse, N. Y. 


H. P. White, Kalamazoo, 


466,604. ELECTRICAL SIGNAL BOX. T. F. Gaynor, Louisville, 
Ky. 
466,620. MULTIPLE SIGNAL TRANSMITTER. C. E. Nash, New 


ton, Mass. 


466,664. ELECTRIC BATTERY. 
N. J. 

466,686. ELECTRIC METER. C. K. Houguet, New Orleans, p 

466.702. MULTIPLE SWITCHBOARD BUSY-TEST CIRCU 
AND APPARATUS. F. A. Pickernell, Newark, N. J. 


S 
466,720. PROCESS OF OBTAINING INSOLUBLE CHLORIDE 
BY ELECTROLYSIS. S. C. C. Currie, Philadelphia, Pa. 


S. 
466,760. REGULATION OF DYNAMO-ELECTRIC MACHINE 
R. Thury, Geneva, Switzerland. 


A. 
466,761. SAFETY FUSE FOR ELECTRIC CONDUCTORS. J. 
Wotton, Atlanta, Ga. 


P. B. Delany, South Orange. 
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THE CHICAGO ELECTRICAL SHOW. 


The fourth annual electrical exposition held at the Coli- 
seum, Chicago, will run from January 16 to January 30. At 
the present time there appears to be no question as to the 
success of the show, as every available square foot of space 
has been taken up, and the list of exhibitors is thoroughly repre- 
sentative. 

A feature of the show will be the working exhibits, many 
of them industrial in character. The Commonwealth Edison 
Company has made elaborate plans along these lines. Another 
feature which will add great importance to the show is the ex- 
hibit of the United States Government, which will occupy the 
entire Coliseum Annex. This will comprise a display of 
electrical machinery and apparatus such as is used in the equip- 
ment of the modern battleship. It is stated that of the $7,000,- 
000 spent on the equipment of one of these new battleships, 
$600,000 went to the electrical manufacturers. 

The same booths will be used this year, but the roof inte- 
rior will be changed, and will be particularly unique in ap- 
pearance and design. The illumination will be provided by 
means of 10,000 tungsten lamps in arches over the aisles, from 
booth to booth. 

Special souvenir and convention days have been arranged, 
and notable among these will be the attendance of the Chicago 
Electric Club on Wednesday, January 20; the Northwestern 
Electrical Association on Friday, January 22; the Sons of Jove 
on Wednesday, January 27, and the reunion of old Thomson- 


Houston employés on Thursday, January 28. 


TACOMA’S EXPERIENCE WITH ITS POWER PLANT. 


According to a summary published in a recent issue of 
the Tacoma (Wash.) News, the city purchased a power Mant 
in 1893, which was invoiced at $178,910. The plant consisted 
of thirteen boilers and fittings, valued at $12,800. There were 
nine engines, valued at $53,000, and fifteen dvnamos and aux- 
iliary apparatus, valued at $120,370. 

It appears that there is no record of what it cost the city 
to manufacture its own electricity. In the comptroller’s re- 
port for 1898, when the city received its power from the lighting 
system of the Tacoma Railways Company, it is stated that a 
saving was effected compared with the operation of the old 
electric-light plant by the city. The Tacoma Railways Com- 
pany used the same plant, however, which had been operated as 
a municipal proposition by the city, and which had proved a 
failure financially. According to the same records, it appears 
that in 1905 the receipts, in round-numbers, were $28,000; 
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operating the plant cost $45,500, and repairs and maintenance 
cost $6,500, not including the interest on the investment, 
amounting to another $12,500. In 1906 the operating, re- 
pairs and maintenance cost was $36,000, without the interest, 
and the receipts were $28,000. In 1907 the figures were re- 
spectively $41,000 and $35,000. 


> 


NICKEL-IN-THE-SLOT CARS FOR NEW YORK CITY. 


Announcement has been made that new pay-as-you-enter 
cars will be run on the Third Avenue line of the New York 
city electric-railway system. Each car will have a fare box 
on the rear platform, and passengers will be requested to have 
their nickels ready. The conductors will furnish change, if 
necessary. The conductors will not be allowed to handle the 
fares, and each passenger will put his fare in the box, but will 
hand transfer tickets to the conductor. Passengers desiring 
transfers must ask for them at the time they put their fare 
in the box. Conductors are not allowed to issue them after- 
ward. 

These cars will resemble in most respects the present pay- 
as-you-enter cars with which the residents of New York, Chi- 
cago and other large cities are now familiar. The fare boxes 
will be fastened to the rail behind which the conductor stands. 
Their tops are of heavy plate glass, and slides are arranged so 
that a coin, once deposited, cannot be withdrawn. A series of 
keys enables the conductor to register the fares, and the coins 
drop into a receiver beneath. At the end of his run the con- 
ductor unlocks the receiver and takes it into the office. Inside 
is still another box, the key of which is kept in the receiver’s 
office. By this means the conductor has no occasion to handle 
any of the receipts. If he must make change, he must hand 
the passenger the whole amount, and the passenger must then 
deposit his fare. 

F. W. Whitridge, who is now in charge of the Third Ave- 
nue system, states that the company has been losing from six 
to seven per cent of its receipts through dishonesty of con- 
ductors or through failure to collect fares. It is hoped to 
eliminate this loss and to keep the conductors where they will 
be most efficient—on the rear platform of the car. Certainly, 
anyone who has made use of the new pay-as-you-enter cars has 
not failed to enjoy the elimination of the moving up and down 
a crowded car of a conductor in search of elusive fares. The 
pay-as-you-enter car has thus done away with one of the great- 
est annoyances and nuisances of modern street-car travel. 

The fare-box proposition is an innovation in modern street 
railways. We were familiar with it in the old bob-tailed horse- 
car and stage-coach days. Then it was that few people stole 
a ride at the expense of the company. No one appeared to have 
the dare to sit in the stage-coach or on the bob-tail and refrain 
from putting his fare in the box, because each neighboring pas- 
senger felt it his duty to see that the possibly guilty one was 
made most uncomfortable until he had paid his fare. 

The scheme has some good points, but it also has one bad 
This will be demonstrated if the riders insist on boarding 
the cars at intersecting points in large numbers at one time, 


one. 
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all expecting the conductor to make change for them at once. 
Eight or ten people on the rear platform of one of these cars 
at one time either will hold up the car until they are all inside, 
or will render it very likely that injury may occur to the last 
one aboard, if the car is started before all are safely in the 
vestibule. The scheme can be made a success which will be 
appreciated by everyone using the system if a little thought 
be given to the necessity of providing oneself with a few spare 
nickels. If the pay-as-you-enter habit grows, it is easily pos- 
sible to believe that men will automatically do this, and thus 


facilitate in a great measure electric-railway transportation in 
big cities. 


WINNIPEG. 


Mr. Charles F. Roland, commissioner for Winnipeg, Can- 
ada, has compiled some interesting figures dealing with the 
attractiveness of that city as a natural distributing centre where 
cheap power, railway facilities, new territory and new business 
are available. | 

The city has under construction a municipal electric plant 
of 60,000 horsepower capacity. This is a hydroelectric works 
on the falls at Point du Bois. The original installation will 
have a rated capacity of 20,000 horsepower, and current will be 
transmitted at high tension to Winnipeg, and there transformed 
and distributed to consumers. The Winnipeg Electric Railway 
Company operates an extensive street railway system from 8 
hydroelectric plant of 28,000 horsepower capacity. 

The city has a population of 118,000. It has 675 electric 
street arc lights, twenty-two pairs of railway tracks radiating 
from the city; the electric railway operates 140 cars on sixty 
miles of city tracks and forty-four miles of suburban lines, and 
its gross receipts in 1907 were $1,722,406, carrying seventeen 
and one-quarter millions of passengers. 


PUBLIC TELEPHONES IN SUBWAY STATIONS. 


On another page of this issue is described the telephone 
service which has been established in the new tunnel under 
Washington Street, Boston, Mass. This is probably the most 
complete telephone installation in any subway in the world. The 
system was worked out according to designs of the New Eng- 
land Telephone and Telegraph Company, which provides all 
the service for both the public lines and private wires of the 
Boston Elevated Railway Company, which company operates 
the tunnel. There are eight stations in the tunnel, in which 
are located a total of twenty-four pay-stations for public service 
and eight private instruments for railway service. Each booth 
is equipped with standard pay-station sets of the three-slot type, 
and special precautions have been taken to render both the 
booth and its equipment sanitary in every respect. 

The first month’s operation showed a total of 6,232 metro- 
politan and suburban calls, giving an average of 195 calls pe! 
day for the twenty-four stations. It is expected, however, thet 
the traffic will increase as the public becomes more familiar 


with the use of the tunnel and with the telephone facilities 
offered. 
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TRUNK LINE LOADS FOR HYDRO- 
ELECTRIC PLANTS. 


BY ALTON D. ADAMS. 


Railroads, like rivers, run twenty-four 
hours per day, and the most economical 
source of energy for the electric operation 
of the former will probably be found in 
the latter. 

It is notable that many of the long in- 
terurban electric railways are today oper- 
ated in the main with waterpower, as is 
the case between Springfield and Worces- 
ter, Mass., between Saratoga Springs, 
Schenectady and Albany, and between 
Buffalo and Rochester, N. Y. 

One important difference between the 
interurban electric roads and the trunk 
lines lies in the fact that the latter haul 
a great share of both their passenger and 
freight traffic during the night, while the 
former do much the larger part of their 
work during the day, and nearly all of it 
before midnight. Trunk-line roads may 
thus be expected to use waterpower more 
hours per day than the present interurban 
railways, when the former are electrically 
operated. 

In fact there is hardly any time of day 
on a long trunk-line road when a large 
percentage of the maximum power is not 
wanted, and this maximum is said to be in 
demand about three hours per day, while 
the maximum lighting demand continues 
during hardly more than one hour daily. 

Very few hydroelectric systems, even 
among those that have a large industrial 
load, are able to show more than a small 
fraction of the twenty-four-hour output 
for the night run. According to the rec- 
ords in hand of one hydroelectric system, 
which had an output of nearly 200,000 
kilowatt hours, from 6 a. m. on one day 
to the same hour of the following day, 
about eighty-five per cent of this output 
was delivered between the hours of 6 a. m. 
and 6 p. m., leaving less than fifteen per 
cent for the following twelve hours. 

With more than one-half of the total 
freight traffic and of the through passen- 
ger traffic moving over the trunk-line 
roads at night, their electric operation 
with waterpower will utilize a large part 
of the inner discharge that now goes to 
waste. 

These considerations make it appear 
that energy for the operation of trunk- 
line roads can be generated by hydroelec- 
tric stations at very low rates. As the 
more important waterpowers along each 
river and on adjacent rivers are being 
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rapidly connected by large transmission 
systems, it is probable that the trunk lines 
must eventually draw much of their en- 
ergy from these systems, if water is to be 
the source. 

One objection to this suggestion, and 
probably the most important, is the pos- 
sible difference between the current fre- 
quency of the generators in the hydro- 
electric plants and the frequency for 
which the single-phase motors of electric 
locomotives should be designed for the 
best results. ) 

The standard frequencies of twenty-five 
and sixty cycles per second now obtain 
in the great majority of large hydroelec- 
tric plants, and the requirements of pres- 
ent lighting and power loads appear to 
make it imperative that both of these fre- 
quencies be continued during some years 
to come, at least. 
creasing number of the large hydroelec- 
tric systems, however, the frequency is 
twenty-five rather than sixty cycles. 

On the other hand it appears to be 
quite certain that the requirements of 
motors designed for electric locomotives 
can best be met with not more than 
twenty-five cycles, and perhaps with only 
fifteen or even ten per second. 

If twenty-five-cycle current becomes the 
standard for trunk-line work, the greater 
number of hydroelectric systems will be 
able to supply the required form of energy 
from their regular generators, but even 
in this event some large systems can serve 
the railroads only by the transformation 
of sixty cycles, or by the installation of 
new generators. 

Should it transpire that heavy railroad 
work must be done with current of ten or 
fifteen cycles per second, then existing 
hydroelectric systems must either trans- 
form a part of their outputs to the lower 
frequency, or else provide additional gen- 
erators, if they are to carry this load. 

It thus appears that at least a part and 
perhaps all of the hydroelectric systems 
muat invest in new generators or in fre- 
quency changers, if they are to deliver 
current for the operation of the trunk 
lines, and the question is, will this pay? 
Of course, the railroads may install the 
necessary frequency changers, but then the 
rates for power must be reduced accord- 
ingly. : 
Remembering that the investment in 
electric generators is only a moderate per- 
centage of the total in a hydroelectric 
system, that most of the interurban roads 
are now operated with current that is 
both transformed and converted, that the 
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trunk-line load will be very large, and that 
its load-factor remains at a comparatively 
high figure during the entire night, it 
can hardly be doubted that it will pay the 
hydroelectric plants to operate the rail- 
roads. As waterpower is cheaper than 
steam power, particularly during the 
night, hydroelectric plants can serve the 
trunk lines at attractive figures, and it is 
not to be expected that the railroads will 
generate power at far higher rates than it 
can be purchased. 

Thus far the hydroelectric plants have 
heen able to secure all classes of loads that 
have been within their reach, including the 
steam-driven central station, the factory, 
the chemical works and the interurban 
railway; can it be doubted that the trunk 
lines will follow? 
ege 
Westinghouse Company Starts Year 

with Cash Balance of $13,000,000. 

The Westinghouse Electric and Manu- 
facturing Company starts the year under 
very favorable conditions. Its total cash 
balance December 31, 1908, aggregated 
$10,902,338. Including unpaid balance 
on stock subscriptions of $2,436,340, the 
total cash balance on December 31 was 
$13,248,677. 

The company has just sent out checks 
for $562,725, representing interest due on 
bonds, debentures, etc., set aside $500,000 
due to the sinking fund on December 31, 
1908, and paid $220,000 in settlement of 
sundry debts, preliminary to the opening 
of a new balance sheet. 

The company is now in a very strong 
position, a great deal of the credit for 
which is due to George Westinghouse, 
who was largely instrumental in raising 
$17,785,000 necessary to the discharge 
of receivers. 


eoe 
Allis-Chalmers Business Shows Improve- 
ment. 

Operations of the Allis-Chalmers Com- 
pany for the first six months of the cur- 
rent fiscal vear have averaged between 
sixty-five and seventy per cent of its ca- 
pacity, and the output as compared with 
the same period last year showed a de- 
crease of from twenty-five to thirty per 
cent. The percentage of operations ang 
output are increasing, however, and the 
indications are that an excellent showing 
will be made for the vear. 

The company reports that the volume 
of business booked during the first half 
of the fiscal year 1908 and the same 
period this year were about the same, but, 
it is pointed out, the trend was in oppo- 
site directions. 
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Conditions Affecting Stability in Elec- 
tric-Lighting Circuits. 


233D MEETING OF THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, NEW 
YORK, JANUARY 8. 


The 233d meeting of the American In- 
stitute of Electrical Engineers was held 
in the Engineering Societies’ Building, 
New York city, Friday evening, Janu- 
ary 8. 

The secretary announced that 114 asso- 
ciates had been elected at the afternoon 
meeting of the board of directors, and 
the following transferred to full member- 
ship: Remigio Jimenez, Havana, Cuba; 
Samuel Lindzey, Pittsburg; W. G. Carl- 
ton, New York; S. D. Sprong, New York; 
George W. Patterson, Ann Arbor, Mich. 

President Ferguson called upon Prof. 
Elihu Thomson to present the paper, 
“Conditions Affecting Stability in Elec- 
tric Lighting Circuits,” and said the In- 
stitute was especially fortunate in having 
been able to induce so distinguished a 
member as Professor Thomson to present 
this paper. A full abstract of this paper 
is begun elsewhere in this issue. 

The discussion was opened by the read- 
ing of a communication from Dr. A. E. 
Kennelly, read by C. F. Scott. Dr. Ken- 
nelly analyzed several portions of the pa- 
per and called attention to the curious 
fact that the property of diminution in 
resistance with current, which may bring 
about current instability in an arc circuit 
is the property which is utilized in wire 
less telephony to throw a vertical con- 
ductor into sustained electric oscillation, 
by means of voltaic arcs shunted by con- 
densers. : 

A communication from Alex Dow was 
read by H. H. Barnes. Mr. Dow de- 
scribed several instances where both line 
and generator characteristics had contrib- 
uted to instability. The worst case, in 
his experience, of current instability, was 
that of several circuits each intended to 
carry 150 arcs which behaved so badly 
that he was called in as an expert adviser 
to suggest a quick and cheap remedy. 
The generators had not the drooping char- 
acteristic. Their short-circuit current was 
about twice the normal current. But 
they had an exceedingly effective regu- 
lator which would control closely the cur- 
rent supplied to a circuit naturally stable. 
The constructing engineer had combined 
those machines with shunt-wound arc 
lamps—not the lamps usually operated in 
conjunction with these generators. Each 
string of 150 lamps was served by under- 
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ground cables, rubber-insulated, lead-cov- 
ered, of high insulation resistance, high 
static capacity, and inadequate resistance 
io puncture. The capstone, so to speak, 
of the combination was that the lead cover 
of each length of cable was intentionally 
kept out of contact or connection with the 
lead covering of the succeeding lengths 
and was, because of frozen soil, practically 
insulated from earth. 

When these 150-light circuits were op- 
erating all the telephones on the west side 
of that large city went out of business. 
But the circuits would not stay in op- 
eration. The machines spilled, the cables 
punctured, and the arc-lamp posts burned 
cut. The remedies applied were, first, 
the earthing of each section of lead 
sheath; secondly, a rearrangement of the 
circuits so that some old differential lamps 
were included in each string of shunt- 
wound lamps; third, the steadying of the 
machines by various devices known in the 
art, and finally the substitution of dif- 
ferent machines having a marked droop- 
ing characteristic for the original. very 
efficient, but very touchy generators. The 
last remedy was, of course, final, but the 
effect of the connection of a comparatively 
few differential lamps was surprising. 

Dr. E. W. Rice, Jr., paid a tribute to 
Professor Thomson for the splendid work 
he had done in the early days of the de- 
velopment of arc generators. Professor 
Thomson had, with characteristic mod- 
esty, failed to call attention to the fact 
that the first scientific investigation of 
the properties of the electric arc were 
made by him with, Dr. Rice believed, the 
assistance of Professor Houston, some 
time in 1878 or 1879, and that a paper 
setting forth the result of the investiga- 
tion was published in the Franklin Insti- 
tute Journal at the time. This paper 
clearly sets forth, among other interesting 
facts, the laws governing the variation of 
the resistance of the electric are as an 
inverse function of the current, from 
which the inherent instability naturally 
follows. He continued: 

“My first intimate acquaintance with the 
Thomson-Houston are lighter was made 
with a thirty-light machine in the latter 
eighties, in the middle of the Mississippi 
Valley, at a place where repair parts were 
unknown. A sleepy attendant allowed 
the lubrication of the glower to become 
defective, the runner stuck in the case, 
and the glower case was torn from its 
bolts, with a mess of wreckage of the links 
and levers of the regulator mechanism. 
The accident resulted in maledictions, 
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but it was no fault of the machine; and 
to show the essential simplicity of the 
type, I will say that new bolts and some 
links and levers roughly shaped from 
iron rods by the aid of a blacksmith’s 
forge, put the machine into satisfactory 
and prompt commission, and it was con- 
tinuously used while new parts of ortho- 
dox construction were being obtained 
from the factory in the East. 

“My observation of that machine and 
many others of the same or larger size, 
has led me to view the function of the 
glower (at least under some conditions 
of the load) a little differently from the 
manner stated in the paper. I differ with 
Professor Thomson, with much diffidence, 
snd the difference, after all, may be only 
a matter of definition.” 

Prof. D. C. Jackson said that it is even 
now not generally understood that the 
limited theory of dynamo-electric machin- 
ery, which is sufficiently comprehensive, 
to explain the performance of constant 
potential direct-current machines requires 
extension and generalization to apply suit- 
ably to the series are machines. Continv- 
ing, he said: . 

“For instance, in viewing the magnetic 
flux entering the armature of a direct- 
current constant - potential machine, we 
think of the aggregate flux as a deter- 
mining feature of construction and opera- 
tion. In the case of alternating-current 
machines, we recognize that the position- 
ing of the flux with respect to polar faces 
and arrangement of the armature con- 
ductors, affects the form of the pressure 
wave, and the output and functioning of 
the machine. A like condition seems to 
be even more marked, in case of the Brush 
arc-light machine, and the positioning of 
the flux which enters the armature core 
may be of as great importance as the 8£- 
gregate strength of field. As one i 
stance, I will say that it is my inform* 
tion that changing the polar tips from 
soft steel to cast-iron of certain Brush 
machines actually increased the capacity 
of the machines. There are machines 12 
which armature coils are changed from 
series to parallel relations, and the Te 
verse, by the action of the commutator 
in each revolution of the armature 4 
rational theory includes such effects; and 
its guiding finger points to such improve 
ments as the reduction of copper used Pt 
kilowatt of capacity referred to in the 
paper.” . 

Mr. C. M. Green said that the poi! 
of commutation in the Brush machine not 
being midway between the pole-pieces, but 
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considerably drawn over, is practically the 
keynote of all our arc machines today. 
Under poor load condition, the point of 
commutation is on the: following pole- 
piece, and as the load is decreased, or the 
lamps are cut off, the point of commuta- 
tion goes still further and further to the 
following pole-piece. 

H. G. Stott and J. B. Taylor continued 
the discussion, and Dr. Charles P. Stein- 
metz was then called upon. Dr. Stein- 
metz said that the unstable electric circuit 
discussed in Professor Thomson’s paper 
has a significance far beyond the arc cir- 
cuit. The electric arc is merely the first 
and therefore the best-known type of un- 
stable electric circuits, but instability oc- 
curs also in other electric systems, and 
mechanical systems and still other sys- 
tems where the conditions are of the same 
nature. So we find synchronous and in- 
duction motors drop out of step; we find 
such motors starting and failing to run 
up speed. We find surging and hunting 
of synchronous converters. We find elec- 
trical apparatus apparently misbehaving 
at the end of very long transmission lines. 
We find in all this phenomena, the same 
characteristic of instability, and if we 
look into it, we find the same causes, the 
same relations as have been so ably in- 
vestigated in the early days by Professor 
Thomson and his co-laborers in the arc 
circuit, and even an engineer who has 
nothing to do with arc lighting must 
realize the vast importance of the prob- 
lem of studying stability and instability 
of electric circuits. After some cause and 
effect is produced, this effect may be in 
opposition to the cause, or may assist the 
cause. Now, if the effect is in opposition 
to the cause, then it reduces the cause, 
and thereby itself; that is, limits itself 
to the conditions which are stable. If, 
however, the effect is in the game direc- 
tion, or assists the cause, it is cumulative 
and the conditions are unstable. As a 
corollary of the law of conservation of 
energy, we know the effect must always 
be in opposition to cause, and the system 
stable. This, however, does not apply 
outside of the field of energy. For in- 
stance, in an electric arc, on a constant- 
potential system, in the alternating cir- 
cuit, the current depends on what is 
Produced by the resultant electromotive 
force acting in the circuit, increases the 
current in the alternating arc, reduces the 
voltage consumed by the arc and thereby 
increases the resultant electromotive force, 
the difference between supplied voltage 
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and voltage consumed by the arc, thereby 
increasing the current. 

The questions of stability or instability 
of electric or other systems always refer 
to two conditions, the circuit or system 
which is unstable, and the conditions un- 
der which it is unstable. Now, we must 
look into the induction motor carefully. 
We speak of the lower part as the unstable 
branch, and the upper part as the stable 
branch. In reality that applies only to 
the load requiring a constant torque, in- 
dependent of speed, as pumping against 
a head of water, assuming the load 
driving a ship’s propeller. The torque 
has a constant value at standstill, and all 
ihe curves intersect at a single point, and 
the whole induction-motor curve is avail- 
able. You get the same condition as in 
the are in a constant-current system, a 
single point of intersection. 

If a load requiring a torque which is 
proportional to the speed is considered, 
as, for instance, driving an electric gen- 
erator at constant excitation feeding into 
a constant resistance, as approximating 
into a like resistance. Then the voltage 
of the generator and drop of current 1s 
proportional to the speed, while the field 
excitation is constant. 

This relation applies to induction appa- 
ratus, and it is frequently noticeable and 
becomes serious under certain conditions 
on polyphase induction motors. They are 
more marked on single-phase induction 
motors, and quite frequently marked on 
starting the synchronous motors from 
alternating polyphase supply, as induction 
machines. The synchronous machines 
will start all right from rest on alternat- 
ing voltage, but hesitate at half syn- 
chronism, and it requires a higher supply 
voltage to get the machine up beyond the 
intermediate speeds, that drooping part 
of the characteristic, and run it up to 
synchronism. 

Professor Thomson in closing the dis- 
cussion said, in reply to a question by Mr. 
Stott, that when a patent was first ap- 
plied for on a three-coil machine, it was 
illustrated in the patent specification with 
a commutator and with slip-rings, but 
the Patent Office would not recognize that 
that machine could be uscd with slip- 
rings, and the argument was finally given 
up, and the patent for the cominutator 
segments and no slip-rings was taken out. 
If it had been shown in the specification, 
the slip-rings, of course, it would have 
been an alternating three-phase machine. 
It was shown, but that matter was re- 
moved. In 1881, in New Britain, experi- 
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ments were made with a machine which 
had slip-rings. The terminals of the ma- 
chine were carried through three slip- 
rings, in addition to the commutator. 
The object was to control the flasning of 
the machine by putting condensers be- 
tween the commutator segments, and to 
do that the slip-rings were carried out to 
connections outside. It was found that 
the condensers would not live, but go off 
in a flash. At the same time high-fre- 
quency effects on the condensers were no- 
ticed, that is, a burning of the wire lead- 
ing to the condensers, sparks going be- 
tween the turns instead of going’ around. 
ede 

The Coal-Mining Industry in 1908. 

From reports received by the United 
States Geological Survey it might be in- 
ferred that a most effective method of con- 
serving the coal resources of the country 
is to develop a financial panic, for one 
result of the depression that followed the 
panic of October, 1907, appeared in de- 
creased production of coal in the United 
States in 1908—a decrease of fifteen to 
twenty per cent as compared with the pro- 
duction of the preceding year. 

In 1907 the production reached the 
unprecedented total of 480,363,424 short 
tons, of which 394,759,112 short tons were 
bituminous coal and lignite and 85,604,- 
312 short tons were Pennsylvania anthra- 
cite. Letters received from state officials 
and others closely in touch with the coal- 
mining industry in the several states indi- 
cate that the bituminous coal production 
in 1908 was between 320,000,000 and 330,- 
000,000 tons, or practically 70,000,000 


tons less than in 1907. 

The railroad shipments of anthracite in 
1908 amounted to 71,945,525 tons, com- 
pared with 75,162,510 tons, in 1907, indi- 
cating a decrease in the total production 
of anthracite of 3,580,000 tons. 

In the bituminous regions the effects of 
the panic were most seriously felt in the 
coking branch of the coal-mining indus- 
try, the principal coke-producing centres 
reporting a decrease in output amounting 
to nearly fifty per cent. 
oo 
Nernst Lamp Efficiency. 


In reviewing the incandescent-lamp 
situation on page 5 of the issue of Janu- 
ary 2 a printer’s error introduced the word 
“low” instead of “high” in speaking of the 
efficiency of the Nernst lamp. The state- 
ment should have read, “Not only is the 


efficiency high,” ete. 
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THE ;WINTER SLEET STORM AS A 
DESTROYER OF AERIAL LINES. 


BY CLARENCE MAYER. 


That a prosperous telephone company 
may in a few hours be almost put out of 
business—with practically no exchanges 
in operation and no toll connections— 
seems hard to realize by one not familiar 
with the damage wrought by a winter 
sleet storm; but, that it is possible could 
be made clear in no more striking man- 
ner than by the accompanying illustra- 
tions. 

While the damage done to many of the 
lines shown in the illustrations might be 
indirectly attributed to overloading, in the 
case of a company whose growth has been 
rapid such conditions are difficult to 
avoid, because it is not always possible 
for the shrewdest engineer to make a close 
or even an approximate estimate of the 
future demand for service. This may be 


“BY—SEE “A.” WHICH IS THE SAME LINE TWENTY MIN- Saggy? “C’'—SEE “D,” THE SAME LINE ONE-AND-ONE-HALF 


UTES EARLIER. 


readily seen when we consider that in 
many cities, districts which were thinly 
populated have become densely populated 
in a short time by the extension of an 
elevated road or a trolley line or by the 
activities of a “home” builder. In such 
districts existing lines are often over- 
loaded to supply immediate demands for 
service. 

Of course, in the case of toll lines or 
main lines, underground installation of 
heavy leads is the remedy for overloading, 
but many things may prevent this being 
done. The length of franchise may not 
justify the expenditure, or the money for 
such installation may not be available. 

It is the general practice of companies 
maintaining a plant which covers a large 
territory and operating a large number 
of exchanges to divide the territory into 
districts, with gangs, repairmen and in- 
stallers in each district under the super- 
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vision of a district wire chief whose head- 
quarters are in the largest exchange in 
that particular district, and it is usually 
a very easy task with the facilities at 
hand to clear local or toll trouble as it 
develops and without much interruption 
of service. Of course there are cases 


“A”—SEE “B,” WHICH IS THE SAME LINE 
TWENTY MINUTES LATER. 


“D"—SEE “C,” SAME LINE ONE-AND-ONE- 
HALF HOURS EARLIER. 


where a main cable is suddenly put out 
of service and men and. material to assist 
in its immediate repair are required from 
the general headquarters or from neigh- 
boring districts, but these cases are com- 
paratively rare. 

It is interesting to note the demoraliz- 
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ing effect of a severe sleet storm on a 
system of this kind, for while precautions 
are taken at the general offices of the 
company to get in touch with the condi- 
tions in each district when a sleet storm 
is in progress, or when symptoms show 
the immediate approach of a storm, `t is 
sometimes impossible to get into com- 
munication with the district wire chiefs 
to secure a general idea of the extent of 
trouble on account of the complete tie-up 
and interruption of toll and telegraph 
service. The storm after which the ac- 
companying photographs were taken is a 
case in point. 

Commencing late one Saturday night 
and continuing all day Sunday during 
the early part of January of last year a 
wet snow and sleet storm, accompanied 
by a high wind, seriously crippled the toll 
and local service of a large telephone 
company operating in the middle section 
of this country. l 


HOURS LATER. 


The fact that this occurred on Sun- 
day, coupled with the fact that the out- 
side construction force was greatly re 
‘duced on account of a retrenchment pol- 
icy, somewhat handicapped efforts to cope 
with the situation. Precautions had been 
taken by the superintendent to get into 
communication with the outside force and 
instructions were given to district wire 
chiefs to keep informed of the conditions 
in their respective districts and report 
promptly every hour by telephone to the 
main office and in the meantime to round 
up construction and repair gangs and be 
in readiness at a moment’s notice. . 

A toll test made early Sunday morning 
showed only scattered wire trouble, with 
nothing serious on any route, but by noon 
the same day, poles and wires were down 
in every direction, and a number of er 
changes out of communication. The dis- 
trict wire chiefs dispatchedymen over the 
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routes in their respective districts and, 
with the assistance of help from head- 
quarters, the entire territory was covered 
and a general idea of the extent of damage 
was obtained. 

It was found that the outer exchanges 
escaped with very little trouble, but that 
the wires on nearly all the routes within 
a radius of thirty miles of the main ex- 
change bore a heavy coat of ice from one 
to two inches in thickness, and the re- 
sulting strain of the weight and whipping 
of the wire by the wind was breaking 
poles and wires at various locations. 

A summary of the amount of damage 
up to midnight Sunday showed that 137 
poles went down on the main toll lines. 

A toll test at this time showed 236 
circuits entering the main exchange out 
of service; 109 short local circuits, con- 
necting smaller exchanges, out of service, 
and eighty-five poles down, and 4,282 
subscribers’ stations out of service. 


In addition to the pole breaks, hun- 
dreds of poles were leaning badly, cross- 
arms pulled out of line, anchors broken 
and, in some cases, high-tension lines were 
down with wires dangling among the tele- 
phone wires, creating a dangerous situa- 


‘tion. 


The telegraph and long-distance tele- 
phone lines were down in many places 
and business was paralyzed, railroad trains 
were late, street cars unable to run and 
the ground covered with ice, making foot- 
ing dangerous for men and horses. 

Arrangements for the immediate ship- 
ment of emergency cable and wire to close 
the worst breaks were made, and the fore- 
men were successful in securing a suffi- 
cient number of men in their immediate 
locality, most of whom were employes who 
were laid off in the general reduction in 
the fall. 

The general office force was sent for 
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and clerks were kept busy continuously 
from Sunday morning until early Mon- 


day morning. Some were sent out with 
gangs collected in districts that ‘were 
not affected, the gangs having been noti- 


SLEET STORM AS A DESTROYER OF 
AERIAL LINES. 


SLEET STORM DAMAGE. 


fied to meet certain trains and others re- 
mained at their desks answering calls for 
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shipment to the points where the gangs 
were waiting for it. 

All efforts were first concentrated on 
the toll lines. Instructions were issued 
by the superintendent of construction to 
clear the roadways of broken poles and 
obstructions and get the toll circuits 
working temporarily. In accomplishing 
this gangs were started from both ends of 
a route and worked until they met. They 
were then shifted to other locations. Road 
conditions, where there was a heavy snow- 
fall, prevented as rapid a progress as was 
to be expected. Traveling through drifts 
of snow from six to eight feet in depth 
and mud only covered by a light crust of 
frozen earth thoroughly exhausted teams 
in a remarkably short time. 

The emergency cable was shipped to 
points where pole breaks were severe and 
laid along the ground or erected on pole 
stumps and trees so that by 6 o’clock in 
the evening the day following, all cable 


COMPLETE BREAKDOWN AFTER SLEET STORM. 


was spliced up by the cable splicers. This 
permitted communication over one-half 
of the toll circuits which were reported 
out late Sunday night. 

In some instances heavy toll lines car- 
rying from three to six arms of copper 
toll circuits were broken off at the butt 
and lying across the roadways. These 
lines were given immediate attention in 
order to prevent interference with traffic, 
and also in order that the copper wire 
could be gathered to prevent its theft. 

A break of forty-seven poles on a heavy 
main toll route paralleling an under- 
ground conduit route in which cable had 
been partly installed was quickly put into 
working order by splicing up a sufficient 
number of pairs of conductors of the 
cable installed in the underground route 
to meet the demand temporarily. 

Until Wednesday noon when a percep- 


material and arranging for its immediate tible rise in the temperature melted moet 
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of the ice from the wires, efforts to 
clear wire trouble were particularly dis- 
couraging on all lines. Circuits cleared 
through each day would go out as did 
others at different locations, and the 
gangs were simply obliged to patrol back 
and forth over the routes clearing up all 
trouble behind them. Efforts to prevent 
further trouble by shaking the ice from 
the wires were futile, as this method in- 
variably broke the wires. Wire trouble 
was largely found near a running trans- 
position, where the weight of the ice 
brought the wires close to each other and 
they froze together. 

A total of approximately 4,500 sub- 
scribers’ telephones were out of service 
on Monday noon, due to broken poles, 
wires and drops, but as the department’s 
entire force was concentrated on the toll 
repairs, assistance could not be given to 
the exchange service until Wednesday at 
noon. On Wednesday morning there were 
2,180 exchanges out of service; on Thurs- 
day, 989; on Friday, 345. 

The remaining trouble was practically 
cleared up by Saturday night, with the 
exception of one or two exchanges, where 
a small amount of serious trouble was 
remedied later. Fortunately very few 
burn-outs occurred, nor was any serious 
cable trouble found. 

The total cost of temporary and per- 
manent repairs to entire exchange and 
toll plant was nearly $60,000. 
ede 
Interborough Pays $475,916 Fee. 


Controller Metz, of the New York city 
government, has received from J ohn H. 
Campbell, treasurer of the Interborough- 
Metropolitan Company, of New York, 
two checks in payment of the Inter- 
borough’s regular annual assessment for 
the sinking fund, which is to be used 
eventually to amortize the bonds issued 
for the construction work on the New 
York Subway. The first check, in pay- 
ment of charge against contract No. 1, 
was for $441,112, and the second, pay- 
ment on contract No. 2, the Brooklyn line, 
was for $34,804. | 


ede 
Telephones for the Turkish Empire. 


Telephones are to be introduced into 
the Turkish Empire and operated by the 
government on the same plan as the mail 
and telegraph services. It is believed that 
sooner or later the government on this 
point will yield to private enterprise. 
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The Faraday Society. 

At the fortieth ordinary meeting of the 
Faraday Society, December 21, with Dr. 
N. T. M. Wilsmore in the chair, E. A. 
Ashcroft, A. M. I. C. E., M. I. E. E., read 
a paper on “The Influence of Cheap Elec- 
tricity on Electrolytic and Electrothermal 
Industries.” 

The extent of future developments of 
electrochemical industries, he pointed out, 
will depend on the limits to which the 
cost of electric energy can be reduced at 
suitable sites. In most cases an industry 
only becomes economically possible when 
the price of power has been reduced be- 


low a certain point, which varies more or 


less for every electrochemical industry. 
The author discussed, in particular, the 
lowest possible limits of cost for the pro- 
duction of electricity from waterpower, 
with special reference to the conditions 
cuch as exist today in Norway. 

Some industries (the smelting of iron, 
the manufacture of lime nitrogen, and 
the complete treatment of complex sul- 
phide ores may be instanced), to be 
worked commercially, will require a sup- 
ply of energy at a cost of about ten dol- 
lars per kilowatt-year, and this “low-grade 
limit” in the opinion of the author can 
only be obtained from waterpowers whose 
natural conditions enable the development 
and regulation of power at a very low ex- 
penditure of capital—of the order of 
thirty-five dollars per electrical horse- 


power of capacity, including all necessa- - 


ries up to the dynamo terminals. The 
author estimates the corresponding figure 
at Niagara to have been not less than 
$150. The powers of this class are not 
very numerous, and their natural advan- 
tages will to some extent be neutralized 
by the values placed on the water rights, 
but many examples exist, and the author 
gives full particulars of the cost of de- 
veloping a concrete case in Norway of 
7,500-kilowatt capacity. This fall cost 
$37 to develop and equip, and current 
can be sold at $12.50 per kilowatt-year. 
It should be mentioned that at Meraker 
3,000 horsepower has been sold for $8.50, 
and at Notodden (also in Norway) for 
$9.25 per kilowatt-year. 

The second best sources of energy in 
bulk today are those waterfalls where a 
high cost of regulation or development 
is necessary to bring the water to the place 
of consumption and to ensure an even 
supply all the year round. From these 
falls electricity can be sold for about 
$26.50 per kilowatt-year. 

In a communication to the society 
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W. R. Cooper pointed out that the cost 
of waterpower was frequently what it 
would fetch, and that it could not be likely 
to have a fixed value. The price of water- 
power tended to rise, that from other 
sources tended to fall; waterpower should, 
therefore, be purchased outright by the 
consumers and not merely leased. Ber- 
tram Blount referred to the possibilities 
of electric zinc smelting as one of the in- 
dustries requiring cheap power for de 
velopment. 

During the discussion it was shown that 
the Niagara plant had been designed for 
a far greater output than had up to the 
present been reached, and L. Gaster di- 
rected attention to the fact that, therefore, 
the limit of cost of production of power 
was far below the figures at present ob- 
taining. l 


E Ad 
Public Service Commission Rejects Plan 
for Steinway Tunnel Purchase By 

New York City. 

The rejection of the proposition for 
New York city to purchase the Steinway 
Tunnels has been unanimously concurred 
in by all the members of the Public Serv- 
ice Commission. The proposition was 
first made last February by the Interbor- 
ough Rapid Transit Company. The Com- 
mission at that time did not possess the 
necessary authority to consider the propo- 
sition, but the Legislature shortly after 
passed an act amending the rapid-transit 
law, conferring the necessary authority on 
the Commission to purchase any lines of 
railway already constructed or in process 
of construction which might be con- 
structed as a rapid-transit railway. It 
was presumed that this amendment was 
intended to apply only to the Steinway 
Tunnels. The tunnels consist of two sin- 
gle-track tubes, beginning at a loop at 
Forty-second Street and Park Avenue, 
Manhattan, running thence under Forty- 
second Street, East River, Man-o’-War 
Reef, to Long Island City, and thence u0- 
der Fourth Avenue to East Avenue, where 
there is a terminal loop. The tunnels 
were built by the New York & Long Island 
Railroad Company, the stock of which is 
now practically all owned by the Inter- 
borough Rapid Transit Company, which 
furnished most of the funds to build the 
line. The Interborough Rapid Trancit’s 
proposition included the transfer of all its 
interest, title and control in the tunnel 
property to the city of New York, at its 
actual cost, estimated at $7,239,476, Pay” 
able in four per cent city bonds at par. 
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TELEPHONES FOR FIGHTING FOR- 
EST FIRES. 


BY W. H. RADCLIFFE. 


During the fiscal year ended June 30, 
1908, 3,500 miles of telephone lines were 
constructed in the national forests, so that 
fires starting there could be promptly re- 
ported and extinguished. 

This action on the part of the national 
forestry commissioners was timely and 
valuable in view of the almost unprece- 
dented conflagrations which since then 
have threatened to destroy much of the 
valuable woodland of the United States. 

The origin of forest fires is always an 
interesting problem and often a perplex- 
ing one. So far as information is obtain- 
able, forest fires are due to many and 
varied causes. In New York state, for 
example, where, during the past year 
there were over 700 forest fires, the causes 
were reported as follows: Hunters, 103; 
campers, 27; fishermen, 18; clearing land, 
19; incendiary, 48; berry pickers, 12; 
children, 6; burning buildings, 1; light- 
ning, 9; blasting, 2; miscellaneous, +7; 
railroad locomotives, 85 serious fires, and 
over 300 incipient ones, which were ex- 
tinguished without serious damage. 

According to Dr. W. J. McGee, erosion 
expert, United States Department of Agri- 
culture, the aggregate loss from forest 
fires in all parts of the country during 
the months of conflagration is close to 
one million dollars a day. Taking into 
consideration the loss of this timber for 
building purposes and fuel, the loss of its 
foliage for replenishing oxygen to the 
atmosphere and the arrested development 
of river streams which this great devusta- 
tion of our forests entails—streams upon 
which we rely each year more largely for 
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anything toward solving the problem of 
locating and fighting forest fires. 

Further argument is unnecessary to 
show that the great loss suffered each year 
through forest fires is a serious hindrance 
to our national prosperity. 


That this loss 


g% -B 
ae & Be Pe eee 
FIG. 1.—UNITED STATES FOREST SUPER- 

VISOR USING A WESTERN ELECTRIC 


PORTABLE TELEPHONE TO REPORT A 
FIRE IN THE NATIONAL FOREST. 


could be largely prevented is proven by 
the successful efforts made during the 
past few years by the national forestry 


commissioners. Only a comparatively 


‘small proportion of the forested area of 


the United States, estimated at 168,000,- 


SUMMARY OF FOREST FIRES FROM NEW JERSEY STATE RECORDS. 
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power, for soil preservation and for other- 
wise supplying the necessities of life— 
the seriousness of the situation assumes 
alarming proportions and places grave re- 
sponsibilities upon those states, counties 
and towns which have not as yet done 
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000 acres, is under their control, and if 
all the forests are to be saved, state, 
counties, towns, corporations and private 
individuals must co-operate with them. 
Among the states which have taken active 
steps toward organizing forest-fire-fight- 
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ing departments are New Jersey, Penn- 
svivania and New York. New Jersey 
claims the distinction of being the most 
advanced in this respect, chiefly on ac- 
count of its department being organized 
to look after all woodlands, irrespective 
of ownership. 

The following table, taken from the 
New Jersey state records, gives a summary 
of the forest fires occurring in that state 
during past years and shows that although 
the number of such fires has considerably 
increased of late, the area burned and the 
estimated damage done has greatly de- 
creased, owing to the higher efficiency of 
its forest-fire-fighting department. 

It will be noted from this table and 
from the statistics previously given from 
New York state that railway locomotives 
are the most dangerous of the several 
causes responsible for starting forest fires. 
Efforts are now being made te have the 
railways co-operate with the Forestry 
Service in clearing each side of the track 
where the track passes through woodlands 
and instructing the track walkers and 
train crew to report to those in the em- 
ploy of the forestry commissioners any 
fires which they themselves are unable to 
extinguish and to render assistance in 
fighting these fires whenever possible. 

The regular and volunteer forces em- 
ploved for fire fighting in the national 
forests number about 200,000; of these, a 
large percentage are employes of great 
lumber companies and railroad systems, 
stockmen, stock-herders and every holder 
of use-permits in the national forests, 
with all dependents—all of them ready 
to serve at a moment’s notice from the 
United States forest supervisors. 

During the summer months, when de- 
struction by fire is greatest, 1,351 rangers 
and guards are employed by the forest 
commissioners to patrol the national for- 
ests. Each of these men is required to 
protect an area of 121,506 acres—an area 
much too large to be thoroughly covered 
by one man, but governed by the appro- 
priation of funds. The rangers, mounted 
on horseback and provided with portable 
telephone sets, traverse the national for- 
est, and whenever a dangerous fire is 
sighted notify the forest officers of the 
fire over the telephone lines. As soon as 
fire is thus reported, fire fighters are 
rushed to the burning region. 

During the last fiscal year 160 miles of 
road and 3,300 miles of trail were built 
for use by the rangers and to facilitate 
the massing of large forces of men at ad- 
vantageous_ fire-fighting points, and \the 
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interesting illustration in Fig 1 shows 
a United States forest supervisor report- 
ing a fire by means of a Western Elec- 
tric portable telephone set, in the Sho- 
shone National Forest, which lies in 
the northwestern part of Wyoming. In 
this case the telephone set was hung on 
a tree and short wire connections were 
made with the line wire and ground. A 
call was thus sent to Cody, Wyo., about 
forty miles distant, and help was received 
more than a day sooner than if the mes- 
sage had been carried by man. This fire 
started an hour or two before it was dis- 
covered and burned over 1,500 acres of 
heavy timber land before it was under 
control, but the loss was small compared 
with what it would have been if a tele- 
phone had not been used. | 

The telephone line consists of a single 
galvanized wire supported on glass insu- 


FIG. 2.—-WESTERN ELECTRIC PORTABLE 
TELEPHONE SET EMPLOYED BY THE 
NATIONAL FORESTRY COMMISSION- 
ERS FOR FIGHTING FOREST FIRES. 


lators, which are mounted on a substan- 
tial pole line. Ground rods at every tenth 
pole or thereabouts provide suitable earth 
connections for the portable telephone sets, 
the other terminal of the sets being tem- 
porarily connected with the line wire. 

All of the telephone sets now in use by 
the national forestry commissioners for 
fighting forest fires have been supplied by 
the Western Electric Company. They are 
of a type specially designed and con- 
structed for the purpose and have given 
entire satisfaction. 

One of these portable sets is shown in 
Fig. 2. The case is handsomely finished 
in birch or mahogany, and is provided 
with a strap to facilitate handling. It 
contains a buzzer, hand generator, switch, 
receiver cord, one dry battery, induction 
coil, a transmitter and a receiver. 

The transmitter is fastened inside of 
the case and the receiver and the other 
projecting parts are mounted so that they 
are not liable to be caught by branches 


and thus handicap the carrier. The com- 
pactness of the set, it being only eight by 
six by five inches, makes it easy to handle. 

The set is connected in circuit, as pre- 
viously explained, by joining one of its 
terminals to a leader brought down from 


a telephone line, and its remaining termi- 


nal to ground. 


ede 
An Early American Tungsten-Lamp 
Inventor. 

Denying that the Germans were the 
original inventors of the tungsten high- 
efficiency incandescent-lamp filament, al- 
though according them credit for its care- 
ful development, Mr. John A. Yunck of 
South Orange, N. J., in a communication 
to Electrochemical and Metallurgical In- 
dustry, says: 

“Tt has not been generally known that 
a young American, while still in his teens, 
was the inventor; Mr. Turner D. Bottome, 
who, by the way, was an exceedingly 
bright electrochemist and contributed a 
number of electrochemical inventions to 
the world. 

“Tn the early part of the year 1887 Mr. 
Bottome, scarcely eighteen years old, be- 
came associated with a lamp company in 
Harrison, N. J., called the Vitrite Alu- 
minoid Lamp Company. Being a great 
student and observing the defects of the 
filament made by the company with which 
he was connected, he conceived the idea 
that the metal tungsten had properties 
of peculiar advantage for an incandescent- 
lamp filament, a metal of fairly high re- 
sistance and of very high fusing point. 
During the process of the invention some 
men made strong efforts to get the inven- 
tion away from him, and Mr. Bottome 
would have lost it but through the effort 
of the late John B. Tibbits of Hoosick, 
N. Y., who came to his aid and, after the 
patent was allowed, paid a handsome sum 
for it. Mr. Bottome’s application was 
filed September 29, 1887, and allowed 
April 9, 1889; it is No. 401,120. He 
also took out a patent for treating the 
filament, dated August 6, 1889, No. 408,- 
286. Another patent of his relates to a 
molybdenum filament. 

“Mr. John B. Tibbits, who took up this 
young man, was an Episcopal clergyman 


of considerable means and a man of very 


bright ideas and quite an inventor him- 
self. He spent a large sum of money 
on electrical research work. This ap- 
peared to be a hobby of his, and he took 
great comfort in his work. Some of his 
suggestions were thought visionary at the 
time, but some of them have since proved 
perfectly feasible.” 
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Thus it appears that the invention of 
the first tungsten lamp was made by an 
American in Harrison, N. J., today the 
site, by the way, of one of the largest 
lamp factories in the world. 
ee 
Nitrogenous Products Furnace Employ- 

ing Rotating Helical Arc. 

Kristian Birkeland, of Christiania, 
Norway, who has been associated with the 
development of the well-known Birke- 
land-Eyde process of extracting nitrogen 
from the atmosphere, perhaps the only 
commercially successful direct-combustion 
process of record, was recently granted 
an American patent on a new form of 
furnace. Unlike the former type, brought 
out by the Norwegian experimenters, in 
which alternating - current, high - tension 
arcs were rapidly formed and blown into 
a veritable disc by traversing a powerful 
unidirectional magnetic field, the present 


NITROGENOUS-PRODUCTS FURNACE EM- 
PLOYING ROTATING HELICAL ARC. 


furnace presents the flame to the air in 
the form of a rotating helix. 
As shown in the accompanying draw- 


ing, the arc electrodes are placed axially - 


at the ends of a comparatively long cylin- 
der of refractory material. Around the 
cylinder is placed a winding, shown in 
cross-section in the sketch. The electrodes 
C project through openings in the iron 
heads into the furnace. Air may be 
blown into the chamber through openings 
D at one end, and the products obtained 


are taken out through openings E at the. 


other end. The field is created by means 
of a coil A surrounding the furnace cas- 
ing, supplied by either direct or alter- 
nating current. 

The arc is started by approaching the 
electrodes to each other; when again sep- 
arated the flame will take a form as indi- 
cated and violently rotate within the fur- 
nace, thereby also causing the air to ro- 
tate, so that a very intimate contact be- 
tween the air and the flame is secured. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


KANSAS CITY RAILWAY AND LIGHT. 

The report of the Kansas City Railway 
and Light Company for the month of No- 
vember and six months ended November 


30 compares as follows: 
1908. 1907, 


November groSS........+.... $ 543,513 513,424 
Src i i2j Rae oe ae ae 300,965 276,030 
November mnet......-..ee.: $ 242,548 $ 242,394 
Charges and taxes.......... 153,899 151,099 
November surplus......... $ 88,649 $ 91,295 
Six months, gross........... 3,222,638 3,166,071 
EX0CNS¢S .sasoseseseressereo 1,826.144 1,620,218 
Six months, net.......... $1,406.494 $1,545,853 
Charges and taxesS.......... 931,252 924.565 
Six months, surplus...... $ 475,042 $ 621,288 


AMERICAN TELEPHONE EARNINGS. 


The American Telephone and Telegraph 
Company reports earnings for the month 
of November and eleven months ended 
November 30, 1908, compared as follows: 

Month November— 


Receipts: 1908, 1907. 
Dividends received.......... $ 729,570 $ 634,965 
Interest and other revenues. 794,9231 £09,770 
Telegraph traffic (net)...... 494,168 437,958 
Real estate........ ccc eee c eee 13,094 22. 061 
Other sources........ pores 58,182 69,636 

Total sestraren aanak $2,090,845 $1,950,268 
Expenses ........... cc ceeeee 169,390 164.694 

Net earnings............... $1,921,455 $1,785,574 
Interest oaiae a EREKET 638,868 681,578 

Balance for dividends..... $1,282,587 $1,103,996 

*Debit. 

January 1 to November 30: 

Dividends received........ $13,280,127 $11,805,167 
Interest and other revenue. 8.882.006 7,550,180 
Telegraph traffic (net)..... 3.967.662 3,582.60] 
Real estate coo... ce... eee, 149,510 71.578 
Other sources............... 706,090 389,655 

Total receipts .......... $26,985,896 $23,299,181 
Expenses .................. 1,905,449 1,529,502 

Net earnings............. $25,079,947 $21,569,679 
Interest neon 8% Ss yiavyguae oe x 7,019,614 6,749,809 

Ralance for d{vidends....$18,060,333 $14,519,870 
Dividends paid............. 9,289,624 7,893,084 

Undivided profits......... $ 8,770,709 $ 6,926.786 


The report of all the Associated Bell 
Telephone operating companies (not in- 
cluding the long-distance lines) of the 
American Telephone and Telegraph Com- 
pany for the month of November and 
eleven months ended November 30, 1908, 
compares as follows: 

November: 1908. 1907. 
Telephone revenue........ $10,323,600 $ 9,880,200 
Oper. and maint. expenses. 7,309,100 7,046,000 


Ce a 


Balance from operation.$ 3,014,500 $ 2,834,200 


Sundry earnings (met).... 446,100 382,000 
Total net............ -+--$ 3,460,600 $ 3,216,200 
Interest acesse oa cn 623,600 654,600 


Balance for dividends...$ 2,837,000 $ 2,561,600 


January 1 to November 30: 
1908. tho7. 


Telephone revenue....... .$109,492,200 $103,773.200 © 


Oper. and maint. expcenses.79,824,500 76,459,400 


Balance from operation.$29,667,.700 $27,313,800 


Sundry earnings (net)... 4,742,700 4,188,900 
Total net..... ee ee eee $34,410,409 $31,502,700 
Interest LIINI 7,012,000 6.581.500 
Balance for dividends..$27.398,400 $24,921,200 


The maintenance charges and taxes included 
in the above expenses for November and eleven 
months compare as follows: 


November: 1908. 1967. 
Maintenance .............. $ 2,764,300 $ 2,665,900 
Taxes onono eevee ek os 440,700 331,800 


Total see scape n gies $ 3,205,000 $ 2,997,700 


TOLEDO RAILWAYS AND LIGHT. 

The report of the Toledo Railways and 
Light Company for the month of Novem- 
ber and eleven months ended November 
30 compares as follows: 


1908S, 1907. 
November gBroOSS.......20..:: $ 219,761 $ 220,019 
EXPENSES sig 254s eee eiee aes 117,372 116,957 
November net ..........:. $ 102.389 $ 103.062 
Other income .............- 124 735 
Total {ncome.............. $ 102.513 $ 108,797 
Charges and tuxes.......... 71,960 67,925 
November surplus......... $ 30.552 $ 35.872 
Eleven months, gross...... 2,202,658 2328 255 
EX pense. ge se coe esemi Gate ee 1,237,175 1.331.495 
Eleven months, net....... $1,045,490 $ 926.960 
Other income .............. 3,384 10,975 
Total income.............. $1,948,864 $1,906,835 
Charges and taxes.......... 779,657 726,391 


Eleven months, surplus...$ 269,207 $ 280,444 


NASHVILLE RAILWAY AND LIGHT. 
The Nashville Railway and Light Com- 
pany reports earnings for the month of 
November and eleven months ended No- 
vember 30, 1908, compared as follows: 


1908. 1907. 
November @ross...........6. $ 188,598 $ 139.559 
Expenses and taxes........ 79.271 87,182 
November net ............ $ 59.327 $ 52,377 
Interest charges ........... 32,507 31,232 
Balance «2osetsaevedacdln: $ 26.820 $ 21,145 
Reserve funds............... 4,165 2,500 
November surplus......... $ 22.655 $ 18.645 
Eleven months, gross....... 1,447,947 1,438,159 
Expenses and taxcs........ 855,551 $39.201 
Eleven months, net....... $ 582,396 $ 578,958 
Interest charges............. $02,127 325,309 
Balance ..... bss dda E E waco we $ 220.269 $ 253,649 
Reserve funds .............. 43,319 35,210 


Eleven months, surplus...$ 186.950 $ 218,439 
— 0 eo —___—_ 
The Cement Industry in 1908. 

A statement regarding conditions in 
the American Portland cement industry 
during the vear 1908 has been prepared by 
Edwin C. Eckel for the United States 
Geological Survey. 

Although detailed figures are not yet 
obtainable, an estimate based on the in- 
formation available indicates that the pro- 
duction of Portland cement in the United 
States was somewhat less than 40,000,000 
barrels. This compares as follows with 
the output of recent years: 

1905 ...... EP OEN . -35,246,812 barrels 
1906 EEE Seeds ...-- -46,463,424 barrels 
1907 oyra eee .48,785,390 barrels 
1908 (estimated) .....40,000,000 barrels 


The heavy falling off from the 1907 
output is particularly notable, because it 
is the first decrease shown in any year by 
the American cement industry since its in- 
ception. The decrease was not uniformly 
distributed throughout the country, for 
New York, Pennsylvania and New Jersey 
will probably show the highest percentages 
of loss, while in some portions of the West 
and the Middle West the decrease was 
relatively slight. 


Electric Motor Trucks for Members of 
Congress. 

The problem of transporting members 
of Congress from the new House and 
Senate office buildings to the Capitol, has 
become more pressing as the new Senate 


building nears completion. The gen- 


erally greater age and physical infirmities 
of the members of the higher house of 
Congress seems to make some means of 
transportation imperative beyond the re- 
quirements imposed by the comparatively 
more active Representatives. A subway 
is provided between each office building 
and the Capitol and one of the first plans 
proposed was a miniature electric rail- 
way, but this was given up as it was 
feared that trucks running on rails would 
be too noisy. The moving-sidewalk 
scheme, which was at one time considered, 
has also been abandoned. 

The superintendent of the Capitol, El- 
hott Woods, now proposes an adaptation 
of the electric trucks used for transport- 
ing baggage at some railroad stations. 
These trucks are autocars and are found 
convenient in the extreme. It is thought 
that small, rubber-tired trucks or cars, 
with electric power, provided by storage 
batteries, can be made use of in the sub- 
ways between the Capitol and the office 
buildings. The vehicles can be so made 
as to be usable in case of need for carry- 
ing books and other freight. In those 
hours of the day when Senators and Rep- 
resentatives most need them, they can be 
provided with seats on which statesmen 
can be quickly and safely transported. 

—_—ege 
Judge Rules Against Public Service 

Commission in Interborough Rapid 

Transit Suit, 

The right of the Interborough Rapid 
Transit Company to deliver power to the 
New York City Interborough Railway 
Company, without first obtaining permis- 
sion from the Public Service Commission 
or the city authorities, has been upheld by 
the Court of Appeals. An action was be- 
gun by the city of New York and the 
Public Service Commission to prevent 
such sale by injunction. On April 10, 
1908, the Appellate Division sustained the 
application of the Interborough Rapid 
Transit Company in the case in which the 
Public Service Commission sought to re- 
strain the company from delivering elec- 
tric current to a subsidiary company with- 
out first obtaining the consent of the Com- 
mission. The Court of Appeals decision 
is in affirmation of, this. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


CHAPTER III. (Parr I1)—Morors. 
THE ROTATING MAGNETIC FIELD. 
A method of illustrating the rotation 
of the magnetic field produced by poly- 
phase currents is shown in Fig. 65. 


FIG. 65.—ARRANGEMENT OF WINDINGS FOR 
TWO-PHASE ROTATING FIELD. 


Let the eight groups of small circles 
represent cross-sections of the stator wind- 
ings of a two-phase induction motor. At 
a certain instant consider a current to 
flow. up from the paper in those groups 
marked with the negative sign, and down 
in those marked with a positive sign. 
Magnetic lines of force will then be gen- 
erated in the directions indicated by the 
arrows, forming north poles at the points 
N and south poles at the points S. ‘The 
lines of force travel partly in the iron of 
the stator, and partly in that of the rotor, 


TORQUE 


ROTOR SPEED 


FIG. 66.—RELATION OF TORQUE AND 
SPEED OF AN INDUCTION MOTOR. 


passing through the air-gaps at the points 
N and S. The conductors of the rotor 
cut these lines of force, generating a cur- 
rent within them. The circles contain- 
ing neither positive nor negative signs rep- 
resent the windings of the other phase 
of the two-phase system, the current of 


s 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


which differs ninety degrees in phase with 
that in the windings marked. One quar- 
ter of a period later, the north poles will 
be shifted through an angle of forty-five 
degrees, as represented by the dotted line 
N'S, and the signs within the small 
circles will be shifted one group counter- 
clockwise. In another quarter period the 
poles will be again shifted through forty- 
five degrees, and so on. 

In this manner the magnetic poles pro- 
duced by the two-phase current rotate 
around the stator, making, in this case, 
one-half as many revolutions per second 
as there are cycles per second of the cur- 
rent. If the number of pairs of poles 
developed in the stator is two instead of 
four, as it would be if the statcr con- 
tained but four coils, instead of eight as 


shown, the speed of field rotation would 


be equal to the current frequency. In 
any multipolar machine the frequency of 
the rotating field is thus equal to the 
quotient of the current frequency divided 
by the number of pairs of poles set up 
by the rotating magnetic field. 


SPEED AND TORQUE. 


The turning moment or torque of the 
rotor of an induction motor is small when 


pom 
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FIG. 67.—CURVES SHOWING EFFECT OF RE- 
SISTANCE INSERTED IN ROTOR WIND- 
ING OF INDUCTION MOTOR. 


the motor is running on no load, its speed 
being but little less than that of the 
stator magnetism. If the rotor windings 
have a low resistance, there is little change 
in speed as the load is thrown on, but 
the speed will fall off greatly with load 
if the rotor conductors are not short- 
circuited and of large size. The electro- 
motive force generated in them is small, 
and hence with much resistance the cur- 
rent will not be large enough to produce 
the necessary torque under load. The 
change of torque with speed is shown 
graphically in Fig. 66. The torque is 
zero when the speed of the rotor is syn- 
chronous with that of the rotating field. 
If the load be increased beyond the maxi- 
mum torque, the latter drops off so rap- 


Vol. 54—No. 3 


idly that the motor will come to a stand- 
still. This is called the “breaking down” 
of the motor. 

When resistances are inserted in the 
rotor circuit by means of external con- 
nections to collecting rings, the starting 
torque is considerably increased, as shown 
by the curves in Fig. 67. Curve 1 shows 
the relation between torque and speed 
when no resistance is inserted, while 
curves 2, 3 and 4 show the effect of in- 


FIG. 68.—ROTOR CONTAINING INTERNAL 
STARTING RESISTANCE. 


ceasing the resistance in the rotor cir- 
cuit. As shown, the starting torque in- 
creases as’ the resistance increases, and 
hence it is desirable to introduce sufficient 
resistance to produce the maximum start- 
ing torque if the motor is to start under 
load. 

It is also, evidently, desirable to cut out 
this resistance after the motor is under 
way, so as to obtain higher efficiency as 
well as to lessen the tendency of the mo- 
tor to change its speed as the load varies. 


RATING. 


An induction motor will run at a dif- 
ferent frequency and voltage than that 
for which it is designed, though not so 


FIG. 69.—INDUCTION MOTOR WITH INTER- 
NAL STARTING RESISTANCE. 


efficiently. A change in the frequency 
produces a corresponding change in the 
speed, and a change in the voltage a much 
greater change‘in the torque. 

All standard motors of this type will 
give about 100 per cent more torque than 
at the rated horsepower and voltage, thus 
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leaving ample margin for carrying a vari- 
able load. 

The direction of rotation of an induc- 
tion motor run from a three-phase circuit 
can be changed by reversing any two of 
the leads to the stator. On a four-wire 
two-phase circuit one phase should be 
reversed. 

STARTING INDUOTION MOTORS. 


Small motors may be connected directly 
to the circuit without the intervention of 
any special starting devices. 

For large machines there are several 
methods of starting. In some cases the 
rotor windings are connected to three col- 
lecting rings, as already stated. A more 
general method is to insert this resistance 
within the rotor itself and adjust it by 
a knob on the end of the rotor shaft, or 
by a centrifugally operated switch, which 
short-circuits the internal resistance after 
the machine is under way. Fig. 68 illus- 
trates such an armature or rotor contain- 
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FIG. 70.—STARTING-COMPENSATOR CON- 
NECTIONS FOR THREE-PHASE MOTOR. 


ing internal resistance which is gradually 
short-circuited as the motor starts. Fig. 
69 represents the motor complete. 


STARTING COMPENSATORS. 


Another method of starting is by the 
use of a starting compensator, which 
varies the voltage impressed across the 
terminals of the motor,.so that only a 
low voltage is applied at first. The op- 
eration of the starting compensator de- 
pends upon the fact that the drop in 
potential over a coil carrying an alter- 
nating current is proportional to the 
product of the current flowing and the 
impedance. Thus, in the diagram of the 
connections of a compensator, shown in 
Fig. 70, by changing the connections at 
the taps in an upward direction, as shown 


in the figure, the terminal voltage of the 
motor may be decreased to a suitable 
value. On starting the motor the com- 
pensator switch is first closed, the motor 
switch being open. The latter is then 
closed on the starting side, and just be- 
fore the machine reaches full speed the 


FIG. 71.—STARTINC COMPENSATOR FOR 
THREE-PHASE INDUCTION MOTOR. 


motor switch is thrown to the running 
side, after which the compensator switch 
is opened. 

A similar device is shown compactly 
arranged in Fig. 71. The lever at the 
right has three positions: An “off” posi- 
tion, in which both compensator windings 
end motor windings are disconnected 
from the line; a “starting” position, in 
which the line is connected to the ter- 
minals and the motor to the taps of the 
compensator without breakers or fuses in 
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FIG. 72.—CURVES SHOWING EFFECT OF 
CUTTING OUT ONE PHASE OF TWO- 
PHASE INDUCTION MOTOR. 


circuit; and a “running” position, in 
which the compensator is cut out and the 
motor is connected to the line through 
the fuses mounted above the compensator. 


SINGLE-PHASE INDUCTION MOTOR. 


It is possible to operate a polyphase in- 
duction motor on only one phase after 
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it has been started. It is then a single- 
phase induction motor. The fact that it 
cannot start itself is clearly shown by 
the curves in Fig. 72. Curve 1 shows the 
relation between the speed and torque of a 
two-phase motor, and curve 2 shows the 
relation between the two when but one 
of the phases of the motor is connected. 
As is seen, no starting torque is devel- 
oped in the latter case. The maximum 
torque developed is not as large and it 
occurs at a higher speed. 
STARTING. —PHASE-8PLITTERS. 

Motors of this type are sometimes 
started by means of what is called a 
“phase-splitter.” This is an arrangement 
for deriving two currents differing in 
phase, from a single-phase current. The 
two windings of a two-phase motor are 
connected in parallel to a single-phase 
circuit, one directly and the other through 
a condenser or an inductance coil, either 
of which will cause a phase displacement 
and so produce a current out of phase 
with the original. The difference in 
phase between the two usually is not so 
great as ninety degrees, which is the theo- 
retical angle between the currents of a 
two-phase system. It is, however, suffi- 
cient to produce the torque necessary for 
starting such small machines as fan mo- 
tors. 

STARTING AS REPULSION MOTORS. 

Perhaps the best method of starting 
single-phase induction motors ig to so 
wind them that they start ag repulsion 
motors and can be converted into single- 


phase induction motors after attaining full 
speed. 


O o — 
Electricity for Farmers. 

Dr. J. P. Jackson, in an address before 
the husbandmen attending Farmers’ Week 
at the Pennsylvania State College, showed 
the aid of electricity in relieving the 
drudgery formerly associated with the 
farm. Dr. Jackson explained how loneli- 
ness could be obviated by the use of tele- 
phones, and how the new tungsten burner 
makes electric lighting of houses and 
barns possible at a rate little above the 
cost of kerosene. He pointed out the 
use of electric machinery for plowing, 
cultivating, feed-chopping, thrashing, 
wood-cutting and milking. Methods of 
lightening the housework, such as by elec- 
tric churns, refrigerators, sewing ma- 
chines, irons, ice-cream freezers and meat 
choppers, were discussed to the gratifica- 
tion of the’ women auditors. 
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THE ECONOMICAL DEVELOPMENT 
OF TOLL TERRITORY.—II. 


BY FRANK F. FOWLE. 


LEASED WIRE AND PRIVATE-LINE RATE SYS- 
_ TEMS. 

The leasing of private lines for tele- 
phone or telegraph service, or both, forms 
an important source of revenue to toll 
companies. Leased wires are used ex- 
tensively by stock and grain brokers, 
packing companies, press associations and 
large industrial concerns. There is a good 
demand for such facilities at all times and 
there is some demand for private tele- 
phone circuits. The use of systems for 
simultaneous telephony and telegraphy 
makes possible a high degree of economy 
where the same line wires that are in use 
for commercial message traffic are also in 
use as leased telegraph circuits, earning 
revenue from two sources simultaneously. 
It is not usually possible to make such 
double use of all wires on one route, but 
fully fifty per cent of them can be so used. 

The standard prevailing rate for leased 
telegraph circuits is $20 per wire-mile per 
annum, plus a charge for each intermedi- 
ate station that may be connected to the 
circuit. 

The prevailing rate for leased telephone 
circuits is $40 per circuit-mile per annum, 
plus a charge for each intermediate drop. 
In each case the leased wire subscriber 
furnishes his own operators; the tele- 
phone or telegraph company has on duty 
wire chiefs who look after all circuit 
trouble as it appears and, in the case of 
telegraph leases, telegraph operators are 
on duty at repeater stations to keep the 
‘ repeaters in adjustment; wire chiefs are 
_ usually charged with the duty of super- 
vising all leases. The $20 rate per wire- 
mile per annum is slightly in excess of the 
average gross revenue per wire-mile per 
annum which large toll companies are able 
to earn, which ranges between $15 and 
$20. The hours of service usually com- 
prise a total of 10 hours, from 7 a. m. or 
8 a.m. to 5 p.m. or 6 p. m. Rates for 
shorter hours are usually graded according 
to the general public demand for telephone 
service, in recognition of the principle 
that the relation between supply and de- 
mand fixes the price; the supply is con- 
stant and the rate is, therefore, graded in 
accordance with the changes in demand 
through the hours of the day. There is, 


1. From a paper read before the International 
Independent Telephone Association, Chicago, IN., 
December 1, 1908. 


however, very little demand for leased tele- 
phone circuits for short periods of one, 
two or three hours at any time of day. 

A very attractive form of service which 
toll companies are in a position to offer 
exclusively is a schedule under which a 
leased wire subscriber may use the tele- 
graph or the telephone as he chooses, ex- 
cept that he may not use both at the same 
time. That is, for a certain contract 
price, the subscriber is permitted a certain 
number of hours of telegraph service, or 
a certain number of hours of telephone 
service, or the alternate use of both in 
any manner such that the sum of the pro 
rata charges for each kind of service, re- 
gardless of how the subscriber alternates, 
does not exceed the contract price; excess 
service should be billed at the full message 
rates. An essential feature in any such 
rate schedule is the avoidance of discrimi- 
nation, so that however the leased wire 
subscriber may choose to avail himself of 
service under his contract, the lowest 
equivalent price for telephone or telegraph 
service is consistent with the other rate 
schedules for public telephone message 
service and for exclusive telephone or ex- 
clusive telegraph leased-wire service. 

In working out such a rate schedule it 
will be found practically necessary to con- 
fine the subscriber to telegraph service 
during the hours of maximum public de- 
mand for telephone connections, or other- 
wise, he may desire to change from tele- 
graph to telephone service during the peak 
traffic load and thus congest the traffic 
unless spare facilities are waiting for him; 
spare facilities during the peak load can- 
not be provided on a profitable basis ex- 
cept at the rate for a ten-hour telephone 
lease. The possible rate combinations 
under the plan just described are too nu- 
merous to be described here at length, 
and it has been attempted to touch only 
upon the principal features of such sched- 
ules and to indicate how they may be con- 
structed to secure additional business 
without providing additional line facili- 
ties. | 

Theoretically the rate for a leased cir- 
cuit is arrived at as follows: Let R = the 
total annual rate for a lease between any 
hours and over any distance. M = the 
annual rate per mile between the contract 
hours, ? == the length of haul. P = 
the terminal plant charges per annum, 
comprised of interest, depreciation, main- 
tenance, taxes and insurance upon the 
leased-wire equipment and the loops to 
the subscriber’s office and any rentals for 
the same when leased from another com- 
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pany, n = the number of terminal and in- 
termediate subscriber’s offices. L = the 
labor expense per annum for the daily set- 


ting up, adjustment, taking down and su- . 


pervision of a lease at terminals, interme- 
diate stations and repeater stations. n’ = 
the number of terminal intermediate and 
repeater stations wher> attendance is re- 
quired. 
Then the rate per annum is 
R=1M+nP+4+7. (5) 
The value of M can be tabulated for al? 
possible intervals between any two hours 
of the day; M is determined by the annual 
interest, depreciation, -maintenance and 
taxes upon the lines owned and the rentals 
for lines leased from other companies. 
One further point may be brought out 
in reference again to the furnishing of 
operators for handling messages over 
leased circuits; the operators should be 
furnished by the subscriber in every in- 
stance, although it would be proper for the 
telephone company to furnish the oper- 
ators and bill the subscriber for their 
wages at cost. The telephone company 
cannot handle the leased-wire subscriber's 
calls over the leased line at no further cost 
to the subscriber without discriminating 
against the patrons who pay the regular 
message rate. On the basis of $0.002 per 


_minute-mile for message business, a use of 


ten hours per day for 300 days per year 
amounts to a charge of $360 per mile per 
annum, compared with $40 for a leased 
telephone circuit; the price on the latter 
amounts to a discount of 88.9 per cent 
from the message rate, in case the tele- 
phone company handles the connections or 
messages over the leased circuit, and most 
emphatically constitutes discrimination. 
When the leased-wire subscriber handles 
his own messages the two classes of service 
are dissimilar and the subscriber is bur- 
dened with his own operating expense. 
In all respects the subscriber’s operators 
will be best situated upon his own prem- 
ises under his control. 

Many of the fundamental factors in 
rate-making are independent of any con- 
siderations of the telephone business, but 
in some respects the preceding considera- 
tion of rate-making has necessarily antici- 
pated what is to follow. The considera- 
tion of rate systems and principles natu- 
rally comes first in the order of topics, 
because all that follows is based upon it. 
The next topic is that of traffic and the 
methods of determining in advance how 
much traffic may be expected between any 
two toll points or zone centers. 
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THE PREDETERMINATION OF TRAFFIC. 


The traffic iD transportation of passen- 
gers "or intelligence depends primarily 
upon the density of population and sec- 
ondarily upon the rates. It is a proven 
fact that the traffic becomes greater as the 
density of population increases and as 
rates diminish, and vice versa. It is im- 
portant to arrange these facts in the form 
of a law which may be given mathematical 
expression, if possible, so that there may 
be little risk in developing new territory 
and extending the service. 

The specific problem in hand is this: 
Given the population and the number of 
telephones in each of two zones, the dis- 
tance between the zone centers and the 
rates to be charged for toll service, what 
will be the volume of traffic? It should 
be understood at the outset that whatever 
formula may be developed must be based 
upon a study of actual traffic in an ex- 
isting plant and that it will necessarily 
represent an average so far as individual 
local conditions are concerned. The actual 
traffic which is realized after a plant is 
built may differ considerably in individual 
instances from the predetermined traffic, 
but this should not be true of the total 
traffic in a territory of considerable size. 
No formula can be developed that will 
take into account all local conditions, but 
the average of local conditions in any ter- 
ritory of reasonable size will be taken into 
account in any formula which is deduced 
from traffic conditions and results in a 
similar territory which has been devel- 
oped; an engineer cannot forecast the re- 
sults in any new territory more accurately 
except in so far as his intimate knowledge 
of local conditions and experience in such 
matters form a special guide. 

A study has been made of the traffic be- 
tween different cities and towns, taking 
into account their population and the dis- 
tances between them under a fixed rate 
schedule. It has not been possible to make 
an extended study of different systems in 
which the rate schedules were all differ- 
ent from each other; but notwithstanding, 
it has been possible to secure a few ob- 
servations upon the effect of rate changes. 
After considerable study it was found that 
the traffic volume in total messages per 
month in both directions between any pair 
of zones could be fairly represented by the 
formula: 


Take (6) 


where T = the total messages per month, 
in both directions. 
P: = population of either zone. 


P: == population of the other zone. 

D = distance between the zone cen- 
ters, in miles. 

K =a constant. 

The determination of K was made from 
the average of eight months’ traffic be- 
tween thirty-four pairs of zones. The 
average of these thirty-four values of K is 
2.21 X 10— and the mean deviation of the 
individual values from this average value 
is + 0.43 X 10-.. The formula may 
therefore be written, when 2.2 X 10—* is 
substituted for Æ, as follows: 


P: P: 
T= .00022 (7) 


and may be regarded as possessing suffi- 


cient accuracy for a development study. 


The range of distances and population in 
the instances upon which the calculations 
for K were based was very large; no ac- 
count was taken of the telephone develop- 
ment in the zones used for calculation, 
but it varied from something like one per 
cent up to eleven or twelve per cent, with 
an average of six to seven per cent. It 
should be noted that the average deviation 


of the individual values of K from its - 


average value is 19.5 per cent, which may 
be understood as meaning that when the 
formula is applied to individual cases the 
calculated result will, on the average, be 
about twenty per cent higher or lower 
than the traffic which will actually be re- 
alized; the total traffic in a large terri- 
tory, obtained by the application of the 
formula between all toll zones within it, 
will be on the average within three-and- 
one-half per cent of the traffic actually 
realized. 

It is very important to note that special 
conditions will give results that may be 
much larger or smaller than those which 
the formula indicates; in deriving the for- 
mula all special conditions were avoided, 
so far as known. It is assumed first, 
that the territory is continuous mainland 
as distinguished from islands and penin- 
sulas, and that there are no great natural 
barriers of any sort. The traffic to sum- 
mer resorts may be three or four times as 
great as that given by the formula be- 
cause of the large temporary population : 
the traffic to state capitols during sessions 
of the legislature may be several times 
larger than that given by the formula; 
there may be special conditions at seaports 
or lake ports which create additional traf- 
fic; a small town which is dominated by 
one or two large industries may create a 
special traffic condition ; the traffic to and 
from a particular zone may be restricted 
because of poor transmission and 
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badly delayed service, and so on—the va- 
rious toll zones must be carefully scru- 
tinized to discover all local conditions 
which in any sense are special or unusual. 
At this point the author wishes to say 
that formule (6) and (7) are here given 
for the first time, and it is believed that 
this is the first time that any relation has 
been stated between the volume of toll 
traffic, the distance between the zones con- 
nected and their respective populations. 
Further investigation should result in 
some refinement of the formula and the 
value of K to use under special conditions 
and with other rate schedules; the rates 
here in force were approximately $.002 
per minute-mile day rate and a night half- 
rate, based on railroad mileages. The 
mileages used in the computation of K 
were the pole-line mileages, which bear an 
average ratio to the air-line mileages of 
1.34. In terms of air-line mileage the for- 
mula becomes 
P: P: 


T = .000193 —— Z 
a (8) 


A highly precise determination of the 
traffic volume would be of no greater value 
than one whose precision is not better than 
+ five per cent, for the reason that there 
are daily, weekly and monthly variations 
in the traffic which exceed this amount. - 
The traffic varies from day to day, Mon- 
day usually being the heaviest of the five 
days from Monday to Friday, inclusive: 
the load curves of calls received per hour 
or half-hour during each day of these days 
are similar. 


Fig. 1 shows a typical curve of daily 
total traffic in an office of moderate size; 
attention is called to the fact that, while 
the total traffic on a Saturday is below 
the other week days, the hourly or half- 
hourly load reaches the weekly maximum. 
The traffic in one direction between two 
zones is usually greater or less than the 
traffic in the opposite direction, being 
more often unequal than equal; this point 
is one which it is well to keep in mind 
when considering double-track operating 
systems. If the traffic increased steadily 
month by month through the vear, the 
traffic during any month would exceed 
that of the previous month by one-twelfth 


- of the total annual growth; a comparison 


of actual monthly traffic with the traffic 
as it would have been under the assump- 
tion of steady growth will show the char- 
acteristic monthly variations. Such a 
comparison has been made, and the results 
are tabulated below, being the averages 
computed from the monthly traffic in and 
out of a given office for five vears. The 
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results are expressed in per cent, a plus 
sign indicating a result higher than nor- 
mal and a minus sign indicating a result 
` lower than normal. | 


Deviation of 
Month. Traffic From 
Normal. 

Jantary eeose eenen reeta oe re a Bs +1.23% 
February socs win sea Entesa KERE EEEE Se —6.45% 
BLOM sic eae S E E EET +6.79% 
ADI) ocase aisa eae aE oda EnaA +3.11% 
May cece awe oe ee eee eee SRR ROS +2.39% 
TUNG ip ch blo seca ed Oke eon CORRE Ea wee eee —0.87% 
July ccc iw aasace Sod co oO Ree AD COO —4.57% 
MRUSC soc orane n Wee aw abd eS oe EE ree ees —2.92% 
September .....esssseseosessessossossess, .38% 
October serosa ices Esas eean a aA EES +3.99% 
November ......ssesesscssseesssosseseoeoe —0.43% 
December ....3.essosescsescsososeeesoooo +4.29% 


February is a twenty-eight-day month 
with one holiday, which accounts for the 
depression; November is a thirty-day 
month, also, with one holiday. Aside 
from these deviations, the figures show a 
general depression of business during the 
summer months and an excess during the 
winter months. It is obvious that com- 
parisons of the traffic in any given month 
with the traffic in the month preceding 
are misleading, unless interpreted with 
due allowance for these variations. 

After the formula has been used to 
compute the probable amount of traffic 
between all the toll centers in a given 
territory, the following plan may be em- 
ployed for checking the results: Com- 
pute the total probable revenue, from the 
traffic figures and the rates, on the basis 
of an average length of conversation of 
four-and-one-half minutes, on the traffic 
between each pair of zones or toll centers ; 
next compute the total revenue on the 
traffic in and out of each toll center and 
take half of that amount as the revenue 
on the originating traffic; from the latter 
amount compute the annual toll revenue 
per head of population within the zone or 
district. An average value for the total 
annual toll receipts per head of popula- 
tion is $0.50, but this figure varies, how- 
ever, between the approximate limits of 
$0.25 and $1.00; in territory having poor 
development as regards exchange tele- 
phones, a value between the lower limit 
and the average will be the safest one to 
use, and of the toll companies now op- 
erating probably more than sixty per cent 
receive Jess than $0.50 per head per an- 
num. These figures are derived from ter- 
ritories where the average rate is probably 
a little below $.002 per minute-mile, but 
not substantially different; where there is 
no reduced rate at night the total annual 
receipts per head of population are prob- 
ably ten to fifteen per cent higher than 
the figures above given. 

At the same time that the total receipts 
are computed for each toll office, the total 
traffic may be computed also. The traffic 
figures, when arranged according to the 


length of haul, will show very forcibly 
how the volume of traffic decreases with 
increasing hauls; the length of haul is 
one of the considerations which affect the 


choice of the best operating method to 


handle toll traffic. Fig. 2 was prepared 
from the outward traffic of a toll office, 
arranged in the order of hauls, on air-iine 
mileage; the curve shows what proportion 
of the total outward messages is longer 
than any particular haul, all business of 
less than forty miles haul being excluded. 
This type of curve will be of use in laying 
out a toll-circuit scheme to handle the 
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FIG. 1.—TYPICAL WEEKLY LOAD CURVES. 


traffic, as regards a proper division of the 
total circuit mileage between long-haul, 
intermediate-haul and short-haul circuits. 
This type of curve will necessarily vary 
for different offices, according to the dis- 
tribution of cities and towns around it; 
but for a territory as a whole, which is 
evenly populated with towns and cities 
and is continuously settled and developed, 
the curve will not differ materially from 
similarly prepared curves for like terri- 
tories. 

There are several useful ratios express- 
ing the relation between the total traffic 
for a month, and the traffic on particular 


FIG. 2.—LENGTH OF TRAFFIC HAUL. 


days of the week; it is necessary to obtain 
such ratios for use in traffic calculations. 
The following ratios have been computed 
from the daily total outward traffic from 
a toll office, for a period of eight months, 


and are therefore reliable averages: 


Average ratio of daily traffic to monthly 
traffic, for Monday to Friday, inclusive.. .0370 
Average ratio of daily traffic to monthly 
traffic, for Saturday only..........-eeee- .0340 
Average ratio of daily traffic to monthly 
traffic, for Sunday only...........-.6..- .0101 
Average ratio of maximum day’s traffic to 
monthly traffic .....s..essssesessesseeesso .0410 
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It may seem to many a curious result 
that a formula for predetermining the 
traffic could be developed without taking 
into account the ratio of telephones to 
population, or percentage of development. 
It is well known that toll traffic increases 
as the development increases, and it would 
be reasonable to expect that the percentage 
of development would have necessarily to 
be a factor in any formula such as has 
been presented above. On the other hand, 
toll traffic increases with the growth of 
population, which fact is contained in the 
formula; that is, a ten per cent increase 
in the population of each of two zones will 


. be attended by a twenty-one per cent in- 


crease in toll traffic between them, other 
things remaining constant. There is un- 
doubtedly a variation in the value of the 
constant K, as it would be deduced sep- 
arately from the traffic in each of several 
large territories containing each the same 
total population, but differing materially 
in percentage development. Fifteen years 
ago the annual toll receipts per Head of 
population were slightly below $0.25, and 
at that time the development of the 
United States as a whole was only a frac- 
tion of its present development; the cor- 
responding value of K would probably 
be forty per cent of the value deduced 
above. It will be advisable, therefore, to 
check the value of K every few years, as 


the development increases, and it will be | 


reasonable to expect K to increase. 

The effect upon the traffic of the 
amount of the unit rate—the minute-mile 
rate—is a subject upon which there is 
only meager data, aside from the general 
principle that, as rates diminish traffic 
increases, and vice versa. The elimina- 
tion of night half-rates furnished an op- 
portunity for observation of the effect of 
a rate change upon traffic; in general, it 
may be said that the result is a reduction 
of the night traffic, not constant in 
amount as regards different sections of 
territory, and not exceeding fifty per cent 
of the night traffic as a whole. This pat 
ticular instance may be summed up in 
the statement that doubling the rate re 
duces the traffic by an amount slightly 
less than half—the net change in revenue 
being a small increase. If the converse 
of this proposition is true, it follows that 
halving the rate will not quite double 
the traffic; or, expressing the principle 
in more general form, a given percentage 
change in rates will produce an opposite 
change in traffic, whose percentage 18 
slightly less. 

[To be continued.] 
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January 16, 1909 
QUESTIONS AND ANSWERS. 


THE First TELEPHONE EXCHANGES.— 
Please tell me as nearly as possible where 
and when the first of the various kinds 
of telephone exchange listed below was 1n- 
stalled: 1. First telephone exchange of 
any kind. 2. First Law exchange. 3. 
First magneto exchange. 4. First multi- 
ple office (not common-battery type). 5. 
First common-battery multiple exchange. 
—E. W. C., San Francisco, Cal. 

After the invention of the telephone 
its application to commercial and social 
service was quite rapid, a large number 
of installations being made in various 
parts of the country. Therefore historical! 
records of the first use of improvements 
in the telephonic art are somewhat con- 
flicting. The following answers to the 
questions above are based on information 
supplied through the courtesy of Messrs. 
T. B. Doolittle and Thomas D. Lock- 
wood of Boston, Mass.: 1. The priority 
for the first telephone exchange seems to 
be with an installation opened on May 17, 
1877, at 342 Washington Street, Boston, 
by E. T. Holmes, who developed it as an 
adjunct of a burglar-alarm system he had 
already established. However, it is as- 
gerted by some authorities and denied by 
others that the messages between different 
subscribers of the exchange were verbally 
transmitted by the operator. Another in- 
stallation that has claim to priority was 
that of the Bridgeport Social Telegraph 
Company in Bridgeport, Conn., which had 
about sixteen subscribers connected with 
a switchboard in the office of the Atlantic 
and Pacific Telegraph Company, between 
which connections were made by an oper- 
ator almost exactly similar to the telephone 
connections, except that the calls were by 
telegraph. Upon the advent of the tele- 
phone the annunciator drop was connected 
with the switchboard which was of the so- 
called “Western Union” type. During the 
fall and winter of 1877 a large percentage 
of the subscribers were connected by tele- 
phone. The first telephone exchange es- 
tablished on commercial telephone lines 
exclusively was opened on January 28, 
1878, in New Haven, Conn. 2. The first 
“Law” exchange was opened in New York 
city in the spring of 1875 by the Law 
Telegraph Company. It was a telegraph 
exchange using dial telegraph instruments 
and call bells. Some time later the tele- 
graph instruments were replaced by tele- 
phones. 3. It is difficult to fix the date 
and location of the first magneto ex- 
change, as the magneto bells were distrib- 
uted and went into general use simul- 
taneously on private lines and exchanges. 
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4. The first multiple system was invented 
and installed by L. B. Firman in the 
Western Union Exchange, Chicago, Ill., 
in 1879. 5. The first common-battery 
multiple exchange was installed in Lex- 
ington, Mass., by Dr. Hammond V. Hayes 
on December 15, 1893. 

FREQUENCY METER.—Lately I saw an 
instrument for showing the frequency of 
an alternating current that had a set of 
small squares vibrating inside a scale. I 
believe it was built by a German firm. 
How does it work?—W. H. T., St. Louis, 


Mo. 

The instrument referred to is doubtless 
the frequency meter made by Hartmann 
& Braun, Frankfort-on-Main, Germany. 
It is made in either the switchboard or 
portable types. As shown in the accom- 
panying illustration, the scale is usually 
divided into two horizontal lines, opposite 


each of which is a set of reeds that are | 


capable of vibrating vertically. Its action 
is based on the fact that a flexible rod 


HARTMANN & BRAUN FREQUENCY METER. 


fastened at one end and free at the other 
has a natural vibration period dependent 
on its length and mass and will be ect in 
vibration only when the frequency of the 
applied impulses coincides with its par- 
ticular period. A row of steel strips, each 
attuned to a frequency differing by, say, 
one vibration per second from its neigh- 
bor, is set up and subjected to period- 
ically recurring blows by means of the 
energizing and de-energizing of an elec- 
tromagnet through whose coils the alter- 
nating current passes. The number of 
blows per second (twice the frequency) 
is at once indicated by its putting the cor- 
respondingly attuned strip into violent 
vibration. When the frequency is inter- 
mediate that of two adjacent reeds, both 
are set into partial vibration, thus a reed 
having a period of ninety vibrations and 
whose free end will vibrate through an 
arc of one inch under this stimulus will 
diminish its amplitude to only one-third 
of this when subjected to 90.5 impulses 
per second, to one-fourth at ninety-one, 
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and will not vibrate perceptibly at ninety- 
three. By this means the frequency is 
determined accurately at a glance. 
SToRAGE-BaTTERY EnD PLaTEs.—Why 
are the end plates of a storage battery 
always negative plates? Would it not 
be just as well to have the same number 
of positive as negative plates in each 
cell ?—A. F. B., Lexington, Ky. 
Aside from what are known as couples, 
i. e. cells having only one positive and 
one negative plate, all cells of the com- 
mon lead type of storage-battery have one 
more negative than they have positive 
plates. This is so that the outer plates of 
each cell are negatives. One reason for 
this is that the latter plates can bear 
handling more readily than positives, so 
that when the whole element is removed 
from the cell the positives are protected. 
A more important reason is that the 
active material in both sets of plates, but 
in the positives particularly, undergoes 
volume changes during charge and dis- 
charge. On the positives the expansions 
and contractions are so marked that if 
such a plate were charged and discharged 
continually from one side only, as it 
would if it were an end plate, the plate 
would soon buckle and disintegrate. When 
the positives are put in the interior of 
the cell, both sides of each plate are acted 
on quite uniformly and little distortion 
results normally. The outer negatives are 
frequently made thinner or formed on 
but the inner side. In couples this action 
is not so marked, since they are usually 
charged and discharged at very low rates. 
However, couples buckle more readily 
than any other form of storage cell. 
RELATIVE PROPORTIONS OF COPPER AND 
IRON IN GENERATORS OR Motors.— How 
is it possible to determine the correct pro- 
portion of copper to iron in designing a 
direct-current dynamo or motor? In an 
alternating-current generator or motor? 
Does the electromotive force make any dif- 
ference in regard to the proportion of cop- 
per to iron?—KE. J. W., St. Paul, Minn. 
A number of factors influence this 
ratio so that it is not possible to lay 
down any fixed values. Among these fac- 
tors are: Permissible cost of the machine, 
ratio of electromotive force to output, 
efficiency and regulation desired, nature 
of the service, etc. For instance, a high- 
voltage for a particular output requires 
a larger proportion of iron than a low 
voltage and large current for the same 
output. For direct-current machines the 
ratio of copper to iron may vary from 
one to one-and-one-quarter up to one to 
eight, depending on the relative balancing 
of the factors_referred to. For alternat- 
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ing-current machines this ratio may run 
from one to three up to one to eight or 
over. The question asked is too general 
to give more specific ratios. The inquirer 
may get the information he desires from 
any good book on dynamo design. A re- 
cent contribution on the subject is a paper 
on “The Relative Proportions of Copper 
and Iron in Alternators,” read by Carl J. 
Fechcheimer before the annual conven- 
tion of the American Institute of Elec- 
trical Engineers at Atlantic City on July 
2, 1908. 

CoMMUTATING-POLE Motors.—What is 
meant by a commutating-pole motor and 
what advantage does this construction pos- 
sess ?—F. J. M., Auburn, N. Y. 

A commutating-pole motor is a direct- 
current motor having auxiliary magnet 
poles intermediate its main field poles. 
These commutating poles or “interpoles” 
are excited by the armature current, i. e., 
they are connected in series with the 
armature. Their chief function is to pro- 
vide a field that will compensate that due 
to the armature current and thus to pro- 
vide a satisfactory means of commutating 
that current. The advantages of this con- 
struction are: Sparkless commutation 
even on heavy overloads; less wear on the 
commutator and less copper and carbon 
dust from the commutator and brushes; 
reduced heating of the commutator; 
greater current density and longer life of 
brushes; great speed variation possible by 
adjustment of field resistance; increased 
efficiency because of lower core and com- 
mutator losses. 

EFFECT OF DIELECTRIC THICKNESS ON 
CONDENSER Capacity.—In a statement 
of the principle of the condenser on page 
956 of the issue of December 19 the ca- 
pacity of a condenser was given to vary 
inversely as the square of the thickness 
of the dielectric between the plates. This 
is an error. The capacity varies not as 
the square but as the first power of the 
dielectric thickness. 
edge 

Superintendent of Construction. 

The United States Civil Service Com- 
mission announces an examination on 
February 3 at the usual places to secure 
eligibles to fill six or more vacancies in 
the position of superintendent of con- 
struction of public buildings at salaries 
ranging from $1,600 to $2,500 per an- 
num. Applicants should apply at once 
to the United States Civil Service Com- 
mission, Washington, D. C., for applica- 
tion form 1312. 
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Hazards of the Electrical Occupations. 
According to the compilation of “Indus- 
trial Accidents” by Frederick L. Hoffman 
in the Bulletin of the Bureau of Labor, 
the United States census reports covering 
the years 1900 to 1906 show that out of 
over 1,000,000 deaths of males, more than 
nine per cent were due to accident. A 
large proportion of these deaths are due 
to causes more or less related to the oc- 
cupations of the injured persons. 

According to the industrial-insurance 
experience, the fatal-accident rate of elec- 
tricians and of electric linemen is excess- 
ive. Of 645 deaths of electricians, 14.7 
per cent and of 240 deaths of iinemen 
46.7 per cent were due to accidents. 

Central electric-light and power stations 
alone in 1902 gave employment to 6,996 
salaried officials and clerks and 23,330 
wage-earners, all more or less exposed to 
the risk of accidental death and injury. 
The accident statistics for the state of 
New York for the five years ending with 
1905 return 1,923 recorded casualties, of 
which only sixteen, or 0.8 per cent, were 
fatal. Of the total number of accidents 
82.3 per cent caused temporary disable- 
ment and 16.8 per cent permanent dis- 
ablement. 

In the manufacture of electrical ma- 
chinery, etc., more than 60,000 wage- 
earners are employed, and in addition 
more than 10,000 salaried officials, clerks, 
etc., who, however, are much less seriously 
exposed to the danger of electrical acci- 
dent than men in responsible positions in 
central light and power plants. The sta- 
tistics also have no reference to the acci- 
dent liability of electric railway employes. 

A prominent American insurance com- 
pany, at the Jamestown Exposition, ex- 
hibited the results of its industrial mor- 
tality experience for the period of 1897 
to 1906 for certain well-defined groups of 
persons employed in the electrical indus- 
try. According to this experience, out of 
645 deaths of electricians, ninety-five, or 
14.7 per cent, were from accidents, but 
the proportionate mortality was highest 
at ages 25 to 34, when 19.1 per cent of 
the deaths from all causes were from ac- 
cidents, decreasing to 15.4 per cent at 
ages 25 to 34, to eleven per cent at ages 
35 to 44, and to 7.8 per cent at ages 
45 to 54. Among electric linemen there 
cccurred 240 deaths during the period 
mentioned, of which 112, or 46.7 per cent, 
were from accidents. At ages 15 to 24 
the proportionate mortality from accidents 
was 55.3 per cent of the mortality from 
all causes, increasing to 56.8 per cent at 
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ages 25 to 34, and decreasing to 38.2 per 
cent at ages 35 to 44, and to thirty per 
cent at ages 45 to 54. 
ede 
Resolutions on the Death of Frederick 

A. C. Perrine, Member A. I. E. E. 

At a meeting of the Board of Directors 
of the American Institute of Electrical 
Engineers, held on December 11, 1908, 
the following resolutions on the death of 
Dr. Frederick A. C. Perrine were adopted: 

Whereas, Frederick Auten Combs Per- 
rine. as a graduate student at Princeton 
University, as electrician of the United 
States Electric Light Company, as man- 
ager for John A. Roebling’s Sons Com- 
pany, as treasurer of the Germania Elec- 
tric Company, as chief engineer of the 
Standard Electric Company, as president 
of the Stanley Electric Manufacturing 
Company, and as professor of electrical 
engineering in Leland Stanford, Jr., Uni- 
versity, was of great influence in raising 
the standard and in extending the scope 
cf the electrical engineering profession; 
and 

Whereas, He, as a director and as a 
committeeman of the American Institute 
of Electrical Engineers, heartily partici- 
pated in its activities, thereby extending 
its usefulness; it is hereby 

Resolved, That the Board of Directors 
of this Institute considers that his death, 
on October 20, 1908, has deprived the 
Institute of a much valued member and 
the electrical engineering profession of an 
active and resourceful worker; and, it 18 
further 

Resolved, That these resolutions be 
spread upon the minutes of this meeting, 
that they be printed in the Proceedings, 
and that a copy of them be sent to Mr. 
Perrine. 


ede 
Ten Per Cent of General Electric’s 

Copper Needs Supplied from Its Own 

Mine. 

During 1908 the General Electric Com- 
pany secured from its Bully Hill mine 8 
total of about 3,500,000 pounds of cop- 
per, which was about ten per cent of the 
total copper requirements of the company 
for the year. It did not begin to get re- 
turns from the Bully Hill property until 
April and monthly production since thet 
date has averaged about 400,000 pounds, 
which is just about about forty per cent 
of the maximum production toward which 
the management is bending its efforts 
Ultimately the company hopes to get 
twenty ver cent of its normal copper Te- 
quirements from this mine. 
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TELEPHONE SERVICE IN THE 
WASHINGTON STREET TUN- 
NEL, BOSTON, MASS. 


BY H. S. KNOWLTON. 


The new tunnel under Washington 
Street, Boston, which was opened for 
traffic on November 30, 1908, contains 
what is probably the most complete tele- 
phone installation in any subway in the 
world. The tunnel was built by the 
Boston Transit Commission and is leased 
by the Boston Elevated Railway Com- 
pany. The telephone installation was de- 
signed specially for the tunnel require- 
ments, and provision was made in the 
tunnel itself by the architects for the de- 
mands of the telephone, both for public 
and private use. The accompanying illus- 
tration shows the general scheme adopted 
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Milk, State, Friend and Union tunnel 
stations there are two instruments per 
platform. The general arrangement is a 
row of six compartments, as shown in the 
photograph, four compartments being 
used by the public, and one by the rail- 
way company. The sixth compartment 
is used as a transfer booth bv the railway 
company in connection with the inter- 
change of passenger traffic with the sur- 
face car lines which it operates on the 
streets above. Hach compartment is 
thirty-six inches long by thirty-three 
inches wide. The compartment walls are 
of concrete about six inches thick, and 
the floors are of wood, hard variety, one 
inch thick. The rear wall of the booth 
is formed by the glazed tile surface of 
the station wall proper. The outside 
walls are finished with a mosaic agreeing 


TELEPHONES IN THE ESSEX STREET STATION OF THE WASHINGTON STREET 
SUBWAY, BOSTON, MASS. 


in the tunnel stations, where the public 
pay station and company booths are 
housed in special tile-covered compart- 
ments whose appearance is consistent with 
the general scheme of station decoration 
employed. 

The installation was worked out ac- 
cording to the designs of the New Eng- 


"land Telephone and Telegraph Company, 


which provides all the service for both 
the public lines and the private wires of 
the Boston Elevated Railway Company. 
There are eight stations in the tunnel, 
and in these are located a total of twenty- 
four pay stations for public service and 
eight private instraments for railway 
service. In general, the more important 
stations are equipped with four public 
telephones each, as at Boylston, Essex, 
Winter and Summer Streets. At the 


with the general design of. the station in- 
teriors. Each booth is provided with 
metal doors equipped with double glass 
fronts. The entire tunnel is of fireproof 
construction. Each booth is illuminated 
by a sixteen-candlepower incandescent 
lamp, current being furnished free of 
charge by the Boston Elevated Railway 
Company. 

In each booth is a standard Gray No. 7 
pay-station set of the three-slot type, 
mounted about five feet above the booth 
floor, with an adjustable transmitter arm. 
The instruments are mounted on the walls, 
and the only other fixture in each booth 
ig a special bronze bracket about three 
inches long, from which the directory is 
hung. In normal conditions the book 
hangs away from the wall, so that there is 
no chance for the chain to scratch or 
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abrade the wall itself, as has sometimes 
been the case in earlier installations. It 
has not been found necessary to install 
electric heaters in the telephone booths. 
The New England company’s No. 20 
signs, set in frames of tiling, appear on 
each end of the booth structures, and on 
the outsides of the glass doors are 
mounted No. 5 signs, all forming con- 
spicuous advertisements in the interests 
of the telephone service. At the four 
principal tunnel stations the booths are 
located about midway between the main 
entrances and exits of the platforms. 

The cable service supplying these pay 
stations is connected with the Fort Hill 
exchange of the telephone company, where 
the lines are distributed among six posi- 
tions. The tunnel cable is run from a 
manhole at Devonshire and Water Streets 
through a three-inch iron pipe conduit 
beneath the floor of the Milk station pas- 
sageway to a main longitudinal tunnel 
cable running north and south through 
the tunnel itself. The main cable is a 
thirty-pair line of No. 19 wire, and at 
each station five-pair taps are taken off 
laterally for the local pay-station service. 
One of the pairs is an extra. The cable 
dwindles in size until at the south end 
of the tunnel only five pairs are left 
North of Milk station the cable is run as 
a ten-pair line. The cable runs between 
stations in the tunnel in lead-coverec 
form, carried on the walls about on a line 
with the top of the train windows, and 
mechanically supported by a suspension 
wire and eye-bolts, as in the Locke aerial 
construction. At the stations the cable 
is carried along beneath the edge of the 
platforms, and where it is necessary to 
cross from one side of the tunnel to the 
other to meet the staggered platforms the 
cable runs in a one-and-one-half-inch 
iron pipe. At each platform the five pay- 
station pairs are run under the concrete 
surface to a vertical riser terminating in 
a five-pair terminal box from which in- 
dividual pairs are run to the different 
telephones in the booths. Fuses are pro- 
vided in each terminal box. 

All the pay stations are without at- 
tendants. The first month’s experience, 
including thirty-two days, showed a total 
of 6,232 metropolitan and suburban calls, 
giving an average of 195 calls per day for 
the twenty-four stations. Each station 
averages eight calls per day. The best 
day per telephone station showed twenty- 
eight calls on one instrument. It is an- 
ticipated that the traffic will increase as 
the public (becomes, more familiar with 
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the use of the tunnel and better ac- 
quainted with the telephone facilities of- 
fered. 

On the balance of the Boston Elevated 
system there are about fifty-seven pay 
stations. The East Boston tunnel has 
four fireproof Brownell booths; the ele- 
vated division has sixteen Brownell 
booths; the Tremont Street subway has 
sixteen Brownell booths, and the various 
waiting rooms and transfer stations on 
ihe company’s surface lines have twenty- 
one pay stations, of which fifteen are 
booths. All these are Gray No. 7 slot 
machines. The booths in the Tremont 
Street subway are cared for twice a 
month by the Buildings Care Company, 
of Boston. All the subway telephone 
service is handled from the Oxford ex- 
change, while the East Boston tunnel 
service is operated from Fort Hill. The 
elevated and surface line telephones are 
operated from various exchanges in their 
vicinity. The private telephone service of 
the Boston Elevated is furnished by the 
New England company, and the cables 
in the subways and tunnel lines are run 
in the railway company’s own conduits at 
the side of the tracks. The operating cen- 
tre for this service is at the railway com- 
pany’s main offices on Milk Street, and 
all parts of the system, covering 475 miles 
of track, are connected with this central 
private branch exchange. 


ede 
$25,000,000 Needed to Rehabilitate New 


York City’s Electric Car Lines. 

Within two or three years $25,000,000 
should be expended on the street-railway 
lines of New York city, says Oren Root, 
vice-president and general manager of the 
New York City Railway Company. This 
declaration means that another $15,000,- 
000 should be appropriated for rehabili- 
tation after the expenditure of about 
$10,000,000 for contracts already iet. 
The receivers have borrowed on certifi- 
cates $3,500,000, and have spent or con- 
tracted to spend $4,000,000 more. 
ede 
_ American Telephone Stock Increased to 

$300,000,000. 

The stockholders of the American Tele- 
phone and Telegraph Company have au- 
thorized an increase in the capital stock 


from $250,000,000 to $300,000,000. This . 


increase is to provide a sufficient margin 
for the conversion into stock, on March 1, 
of the $150,000,000 four per cent con- 
vertible bonds which will then be out- 
standing. The amount of stock at present 
unissued is $69,413,000, the amount of 
stock now issued being $180,587,000. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Some Impressions of the United States 
Patent Office.’ 

For a temporary employment extending 
from a few months to severaı years, the 
United States Patent Office offers oppor- 
tunities which are ideal. Since the pro- 
fession of engineering is fundamentally 
the profession of invention, and the engi- 
neer’s ideas are his capital, or stock in 
trade, a knowledge of the means of pro- 
tecting these ideas is of considerable im- 
portance. And this knowledge a term 


‘in the United States Patent Office gives. 


My experience at the Patent Office be- 
gan one June morning with the taking of 
the oath of office. This process consisted 
in presenting my credentials, filling out 
several blanks certifying that I was verily 
and truly the same person who had taken 
the examination, and winding up with a 
solemn declaration that I would defend 
and uphold the Constitution of the United 
States, and would faithfully serve the 
government. 

This formality completed, the process 
of introduction was begun and I was made 
acquainted with the commissioner of pat- 
ents, assistant commissioner, ete., includ- 
ing the major dignitaries of the office. 
Throughout the officials were extremely 
kind and sociable, this being a distinctive 
characteristic of the office, which gives 
the impression of an enormous school 
rather than one of the most overworked 
of the governmental departments. This 
fact, together with the interesting nature 
of the work and the fact that almost with- 
out exception the examiners are college 
or university men, makes the position of 
patent examiner one of the most desirable 
under the government. 

Among those to whom I was introduced 
was an amiable old gentleman with white 
hair and beard, and the manners of a 
country deacon. He proved to be the 
primary examiner of the division to which 
I had been assigned, and had the reputa- 
tion of being one of the oldest and kind- 
liest men in the whole office, a reputation 
which he abundantly lived up to. Inci- 
dentally, I found out later that he is one 
of the best lawyers in Washington. In 
company with him I went around to the 
division where I was to work, and again 
underwent the process of introduction, 
this time to the examiners with whom I 
was to be more intimately associated. 

The division occupied three large, high 
studded rooms, the ceilings highly and 
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uselessly decorated, after the, manner of 
government buildings, while the walls 
were lined with file cases containing the 
records of the division, the tops of the 
cases being piled high with law books, de- 
cisions of the courts and the commission- 
ers and a sprinkling of technical volumes. 

Each room was provided with several 
large desks littered with papers and books, 


and to one of these I was assigned, being 


given a copy of the annotated patent laws 
of the United States. Here my legal edu- 
cation began. 

At this point some idea of the division 
of work and the duties of the examiners 
may be pertinent. The office is divided 
into forty-one divisions, each supposed to 
contain all allied subjects of a certain 
art or branch of industry. Thus machine 
tools, simple tools, metal-working devices 
are classed in one division; surgery and 
undertaking are suggestively classed to- 
gether; and with the same cynical wis- 
dom bread, cakes and pies are grouped in 
ihe same division (under “plastics”) with 
Portland cement, plaster of Paris, etc. . 

In addition to the forty-one divisions 
of legal and technical work, there are 
also the divisions of publication and clas- 
sification. In the latter all applications 
for patents are casually examined, and 
assigned to the division dealing with the 
particular subject to which it relates. 
Within the division each examiner has 8 
special branch or branches of work, called 
his “art,” in which he is supposed to be 
especially skilled. When an application 
has been assigned to a particular division, 
the primary examiner in the latter ie 
assigns it to the assistant examiner 1 
whose art it belongs. The application 38 
then called a “case,” after the legal 
phraseology. 

It now becomes the duty of the exam 
iner to whom it is assigned to make 8 
careful examination of the case, to see 
that the legal forms are complied with, 
that the drawings and specifications 
agree, and are as clear, concise and un: 
equivocal as possible. After the examinis- 
tion as to form has been made, the 
“search” is begun. This consists in & 
amining all previous patents in the class 
or sub-class of the art to which the ap- 
plication appertains, or closely related 
arts, to determine whether previous pat- 
ents have been granted on the device 12 
question. Contrary to what might be 
expected, the claims and specifications ° 
previous patents are not examined 12 
making the search (except in cases of 
doubt), but the drawings are inspected, 
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and if the claims of the applicant can 
be read upon these drawings, those claims 
are noted and rejected. Originally other 
sources were used in the search for antici- 
pating references, these sources being 
encyclopedias, magazines, text-books and 
devices already constructed. However, 
with the growth of the office, these were 
gradually abandoned, and dependence 
placed solely upon the office records. 
Having made the examination and 
search, the next step is to make what 
is called the “action,” which consists in 
writing a memorandum in the form of a 
letter, stating all formal objections to the 
application, and the reasons for its re- 
jection. Here the examiner has consid- 
erable personable latitude, which is fre- 
quently used as a means of disciplining 
unscrupulous or careless attorneys. This 


memorandum is handed or read to the. 


stenographer, who makes two typewritten 
copies of it, one for office reference, while 
the other is sent to the applicant or his 
attorney. 

If the application is not rejected and 
is in good form throughout, it is sent to 
the issue division, and after more or less 
“red-tape” the patent is granted to the 
applicant. | 

Naturally, and fortunately for the 
office, ninety per cent of the applicants 
are represnted by attorneys, who transact 
the entire legal business of the inventor 
very much more expeditiously and prob- 
ably more satisfactorily than he could 
himself. It is an old saying, and one 
well proved by experience, that “the man 
who handles his own case has a fool for 
a client.” 

As the examiner is thrown much into 
contact with the attorneys personally, or 
with their cases, he very soon learns their 
characters and methods. And there are 
all classes of attorneys, from the most 
conscientious expert, to the charlatan, who 
takes the cases dropped by others. The 
work of the careless attorney is given a 
rigid examination, and no mercy shown 
in objecting to claims or forms, while 
the cases of more conscientious lawyers 
are less severely dealt with. This is not, 
as it might appear, a form of favoritism, 
but merely a means of causing the attor- 
neve to prepare their own cases, instead 
of throwing that work upon the office, 
which is already overworked. 

As the examiner handles applications 
from all kinds of people, in all parts of 
the world (for there are a large per- 


centage of foreign applicants), he natu- - 


rally comes across many curious errors 
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end ideas. Thus a certain legal lightteriously circulated among the officers, 


from California, more versed in legal 
than technical details, recently presented 
several cases describing a “Paul and 
Rachel” wheel, evidently considering 
“pawl and ratchet” a biblical quotation. 
Then there is the class of attorneys, who 
having a marked antipathy to friction, 
call all pivots “anti-friction pivots,” 
while another group of practitioners call 
all devices automatic. The applicants 
from abroad, notably German inventors 
who try to conduct their cases after the 
rules of their home office, are another 
group who make interesting errors. All 
applications must be in English, and the 
quaint German-English of these specifi- 
cations is usually harder to read than 
German itself. 

The Patent Office is also the hunting, 
grounds for all varieties of cranks and 
freaks. The old attempts to patent per- 
petual-motion devices are so well known 
as to require little comment. They are 
still being presented, however, variously 
disguised, for the Patent Office will not 
accept such applications knowingly. One 
presented this past summer, which came 
to my notice, was a machine which op- 
erated by the expansive force of freezing 
water, which was alternately passed into 
two cylinders, frozen, and then forced 
out, thus doing work. In such cases it 
is the custom of the examiner to request 
a working model. This requirement gen- 
erally silences the freak inventor. 

Among lhe curious applications pre- 


sented may be mentioned the dry process - 


of purifying water, which consisted in 
“first reducing water to the solid state, 
crushing it to a fine powder, passing it 
through a fine-mesh sieve, and then, by 
the application of a gentle heat, reduced 
once more to the liquid state.” The ap- 
plicant was evidently used to sizable im- 
purities. 

Compared to some departments of the 
government, the Patent Office is remark- 
ably free from evidences of “graft.” It 
is worthy of note that almost any dis- 
honest or mistaken issue of a patent can 
be corrected by application of the injured 
party to the courts, for while the com- 
missioner of patents may not annul a 
patent, he may grant one of an earlier 
date. Not to be classed under the head 
of graft, is the kindness of one of the 
largest firms of patent lawyers in furnish- 
ing the Scientific American, free of 
charge, to all examiners in the Patent 
Office. Formerly boxes of cigars, compli- 
mentary railroad tickets, etc., were mys- 


from unknown (?) sources, but this prac- 
tice has decreased somewhat. 

The position of the examiner may need 
a little explanation. He is a kind of 
lower court; in fact, he, with the primary 
examiner, forms what is called the lower 
tribunal of the office. He examines the 
cases presented and requires amendments 
and corrections, which, if not complied 
with, work rejection of the application. 
Appeal may be taken from this decision 
to the examiners in chief, and from them 
to the commissioner, after which the case 
goes to the United States courts. ‘Thus 
the examiner is the lowest tribunal in the 
series. The examiner gives hearings and 
interviews, and considers motions and 
amendments, very much as a judge of a 
lower court would do. 

Considering the advantages of the posi- 
tion of examiner, they are many. It is 
a governmental position, hence certain for 
a lifetime, if desired. The work is not 
difficult, and is very interesting. There 
is considerable opportunity for outside 
work, as the hours are 9 a. m. to 4:30 
p. m. The atmosphere of the office is 
most congenial, the examiners are all well- 
educated men, and there is an air of kind- 
liness and good-fellowship found in almost 
no other occupation. The office also gives 
one an impression of peacefulness and 
contentment, as no one ever hurries 
through the old corridors, and each works 
when and as much as he wishes in a man- 
ner most restful and novel. 

The principal objections to a permanent 
position in the Patent Office are mainly 
due to its permanence or certainty. The 
salary of the office is not large, and ad- 
vancement slow, but both are certain to 
any man of very moderate ability. The 
relation of the salary in the office to the 
average technical graduate indicates that 
while the engineer starts at a lower salary, 
yet he eventually crosses the salary of the 
examiner and later considerably ex- 
ceeds it. 

In the matter of salary, merit and 
ability have little effect in government 
cervice, which rather discourages hard 
work. The great chance of the able man, 
however, is his chance to study patent 
law, and, eventually, after being admitted 
to the bar, to start in a business for him- 
self. The income of a patent attorney 
is limited only by his ability. While 
there are a number who make a bare liv- 
ing, there are a large number whose in- 
comes range from $2,000 to $20,000 per 
year. 


126 


CONDITIONS AFFECTING STABILITY 
IN ELECTRIC-LIGHTING 
` CIRCUITS ' 


BY ELIHU THOMSON. 


The term stability in this paper refers 
to that condition in which the current or 
potential, or both, remain at a steady 
value. Instability implies fluctuation 
which may arise from internal causes or 
be provoked by slight changes; and the 
fluctuations so arising may tend to be 
perpetuated automatically. An example 
of such action is the well-known “surg- 
ing” in series arc-light circuits, which in 
the early days of development often be- 
came a difficulty. 

The chief part of the present discussion 
will naturally have to do with the con- 
stant-current series circuits containing arc 
lamps operated either by direct-current 
dynamos, by alternating-current trans- 
formers, by reactive devices in alternat- 
ing-current circuits, or by rectified alter- 
nating currents from transformers. Much 
that will be touched upon is already well 
known; but there may be some matters 
which are not so well known, the bearing 
of which may be rendered more clear. 
The instability due to so-called “hunting” 
will be left out of present considcration, 
which will be confined chiefly to cases in 
which the load conditions themselves tend 
to instability. 

The art of electric distribution began 
about thirty years ago with the direct- 
current series arc circuit. The load was 
inherently unstable, owing to the pecu- 
liarity of the arc resistance falling with 
increase of current. This form of dis- 
tribution seems destined to survive for 
a long period, especially for street service 
with the later luminous flame arcs of high 
economy. It will also hold its place in 
similar service with series incandescent 
lamps with metallic or other high-econ- 
omy filaments, the nature of the resistance 
of which results in stability of current. 
Such a circuit as this latter is therefore 
outside of present consideration. Where 
in fact the load in a circuit is of the na- 
ture of “dead” resistance, stability is as- 
sured, provided no other disturbing causes 
exist, such as speed fluctuations in driv- 
ing the generators. This is, of course, the 
case in the incandescent-lamp circuit, 
whether in series, in parallel, or in a 
combination of the two. In early con- 
tinuous-current plants of small capacity, 
it was, however, generally easy to note the 
1. Abstract of a paper read before the Ameri- 


can Institute of Electrical Engineers, New York 
City, January 8. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


disturbances introduced by speed irregu- 
larities, or even to count the revolutions 
of the drivng engine, or to watch the in- 
termittent action of the engine governor. 

The coupling of machines in parallel, 
and the later introduction of turbine 
driving, have resulted in the almost com- 
plete elimination of such fluctuations, and 
they may, therefore, be left out of con- 
sideration as having nothing to do with 
inherent lack of stability or with such 
instability as inheres to the arrangement 
cf the circuit itself. In passing, how- 
ever, it may be remarked, that sometimes 
in self-excited direct-current dynamos of 
constant-potential type, shunt or com- 
pound, the degree of sensitiveness to speed 
variations may be abnormal. This sensi- 
tiveness has occasionally been noted . by 
designers in high-speed, high-efficiency 
machines of moderate capacity. In.such 
cases each slight increment of speed raises 
the potential and immediately reacts to 
increase the field strength, in turn causing 
a further increase, and so on. With & 
slight fall of speed there is, of course, the 
opposite effect. The difficulty is exag- 
gerated if the engine governor is a little 
late in making its compensations, and they 
are at their worst when the iron of the 
machine is worked at the steep part of 
the curve of magnetization much below 
incipient saturation. The remedy for 
this form of instability is an alteration 
of proportions in the design and the re- 
moval of mechanical accessory causes. By 
working higher up on the saturation curve 
the tendency to magnification of the ef- 
fects above alluded to is much reduced. 
The greater stability secured is, of course, 
purchased at the cost of more copper or 
a less efficient field circuit, and in a com- 
pounded machine the curve of potential 
regulation may not be so flat. 

It is fortunate that the great fall of 
resistance in carbon filaments occurs only 
at ranges of temperature much below nor- 
mal incandescence, or such lamps might 
become a load tending to instability, as 
in the case of the Nernst glower, which 
requires the addition of devices for secur- 
ing stability of current. 
filament and metallized filament, having 
positive temperature coefficients, tend, if 
anything, to minimize all fluctuations, but 
the effect is naturally very small. 

An arc started between electrodes held 
at a fixed distance apart and maintained 
at a constant-potential difference would 
exemplify the most unstable condition 
possible, but the requirement is mani- 
festly impracticable. It would result in 
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infinite current passing. The current 
would grow in value until the condi- 
tion of constant-potential difference as- 
sumed ceased to exist. The condition 
reached would virtually be that of short- 
circuit. While the conditions assumed 
above are unrealizable, they are sufficiently 
approximated in practice, and they em- 
phasize the fact of the need of some cur- 
rent-limiting or steadying device in circuit 
Several arcs in series evi- 
dently do not change the nature of the 
problem. An enclosed arc gives substan- 
tially the same result. 

It has been said with some truth that 
io design and construct a constant-poten- 
tial dynamo that would work fairly well, 
was, even in the early years of the art, 
an easy undertaking as compared with the 
production of a dynamo to work a series 
of arc lights, involving a peculiar and 
little-known proportioning to secure sta- 
bility of current in working a load so 
inherently unstable. The problem was not 
only this, but the stable current value had 
to be such as was proper to the machine, 
one which did not involve a destructive 
rise of temperature in the windings; and, 
on the other hand, one which was not so 
small in value as to involve such low 
temperatures in the windings as to indi- 
cate that the matérial was not being used 
at or near the maximum effectiveness. 

It may be instructive to trace briefly 
the history of the development which pre- 
ceded that of the constant-potential dy- 
namo. Early in 1879 there existed arc 
machines working at about ten amperes 
with a dozen or more arc lamps in series, 
the are pressure being about forty-five to 
fifty volts per lamp. The carbon-fila- 
ment incandescent lamp was not brought 
out until about the beginning of 1880. . 
It is well known that the original dy- 
namos in service for arc lighting, except- 
ing a small number of lighthouse plants, 
operated with the permanent-magnet field 
(Holmes and Alliance machines), were 
constructed to work only a single are with 
commutated direct current. Such were 
the Gramme machines of 1876, the Wal- 
Jace of the same date, and the Siemens 
and Brush machines of a year or so later. 
The are voltage was the same or neatly 
the same in these, but the current, ac- 
cording to the size of the machine, varied 
widely, being in some as low as ten am- 
peres and in others as high as thirty or 
forty, or more amperes. While the cur 
rent values varied somewhat as the single 
erc burned with varying separation of its 
carbons, the current at any time was stable, 
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without surging or fluctuations, such as 
might have been expected from the nature 
of the arc resistance, which was substan- 
tially the only resistance in circuit. But 
there were elements of compensatory char- 
acter present in the circuit. As the cur- 
rent in an arc increases, the section of its 
hot gaseous conducting flame likewise in- 
creases; the resistance falls as more mate- 
rial is volatilized, and more ions are fur- 
nished to conduct the current, unless at 
the same time the length of the arc itself 
be increased to compensate therefor. 
Most of the early arc Jamps used with 
these machines possessed the feature of 
automatically lengthening and shortening 
the arc following the current changes in 
the arc-separating lamp magnets, this 
tending to regulate and keep constant the 
current strengths. The lamps were in 
fact called “regulators.” But while this 
“floating arc length,” as it may be called, 
assisted in securing stability, it would not 
have been of itself sufficient in the ab- 
sence of other causes. It would have been 
too late in its action and of insufficient 
range. 

When we examine the conditions of the 
circuit in these early machines, we find 
a large relative resistance in the circuit 
with the arc. As an example, a small 
Gramme machine of 1877 had a total cir- 
cuit resistance, including its arc, of 3.66 
ohms, only 1.87 ohms being in the arc; 
the internal and external resistances were 
nearly equal. This relation of resistances 
would of itself be ample for securing sta- 
bility of current, except that the dynamos 


“being series-ficld excited, were of a nature 


to enhance current variations in the cir- 
cuit by such variations reacting at full 
value through the series field. The ma- 
chines would on this account be more 
likely to have unstable current. We now 
know that in such cases the high arma- 
ture reaction allowed, and the amount and 
kind of iron and its nearness to satura- 
tion, were potent factors in the stability 
which existed. At the time these ma- 
chines were designed very little was known 
of these matters, and the success obtained 
must. have been largely the result of “cut 
and try,” the experimental method. It 
was certainly easy to make the mistake 
of using too heavy iron sections, less arma- 
ture reaction, less saturated field, with the 
result of using much less copper, and ob- 
taining even a more efficient machine for 
an equal energy output, and a better de- 
sign if it had to work over dead resist- 
ance, but one which with an arc for its 
external work or load would not attain 


stability in current until the value was 
so large as to overheat and destroy the 
structure in a short time. The problem 
was the more difficult when later it was to 
be designed for a series of ten or more 
arcs, for in that case the steadying effect 
of internal resistance, so potent in the 
case of the single-are machines, could no 
longer be counted upon, such resistance 
falling more and more in relation to the 
external resistance with the size and in- 
creased capacity. In machines of thirty 
to forty are lights capacity in series, the 
external resistance might bear to the in- 
ternal a relation of approximately ten to 
one. There still remained the regulating 
effect of the lamp magnets giving a “float- 
ing are length,” and this action of the 
so-called regulators or lamps was the more 
important, as in the larger machines the 
time-constant of the circuit increased, 
giving more time in which the lamps 
could act to extend and shorten the arc 
lengths. When surging or instability 
took place it was marked by a lower rate 
of variation in the large machines than 
had been the case in the smaller ones, 
and consequently the period in which the 
lamps could act was more favorable. In 
series dynamos of large size the field- 
magnet reactance is naturally large, and 
mechanical adjustments of are length 
were possible on account of the re- 
sultant sluggishness of the current varia- 
tions indicating instability. There was, 
however, a more important property, the 
full significance of which was only real- 
ized at a later date. 

Dr. John Hopkinson, in 1879, called 
attention to the method of plotting curves, 
afterward called “characteristic curves,” 
by Marcel Deprez. It was shown that by 
a study of the characteristic of a series 
dynamo the condition of stability or in- 
stability of current when working an arc 
in its circuit could be predicted. It is 
not necessary to repeat the work done by 
various investigators in the study of these 
curves. Suffice it to say that the con- 
clusions as to instability are evidently 
modified somewhat under the conditions 
above pointed out, where the circuit has 
high reactance and there is time for the 
lamp mechanism to act in changing the 
resistance in circuit—increasing it when, 
cwing to an increase of current, it tends 
to fall in the arc, and decreasing it when 
ihe current tends to die out, owing to the 
higher arc resistance which follows a di- 
minished are current. 

At one time series direct-current cir- 
cuits made up of what were known as 
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“short arcs” as distinguished from “long 
arcs”? were employed in lighting to a con- 
siderable extent. In these short arcs the 
carbon electrodes were run so close to- 
gether that there was but little appearance 
of any arc-stream between them. ‘The 
arcs were hissing arcs, giving out con- 
tinually a frying sound, and frequently 
dropping out mushrooms of graphitic car- 
bon, which accumulated on the negative 
or lower carbon. The light itself was yel- 
lowish and came largely from the highly 
heated ends of the carbons next the slight 
separation or imperfect arc. In practice 
the current was about double that of the 
normal long arc; the voltage at the arc 
was about one-half. 

So far as stability is concerned, how- 
ever, since the lights were in considerable 
measure like dead resistances, it was far 
more readily obtained ; it did not depend 
to such a large degree on the characteris- 
tic of the dynamo. So far as the writer 
is aware, these short arcs or semi-incan- 
descent arcs were the only ones gver suc- 
cessfully run in series on shunt-excited 
are dynamos; machines in which the pro- 
portioning was much more easy and more 
akin to that of constant-potential types. 
Despite the fact that a greater efficiency 
in the dynamo itself could be reached, the 
cvstem gradually went out of use. 

[To be concluded.) 
ese 
Great Western Power Company Plans 

Million Dollar Steam-Turbine Plant 

at Oakland, Cal. 

The Great Western Power Company 
has completed its plans for the erection 
in Oakland of an electrical generating 
plant to cost about $1,000,000. The pro- 
posed plant is to be used as an auxiliary 
to the company’s hydroelectric station at 
Big Bend, Cal. The new station is to be 
built at Session’s Basin, on tidewater. 
The plant will be modeled somewhat after 
the Fisk Street station of the Common- 
wealth Edison Company, Chicago, em- 
ploying 15,000 kilowatts capacity in steam 
turbines. It is planned by the company 
ultimately to double this capacity. This 
will be the first steam-turbine plant of 
the magnitude in California. It wiil be 
equipped for burning oil, and it is ex- 
pected that it will be ready for operation 
within seven months after the work of 
construction is commenced. As a pre- 
liminary step to the construction of the 
second unit of its string of power plants 
along the Feather River, the Great West- 
ern Power Company has closed some op- 
tions and taken others at Big Meadows, 
Plumas County. A. 
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The Chicago Electrical Show. 


Fourth Annual Exhibition of the Electrical Trades Exposition Company at the Coliseum, Chicago, January 16-30. 


Preparations have been completed for 
the fourth annual electrical show, under 
the auspices of the Electrical Trades Ex- 
position Ccmpany, which will be held at 
the Coliseum, Chicago, from January 16 
to January 30. Every available square 
foot of space has been taken, and the list 
of exhibitors is the most representative 
of all the shows this company has 
so successfully exploited. One feature 
wherein this year’s show will differ from 
former ones is in the fact that many of 
the displays will be working exhibits, 
many of them industrial in character. 
The Commonwealth Edison Company has 
made elaborate plans along these lines and 
will have a particularly live display. In 
looking over the list of exhibitors, how- 
ever, it would seem that not a line has 
been overlooked that would tend to make 
the exposition, as a whole, comprehensive 
and generally representative of the elec- 
trical industry and science. 

One particularly important exhibit, in 
which the management takes no little 
pride in the announcement, is that of the 
United States Government, which will oc- 
cupy the entire Coliseum Annex with a 
display of electrical machinery and appa- 
ratus, such as is used in the equipment 
of one of the $7,000,000 modern battle- 
ships. Six hundred thousand dollars of 
this is spent with electrical manufacturers. 
Assistant Manager John J. Schayer, of 
the Electrical Trades Exposition Com- 

pany, of which Samuel Insull is president, 
and Homer E. Niesz, manager, had a 
conference with Lieutenant-Commander 
E. T. Witherspoon, in charge of the Chi- 
cago and Milwaukee naval recruiting sta- 
tions, and Captain Warren F. Purdy, 
commander of the Illinois Naval Reserves, 
each of whom indorsed the proposition. 
Captain Purdy and Mr. Schayer went to 
Washington two weeks ago and enlisted 
the services of Congressman Foss, chair- 
man of the Naval Affairs Committee. 
When the matter reached Secretary of the 
Navy Newberry it was found that'he was 
heartily in sympathy with the proposition 
and immediately wrote an official order 
for the Bureau of Navigation to assemble 
the display for the Chicago show. 

While this exhibit will be of great in- 
terest to the electrical trade as a whole, 
Secretary Newberry believes that it will 
be of benefit to the naval department in 


“resentatives present will be 


the general way of educating the public 
as to the development of modern warship 
construction and will greatly aid in the 
recruiting service by illustrating the tech- 
nical training to be obtained in the naval 
service. 

The scheme of decoration for this year’s 
show is going to be fully as elaborate and 
costly as that of last year. The same 
booths will be employed, but the roof in- 
terior will be completely changed, and 
particularly unique in its plan and design. 
The illuminating features will include 10,- 
000 tungsten lamps in arches over the 
aisles from booth to booth. 

The following special souvenir and con- 
vention days have been arranged: 

Saturday, January 16—Opening Day. 

Monday, January 18—Souvenirs. 

Tuesday, January 19—Army and Navy 
Day. 

Wednesday, January 20—Chicago Elec- 
tric Club Day (souvenirs). 

Friday, January 22— Northwestern 
Electrical Association Day. 

Saturday, January 23—Students’ Day. 

Monday, January 25—Souvenirs. 

Tuesday, January 26—Telephone Day 


(souvenirs). l 
Wednesday, January 27—Sons of Jove 
Day. 
Thursday, January 28 — Thomson- 


Houston Day. l 
Friday, January 29—Theatrical Day. 


The manufacturers will be represented 
as follows: 


The Allis-Chalmers Company, Mil- 
waukee, Wis., will exhibit an induction 
motor-generator set of fifty-kilowatt ca- 
pacity, a line of standard induction mo- 
tors for alternating current and the new 
type K motors for direct current, various 
sizes of power and lighting transformers, 
a motor-driven centrifugal pump, blading 
and other parts illustrating the construc- 
tion of its steam turbines and generators, 
a motor-driven air compressor and repre- 
sentations of various kinds illustrating 
the fact that the company builds com- 
plete power and electrical machinery 
for every service, including, in addition 
to steam turbines, gas engines, Corliss en- 
gines and hydraulic turbines. The ex- 
hibit is to be in charge of C. A. Tupper, 
advertising manager, and among the rep- 
President 
W. H. Whiteside; W. S. Heger and M. C. 
Miller, assistants to the president; L. F. 
Bower, first vice-president; Henry Wood- 
land, second vice-president and treasurer; 
J. R. Jeffrey, assistant manager, steam 
and electrical department; E. T. Adams, 
manager gas engine department; W. J. 


Sando, manager, and L. E. Strothman, 
assistant manager of the pumping engine 
and hydraulic turbine department ; George 
C. Forgeot, manager of works; Max Rot- 
ter, in charge of steam turbine engineer- 
ing; W. W. Powell, in charge of electrical 
engineering; James W. Gardner, man- 
ager, Chicago district office; L. M. Har- 
vey, manager, Milwaukee sales office, and 
the following salesmen and engineers: 
E. M. Gerry, C. A. Bickel, A. N. Brow, 
R. B. Williamson, L. E. Bogen, B. Frank- 
enfield, W. C. Robinson, R. Dill, W. S. 
Bishop, Russell Bower, J. R. Ferguson, 
W. H. Yates, J. M. Kingsbury, G. S. Bur- 
dick, W. G. Hammond, R. F. Smith, 
A. H. Wyman, J. S. Jackson, F. L. Neely, 
William R. Crawford, I. L. Dimm, E. A. 
Wright, M. L. Embrey, R. T. Herdegen, 
C. D. Lutton, S. R. Kerr, C. S. Buell, 
Ervin Dryer, J. M. Denniston, D. K. 
Chadbourne, H. I. Keen, A. W. Catlin, 
Charles M. Howe, R. H. Gaither, C. M. 
McDonald, C. M. Nicholson, L. St. J. 
Smith, H. A. Balding, W. J. Bishop, 
C. E. Searle, D. P. Davies, R. D. Tom- 
linson, L. C. Marburg, Willis Collins, 
C. A. Shearer, P. A. Himes, Alfred Ernst, 
E. W. Tucker, C. B. Flory, W. F. Uhl and 
Charles C. Tappan. The company’s booth 
will be tastefully decorated, the effect to 
be enhanced by palms, ferns, cut flowers, 
etc., and there will be ample seating Ca- 
pacity for those who may wish to rest. 
The American Electric Fuse Company, 
Muskegon, Mich., will exhibit a full line 
of lightning arresters, both aerial and 
switchboard types, in operation, includ- 
ing the No. 600 arrester, which embodies 
a couple of coils which act as retardation 
coils as well as making the arrester self- 
cleaning; also a full line of fuse blocks, 
wire joints, test connectors, paper sleeves 
and pot-heads, including the paper cable 
pot-heads; a full line of pole terminals 
both in the pot-head type and those Te 
quiring no pot-head; a complete showing 
of distributing frames for small er 
changes and a full line of telephone pr 
tective apparatus; the Allen-Bradley mo- 
tor starters and controllers, in which the 
medium of resistance consists in the varie 
tion in pressure on a pile of carbon discs; 
American black enameled wire, the Amer: 
ican Igniter, which is a self-contained 
timer, coil and distributor protected by 8 
dust, heat and moisture-proof case, 8n 
designed to be mounted directly on the 
timer shaft of a gasolene motor for either 
automobile, marine or stationary service 
These igniters will be exhibited in opers 
tion on vertical, revolving spindles driven 
by electric motors. The company will be 
represented by its president, F. G. Jone 
assisted by G. W. Rodormer, R. ©. Da 
Costa and G. Padley. 
The Autolectric Sign Company, Chi- 
cago, will exhibit principally translucent 
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art glass signs perfectly illuminated with 
one light; also a display of art glass 
shades used in show windows for adver- 
tising purposes. In addition to this there 
will be a color-changing sign. John Nel- 
son will be in personal charge of the ex- 
hibit, assisted by Miss Ruth Knuckey. 
F. B. Badt & Company, Monadnock 
Block, Chicago, the well-known electrical 
and mechanical engineers, will be well 
represented at the electrical show in their 
different lines, exhibiting the familiar 
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claimed to have all the advantages of the 
best types of flaming arc lamps known, 
besides many features entirely novel and 
representing improvements in the art. For 
the convenience of the company’s custom- 
ers and friends there will be carried a 
comprehensive stock of imported Excello 
flaming arc carbons for all makes of flam- 
ing arc lamps. 

The Benjamin Electric Manufacturing 
Company, Chicago, will show all of its 
principal devices: A number of display 
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pany’s well-known fixture studios on Fifth 
Avenue. A complete line of P-M fixtures 
manufactured by the Price-McKinlock 
Company, Boston, will be exhibited, and 
will consist of lighting fixtures showing 
unusual detail in design, workmanship 
and material. A large number of special 
creations and developments of latest dis- 
coveries in etched metal and galvano work 
applied to artistic lighting effects will 
also be a feature of the exhibit. An en- 
tirely new feature will be the presentation 
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DIAGRAM OF LAYOUT OF EXHIBITORS’ BOOTHS, FOURTH ANNUAL ELECTRICAL SHOW, COLISEUM, CHICAGO, JANUARY 16-30. 


Palm Engineering Co.—A, 3. 


Appleton Electric Company—aA, 6. 

Autolectric Sign Company—B, 6. 

American Steel and Wire Com- 
pany—D, 17-18. 

American Electric Fuse Co.—F, 6. 

Allls-Chalmers Co.—F, 17-18-19. 

American Automatic Advertising 
Company—H, 7. 

Attractograph Co.—F, 22 (W. %). 

American Ironing Machine Com- 
pany—D, 6 (W. %). 


Benjamin Electric Mfg. Co.—A, 9. 
F. B. Badt & Co.—A, 5: 
Malcolm H. Baird—H, 2. 
Baker Electric Vehicle Co.—D, 15. 


Crane Company—D, 1. 
ommonwealth Edison Company— 
(o) 8e ir fg. Co.— 
D, 2 (W. a Pet eee 
Central Electric Co.—B, 2-3-4. 
chicago Pe Tool Company 


Crescent Company—A, 4. 

Cyclone Vacuum Cleaning Com- 
pany—aA, 2. 

Cyphers Mfg. Company—D, 22-23. 

Collings Wireless Telephone Com- 
pany—F*, 14. 

Chicago Telephone Co.—D, 19-20. 

Colonial Art Glass Co.—G. 3-4. 

Connersville Blower Co., The—F, 3. 

Caloric Co., The—E, 18 (E. 14). 


Del Sales Company—A, 5. 
Duntley Mfg. Company—C, 23-24. 


Electrical World—F, 21 (W. %). 
Electrical Record—FE, 20 (E. %). 
Electrocraft Publishing Co.—H, 8. 
Electric City Pub. Co.—C, 2-3. 
cae ae le tae esting Laboratories— 


’ 7- . 
Electric Storage Battery Co.—F. 5. 
Electric Suction Sweeper Co.—C, 21. 
Electrical Age—H, 6. 
Englewood Electric Supply Com- 
pany—A, 4. 
Electric Cleaner Company—J, 1. 
Electrical Review Publishing Com- 
pany—E, 12. 
Electric Appliance Co.—E, 8-16. 
Excello Arc Lamp Co., The—F, 4. 


Ft. Wayne Electric Works—C, 13. 
Federal Electric Company—J, 3-4. 


General Electric Co.—F, 1-2-9-10. 
Thomas Graham—J, 7 (E. %). 


Hani Automatic Clock Co.—F, 20 


(W. ; 
Hurley Machine Co.—D, 5 (E. Ai: 
Hinde & Dauch Paper Co.—D, 21. 


Internationa! Correspondence 
Schools—J, 2. 
Illinois Electric Renovator Sales 


H. W. Johns-Manville Co.—E, 15. 


Kellogg Switchboard and Supply 
Company—F, 15. 
Mathias Klein & Sons—E, 20 (W. 


34). 
A. W. Kratz—D, 3 (E. %4). 
Lindstrom, Smith Co.—F, 23. 
MEY. Electricity Rectifier Co.— 


Manhattan Electrical Supply Com- 
pany—F, 13. 

McRoy Clay Works—F, 21 (E. %). 

Mechanical Appliance Co.—D, 7. 

Mears Ear Phone Co—R, 8. 

Mechanical and Electrical Mfg. Co. 
—D, 5 (W. %). 

Monarch Vibrator Co.—J, 7 (W. 4). 


National Battery Company—C, 22. 

Nationa! Electric Lamp Associa- 
tion—E, 21-22-23-24. 

National Acme Mfg. Company—F, 
22 (E. 44). 

Northern Electric Mfg. Co.—E, 7. 

North Shore Electric Co.—E, 10. 

Chris S. Neville & Co.—B, 5%. 

National Carbon Co.—D, 6 (E. %). 


Pyro One Light Electric Sign Co. 
of Tilinois—RB, 10. 
Perfection Vacuum Cleaner Com- 


Pacific Electric Heating Co.—G, 8. 

Pelouze Electric Heater Company— 
E, 18 (W. %). 

Phenix Glass Company, The—D, 
2 (E. 4). 


Robbins & Myers Co., The—C, 12. 
Red Cross Antiseptic Co.—J, 6. 
Roth Bros. Company—F, 7. 


Shelton Electric Company—C, 16. 
Stoltz Electrophone Company, The 
—F, 20 (E. te). 
Stromberg-Carlson Telephone Mfg. 
Company—E, 13-14. 
Swedish-American Telephone Com- 
pany—D, 13-14. 
Swedish Electric Vibrator Com- 
Simoes Elecro Heating C 
mplex ectric Heating Company 
—C, 10-18-20. 


Telephony Publishing Co.—C, 2. 

Taussig & Babcock—B, 5. 

Thordarson Electric Mfg. Com- 
pany—F, 11. 


United States Navy— Anner. 
United Pump and Power Co.—D, 9. 


Wagner Electric Mfg. Co.—D, 10. 

Western Insulation Company—J, 5. 

Westinghouse Electric and Manu- 
facturing Company—c, 5-6. 


Commercial Appliance C 
The—A, 8 > TEST 


Cutler-Hammer Co., The—A, 10. 


types of Weston instruments in addition 
to new designs, viz., the direct-current 
“Eclipse” instruments, the new type of al- 
ternating-current instruments, both of the 
switchboard and portable types; also Ward 
Leonard rheostats, particularly the new 
type of Ward Leonard meter-testing rheo- 
stats, and Ward Leonard starters and con- 
trollers. The “Polar” flaming arc lamps, 
Which so far have not been exhibited in 
the West, will be shown. These lamps are 


Company—F, 4. 
Indicator Electric Co. 
porated)—D, 5 (W. 34) 


pany—E, 2. 
(not incor- 


boards showing wireless clusters; various 
forms of tungsten arcs; adjustable socket 
clusters; general lighting specialties. 
Among those who are to be present are the 
following: G. C. Knott and H. E. Wat- 
son, salesmen; W. D. Steele, general man- 
ager; A. N. Fox, manager publicity de- 
partment. 

The Central Electric Company, Chi- 
cago, will devote its exhibit principally to 
illumination, patterned after the com- 


Popular Electricity Pub. Co.—D, 4. 
Peerless Light Co.—G, 7 


Western Electric Company—D, 11. 
Weinshelmer Company, The—-RB, 9. 


of the newly developed “Opalux” shade 
for use with tungsten lamps. This new 
development in lighting is considered one 
of the most important of the year and 
will be of much interest to those called 
upon to use or install tungsten lam 

The results of extensive and exhaustive 
tests have been incorporated in a com- 
plete set of curves which will be distrib- 
uted in bulletin form during the show. A 
decidedly new device to be shown and 
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operated during the show will be the 
“Tungstometer,” which is a pocket porta- 
ble instrument intended to be inserted in 


lamp sockets and indicate directly the. 


wattage or ampere consumption of the 
lamps as may be desired. The improved 
Central “Tungstolite’ will also be ex- 
hibited and its illuminating value com- 
pared with other forms of illumination. 
A complete exhibit will be made of vari- 
ous types of Siemens’ flaming arc car- 
bons. In one section will be shown a 
complete line of remote-control switches, 
meter connection blocks, ground clamps 
and other devices which have been devel- 
oped by the Price-McKinlock Company, a 
subsidiary manufacturing company con- 
trolled by the Pettingell-Andrews Com- 
pany, Boston, and the Central Electric 
Company, Chicago. Of the well-known 
specialties of the Central Electric Com- 
pany iwill be exhibited Okonite wires, 
tapes, ete.: Columbia, tungsten, tantalum 
and carbon lamps; D. & W. fuses; “Delta- 
beston” wire and Pittsburgh transformers. 
The following representatives will be pres- 
ent at the show: George A. McKinlock, 
president; Charles E. Brown, secretary ; 
H. W. Young, sales manager; H. M. 
Livor, manager fixture studios; J. E. 
Livor, manager Price-McKinlock Com- 
pany; A. S. Pearl, manager specialty de- 
partment; H. Caird, manager street-rail- 
way department; J. E. Ham, manager 
wire department; J. M. Lorenze, Louis 
Raggio, D. C. Penniman, W. D. Duns- 
more, W. H. Pearl, B. M. Ayres, G. E. 
Sturgeon, B. J. Kacin, Frank Kenncdy, 
W. C. Halsey, R. L. Kimble, C. C. Daw- 
son, F. B. Switzer, A. L. Hancock, Louis 
Privat and R. L. Sparks. 

The Chicago Fuse Wire and Manufac- 
turing Company, Chicago, will have on 
exhibition a complete display of its entire 
line of enclosed fuses, including National 
Electrical Code and Old Code types in all 
capacities from one to 1,000 amperes, and 
the various standard voltages met with in 
commercial transmission, also the com- 
pany’s well-known fuse wire, fuse links 
and fuse strip, the display of fuse cut- 
outs including the entire line of National 
Electrical Code cartridge fuse bases, 
which are particularly neat in design and 
liberal in their allowance of metal for the 
different parts to insure against any rise 
in temperature because of small contact; 
outlet boxes and covers and switch boxes, 
including not only sectional gang-switch 
boxes, but also a complete line of outlet 
boxes and various covers, designed to 
meet special requirements of contractors. 
Besides the black enameled boxes there 
will also be on exhibition outlet boxes and 
covers that are sherardized, this being 
the new process of galvanizing, which 
this company has been licensed to em- 
ploy. The representatives at the booth 
will be A. S. Merrill, general salesman ; 
Milton Mill, of St. Louis, Mo., who rep- 
resents the southwestern territory; as- 
sisted by W. W. Merrill, manager; C. T. 


McDonald, electrical engineer; George C. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Reid, advertising manager; C. E. Har- 
land and W. D. Dana, special salesmen. 
The Chicago Pneumatic Tool Company, 
Chicago, will show its complete line of 
portable electric tools, comprising drills 
of from five-sixteenths-inch to three-inch 
capacity, portable, stationary and tool 
post grinders, electric hoists, portable 
street-railway drills and grinders. These 
tools will be shown in operation on direct 
current and alternating current. One of 
the tools of especial interest will be the 
Universal electric drill, which runs on 
either direct or alternating current with- 
out any change whatever in the winding 
of the tool. The company will also show 
some of its representative pneumatic tools, 
such as hammers of various types, drills, 
etc. It will be represented by C. B. 
Coates, Edward Aplin, W. C. Walker, 
John C. Campbell and G. W. Parker. 

“The Chicago Telephone Company will 
make a display of telephone-exchange ap- 
paratus as it appears in actual operation. 
The largest-sized multiple board now 
built will be installed in two sections, em- 
ploying six operators, with supervisors, 
chief operator, etc., just as in the com- 
pany’s exchange offices. The lighting of 
the miniature call lamps, the answering 
of calls by operators, and completing of 
connections in the multiple sections will 
give practical demonstration of telephone- 
exchange work just as it is carried on. 
In addition, there will be demonstration 
of long-distance service throughout the 
country from booths located in the tele- 
phone sections, and complimentary serv- 
ice will be had with many points outside 
of the city. 

The Commercial Appliance Company, 
Chicago, will exhibit the “Germless” glass 
telephone mouthpiece, and will be repre- 
sented by M. M. Wood, Harry S. Con- 
over and G. W. Conover. 

The Commonwealth Edison Company, 
Chicago, will install an industrial power 
exhibit, showing the actual operation of 
quite a number of unique types of ma- 
chinery. 

The Connersville Blower Company, 
Connersville, Ind., will show the devices 
which it has developed for use in vacuum 
cleaning, together with small vacuum 
pumps and blowers. The intention is to 
demonstrate the efficiency, capacity and 
utility of these devices in a practical way. 
This exhibit will be in charge of Worth 
W. Preston, the sales manager of this 
branch of the company’s business, who 
will be assisted by engineers and demon- 
strators. 

The Crescent Company, Valparaiso, 
Ind., will exhibit a line of Crescent spe- 
cialties, including the “Loxon” lamp 
guard, “baby” torches, portable lamp 
guards of various styles, and Harter clus- 
ters. The representatives in attendance 
will be J. H. McGill, manager; A. O. 
Einstein, sales manager, and F. W. Nind. 

The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., will devote 


its exhibit entirely to its line of push-. 


button switches and sockets. None of 
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the company’s numerous lines of motor- 
starters and speed regulators will be 
shown in its own booth, but these devices 
will be in evidence in other exhibits, be- 
ing shown in connection with the exhibits 
of motor manufacturers and motor-op- 
erated machinery. At the entrance to the 
Cutler-Hammer booth will be a large 
working model of the company’s push- 
button switch enclosed in plate glass, so 
that the operation of the simple, three- 
piece mechanism may be plainly seen. 
On pushing the mammoth push-button a 
row of incandescent lamps will flash their 
rays onto a sign at the back of the booth. 
Numerous lamps and electroliers installed 
in the booth will serve to illustrate the 
practical applications of Cutler-Hammer 
push - button specialties. -Push - button 
porcelain lamp sockets will be shown in 
connection with tungsten lamps, the oper- 
ation of the push-button lighting the lamp 
without tilting it or jarring the delicate 
filament. A two-circuit pendent switch 
will be shown in connection with an 
eighteen-lamp electrolier, one button con- 
trolling six lamps and the other twelve. 
thus making it possible to obtain by 
means of a single switch three degrees of 
illumination—six, twelve or eighteen 
lamps, the full candlepower of the elec- 
trolier being obtained by pressing both 
buttons. This same two-circuit switch is 
also shown in connection with an electric 


- 


fan and lamp, each being separately con- . 


trolled by different buttons of the same 
pendent switch. Several new devices will 
also be shown, among these being a flush 
switch which will be shortly placed on the 
market. This switch has the same simple 
mechanism as the other devices, the elimi- 
nation of a multiplicity of parts, enabling 
the manufacturer to meet the modern de- 
mand for a really shallow flush switch. 
Electric candelabra equipped with tiny 
push-button switches will be exhibited, and 
a number of photographs and colored 
drawings illustrating various applications 
of Cutler-Hammer push-button special- 
ties will add to the attractiveness of this 
booth. The representatives in attendance 
will be R. M. Van Vleet, R. I. Phillips. 
Horace L. Dawson, Charles J. Klein and 
H. P. James. 7 

The Duntley Manufacturing Company. 
Chicago, Ill, will have on exhibition 8 
very complete line of new standard 
vacuum cleaners and sweepers. The line 
of goods it will exhibit will be confined 
to portable vacuum cleaners, electrically 
driven. There will be four different s178, 
Nos. 1, 2, 4 and 5, weighing, respectively, 
forty-eight pounds, thirty-five pounds, 
twelve pounds and ten pounds. The Nos. 
1 and 2 are equipped with chrome leat 
diaphragm pump, novel and convenlen 
dust-separating arrangement, and with 4 
Universal motor of one-sixth horsepower: 
This motor will operate on either ei 
nating or direct current, and 1n re 
ing on any frequency between twenty- j 
and eighty cycles. The entire machine 
contained in a double-walled metal f 
case, cylindrical in form, with convenient 
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handle at the top. On account of its 
shape, size and weight, the cleaner is as 
easily lifted and carried around from one 
room or floor to another as an ordinary 
bucket. The vacuum developed is from 
five to eight inches, with an air displace- 
ment of twenty-five to thirty cubic feet 
per minute. Each machine is equipped 
with a twelve-and-one-half-foot length of 
hose, ready to be attached to the machine 
and cleaning tools, and a twenty-foot 
length of electric cable and attaching 
plug. The hose can be instantly con- 
verted by the use of an extra attachment, 
to utilize the exhaust of the machine for 
blowing the dust out of radiators, and 
places that cannot be reached by the ordi- 
nary vacuum tools. The tool equipment 
consists of one two-piece renovator han- 
dle, nickel-plated and handsomely fin- 
ished; one nozzle for drapery and furni- 
ture; one brush for walls, pictures, wood- 
work, etc.; one ten-inch maple-face noz- 
zle for carpets, rugs, etc.; one ten-inch 
felt-face nozzle for bare floors. The ma- 
chine can be safely operated from any 
lamp socket, and the current consumption 
comes within safe practice, and the re- 
quirements of the insurance companies. 
By the use of a one-sixteenth-horsepower 
motor, located in the No. 4 and No. 5 
types, together with a pump and dust sep- 
arator, this little device is easily moved 
over the flor surface, and is extremely 
efficient and convenient. It is intended to 
be used for floor sweeping only. The com- 
pany’s booth will be located in the centre 
of the exhibit space, and will be in charge 
of B. E. Harris and H. L. Lanphear, sales 
managers, assisted by a competent corps 
of demonstrators. 

The Electric Appliance Company, Chi- 
cago, will have the following specialties 
on exhibition: Sangamo direct-current in- 
tegrating wattmeters, alternating-current 
integrating wattmeters and ampere-hour 
meters, Packard tungsten lamps and 
transformers, “Paranite” rubber-covered 
Wires and cables, “Eureka” massage vi- 
brators, American Electrical heating ap- 
paratus, Faraday signal bells, “C. & S.” 
intercommunicating telephones. There 
will be shown the Sangamo ampere-hour 
meter for use with storage batteries. This 
meter is particularly adapted for electric 
Vehicles, train lighting and central station 
storage batteries, as it is said to be the 
only instrument at present on the mar- 
ket that indicates just how far the bat- 
tery has been discharged. It also indi- 
cates in a backward direction while the 
battery is being charged, so that the op- 
erator knows how far to go in charging 
the batteries. The representatives who 
will be in attendance during the show 
are as follows: P. R. Boole, general sales 
manager, F. J. Alderson, F. D. Schwartz, 
R. S. Mitten, H. N. Remington, J. K. 
Alline, J. B. McMullin and E. R. Field. 

The Electric Storage Battery Company, 
Philadelphia, Pa., will exhibit samples of 
lts varied line of storage batteries for all 
purposes, including Chloride Accumulator, 
Types G, F, E and D in lead-lined and 


glass tanks for electric lighting, railway 
and telephone work. A conspicuous fea- 
ture will be a large photograph of the 
10,000-ampere Chloride Accumulator bat- 
tery the company has recently installed at 
Plymouth Court, Chicago, for the Chicago 
City Railway Company in connection with 
its rehabilitation scheme. This battery re- 
lieves the railway system’s morning and 
evening peaks. For railway car lighting 
the company will show its Manchester 
box and Tudor rolled combinations in 
jars and lead-lined tanks. For railway 
signal and telegraph work smaller types 
of the Chloride and Exide-plates will be 
shown. The Exide plates used by the 
vehicle manufacturers for electric vehicle 
and sparking work will be shown in va- 
rious sizes and methods of assembling. 
This type is now largely used for the 
lighting of vehicles of all types. The 
company will be represented by Godfrey 
H. Atkin, manager Chicago office; J. M. 
S. Waring, district engineer; H. B. Mar- 
shall, F. T. Rinder, J. N. Rosholt, George 
Neth and H. M. Beck. 

The Excello Arc Lamp Company, New 
York city, will exhibit its standard type 
lamp, both alternating and direct current, 
as well as its new 1909 type with pris- 
matic inner globe and ventilating ash-pan. 
The company will give demonstrations 
and explain the operation of its lamps to 
visitors. The following staff will be in 
attendance: H. M. Hirschberg, president; 
G. W. Armstrong. manager; H. W. Fow- 
zer, T. W. Hall, H. F. Kunzer and W. J. 
Gille. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., will exhibit a fairly com- 
plete line of its main manufactures, in- 
cluding samples of its alternating-current 
generators, motors, arc lamps, integrating 
wattmeters, transformers, fan motors, etc. 
In addition it will have connected up and 
in operation a new device, the “Com- 
pensarc,” used for controlling moving- 
picture machines when operated on alter- 
nating current. This device has just re- 
cently been placed on the market, and has 
the following advantages over the re- 
sistance controller or rheostat ordinarily 
used in this work: It will, it is stated, 
effect a saving of sixty-six and two-thirds 
per cent in bills for electricity over and 
above the ordinary resistance controller; 
it runs very cool and precludes absolutely 
any chance of fire resulting from over- 
heating; the fact that it operates with a 
minimum rise in temperature adds to the 
comfort and convenience of the operator; 
it is extremely simple and safe to operate 
and has been approved by the Board of 
Fire Underwriters and the Chicago City 
Department of Electricity. In attendance 
at the show will be: W. S. Goll, W. S. 
Hine, A. L. Pond, L. A. Carr, F. S. 
Wiemeyer, A. J. Francis, W. H. Eicher, 
H. Plumley. 

The General Electric Company, Sche- 
nectady, N. Y., will occupy a space of 
about 800 square feet in the centre of the 


Coliseum, which will be devoted entirely 


to tungsten lamps and heating devices. 
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Comparative tests will be made between 
tungsten and carbon-filament lamps of 
various sizes, showing the relative cur- 
rent consumptions and light-giving quali- 
ties of the two types of lamps. As usual 
there will be a demonstration of electrical 
cooking and heating devices. 

The Hahl Automatie Clock Company, 
Chicago, will exhibit its pneumatic clock 
system, programme clock, self-winding 
electrie clock and time stamps. The 
master clock, a chronometer of astro- 
nomical accuracy, is equipped with self- 
compensating pendulum beating seconds 
and propelled by a spring automatically 
wound at the end of every minute; it is 
also equipped with self-contained power 
device and operates all secondary clocks 
by alternate impulse and release of air 
under a pressure of less than one ounce. 
No auxiliary apparatus of any kind is 
required and motive powers employed be- 
ing gravity and free atmosphere only, any 
and all cost of operation is eliminated 
under the system, which is valuable wher- 
ever the use of a number of clocks show- 
ing absolutely correct and uniform time 
is required, such as public buildings, fac- 
tories, hospitals, schools, residences and 
apartment buildings. The Hahl system 
has been installed in many of the most 
prominent buildings of the Middle West. 
The same master clock employed under 
the pneumatic system may be equipped 
with programme apparatus, ringing gongs 
by electrical contact at anv one-minute 
interval. Signals of any duration may 
be given. 

The Hinde & Dauch Paper Company, 
Sandusky, Ohio, will exhibit a full line 
of its corrugated fibre goods for packing 
fragile articles. The company has con- 
tracts with many lamp manufacturers, 
and is now adapting its line of special 
Improved corrugated fibre boxes to sup- 
ply suitable containers for all small elec- 
tric apparatus. It is about to introduce 
a patented box as container for tungsten 
lamps. E. J. O’Hagan, E. J. Eiserman 
and Mr. Becker will be in attendance. 

The Hurley Machine Company, Chi- 
cago, will exhibit the “Thor Electric” 
washer and wringer and a new device to 
be used in connection with the machine, 
viz., a universal joint which goes on the 
fivwheel of the washer and on the crank 
of any standard article found in the 
house, such as an icecream freezer, 
churn, meat chopper, ironing machine, 
cream separator, grinding stone, buffing 
wheel for cleaning silver, emery wheel for 
sharpening knives. Any of the above 
articles can thus be run from the same 
motor that is used with the washer and 
wringer. The following will represent the 
company: Neil C. Hurley, B. G. Tomp- 
kins, A. J. Fisher, A. E. Carmichael, 
M. Y. Steen, E. J. Riedy, N. H. Haherle, 
Arthur Kee, Richard Ruffo, Miss A. Mc- 
Iver and Miss J. Erickson. 

The Illinois Electric Renovator Sales 
Company, Chicago, will have on exhibi- 
tion “Invincible” electric renovators. ‘The 
exhibit will be imychargeof;H. E. Poffin- 
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berger, general manager of the company, 
assisted by the local representatives and 
the representatives from the Milwaukee 
agency, and from time to time the com- 
pany’s various other agencies located in 
different parts of this territory. It will 
also be assisted somewhat by representa- 
tives from the Pittsburg, Minneapolis and 
St. Louis, and possibly a number of the 
other sales companies located in different 
parts of the country. Practical demon- 
strations will be made of the various uses 
of the “Invincible” electric renovator, as 
found in use not alone in Chicago, but in 
every section of the country, in residences, 
hotels, office buildings, theatres, churches, 
hospitals, sanatoriums, department stores, 
schools and colleges, publie buildings, 
libraries and many other places where 
special conditions are successfully met. 

The International Correspondence 
Schools, Scranton, Pa., will display 
their textbooks on a number of different 
courses of instruction; volumes of their 
Technical Library, and a revolving globe 
showing the different countries in which 
they have students. This globe, with a 
miniature passenger train running around 
it, operated by a motor, will be used as 
an attraction. Those in attendance will 
be C. C. Marson, J. E. Mellon, W. G. 
Jones, J. B. Kevan, V. C. Curtis and J. E. 
Freelove. 

The exhibit of the H. W. Johns-Man- 
ville Company, New York city, will be 
shown up to excellent advantage by means 
of the “Linolite?” system of lighting, 
which proved so interesting at the show 
last year. “Linolite? consists of a tube 
enclosing a straight filament, and is rap- 
idly being adopted for practically all 


kinds of illumination. The lamps are ar-. 


ranged end to end and a properly de- 
signed polished reflector enables the light 
to be distributed uniformly over any de- 
sired area. Heretofore, its use has been 
more or less limited to the illumination 
of show windows, show cases, bulletin 
boards and signs, but a new line of hand- 
some portable desk and table lamps and 
picture reflectors has just been placed on 
the market. “Linolite” lamps are made 
with carbon filament, sixteen candlepower, 
and also may be had in larger units, such 
as thirty-two candlepower, with metal- 
lized filaments. The well-known line of 
“Noark” enclosed fuse material will en- 
joy its usual prominence in the exhibit, 
with the addition of a new and complete 
line of National Electrical Code Standard 
service switch fuse boxes, equipped with 
interchangeable conduit fittings, which 
render them suitable for any form of in- 
stallation. The switch box cover is pro- 
vided with a handle simultaneously ac- 
tuating the steel fuse carrier hooks within 
the box superseding the fibre lobster claw 
arrangement formerly employed. The 
boxes are made in capacities up to 400 
amperes, two-and-three pole, for 250-volt 
and 600-volt service. The new J-M 
catenary line material is attracting con- 
siderable interest. This includes a new 
and complete line of porcelain strain in- 
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sulators, steady braces, messenger insu- 
lators, bracket afms, anchorages, pull-off 
clamps, studs and hangers, section insu- 
lators, wood strain insulators, ete., for 
line potentials of 11,000 volts and under. 
Asbestos wood, a fireproof material, which 
it is stated possesses higher electrical-re- 
sisting properties than slate, marble or 
fibre, will also be shown. It can be fur- 
nished in any color, or grain, and takes 
a higher polish than finished wood. It 
can be sawed, drilled and machined, and 
makes an ideal material for switchboards, 
panel-boards, ete. The J-M immovable 
guy anchor is a recent addition to the 
company’s lines. This is a mechanical 
anchor, which is expanded to twice its 
original diameter after being inserted in 
the earth. The exhibit also includes a 
very complete line of moulded mica over- 
head line material and fittings for low 
and high-tension railway service, control- 
ler parts, trolley wheels, cables, hangers 
and electric car heaters, a line of “Vul- 


cabeston” and other moulded insulating 


compounds for every condition of electric 
service, and many other specialties. The 
following representatives will be in at- 
tendance: T. G. Younglove, manager 
Chicago office; H. M. Frantze, manager 
Electrical Department, Chicago office; 
J. C. Younglove, manager Railroad De- 
partment, Chicago office; H. W. Frantz, 
Chicago office; F. G. Simpson, assistant 
manager Chicago office; T. T. Lyman, 


manager Milwaukee office; G. A. Saylor, 


manager Electrical Department, Milwau- 
kee office; J. C. Cone, Milwaukee office; 
F. C. Frumveller, Electrical Department, 
Detroit office; Bailey Whipple, general 
lamp agent, New York office; J. W. Perry, 
general manager, New York office. 

Mathias Klein & Sons, Chicago, will 
exhibit a full line of Klein products for 
transmission line construction and main- 
tenance, as well as tools of general util- 
ity to electricians, light, power and trac- 
tion men. This comprises a wide variety 
of tools, such as climbers, splicing clamps 
in many styles and combinations, line- 
men’s, wiremen’s and switchboard pliers, 
tool belts, tool bags, tool kits, tie, splicing 
and lag screw wrenches, screw-drivers, 
cableman’s tools, saws, melting pots, gaso- 
lene furnaces, torches, reel jacks, wire 
reels, pulley blocks, shovels, spoons, tamp- 
ing and digging bars, tree trimmers, post 
hole augers, pike poles, and many other 
appliances. 

A. W. Kratz, Chicago, will exhibit the 
1900 electric washer with wringer at- 
tached, also an extra wringer placed on 
a stationary washtub; this wringer is 
used for rinsing. There will also be ex- 
hibited a mangle. This apparatus will 
all be operated by a one-eighth-horge- 
power motor. Mr. Kratz and his son 
will be in attendance. 

The Lindstrom, Smith Company, Chi- 
cago, will show the “White Cross” elec- 
tric hair drier, which will dry a head of 
hair in about six minutes; an adjustable 


clamp for holding this hair drier to any- 


chair or table while im operation, and a 
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pedestal hair drier suitable for use in 
barber shops and hair dressers; also dif- 
ferent types of “White Cross” electric 
vibrators, operating on both direct and 
alternating current. A vibrating chair 
can be made with the aid of clamps No. 
14 and No. 15 with all the company’s 
vibrators except the No. 25 and No. 27. 
The vibrator is simply attached to the 
clamp, and the clamp is attached to any 
ordinary chair. There will also be ex- 
hibited physicians’ “White Cross” com- 
bined galvanic and faradic batteries, 
and a line of therapeutic lamps for medi- 
cal and bleaching purposes. The com- 
pany will also have “Flash-I-Do” signs 
on exhibition, and the “White Cross” 
electric transformer, a new outfit, which 
can be used on either direct or alternat- 
ing-current circuits: for medical purposes. 

The McRoy Clay Works, Brazil, Ind., 
will exhibit a complete line of the well- 
known McRoy multiple conduits, as well 
as single conduits of the round and square 
bore types. In addition to the standard 
three-and-one-fourth-inch sizes, the com- 
pany will show this year a special small- 
bore duct with lighter walls, for use by 
companies at far distant points where clay 
is not obtainable for making underground 
conduits. The bore of this duct is two- 
and-one-half inches, and a great saving is 
effected in freight. This section is also 
commended for use by stre€&t railway and 
power companies, where it is desired to 
have each cable in a separate duct. The 
company is now shipping them to the 
Pacific Coast on a large contract recently 
secured. In addition to C. C. Baird, 
sales manager, the company will be rep- 
resented by L. M. Christie, secretary; 
F. R. Greiner, treasurer; E. R. Beidler, 
general superintendent; A. W. Beiuler, 
president. 

The Mechanical Appliance Company, 
Milwaukee, Wis., will have on exhibition 
several sizes of three-phase induction 
motors, a line of self-starting, single 
phase motors up to five horsepower, va- 
rious sizes of direct-current motors from 
one-eighth to ten horsepower, vertical 
motors such as are used for operating 
laundry extractors, railway-crossing gate 
operated by small direct-current motors, 
variable-speed, direct-current motor for 
machine-tool service, special reversing mo- 
tor, such as is used on laundry ironers, an 
an electrifier which is being built for the 
Alsop Process Company, for use in cor- 
nection with its electrical flour-sterilizer 
and aging apparatus. J. G. Zimmerman 
will be in charge of the exhibit, and R. 
G. Kellogg, vice-president, and F. H- 
Ford, sales manager, will also be in at- 
tendance. 

The Mears Ear Phone Company, Chi- 
cago, will exhibit its improved electrical 
device for the deaf. By constant exper 
menting, this firm has succeeded in Te 
moving serious defects and perfecting a lit- 
tle device, called the “Aurophone,” which 
it claims is an absolutely reliable soun 
transmitter and sound magnifier, thus 
enabling deaf people and those hard of 
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hearing to hear and understand conversa- 
tion as readily as those with normal hear- 
ing. The instrument is so small that it 
can be carried in the vest pocket or con- 
cealed within the waist. The company’s 
exhibit will be in charge of John S. Linde, 
western agent, and a corps of assistants. 

The National Battery Company, Chicago, 
will exhibit the following material: Igni- 
tion-battery materials; propulsion-battery 
materials, including several types of cells, 
separators, jars, crates, etc; car-lighting 
material, including crates, cells, tanks, 
connectors, and sample plates; stationary 
material, including both positive and neg- 
ative groups, glass jars, wood sand trays, 
bolt connectors and separators. In addi- 
tion to the above, there will be a board 
containing sample grids, plates and de- 
tailed material used in connection with 
all types of plates, for ignition, propul- 
sion, lighting, power, telephone, signal, 
firc-alarm. ete. The following represen- 
tatives will be present: E. B. Cottrill, 
president ; Bertram Smith, manager, Chi- 
cago office; A. Otto Hiester, Buffalo 
office; W. F. Bauer, Chicago office; W. W. 
Somes, Chicago office. 

The exhibit of the National Electric 
Lamp Association, Cleveland, Ohio, will 
be conducted by the engineering depart- 
ment of the association. The booth will 
be decorated with special furniture, cases 
and exhibition tables, and a very com- 
plete demonstration of the quality and 
performance of all the styles of tungsten 
electric lamps will be made. The arches 
eurrounding the space will be in accord- 
ance with the general scheme of the 
Japanese features of the show. These 
arches will be outlined with tungsten 
lamps in Holophane reflectors. The ex- 
hibition cases will contain a complete line 
of tungsten, tantalum, Gem and minia- 
ture lamps, manufactured by the National 
Electric Lamp Association. A mineral 
exhibition of all the ores of tungsten and 
the materials which go into the finished 
tungsten lamp will be made. The quality 
of light of the tungsten lamp will be dem- 
onstrated by showcases containing carbon 
and tungsten lamps, throwing light on 
vari-colored materials in small show- 
windows. The proper use of light for 
the illumination of store windows is like- 
wise shown. The effects of voltage and 
faving in current of the tungsten lamp 
will be shown by lamps placed upon 
mall exhibition tables. The use of tung- 
sten for automobile, sign, and train-light- 
Ing purposes will be demonstrated by 
lamps placed in fixtures in a large show- 
case. The booth will be in charge of 
P. F. Bander, R. B. Clark and H. S. 
Hall, representatives of the engineering 
department. 

Henry Newgard & Company, Chicago, 
will exhibit Newgard waterproof recep- 
tacles mounted on a fountain with the 
water running over eame; also the “Wiz- 
ard” medical battery and other specialties, 
such as panel boarde, steel cut-out boxes, 
ete. The company is doing the electrica: 
work for the entire show. It will be rep- 


‘new automatic cut-out iron. 
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resented by Henry Newgard, Martin New- 
gard and Dr. A. S. Goss. 

The North Shore Electric Company, 
Chicago, will utilize its space as a recep- 
tion room and will also have on exhibition 
a glass-encased meter connected to a bank 
of lamps of various candlepower, it being 
the company’s desire to endeavor to dem- 
onstrate that the central-station meter is 
a mechanical device which accurately re- 
cords current used. . 

The exhibit of the Northern Electrical 
Manufacturing Company, Madison, Wis., 
will comprise novel Northern equipments. 
No effort will be made to include speci- 
mens of cach of the many types of appa- 
ratus included in the Northern line, the 
exhibit showing the most recent practice 
and progress. A Northern Electrice rock 
drill in the mining size No.7 will be shown 
in actual operation, cutting rock. The 
principle of the Northern Electric rock 
drill is radically different from air-drill 
practice, heretofore developed. Were it 
not that electricity is the most economical 
agent for mining service, the drill might 
as well be driven by an air or steam mo- 
tor. Power is transmitted from the elec- 
tric motor to a revolving helve, in which 
are mounted two hammers fitting piston- 
tight and so placed that centrifugal force 
throws them outside the diameter of the 
helve. The hammers impinge on a sim- 
ple steel device which serves both as pis- 
ton and chuck of the drill steel. The 
hammers are cushioned on air. Suitable 
provision is made for turning the drill 
steel between blows. The device does not 
vibrate while in operation. It can be 
furnished for quarry or mine mounting 
and is readilv disassembled for new set- 
tings. Suitable provision is made for 
forcing water into the drill holes when 
it is necessary to remove the rock cut- 
tings in this manner. A Northern type 
S motor with Type B generator for load 
will be shown operating under far more 
eevere conditions than prevail in the hard- 
est shopwork. The novel feature of the 
Type S motor is that the field is lam- 
inated. The laminations are horseshoe- 
shaped, and the method of assembling 
makes each tip of the horseshoe half of 
the pole and forms an integral pole tip. 
An Atwood vacuum-claning outfit will be 
shown driven bv a Northern Type B 
motor. The rock cuttings from the drill- 
ing operations will form a convenient 
load for the cleaner and demonstrate its 
ability to handle such material success- 
fully. A Northern Type S grinder and 
Type S buffer will also be on view. The 
Type S design is embodied because of the 
ability of the machine to carry load and 
wide speed variation. 

The Pacific Electric Heating Company, 
of Ontario, Cal., will be represented by 
HW. F. Holland, manager of the Chicago 
branch, and he will have to assist him 
J. R. Richardson, W. L. Gender, Miss 
Lucy Blank, Miss Gladys Lee. The prin- 
cipal feature of this exhibit will be a 
This iron is 


an entirely new departure. The auto- 
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matic cut-out attachment is a mechanical 
device, pure and simple. It is built into 
the iron and so constructed that if the 
iron is left in circuit without being used, 
whenever the iron reaches a point above 
ihe working temperature, a spring is re- 
leased, which throws the iron switch plug 
entirely off of the iron, and this plug may 
not again be inserted until the tempera- 
ture has lowered enough to set the mech- 
anism, when the spring will again en- 
gage. This operation will be indefinitely 
repeated, eliminating any possibility - of 
ihe iron causing a fire. Besides these 
automatic cut-out irons, there will be ex- 
hibited the company’s standard “Hot 
Point” iron, with three improvements. 
All the 1909 irons will be constructed 
with easily removable heating elements, 
and the back plate, attached to the heel 
of the irons and used as an iron stand, 
will be so constructed as to enclose 
the leading-in terminals. Large pressing 
and tailor irons in which the heat may be 
adjusted to three distinct temperatures, 
the “E] Tosto” toaster, the electric curl- 
ing-tong heater, and a full line of other 
devices, such as air heaters, foot-warmers, 
chafing-dishes, percolators, will be shown. 
As an attractive noveltv one of the largest 
electric irons that has ever been manu- 
factured will be in constant service dur- 
ing the entire show, and unique souvenirs 
will be distributed. 

The Palm Engineering Company, De- 
troit, Mich., will show vacuum-cleaning 
machinery for all classes of buildings. 
The new features of this machinery, as 
compared with the old systems, are that 
the Palm system uses a pump especially 
designed for vacuum-cleaning purposes 
and especially designed to handle dust- 
laden air. This pump does away with 
the necessity of using any strainers in the 
form of bags, water separators, etc., main- 
tains the efficiency of a reciprocating 
pump, and at the same time does away 
with the friction caused bv tight-fitting 
piston rings in the ordinary type of 
vacuum pump. This is made possible by 
the use of the company’s patented con- 
stant-flowing water packing, which en- 
ables the saving of practically fifty per 
cent of the power required to operate such 
a pump does away with the necessity of 
anv attention to cvlinder lubrication; and 
care as to the special kind of oil used 
which is generally necessary. The power 
required to produce suction is one-half 
horsepower. 

The Peerless Light Company, Chicago, 
will exhibit a full line of art-glass shades 
for gas and electricity, portable gas and 
electric lamps, a new Peerless gas lamp 
and a new electric sign. William Hers- 
kovitz will have charge of the booth, 
with Robert Witz as his assistant. The 
cthers in attendance will be Leopold 
Landesman, Abraham Herskovitz, Max 
Uerskovitz, J. G. Shonfarber, Arthur 
Davidson, Ben F. Henshel and Milton 
Zucker. 

The exhibit of the Pelouze Electric 
Heater Company, Chicago, will consist of 
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its new “Universal” electric sadirons, and 
will be in direct charge of William Nelson 
Pelouze, president of the company, and 
Charles P. Madsen, vice-president and 
engineer, one of whom will be in attend- 
ance at all times. They will be assisted 
by lady demonstrators, who will demon- 
strate the irons under actual working 
conditions. The company will hold a 
practical endurance test. At the begin- 
ning of the show the current will be 
turned on an iron and left on day and 
night until the close of the show. ‘The 
irons are made in three sizes—four, six- 
and - one - half and eight - and - one - half 
pounds, and heating elements of different 
temperatures and different voltages can 
be obtained for each size, which are in- 
terchangeable. These irons are entirely 
new on the market, being presented to the 
trade at this show for the first time. The 
most important mechanical advantages 
are claimed to be a better balanced iron, 
giving greater ease in handling; absence 
of stand; ability to control the tempera- 
ture in a simple manner, greater efficiency 
and endurance, together with quick start- 
ing ability and a heating element which 
is a complete unit. 

The Perfection Vacuum Cleaner Com- 
pany, Chicago, will exhibit its “Perfec- 
tion” vacuum cleaner and portable clean- 
ers, for both direct and alternating cur- 
rent, capable of producing from fifteen to 
twenty inches of vacuum; also its installed 
type of machine, which is most simple 
in its construction, and capable of pro- 
ducing over twenty inches of vacuum 
when operated with a one-horsepower mo- 
tor. Those who will be in attendance 
are: Harvey Wallace, president; O. E. 
Recker and J. L. Wallace. 

The Pyro One Light Electric Sign 
Company, Chicago, will exhibit the Pyro 
electric sign. There will be in attendance 
the company’s regular force of salesmen, 
its president and treasurer, S. Samson, 
and its secretary, C. Mueller. 

The Red Cross Antiseptic Company, 
Chicago, will exhibit the “Red Cross” 
antiseptic telephone mouthpiece, which 
can be readily attached to any telephone, 
and is intended to prevent the inocula- 
tion of telephone users from contagious 
diseases, which recent investigations of 
eminent bacteriologists have proved are 
spread by the telephone. The device con- 
sists of a vulcanite mouthpiece, having 
an inner lining of perforated aluminum. 
This lining, at its interior periphery, is 
turned backward, so as to form a hollow 
rim, and a space is also left between the 
two materials of which the mouthpiece 
is constructed. The rim is filled with 
an absorbent material upon which, 
through a small hole in the outer edge 
of the rim, should be periodically dropped 
the Red Cross antiseptic fluid supplied 
by the company. The antiseptic gas thus 
generated circulates between the inner 
and outer parts of the mouthpiece and 
finds its way into the interior by means 
of the perforations in the lining. The 
representatives of the company at the 
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electrical show will be: Lester D. Freed, 
Aaron Levitt, Lillian McGraw, Walter F. 
Parker and Mabel Queenen. 

The Stolz Electrophone Company, Chi- 
cago, will show the Stolz “Electrophone,” 
a sensitive portable telephone which en- 
ables deaf people to hear at close distance 
and also in public places; the Stolz opera 
“Electrophone,” a more powerful device, 
similar to the above, having a microphone 
arrangement in a case similar to a small 
kodak, with a funnel-shaped concentrator 
which throws more sound against the 
transmitter, the apparatus being used 
where the small portable electrophone is 
not suitable; the Stolz church “Electro- 
phone,” a device permanently installed in 
churches, with the transmitter on the 
pulpit and wires running to different 
seats; the Stolz “Stenogrophone,” used 
in dictation, and also for communication 
between different rooms. 

The exhibit of the Stromberg-Carlson 
Telephone Manufacturing Company, 
Rochester, N. Y., will consist chiefly of 
a telephone exhibit, showing the manu- 
facturer’s numerous types of generator 
call and central-energy instruments for 
various kinds of service. The two promi- 
nent displays of this exhibit will be 
mounted on the panels which form the 
background of the booths, one being de- 
voted to the company’s new line of cen- 
tral-energy intercommunicating telephone 
system, completely wired and in opera- 
tion. The other panel will display a com- 
plete equipment of the company’s select- 
ive-alarm railway-dispatching telephone 
system, including the dispatcher’s office 
equipment and several local station 
equipments, with telephone instruments 
and semaphore signals connected. This 
exhibit will be completely wired and 
shown in operation for demonstrating pur- 
poses. Two hexagonal revolving display 
turrets will be located in the booths, upon 
which will be mounted various types of 
telephones, including on one turret all 
the generator-call telephones, and on the 
other the central-energy telephones. These 
displays will include telephones for such 
service as farmers’ rural telephone lines, 
country and city exchange, office, business 
and residence type telephones, ironclad 
mine telephones, portable interurban-rail- 
way telephones, all steel telephones, 
microphones, etc. These telephones will 
be connected and wired so that they 
may be rung intermittently for at- 
tracting the attention of passing vis- 
itors. Several types of magneto and com- 
mon-battery switchboards of the smaller 
types will be on exhibition, including 
the company’s self-restoring gravity-drop 
magneto switchboard, and a lamp-line 
private-branch switchboard. A. M. Hau- 
brich, Chicago manager, and the various 
Chicago office employes; H. C. Slemin, 
advertising manager, Rochester office; 
Ben C. Hyde, manager of the Kansas City 
branch, and, at different times, several 
representatives from the states surround- 
ing Illinois, will be in attendance. 

The Swedish-American Telephone Com- 
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pany, Chicago, will have quite an ex- 
tensive display of magneto equipment, 
consisting of magneto switchboards, both 
of the floor-type cabinet and the desk-type 
cabinet, as well as the new style of desk- 
stand equipment and miscellaneous parts, 
and central-energy and magneto tele- 
phones of the wall and desk types. The 
exhibit will be looked after by W. O. 
Rhode, Fred Seeley and Messrs. E. B. and 
A. V. Overshiner. 

The Swedish Electric Vibrator Com- 
pany, Chicago, will exhibit and demon- 
strate a complete line of electric-light cur- 
rent and battery-operated massage vibra- 
tors. The electric-light current vibrator 
weighs only twenty-four ounces. The fea- 
tures of this vibrator are: It will oper- 
ate equally well on either direct or alter- 
nating current, 110-120 volts, sixty cy- 
cles; there is practically no vibration in 
the handle; has brush-shifting device, so 
ihat the speed can be regulated ; comes in 
a handsome portable case, including six 
different applicators, long, flexible, silk 
cord, with plug and socket attached. The 
battery vibrators also come in portable 
cases, including six cells of powerful elec- 
tric batteries, and five different applica- 
tors. The company will also show a vi- 
brating chair.. Its booth will be taken 
care of by professional lady masseuses, 
who will give free demonstrations. | 

Taussig & Babcock, Chicago, who are 
exclusive agents for the Burke Electric 
Company, Erie, Pa.; Kerr Turbine Com- 
pany, Wellsville, N. Y.; Condit Electrical 
Manufacturing Company, Boston, Mass.; 
American Instrument Company, Newark, 
N. J.; Automatic Switch Company, New 
York city, N. Y.; Patten Manufactuyng 
Company, Chattanooga, Tenn., will ex- 
hibit a small Kerr turbine direct-con- 
nected to a five-kilowatt Burke generator, 
a switchboard on which will be mounted 
American instruments, Condit circuit- 
breakers and examples of the Automatic 
Switch Company’s motor-controlling ap- 
paratus. They will also show a special 
generator designed for furnishing electric 
light and ignition on automobiles, and 8 
friction clutch manufactured by the 
Warner Clutch Company. William S. 
Taussig and Fred R. Babcock, and P. R- 
Fisher, sales manager of the Condit com 
pany, will be in attendance. 

The United Pump and Power Com- 
pany, Chicago, will exhibit two complete 
installations of the Perry pneumatic water 
system, one installation consisting of one 
No. 14 Perry pneumatic pump having 3 
delivering capacity of thirty to forty gal- 
lons per minute. This pump will be m- 
stalled in an open tank, which will rep- 
One 300-gallon storage 
tank for air will have air supplied by 
a single-acting six-by-six-inch “Granite 
compressor, driven by a three-horsepow® 
Wagner electric motor. The motor w 
be started and stopped automatically A 
a Perry controller. This controller W 
operate a starting box, throwing the ge 
tor on in the same way as it would ; 
started by hand. When the desired tan 
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pressure has been attained the moror will 
be stopped automatically with the same 
device. The other installation will con- 
sist of one No. 6 Perry pneumatic pump, 
having a delivering capacity of eight to 
ten gallons per minute, to be installed in 
a glass tank, so that its operation may 
be observed from the outside; one 100- 
gallen storage tank for air, the air being 
supplied by a double-cylinder Perry air 
compressor, driven by a one-half-horse- 
power Wagner electric motor. This mo- 
tor will be started and stopped with an 
ordinary switch. This device will start 
and stop the motor in practically the same 
way as the larger motor, excepting that 
the contact will be direct, in place of in 
connection with a starting box. The 
Perry pneumatic pump has never been 
exhibited before at any public show. The 
controlling devices are absolutely new, as 
the patents have only recently been issued. 
Thomas O. Perry, the inventor of the 
Perry pneumatic pump, Perry controllers 
and Perry double-cylinder compressor, 
will be in attendance part of the time, as 
well as all of the officers of the company, 
and George C. Huppertz, manager of sales. 

The Wagner Electric Manufacturing 
Company, of St. Louis, Mo., will exhibit 
a marble-panel switchboard on which is 
mounted one of each of the several types 
of instruments which the Wagner com- 
pany manufactures. This will clearly 
show the wide and varied line of instru- 
ments offered by this company, compris- 
ing not only small round-pattern and 
large round-pattern instruments, but also 
horizontal edgewise, and vertical edgewise 
instruments, not overlooking large central- 
station types of instruments. The Wag- 
ner company will also show one of its 
latest types of polyphase induction mo- 
tors, thus exhibiting some new and inter- 
esting features in polyphase-motor design 
and construction, and one of its latest 
types of well-known single-phase, alternat- 
Ing-current motors. The company will 
he represented by W. A. Layman, vice- 
president and general manager; W. Rob- 
bins, assistant general manager, and F. 
N. Jewett, sales manager, all from St. 
Louis; and by C. B. Richardson and C. C. 
Warner of the Chicago office. 

The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., will 
have on exhibition a large line of appa- 
ratus, including several of its new shell- 
tvpe distributing transformers, known as 
l'vpe “S.” These transformers have just 
been placed on the market, and are of the 
most approved design. The losses are re- 
markably low and the life particularly 
long, due to the superior grade of alloy 
steel and insulation used in the construc- 
lion, The line includes transformers 


from one to fifty kilowatts capacity for, 


fifty to 133 cycles. A small transformer 
is shown as a model, with the assembled 
coils, Several types of lightning arresters 
will also be on display, with circuit-break- 
ers, wattmeters of several forms, amme- 
ters and voltmeters. Of more general in- 
terest will be sadirons, not alone for gen- 
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eral use in the household, but for laundries 
and tailors. The satisfaction which these 
irons are giving is well instanced by 
the fact that during the year in which 
these irons have been manufactured by 
the Westinghouse company not one has 
proved defective, the company guarantee- 
ing to replace any iron giving trouble in 
one vear’s operation. Small telephone- 
booth fans and eight-inch bedroom fans 
will also be shown. Their speed may be ad- 
justed for a considerable speed range to suit 
the requirements, and in any case the 
power to run one all day or all night is 
not over a cent or two. Luminous and 
non-luminous electric heating coils are 
also shown, this being the first time any- 
thing of the sort has been shown by the 
Westinghouse company; also an electric- 
ally heated glue-pot, a chocolate warmer 
for melting chocolate for confectionery, 
and several standard desk fans and 
two oscillating fans, as well as a new 
type of ceiling fan. In the line of mo- 
tors, there will be shown a number of 
both direct-current and alternating-cur- 
rent motors of small capacity up to five 
horsepower. 
machine motors with an attachment which 
fits any standard make of sewing ma- 
chine, either stationary or drophead types: 
also a jeweler’s bufting motor with shaft 
extensions on both ends. There are also 
small power motors, single-phase, of one- 
twentieth, one-twelfth, one-eighth, and 
one-fourth horsepower; also a new type 
of single-phase motor in larger capacities 
up to five horsepower; several polyphase 
induction motors of a standard line cov- 
ering motors from one-half horsepower 
up to very large sizes, and a number of 
direct-current motors of the standard 
lines. Motor-starting devices will be 
shown prominently, as the Westinghoase 
company supplies rheostats of various 
types suitable for all its motors. Two bat- 
tery-charging outfits and metallic flame 
and other types of arc lamps will come in 
for their share of attention. Westing- 
house representatives in attendance will 
include T. P. Gaylord, manager, Chi- 
cago office; and E. M. Bischoff, J. W. 


Busch, H. H. Caughlin, Stephen 
Gardner, Ivan Hennings, W. B. Mc- 


Donald, Malecon McNeil, A. L. Millard, 
A. M. Miler, R. H. Moore. S. G. 
Peticolas, W. R. Pinckard, C. W. Reges- 
ter, R. E. Schaulin, J. M. Schilling, 
Charles Talbott, all of the Chicago office 
of the Westinghouse Electric and Manu- 
facturing Company; C. B. Humphrey, 
manager, Detail and Supply Department, 
and J. W. Lewis and G. B. Griffin, of the 
department; S. L. Nicholson, manager 
Industrial and Power Department; C. S. 
Cook, manager Railway and Lighting De- 
partment; J. C. McQuiston, manager 
Westinghouse Companies’ Publishing De- 
partment: C. C. Chappelle, manager 
Westinghouse Machine Company, Chicago. 

The following manufacturers will also 
make extensive exhibits. The location of 
the booths will be in conformity with the 
diagram on page 129: Crane Company, 


These include two sewing- — 
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Federal Electric Company, Shelton Elec- 
trie Company, Western Insulation Com- 
pany, Kellogg Switchboard and Supply 
Company, Telephony Publishing Com- 
pany, Manhattan Electrical Supply Com- 
pany, Electrical World, Electrical Record, 
ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN, Robbins & Meyers, Appleton 
Electric Company, Commercial Appliance 
Company, Electric City Publishing Com- 
pany, American Steel and Wire Compeny, 
National Acme Manufacturing Company, 
Popular Electricity Publishing Company, 
Jewell Electrical Instrument Company, 
Roth Bros. Company, Simplex Electric 
Heating Company, Western Electric Com- 
pany, Electric Cleaner Company, C. S. 
Neville, Monarch Vibrator Company, 
Thomas Graham, Mechanical and Elec- 
trical Manufacturing Company, Phenix. 
Glass Company, American Automatic 
Advertising Company, Electrical Testing 
Laboratories, Cyclone Vacuum Cleaner 
Company, Murphy Electricity Rectifier 
Company, Electrocraft Publishing Com- 
pany, The Caloric Company, National 
Carbon Company. 


e@e 
Is Erection of Steel Poles Structural 
Iron Work? 

With the erection of 300 steel poles for 
the transmission line of the Sanitary Dis- 
trict of Chicago along the new Wilmette 
channel of the north shore drainage canal, 
the structural-iron workers’ union has 
taken issue with the electrical workers on 
the matter of jurisdiction of the work. 
As the poles are of steel construction the 
iron workers contend that they should be 
given charge of their erection, while the 
electrical men claim as much right to per- 
form this work as the erection of any 
wood or other poles. As a result of the 
conflict work on the line was tied up for 
several days. 

The transmission line is being built to 
supply a pumping station which will be 
located at the lake shore and the extreme 
terminus of the channel, lifting water 
from the lake several feet into the drain- 
age channel which flows into the drain- 
age canal. As the power for pumping ie 
derived from the Sanitary District’s hy- 
droelectric plant at Lockport, Ill., using 
the thirty-eight-foot fall of the drainage 
canal into the Desplaines River, the 
pumping station at Wilmette can virtually 
be said to furnish part of its own power. 

ede 
New York Electrical Society. 

The next meeting of the New York 
Electrical Socicty will be held in the Engi- 
veering Societies’ Building, 39 West 
Thirty-ninth Street, New York city, on 
Wednesday evening, January 20. Dr. 
John F. Kelly will deliver a lecture on the 
development öf the electric piano player. 
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SAFETY ARRANGEMENT AGAINST OVER- 
LOAD FOR MINE-HOISTING AND 
SIMILAR MACHINES. 

In current practice electric hoisting 
machines are provided with automatic in- 
terrupters in order to prevent their being 
damaged by currents of abnormal inven- 
sity. This interrupter may itself become 
a source of danger, for, after it operates, 
the machine tends to revolve in the op- 
posite direction, on account of the weight 
applied to the drum, and this may mean 
a catastrophe to material or persons, if 
the attendant does not immediately apply 
the brakes. The object of the arrange- 
ment diagrammatically shown herewith is 
io permit the attendant to stop the ma- 
chine ‘by means of the operating lever 
after the automatic interrupter has acted. 
a is the generator, b the hoisting motor, 
c the automatic interrupter, and d a re- 
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DIAGRAM OF SAFETY ARRANGEMENT. 


sistance in shunt with the main contact 
and in series with the coil actuating the 
interrupter. When the interrupter breaks 
the main circuit, the generator still par- 
tially feeds the motor through resistance 
d. As the value of the resistance may 
be determined arbitrarily while the au- 
tomatic interrupter retains its full ef- 
fectiveness and the current strength is 
still sufficient to permit the attendant to 
stop the machine. The resistance also 
has the advantage of decreasing the shock 
which results from a sudden breaking of 
the circuit. The arrangement forms the 
subject of a patent application by the 
Felten & Guilleaume-Lahmeyerwerke, of 
Frankfort-on-the-Main, who are introduc- 
ing it—Translated and abstracted from 
L Electricien (Parts), December 19, 1908. 


REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


A NORWEGIAN HYDROELECTRIC POWER 
SCHEME. 

One of the latest chemical processes to 
be adopted on a commercial scale is that 
in which nitrogen is extracted from the 
air and fixed in manure. The manufac- 
ture was first started on an experimental 
scale in Italy, but the successful results 
obtained by agricultural experts aroused 
so keen a demand for this product, cal- 
cium cyanamide, that large works were 
erected in Odda, at the head of the Har- 
danger Fjord, in Norway, capable of pro- 
ducing 12,000 tons a year. In conjunc- 
tion with this factory, a second works was 
erected to supply the necessary carbide 
required as the raw material of the 
manure, and for the independent supply 
of carbide for lighting purposes. The 
present plant has a capacity of 20,000 
horsepower. A long pipe line stretches 
down the side of the hills. The water 
supply is taken from a chain of lakes 
ving in the Tysse Valley, which are fed 
by several large falls deriving their water 
from permanent glaciers. The total head 
et the turbines is about 400 metres. There 
cre eight 3,000-horsepower, 11,000-volt 
generators, direct-coupled to Escher-Wyss 
turbines. The turbines are fitted with the 
usual governing gear, and also with a 
safety device close by the intake, so that 
if there is a sudden rush of water or a 
considerable rise in pressure, the bursting 
of the safety pipe allows a direct overflow 
to the outfall. Excitation is obtained 
from two small direct-current sets, each 
of 120 kilowatts capacity at 100 volts. 
Lattice girder poles are used on long 
spans, and ordinary wooden poles for 
short spans on the transmission line. 
The plant is operated by the cyanamide 
works of the Northwestern Cyanamide 
Company, Limited. There are also two 
substations, one for the motor, and the 
other for the furnace supply. The motor 
eubstation contains high-tension and low- 
tension switch gear, and standard 600- 
kilowatt, oil-insulated, water-cooled trans- 
formers. The furnace-room substation is 
equipped with high-tension switch gear 
and transformers, transforming from 11,- 
000 volts to the low pressure required 
for the electric furnace. The carbide is 
conveyed by an aerial ropeway to the 


cyanamide works, where it is crushed in a 
series of three special mills to a fine pow- 
der. It is then filled into movable retorts, 
which are placed in the electric furnace 
and heated to 1,000 degrees centigrade, 
nitrogen being forced in under pressure. 
As the result of continuous heating for 
several hours, cyanamide of lime is 
formed. This, after cooling, is conveyed 
to crushers, which reduce it to a fine pow- 
der. It is then stored in the silos ready 
for packing and delivery to customers as 
a twenty-per cent nitrogenous fertilizer.— 
Abstracted from the Electrical Review 
(London), December 25. 
@ 

THE DEVELOPMENT OF THE SMALL STEAM 

TURBINE. 

Charles A. Howard, in a second paper 
cn this subject, states that -the great ex- 
tension in the use of the turbine for com- 
mercial purposes in sizes under 300 horse- 
power extends back but a few years, 80 
that it has scarcely begun to open up its 
unquestionably broad field. In the early 
dd¢ys the promoters of small turbines 
picked as the place to start the equipment 
of auxiliaries of steam power plants with 
prime movers. They have been installed 
in large numbers for driving exciiers, 
centrifugal boiler-feed pumps, centrifugal 
hot-well pumps for condensers, fans for 
forced and induced draft, and in maby. 
cases in small plants for driving the main 
generators themselves. For steam-driven 
exciters the steam turbine is the ideal type 
of prime mover. As in most power plants 
there should be at least one steam-driven 
exciter, there is a place in nearly every 
plant for at least one small steam turbine. 
Speed regulation within one-and-one-half 
to two per cent is easily attainable, and 
this is as close as is necessary or desirable 
for the exciter. The use of multi-stage 
centrifugal pumps for boiler-feeding pur 
poses is only of comparatively recent date, 
but the great success of all those which 
have been installed points to a large in- 
crease in their use in the immediate fu- 
ture. On account of the high heads 
against which these pumps are run, their 
speed is far above the maximum limit of 
a reciprocating engine, so that it is only 
a question of a steam turbine or an elec- 
tric motor. In connection with cod- 
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denser installations, there is a very large 
field for the turbine, especially when 
the condensers are of large sizes, and cep- 
arate wet and dry air pumps are used. 
Condensers using turbine-driven centrif- 
ugal circulating pumps are now being 
built, and show a large saving in the space 
taken bv the condensing machinery. At 
the present time there is no commercially 
successful dry vacuum pump in use, but 
everything points to a special development 
of this apparatus at an early day. ‘This 
machine, if successful, will call for a 
steam turbine for its motive power. Fans 
have recently been developed which run 
at a higher efficiency at a comparatively 
high speed than the larger fans can do at 
their slow rotative speed. The mainte- 
nance of engines driving forced-draft fans 
can be made almost to disappear by the 
substitution of the turbine. In small 
waterworks, where the choice is between 
the centrifugal pump and the low-duty, 
compound, duplex pump, the former can 
at least hold its own in initial cost, and 
will in all probability be cheaper for a 
given capacity. Another very promising 
field for future development in which lit- 
tle has been done as yet is the ventilation 
of mines. The present practice in this 
branch of engineering is to install at a 
mine one or more fans having wheels or 
runners from six to thirty-five feet in 
diameter, and running at very slow speed, 
generally driven by either one or two 
Corliss engines, one on one side of the 
fan, and one on the other. These units 
are very expensive in first cost, much more 
so than fane used for other purposes, and 
their running expenses, while compara- 
tively low, are still considerably in excess 
of those of a turbine-driven unit. About 
the only possible accidente which can hap- 
pen to a turbine are derangement of the 
governor and breaking of the shaft, and 
hoth of these are equally liable to happen 
to a reciprocating engine. Another line in 
which similar work has been done before, 
which offers extensive opportunities for 
the turbine in the future, is the driving 
of generators for steam-railroad train 
lighting. In marine work but little nas 
been done with emall turbines; ‘in fact, it 
is only for a few vears that the large tur- 
hinec have been used to any extent on 
fliphoard. One of the most popular uses 
cf the tnrhine up to the present date is 
fer driving hlowere for gas works and 
forrm'ry enpolas. They must be started 
quickly, »nd the turhine does not have to 
he wormed up. If water is carried into 
it by the cteam, it merely slows the tur- 


driver presses down the handle. 
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bine down a little: whereas, with a recip- 
rocating engine it would knock out the 
cylinder head. Blowers direct-connected 
to turbines running from 2,500 to 3,500 
revolutions per minute can be brought 
from a standing start to full speed in 
from seven to ten seconds. For small 
isolated electric power plants, the small 
turbines are pressing the best of the re- 
ciprocating engines very hard for first 
place.—A bstracted from the Engineering 
Magazine (New York), January. 
< 


ACCUMULATOR RAILWAY CARS OF THE 
PRUSSIAN STATE RAILWAYS. 


The Prussian State Railways have now 
put into service new accumulator double 
cars, which, in addition to the large 
through trains, are to be used for making 
intermediate connections on their main 
and branch lines, where there is a heavy 
traffic. The first official run of the double 
cars, which were supplied by Fciten & 
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ning or braking position, it immediately 
flies up, disconnectimg the movable con- 
tact, which returns to its off position by 
means of a spring. By this means the 
main circuit is interrupted, and an elec- 
trically operated valve on the compressed- 
gir brake is opened. The weight of the 
driver’s hand is sufficient to hold the 
handle down, and is not so tiring as with 
a push-button release. On starting up, 
the motors are both in series, and beth 
in parallel when running on an open 
stretch. A reversing switch, by means of 
which the train may be run either for- 
ward or backward, is fitted in the driver’s 
cab. By reversing the direction of rota- 
{ion of the motors, the headlights on the 
train at the same time are automatically 
reversed. On the trial run it was found 
that the train, when traveling at a speed 
of thirty-six miles per hour, could be 
brought to rest, when using the com- 
pressed-air brake alone, in 600 feet; when 


GENERAL VIEW OF AN ACCUMULATOR DOUBLE-CAR ON THE PRUSSIAN STATE 
RAILWAYS. 


Guilleaume - Lahmeyerwerke, Frankfort- 
en-the-Main, took place on a twenty-seven- 
mile stretch between Mayence and 
Gaualgesheim-Miinster. Not only was the 
normal speed desired reached, but on cer- 
tain parts of the track this was exceeded. 
The braking tests also gave satisfactory 
results, Among the features of partic- 
ular interest in the equipment is the 
brake handle, which, on being released, 
automatically switches off the current and 
brings an emergency brake into immedi- 
ate action. In order to start the motor 
the driver must press down the handle, 
which, under normal conditions, is pressed 
upward by a spring. This operation 
closes two contacts, which in turn close 
a main-circuit automatic circuit-breaker. 
One of the two contacts remains rigidly 
connected with the controller, while the 
other is only connected with it when the 
Should 
the driver release his hold upon the con- 
troller handle while it is in either a run- 


using both compressed-air and electrical 
brakes, in 300 feet. The cars are also 
fitted with a small mechanical brake, 
which may be operated from each driver’s 
cab by means of a hand-wheel. The elec- 
trical equipment of each complete train 
consists of two interpole series motors of 
the totally-enclosed, water-tight type, cach 
giving fifty horsepower on the two-hour 
rating, or eighty-five horsepower on a one- 
hour rating. They are fitted on the one 
side with the reduction gear on the shaft, 
and on the other side suspended by means 
of springs to the under side of the frame. 
The battery consists of 168 cells, fitted in 
two compartments, eighty-four in each, in 
front of the driver’s cab. The total pres- 
sure is 310 volts, and the capacity 368 
ampere-hours on a one-hour rating. ‘The 
distance of sixty-two miles may be run on 
one charge, and a maximum speed of 
thirty-one miles can be attained on the 
level—Abstracted from the Electrician 
(London), December 25. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


“Opalux’’ Tungsten Reflectors and 
Fixtures. 

The increase in the use of tungsten 
lamps has been so rapid that the question 
of economy in the distribution of the 
quantity of light furnished by these lamps 
has not received the attention it deserves 
from those who are selling or using these 
high-efficiency units. 

The use of tungsten lamps presents a 
new problem in electric lighting—that of 


“OPALUX” TUNGSTEN FIXTURE. 


securing a proper diffusion of the intense 
rays which are developed. 

One of the methods offered to secure 
better results with the new lamp is a 
glass reflector with a patented inner and 
outer surface, in which science and art 
have been combined to produce an ideal 
system of diffusion when used with these 
lamps. 


“OPALUX” REFLECTOR, FOR USE WITH 60- 
WATT TUNGSTEN LAMP. 


The ordinary globe or shade will fre- 
quently absorb from one-third to one-half 
of the light given out, which means the 
loss of one-third to one-half the cost of 
current. 

The extremely desirable feature of per- 
fect ray diffusion sécured with this re- 
flector is, however, only one of the many 


veloped in reflectors. Other essential at- 
tributes of Opalux reflectors are their 
artistic appearance, mechanical stability, 
ease of cleaning, minimum liability to be- 
come soiled and minimum limit of cost. 
In the Opalux reflector the diffusing 
surface is on the reflecting side. The re- 
flector is a glass which is perceptibly trans- 
lucent, but has a patented surface which 
is entirely different from that produced 
by the ordinary etching, sand blasting or 


lux reflectors to show that harmony and 
proportion of line in both fixtures and 
glassware are important elements in the 
decorative treatment of lighting fixtures. 
These fixtures are simple in design and 
are intended to anticipate a demand for 
high-grade tungsten fixtures which will 
be artistic, attractive and durable and at 
the same time harmonize with any style 
of decoration used in buildings where 
tungsten lamps will prove serviceable. 
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“OPALUX” TUNGSTEN REFLECTOR. 


enameling processes. While the “glaze” 
of the glass is entirely removed, the sur- 
face is really so smooth that it can be 
cleaned as readily as ordinary glass. At 
the same time it does not give sufficient 
direct reflection to produce perceptible 
glare. 

The reflected light from this glass is 
of a pearly luster, slightly opalescent. 
The transmitted light shows a variation 
of soft color tints and illuminates the 
ceiling with a warm glow, entirely free 
from sharp contrasts in intensity. The 
ornamental detail has been designed to 
present no sharp corners or deep grooves, 
but an even surface very readily cleaned. 

The curve resulting from a perfectly 
diffusing surface would be independent 
of the contour of the surface, and the 
more the reflection partakes of the regu- 
lar or specular nature and the less of the 
diffusing nature the more the distribu- 
tion curve is influenced by the shape of 
the reflecting surface. Since in this glass 
the reflection is largely diffused the con- 
tour of the reflector is varied to several 
forms without materially changing the 
distribution curve. Being made by press- 
ing, the reflectors have ample mechanical 
strength. 

The mistake has been made so fre- 
quently of considering the globes and 
shades entirely distinct and separable 
parts of the fixture that special fixtures 
have also been designed for use with Opa- 


The accompanying illustrations show the 
flat and bowl type of Opalux reflectors 

% 
together with a vew of one of the styles 
of ceiling fixtures. 

The reflectors and fixtures are being 
marketed by the Pettingell-Andrews Com- 
pany of Boston and the Central Electric 
Company of Chicago. 
ede. 
Klein’s Electrician’s Pocket Tool-Kit. 

The accompanying illustration shows 
a new electrician’s pocket tool-kit, placed 
on the market by M. Klein & Sons, 8! 


ELECTRICIAN’S POCKET TOOL KIT. 


West Van Buren Street, Chicago. This 
tool-kit contains a selection of Klein tools 
such as have been found particularly de- 
sirable by electricians and wiremen on 
switchboard and telephone work: It is of 
convenient pocketbook style, with firm 
metallic clasp and measures four by nine 
inches. It contains the following tools: 
One single-bladé @lectrican’s | knife, one 
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five-inch Klein side-cutting pliers, one 
five-inch Klein oblique plier, one six-inch 
Klein long-nose side-cutting plier, one 
three-and-one-half-inch blade screwdriver 
and one pair five-inch N. P. electrician’s 
scissors. The pliers can be furnished in 
plain black finish or nickel-plated. 
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A New Machine for Bending Tests. 


The Olsen special testing machine 
shown in the accompanying illustration is 
designed for the “cold-bend” testing of 
iron and steel specimens. The “cold- 
bend” test is today specified by a great 
many manufacturers for a great deal of 
iron and steel, and the use of this ma- 
chine greatly facilitates the process. 

By the method heretofore used, bend- 
ing tools were inserted in an ordinary ten- 
sion-testing machine. This required con- 


NEW MACHINE FOR BENDING TEST. 


siderable time for setting the machine 
which could be more profitably used for 
tension testing alone. 

With this machine it requires only 
three minutes to bend a specimen double, 
that is, 180 degrees around a pin. The 
saving of time by the use of this machine 
for this special purpose in place of the 
old type of machine is of great advantage 
to a steel mill or other establishment, 
where a great many tests must be made in 
a short time. 

The machine is intended for making a 
“cold-bend” test on iron or steel speci- 
mens up to a size of one inch square or 
equivalent. The specimen is bent around 
a pin of a diameter equal to the speci- 
men’s thickness. Any size of pin up to 
two inches in diameter may be used, the 
smaller sizes being reinforced to with- 
stand the bending pressure. The pins 
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have taper shanks so that they can readily 
be changed to suit the different sizes of 
specimens. In order to insure ready re- 
lease from the taper fit, a knockout pin 
is provided, which, when tapped with a 
hammer, releases the bending pin. Pro- 
vision is made for placing the bending 
pin at varying distances from the center 
as required. A taper liner at the back 
of the specimen serves for the adjustment 
of the various sizes of specimens to be 
tested. 

The outer circular edge of the machine 
is graduated for every five degrecs so that 
the specimen may be bent to any desired 
angle up to a complete bend of 180 dc- 
grees, 

A small Westinghouse electric motor 
is mounted on a bracket at the rear of 
the outfit so that the entire unit may be 
located wherever desired to give the great- 
est convenience of access. The motor is 
known as a type “R,” direct current, one- 
and-one-quarter horsepower, and runs 
at 1,250 revolutions per minute, furnish- 
ing ample power to bend the largest spec- 
imens used in the machine. The motor is 
controlled by a switch and start- 
ing rheostat, which are mounted 
just above the handle of a clutch 
on the first gear-reduction shaft. 
From this lever the operation 
of the machine is controlled by f 
hand. To prevent damage to ¥ 
the outfit an automatic stop. is “ 
provided which will mechan- 
ically throw out the mctor 
switch at the end of the return 
stroke if the attendant should 
forget to operate the hand lever. The 
reverse motion of the table is obtained 
by reversing the motor by a double-throw 
switch. 


The machine is manufactured and sold: 


by Tinius Olsen & Co. of Philadelphia. 
ee 
The Packard Electric Company. 

The Packard Electric Company, of 
Warren, Ohio, has recently completed a 
new substantial brick building, compris- 
ing a basement and two stories, an addi- 
tion which was necessitated by the natural 
growth of the business. A portion of the 
much-needed floor space is utilized for 
offices. The transformer department also 
has a new home in this building, and a 
portion of the insulating materials are 
handled in the second story. This new 
building, together with several old ones 
in the rear, makes a very complete little 
plant. Due attention has been given to 
possibility of further needs, in the recent 
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purchase of an adjoining tract of land. 
This company manufactures the Packard 
transformers, which have been on the 
market since pioneer days, so that ripe 
experience in transformer requirements is 
a valuable aseet of the concern. It is build- 
ing a thoroughly up-to-date high-grade 
apparatus, using the most expensive grade 
of silico-vanadium-alloy steel, which has 
within the past two years revolutionized 
transformer design. The company was 
ene of the first to recegnize the qualities 
of this new material and to incorporate 
it in the transformer product. 

The Packard company has also recently 
made valuable and important improve- 
ments in its cloth-manufacturing depart- 
ment. It has designed and built in its 
own factory new and expensive apparatus. 
and it believes that no other plant is 
equipped with machinery of a like nalure. 
N. A. Wolcott, manager of the company, 
is the designer of this new apparatus by 
which the output has been increased more 
than tenfold. The company is, therefore, 
not only enabled to handle the increased 


PACKARD ELECTRIC COMPANY'S NEW PLANT. 


demand very satisfactorily, but by the 
new process an even higher quality than 
before is actually realized. 

Cambric bias-cut tape is another spe- 
clalty which is developing favor very rap- 
idly. It is necessary to use material of thie 
character, in place of tape saturated with 
a rubber compound, for all high-voltage 
work. 

The manufacture of insulating var- 
nishes is receiving more attention than 
ever before. The company’s manufactur- 
ing capacity is sufficient to enable it to 
offer a limited line of varnishes to the 
‘rade. These materials are meeting with 
ready favor, and this portion of the busi- 
ness promises shortly to become one of 
the strongest departments. 

Ignition cable is another strong spe- 
cialty line of the Packard company. This 
material has been on the market for the 
past eight years and has made a reputa- 
tion for itself. 
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Additions to the Trumbull Company’s 
Lines. 

The Trumbull Electric Manufacturing 
Company, Plainville, Conn., advises that, 
‘beginning about February 1, it is to carry 
in stock a large supply of its regular type 
ES and PS panels, ready for immediate 
shipment, this stock to cover straight 
panels of these two types for six to twenty 
circuits. The company’s service on reg- 
ular panels not carried in stock has been 
brought to the highest point of efficiency. 

A set of steel templates, 704 in number, 
has recently been completed for use in 
drilling each individual panel of the E, 
ES and P, PS types, illustrated in the 
catalogue. Thus no time is consumed in 
laying out the boards by hand. A full 
line of panel slate, already enameled, and 
a complete stock of panel circuits, as- 
sembled for mounting, and with bus-bars 
already finished, will insure the purchaser 
as rapid service in the case of all panel 
material as with switches. 

With this new service there is no delay 
incidental to the usual method of laying 
out the boards by hand, as the orders go 
at once to the factorv, and the necessary 
slate, already polished and enameled, is 
placed without delay under the proper 
template and drilled in a short time. The 
circuits, which are already assembled, re- 
quire only a few hours to be mounted on 
the board. The Trumbull company be- 
lieves that, so far as it knows, this service 
is unique in the country, and declares 
that by it all ordinary orders can be filled 
in from two to three days. 

In addition, the Trumbull company 
carries a complete line of templates which 
are used for drilling the fastening holes 
in iron boxes, one template for each E, 
ES, P and PS panel listed in the cata- 
logue. 

By the aid of this new equipment, not 
only can all orders be rushed through in 
record time, but with absolute certainty 
of correctness, and without hold-ups, due 


to mistakes cr delays in laying out and _ 


marking. 


ese 

A Useful Combination Power Plant. 

A small power combination outfit 
which, in two hours and at an expendi- 
ture of twentv cents, is estimated to per- 
form the variety of heavy and particular 
labor ahont an average household, or 
ehcp. hrir: to the isolated residence or 
factory practically all the conveniences se- 
cured te the moet favored community. 
Besides furnishing electric power for 
lighting and charging automobile storage 
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batteries, the combination plant to be de- 
scribed is arranged with a vacuum-clean- 
ing system to clean the house and the 
horses, besides developing extra power to 


-run an ice-cream freezer, washing ma- 


chine, fodder-cutter, wood saw or other 
shop tools, and to pump the family water 
supply. 

The complete outfit to perform this 
multiplicity of useful functions consists 
of the following apparatus: 

Ten-horsepower, four-cycle, two-cylin- 
der combustion engine, equipped with 
muffler. 

Westinghouse fifty-five-volt generator, 
capable of supplying forty eight-candle- 
power lamps. 

Slate switchboard, twelve inches by five 
fect four inches, equipped with one 
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Electrolytic Work in the Paper Industry. 

Electricity has long been used as motive 
power for driving the machinery of paper 
mills, but its use as an electrolytic agent 
in this industry is quite new. An impor- 
tant contract for electrical machinery for 
this purpose has just been closed by the 
Oxford Paper Company, of Rumford 
Falls, Me., with the Western Electric 
Company. The machinery purchased in- 
cludes five motor-generator sets, consist- 
ing of five 500-horsepower, 2,300-volt in- 
duction motors, driving 330-kilowatt, 230- 
volt, direct-current generators, with mo- 
tor-driven exciters and a thirteen-panel 
switchboard. Power is to be taken from 
the line of the Rumford Falls Power Com- 
pany, which is increasing its plant for 
that purpose. Everything is of the most 


A USEFUL COMBINATION POWER PLANT. 


twenty-five-ampere circuit-breaker, knife- 
switch, voltmeter, reading to seventy-two 
volts, rheostat mounting, ground detector 
outfit, relay, etc. 

Vacuum pump, complete with grease 
cups, oil cups, piping for water and ex- 
haust, ete. 

Twenty-seven cells of storage battery, 
designed to: furnish eight eight-candle- 
power lamps for five hours. Sand trays. 

Dust collector, with piping, pressure 
gauge and globe and check valves. 

Water tank, vacuum tools, wire, belts, 
etc. 

The apparatus described is the com- 
bination plant No. 1 of the Trebert Gas 
Engine Company, Rochester, N. Y., 
maker of gas engines for automobile and 
marine purposes, motor-boat propellers, 
shafting, vacuum cleaning outfits and 
home and farm power plants. 


modern type and designed to include the 
latest improvements in apparatus of its 
class. 

This electrical machinery is to be used 
in a large new plant, which the Oxford 
Paper Company is now building at its 
Rumford Falls mills to manufacture, for 
its own use, bleach liquor and caustic soda 
by a new electrolytic process invented by 
Jasper Whiting, of Boston, and developed 
under his direction during the past three 
vears to a point where it is said to have 
obtained a high degree of efficiency. The 
Whiting process, unlike those previously 
used for manufacturing the above chem- 
icals, employs mercury as an agent and 
produces only chemically pure materials. 
It is said to be exceptionally economical 88 
regards the use of power and to require 
only a minimum amount of labor in its 
operation. 
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The General Vehicle Company’s Motor- 
Truck. 

One of the most interesting sections of 
the recent automobile exhibition held at 
Madison Square Garden in New York 
city, was that of the General Vehicle 
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590 pounds load, a speed of fourteen miles 
per hour and a mileage of fifty miles 
travel on one charge of the battery. 
Standard models of electric delivery wag- 
ons of 1,000 and 2,000 pounds capacity 
were shown complete and ready for work. 


GENERAL VEHICLE COMPANY’S MOTOR TRUCK. 


Company, of New York. This company 
is the successor to the Vehicle Equipment 
Company, the pioneer in the commercial- 
automobile field, and the builder of a 
large percentage of electric power vehicles 


HARTZELL & LORD'S STATIONERY STORE ILLUMINATED BY 


now in commercial service. A space 
seventy-six feet in the basement was 
filled with five of the seven sizes manu- 
factured by this company, the smallest 
being a light electric delivery runabout 
with closed body, having a capacity of 


These have a radius of action of forty 
miles, one charge, and ten and eleven 
miles per hour speed. A heavy trucking 
wagon of three-and-one-half tons capacity 
with stake body was also shown. This 


a 


model has a mileage of thirty-five miles 
and a speed of seven miles per hour. A 
representative chassis of two tons capacity 


was also shown, which illustrated the gen- 
eral design of all models of the power- 
plant construction, the two-ton size hav- 
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ing a radius of forty miles travel at eight- 
and-one-half miles per hour. In addi- 
tion to the models exhibited, the com- 
pany also makes a five-ton truck. 

This company has a modern factory at 
Long Island City and is building prac- 
tically all of the electric trucks and de- 
livery wagons used in New York city. 
Jts power vehicles are also in use in a 
majority of the large cities of the United 


States. 


ede 
The “I-Comfort’’ System of Illumina- 
tion. 

Several hundred installations of the 
“I.Comfort” svstem of illumination 
worked out by the National X-Ray Re- 
flector Company, Chicago, Ill, are now 
in use. and it is said that the results in 
every instance are very satisfactory. There 
is naturally some loss of tight in this 
operation of indirect lighting, caused by 
the absorption by the ceiling. However, 
in indirect illumination one does not re- 
quire the same foot-candles as with direct 
illumination. The iris of the eye natu- 
rally adjusts itself to the brightest object 
it has to encounter, which is the filament 
of the lamp. Where the source of light 
is within range of vision, as would ordi- 
narily be the case with direct lighting, 
with indirect lighting the source of light 


“I-COMFORT"’ SYSTEM. 


is concealed and the pupil of the eye is 
allowed to dilate and take in more illumi- 
nation and with greater ease and «om- 
fort. The eve can be applied without 
danger of fatigue or strain to the most 
trying work,stich as reading fine print, 
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drafting or needlework, and the general 
effect of light produced is remarkably 
cheerful and restful. The accompanying 
illustration shows an installation made for 
Hartzell & Lord, stationers, LaSalle 
Street, Chicago, who give the following 
testimonial regarding the installation: 
“Regarding the satisfaction the four 
‘I-Comfort’ chandeliers installed in our 
store are giving, we beg to say that we 
have recently installed sixteen forty-watt 
tungsten direct lights, which were replaced 
by your system, and while we are obtaining 
fully as much light as formerly, the same 
is now evenly distributed, and the absence 
of any glare is very noticeable. We might 
also add that the wear and tear on the 
eyes (such as headaches) has been reme- 
died altogether, and we cannot speak too 
highly of your invention.” 
age 
Largest Meat Cutter in the World. 
It is interesting to note that a meat 
cutter, which is claimed to be the largest 
ever made, has been recently changed 
from steam equipment to direct-connected 
motor drive, because of the delays for- 
merly experienced in getting up steam, 
which materially reduced the output of 
the grinder. The meat cutter in question 
was built by the John E. Smith’s Sons 
Company, of Buffalo, and is installed at 
the sausage factory of Jacob Moschel, also 


ELECTRICALLY-DRIVEN MEAT CUTTER. 


of Buffalo. It has a  forty-three-inch 
bowl and six knives, each of whick has a 
cutting edge eighteen inches long. The 
power is supplied by a Westinghouse three- 
phase type “CCI.” motor of twenty-horse- 
power capacity, which runs at a speed of 
1,420 revolutions per minute. Power is 
obtained from the circuits of the Niagara 
Falls Power Company. 

Mr. Moschel began his sausage business 
but a few years ago, and it has grown so 
rapidly that now he cuts approximately 
25,000 pounds of sausage a day. ‘This 
cutter can handle the entire output if 
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desired, as it has a capacity of 250 pounds 
in five minutes. 

One of the main reasons for the change 
from steam to motor drive was the saving 
in the expense for attendance of an engi- 
neer, as well as the greater convenience 
when motor driven. The direct connec- 
tion of the motor to the cutter eliminates 
belts, shafting, pulleys, etc., and effects 
a substantial saving in wear and tear. 
The attendant of the meat cutter does all 
the work of looking after the machinery 
that formerly required the entire time of 
another man. 


T 
Electric Heat ng in Cloth Manufacture. 

One of the chief parts in cloth manu- 
facture, says the Electrotechnische Zeit- 
schrift, December 17, is the finishing proc- 
ess by which the material is improved and 
given its fine appearance. The entire fin- 
ishing process is again divided into several 
parts, and among them the pressing, which 
makes the cloth smooth and glossy, plays 
an important role. The pressing is ac- 
complished by folding the cloth, placing 
between each layer a press board of 
smocth wood about one millimetre thick 
and putting the bale of cloth so prepared 
under a press, where the hardwood under 
each layer produces the gloss. The fibres 
of the textile are rendered more pliable by 
the simultaneous application of heat, and 
the generally employed method is to heat 
the press boards in special steam chests 
and place them between the layers of 
cloth, where they remain for about three 
hours under pressure. This method has 
several drawbacks, one of which is the 
impossibility of making all the boards 
equally hot, the result being an uneven 
finish. The process, moreover, requires a 
great deal of time. These disadvantages 
ere overcome by the new method of Julius 
Sarfert, who has invented an electrically 
heated press board. These boards are 
one to one-and-one-half millimetres thick 
and are used in the same manner as ordi- 
nary ones, except that they are required 
only at intervals of three to four centi- 
metres, that is, at about every fortieth 
layer, the common boards being used 
otherwise. At each side of the press is 
a copper bar, which supplies the current 
for heating. The strength and tension of 
ihe current varies, of course, according 
to the size of the press board and the 
time in which it is desired to bring the 
same to a certain degree of heat. The 
possibility of controlling the heat is also 
of great advantage. It is stated that, al- 
though the cost of heating by electricity 
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is somewhat higher than by steam, a great 
saving is effected in time and labor, two 
girls being able to treat almost three times 
as much cloth under the new method as 
two men could under the old. 

ome 
Illuminating Engineering Society—An- 

nual Meeting and Banquet. 

The annual meeting and election of 
officers of the Illuminating Engineering 
Society, held in New York city on the 
evening of January. 8, was one of the 
most successful since its inception. 

This society does not follow the usual 
custom of electing its officers at the an- 
nual convention, but an annual meeting 
is held in January of each year, being 
preceded by a banquet. As the meeting 
was held in the rooms of the Machinery 
Club, it may be taken for granted that 
the desires of the inner man were well 
cared for. 

There were some seventy-five members 
in attendance, including a large number 
from Boston and Philadelphia. Reports of 
the treasurer, Dr. A. H. Elliott, and of 
the chairman of the finance committee, 
L. B. Marks, show that the society has 
a surplus of over two thousand dollars. 

The retiring president, Dr. Louis Bell, 
spoke briefly of the work during the past 
vear and then introduced his successor, 
W. H. Gartley, of Philadelphia. Mr. 
Gartley is the first representative of the 
gas interests to be elected president of the 
society, and the selection was a happy 
one, and augurs well for an increasing 
interest in the subject by that fraternity. 
In addition to Mr. Gartley, the following 
cfficers were elected: Vice-presidents— 
C. O. Bond, Philadelphia; J. S. Codman, 
Boston; J. F. Gilchrist, Chicago. 

Directors—A. S. McAlester, New York; 
E. N. Wrightington, Boston, G. R. Green, 
Philadelphia; J. R. Keech, Chicago. 

Secretary—P. S. Millar, of New York. 

During the informal discussion which 
followed the election announcements the 
subjects of the advisability of dividing 
the membership into active and associate 
classes and also as to the qualification: 
necessary for membership, received atten- 
tion. A motion presented by Prof. E. L. 
Elliott, and seconded by H. Thurston 
Owens, instructing the president to 8p- 
point a committee to investigate and re 
port at the next annual meeting was for- 
mally carried. . 

It was suggested that Thomas A. Edi- 
son, Prof. Elihu Thomson and Dr. Auer 
Von Welsbach be elected honorary mem- 
bers, but no definite action was taken. 
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Current Electrical News 


CONTINENTAL EUROPE. 
(Special Correspondence.) 


PARIS, JANUARY 2.—In the Pyrenees region of France there 
is to be installed a system of electric-traction lines to cover an 
extensive region. The lines are to be constructed by the South- 
ern Railroad Company, which was granted the rights for this 
purpose not long ago. According to the present plans, there 
are to be installed three different lines of railroad, two of these 
being standard-gauge lines. One will run between Auch and 
Lannemezan, and the second from Arreau to Saint Lary. The 
third line is to be a narrow-gauge road between Castelneau and 
Tarbes. It is proposed to use hydroelectric power for operating 
all these lines, a turbine station being erected in the valley of 
the Oule. 

A recent decree issued in France by the Minister of Public 
Works, Posts and Telegraphs provides for the nomination of a 
commission to draw up instructions for first aid in case of elec- 
trical accidents. The commission consists of twelve members 
who have been chosen from among the leading physicians and 
electrical engineers of Paris. 

At Graville, France, there is soon to be erected an electric 
plant, which will be used as the center of a power-distribution 
System. It will be under the control of a syndicate which has 
been formed by the French Westinghouse Company in connection 
with a number of local companies. The new plant will be 
operated by steam turbines, according to the present project. 
Part of the current will be used in the factories of the Westing- 
house company, which are located in this locality. 

One of the most recent electric-tramway projects in Austria 
Is the construction of a narrow-gauge road, which will run from 
the town of Czernowitz to the suburbs, with its terminus at the 
locality of Sadagora. In Hungary the government has lately 
granted the rights for a local electric line, which will run from 
Holak, a station on the state railroads, to the watering place of 
Trencsenteplicz, It will be a single-track line with fifteen per 
cent maximum grades and fiftv-metre minimum curves. The 
estimated cost of the enterprise is 667.000 kronen. 

The contract has been recently awarded for a power-distribu- 
tion system of considerable extent in Spain. It is to utilize the 
leas of the river Ter, and kv the present project which calls 
or a 165-meter head of water, it is expected to secure 16,000 
horsepower, The current will be sent over a fiftv-five-mile power 
iine to Barcelona. The intention is to operate the line at 54,900 


volts. A. DE C. 
GREAT BRITAIN. 


(Special Correspondence.) 


Lonpon, JANUARY 2.—News has been received in London of 
a report by the Railway Commissioners of Victoria, criticizing 
the famous report by Charles H. Merz of London in relation to 
the conversion of the Melbourne railways to electric traction. 
This report is an adverse one to the electrification schemc—not, 
of course, in its engineering details, but as to the estimated sav- 
ings from electric traction having regard to certain local condi- 
tions, more particularly in reference to the possibilities of the 
steam-rolling stock. The Railway Commissioners, therefore, rec- 
ommend that the conversion of the Melbourne railways to electric 
traction Should not be carried out at present. This decision, 
which will be received with regret by electrical manufacturers, 
has been reached apparently on the sole ground that the financial 
improvement with electric traction is not regarded as sufficient 
to justify the very large capital expenditure which will be neces- 
Sary for the purpose. 

For some time past, negotiations with Marconi's Wireless 
Telegraph Company have been carried on for obtaining meteor- 
ological reports by wireless telegraphy from liners crossing the 
Atlantic. The purpose of the negotiations was to make a trial 
of three months’ duration, in conjunction with the Deutsche See- 
Warte, Hamburg, Germany, of an international system of wireless 
meteorological reports. It was originally hoped that the inter- 
national arrangements would be completed in time for the con- 
femplated trial to begin with the first day of 1909, but it has 
been found necessary to postpone the trial until February. In 
the meantime the owners of the Allan, American, Anchor, At- 
iantic Transport, Canadian Pacific, Cunard, Dominion, Red Star 
and White Star lines, all of which have ships carrying wireless 
epee us, have courteously promised their assistance, and the 
Marconi Company had arranged to notify their officials. The 
necessary instructions as to observing and coding for distribution 
to ships of the lines mentioned have now been issued, and in 


order that the experince of so important a month as January 
may not be missed, the shipping companies have been asked to 
allow their officers to report ‘observations to the Meteorological 
Office upon the forthcoming passages. 

It is said that a company is to be formed in Durban, South 
Africa, for acquiring and working an electrical process for the 
production of disinfectant from sea water. 

The first electrically-driven main winding plant in Great 
Britain has just been put into operation in a South Wales ears 


I will add some details of this in a later issue. 


EASTERN CANADA. 


(Special Correspondence.) 


OTTAWA, JANUARY 7.—Application is being made to the 
Parliament of Canada for a charter incorporating the Mexican 
Northern Power Company, Limited, The corporation is promoted 
by Canadians and will soon begin operations in the northern part 
of the Mexican republic. The authorized capital stock is $10,- 
000,000, and of this amount $7,500,000 has been issued. There is 
also a bond issue amounting to $5,000,000, but the authorized 
amount will reach $7,500,000. A valuable concession has been 
granted by the government of Mexico for the development and 
utilization of the waterpower on the Conchos River in the state of 
Chihuahua to supply electrical energy to the mining centers, cities 
and towns of that district. The concession is perpetual and abso- 
lute. W. F. Tye, formerly chief engineer of the Canadian Pacific 
Railway, is consulting engineer of the new company. He has 
spent many months in northern Mexico in the interest of the com- 
pany, and reports, cojointly with James Dix Schuyler, of the 
Panama Canal staff, that 25,000 horsepower can be developed. 
B. F. Pearson, of Halifax, Nova Scotia, is president of the new 
concern. Some two years have been spent in investigating the 
power and its possibilities. 

It is now officially announced that the Grand Trunk Railway 
has decided to introduce the telephone in the transportation de- 
partment, and that it will gradually supersede the telegraph in 
the operation of trains. W. W. Ashald, superintendent of tele- 
graph for the system, says that while it has not yet been 
definitely decided by the management just where the initial in- 
stallation will be made, it will in all probability he on the single 
track east of Montreal, a section of the main line to Portland. 
Mr. Ashald says that the superiority of the telephone over the 
telegraph has now been completely demonstrated. The installa- 
tion on the double track of the Grand Trunk. between Montreal 
and Chicago, is less urgent than the change on the single-track 
lines, 
A meeting was recently held in Ottawa by a number of capi- 
talists interested in the project of a belt line of electric railway 
connecting the principal towns and villages of the central Ottawa 
valley and the St. Lawrence front. A charter for a part of the 
projected line jis already in existence, and it was decided to take 
steps to secure authority to construct the remainder. The extent 
of the line would be about 200 miles. W. 


WESTERN CANADA. 


: (Special Correapondence.) 

WINNIPEG, JANUARY 7.—The Preston Car Company, of Preston, 
Ontario, has been awarded the contract to supply cars to the 
municipal strect-railway system at Edmonton, Aiberta. The cen- 
tract price is $3.225. f. o. b. Edmonton, but this price does not 
include tho motors, which will bring the price per car to $5,400. 

The route for the municipal street railway to be built at 
Calgary. Alberta, during the coming summer at a cost of $478,000, 
has been mapped out by the commissioners and includes only one 
suburban line, the commissioners having decided to build to Hill 
crest only this year. Mayor Jamieson may be addressed for 
information. 

A. J. Richards, manager of the government telephone system 
in Edmonton, Alberta, has been appointed to succeed A. E. Morri- 
son, superintendent of government telephones at Calgary, Alberta. 
O. Higman, engineer, has taken the position vacated by Mr. 
Richards, and Mr, Morrison goes to Minneapolis, Minn., to acecpt 
a position in that city. 

The board of directors of the Northwestern Telephone Com- 
pany, with head office at Saskatoon, Sask., has been reorganized. 
The following comprise the board for 1909: President, J. C. 
Drinkle; vice-president, W. J. Bell, and managing director, J. W. 
Hair. 
At the last meeting of the City Council of Edmonton. Alberta, 
$280,000 was voted for improvements and extensions to te water- 
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works and electric-lighting systems. 
for information. 

James D. Schuyler, of Los Angeles, Cal., has advised the 
British Columbia Electric Railroad Company to build a seventy- 
five-foot dam at the mouth of Coquitlam Lake. This will form a 
vast storage reservoir and increase the power supply of the 
company. The suggestion has been presented to the provincial 
government, whose sanction is necessary before the work can 
proceed. R. H. Sperling at Vancouver, British Columbia, is gen- 
eral superintendent of the company. 

The ratepayers of Saskatoon, Sask., have approved a by-law 
authorizing the expenditure of $30,000 on extensions to the mu- 
nicipal electric-lighting plant. Mayor Clinkskill can furnish in- 
formation concerning the plant. R. 


IMPORTANT DEVELOPMENTS. 


PLAN WATER STORAGE FOR POWER PURPOSES IN 
NEW YORK STATE—The Water Supply Commission of the 
state of New York will submit to the next session of the Legis- 
lature at Albany plans for an elaborate system of water storage 
in the Adirondacks and other regions of the state. In a general 
way the commission recommends the impounding of streams in 
huge reservoirs at points where the maximum amount of power 
can be obtained. These dams, some of them of enormous ex- 
tent, are to be erccted by the state, and the waterpower is 
to be rented to private concerns, a plan which, it is claimed, 
will net the state a handsome profit on the investment. Engineers 
of standing have been employed by the commission for some 
time in perfecting these plans, which have been carefully gone 
over and the cost of each dam figured out. It is believed the 
plans of the commission will meet with the governor’s hearty 
approval, as he has advocated a proper conservation of the water- 
powers of the state in all of his messages, and the scheme of 
the rental of waterpower to private companies received his 
emphatic endorsement when he vetoed a bill granting water 
rights to a corporation and insisted on the substitution of a 
measure which required the corporation to pay a rental to the 
state. The whole plan, which is said to be one of the most 
important economic measures proposed in many years, has been 
worked out to the smallest detail. 


PERSONAL MENTION. 


MR. B. F. CRESSON, general manager of the Easton (Pa.) 
Gas and Electric Company, was presented with a loving-cup, on 
New Year’s Day, by his 1908 staff of officers. 


MR. THOMAS GRAHAM GRIER, well known among Chicago 
electrical men, will deliver a lecture on the Panama Canal, be- 
fore the Royal League, Chicago, January 25. 


MR. SIMON BAMBERGER, of Salt Lake City, Utah, president 
of the Salt Lake & Ogden Railroad, has been in Chicago, where 
he was making arrangemerts for the electrification of the road. 


MR. A. C. WESTPHAL has resigned as manager of the elec- 
tric-light plant at Staples, Minn., and is succeeded by Mr. John 
Effinger, who has been employed in the municipal lighting plant 
at Austin, Minn., for the last eighteen years. C. 


MR. FRED W. HULME has secured the Chicago agency for 
the Moloney Electric Company and will handle the Moloney 
transformer, in addition to the Grant flaming-arc lamp, at his 
headquarters in the Old Colony Building, Chicago. 


MR. W. F. SMITH, for the past seven years superintendent 
of the Toledo, Bowling Green & Southern Railway, now under 
lease of the Toledo Urban & Interurban, has been elected gen- 
eral manager of the street-car system of Dayton, Ohio. H. 


MR. LESLIE R. HICKS has resigned his position in charge 
of the electric-lighting department of the Elgin, Aurora & Chicago 
Railroad Company at Elgin, Ill., becoming electrical engineer of 
the Fall River Electric Light Company, Fall River, Mass. 


MR. HENRY C. MORRIS, for several years assistant general 
manager of the Bay City (Mich.) Traction and Electric Company, 
and the Bay City Gas Company, has severed his local connections 
in order to go to Dallas, Tex., where he will engage in special 
work. f 


MR. HOMER E. NIESZ, manager of the Electrical Trades 
Exposition Company, Chicago, returned last week from Hot 
Springs, Ark. Mr. Niesz’s many friends will be glad to learn 
that he is again enjoying the best of health and is once more 
“in the harness.” 


MR. H. L. MONTGOMERY has succeeded Mr. M. C. Turpin 
as general manager of the Auburn (N. Y.) Light, Heat and Power 
Company. Mr. Eugene Creed succeeds Mr. Montgomery as new- 
business manager. Mr. C. A. Callendar has been appointed super- 
intendent of the company. 


MR. J. J. ESTABROOK resigned as secretary and vice-presi- 
dent of the Engineering Specialty Company, Stamford, Conn., on 
January 1. He will locate in the Havermeyer Building, New 
York city, with a full line of small standard and special motors, 
and generators, motor generators, etc. 


Address Mayor Macdougall 
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. MR. FRANK G. BOLLES has been appointed commercial 
engineer with the Allis-Chalmers Company, Milwaukee, Wis. 
This post has been recently created. The duties of this position 
will be largely of a diplomatic nature and the affable and cul- 
tured Bolles is the right man in the right place. 


MR. FRANK A. POOR has resigned as sales manager of 
the Bay State Lamp Company, Danvers, Mass., to become gen- 
eral sales manager of the Hygrade Incandescent Lamp Company, 
of 136 Liberty Street, New York, and Danvers, Mass., manu- 
facturer of Hygrade carbon, tantalum and tungsten lamps. 


MR. WM. HARPER BUTLER, formerly general manager of 
the Portage County (O.) Telephone Company and at various 
times promincntly connected with many electrical interests, was 
married to Miss Blanche Wasson at Cincinnati on December 29. 
The bride is a sister of Mrs. Homer E. Niesz, wife of the man- 
ager of the Chicago Electrical Trades Exposition Company. 
The marriage ceremony was performed at Christ Church. After 
a wedding breakfast at the Sinton Hotel, Mr. and Mrs. Butler 
left for St. Louis, where they were the guests of President J. S. 
Thurman of the General Compressed Air and Vacuum Machinery 
Company, with which Mr. Butler is now connected as Chicago 
district manager. 


MR. HUGO REISINGER of New York city, well known by 
the electrical trade as the exclusive importer of “Electra” arc- 
lamp carbons, has been made honorary fellow for life of the 
Metropolitan Museum of Art. To his large circle of intimate 
friends Mr. Reisingcr has long been known as an art con- 
noisseur who has devoted most of his spare time to the patron- 
age of German art, of which he owns the best collection in this 
country. He was principally instrumental in bringing about the 
exhibition of German contemporary art now being held at the 
Metropolitan Museum. The certificate of his appointment to 
life fellowship was presented to him by Mr. J. P. Morgan, presi- 
dent of the board of trustees. 


MR. J. MIFFLIN HOOD, JR., has been appointed chief en- 
gineer of the United Railways and Electric Company, of Balti- 
more, Md., to succeed Mr. Charles’ O. Vandevanter, who re- 
signed. Mr. Vandevanter’s resignation was wholly voluntary. 
He was formerly chief engineer of the Western Maryland Com- 
pany. Mr. Hood received a degree in civil engineering from 


Princeton, and since graduation has been connected with railroad 


construction work in various parts of the country. With Mr. 
Vandevanter he was lately of the engineering firm of Vandevanter 
& Hood, of Baltimore. Mr. Hood is the son of the late Gen. 
John M. Hood and has followed the profession of his father, who 
was the president of the United Railways and for twenty-eight 
years president and general manager of the Western Maryland 
Railroad. 

MR. THOMAS A. EDISON, according to an interview printed 
in the Newark (N. J.) Star, is now engaged in the development 
of a storage battery which, applied to the ordinary city street-car 
system, will enable the accumulators carried by the cars to be 
charged during the night or hours of relatively low station power 
demand, thus avoiding the present heavy evening peak-load when 
both lighting and transportation systems require large amounts 
of current, and enabling the use of generating machinery of 
smaller capacity. Mr. Edison is quoted as declaring that such 
batteries, carried under the seats, would propel the car for 100 
miles of city service run, as this system can be made regen: 
erative. A car built along this line will be completed in the 
spring and then experiments will be made on the local Third 
Avenue surface line, it is said. 

MR. G. W. ARMSTRONG, the energetic western manager of 
the Excello Arc Lamp Company, returned last week from an ex 
tended trip covering the Southern and Western States. He was 
away nearly seven weeks and visited the most important cities 
between Chicago and New Orleans, and then covered the Pacific 
slope, returning by way of Seattle and St. Paul, covering over 
9,000 miles. The principal mission of the trip was to make 
known to the many possible users of arc lamps in the southerd 
and western territory the advantages of the Excello flaming 
arc lamps. Sample lamps were carried and demonstrations given 
in every city of any importance, explaining to central-stavon 
men, their salesmen, and the representatives of the Excello com 
pany every detail of the lamp, how it should be used, its ad- 
vantages, etc. Many of the companies Mr. Armstrong visited. 
called in their salesmen in order that they might receive the 
benefit of his knowledge of the flaming-arc business. Some e* 
cellent contracts for direct representation were made, and, 1D 
addition, a great many new customers were added to his com 
pany’s already large list. He was particularly pleased to place 
the Excello with the Union Stock Yards, Denver, and, although 
its adoption meant an additional expenditure of about $700, the 
Denver corporation was willing to spend this extra amount 10 
order to obtain what their engineers considered the best lamp. 
Mr. Armstrong is one of the best posted flaming-arc lamp men 
in the country, and his enthusiasm and energy have been greatly 
instrumental in bringing the Excello to the front, and the com 
pany is to be congratulated in having so able a representative to 
look after its interests in the West. 


January 16, 1909 
ELECTRIC LIGHTING. 


(Spectat Correspondence.) 
LORETTO, NEB.—E, J. Mille will install an elcctric-light plant 
C 


at Loretto. : 
LEWISTOWN, MONT.—The Citizens’ Electric Company is 


planning an extension to Moore. 


MODESTO, CAL.—The La Grange Light and Power Company 
has been granted a franchise at Modesto. P: 


MURRAY, IA.—G. M. Miles, of St. Louis, Mo., has been 
granted an electric-light franchise at Murray. 


KEOKUK, IOWA—The Keokuk Gas and Electric Company has 
been Incorporated with a capital stock of $300,000. 


ST. HELENA, CAL.—Henry Brown has been granted an elec- 
triclighting franchise for the term of fifty years. A. 

TOPPENISH, WASH.—The City Council has granted an elec- 

tric-lighting franchise to the Northwest Light and Water Com- 
pany. A. 

SOMERVILLE, TEX.—The Somerville Electric Light and 

Manufacturing Company has been incorporated with a capital of 
P. 


$10,000. 
PORTLAND, ORE.—The J. C. English Company has been 
incorporated to engage in the electrical supply business at 
Portland. 

HUDSON, WIS.—The City Council has granted the contract 
to furnish street lights and pump water to the Burkhardt Power 
Company. C. 

HOKAH, MINN.—The new owners of the Weber flour mill 
propose to install an electric-light plant and furnish the village 
with electric light. C. 

RED LAKE FALLS, MINN.—The City Council has under con- 
sideration the renewal of the lighting franchise to the Red Lake 
Falls Electric Light Company. C. 

TOWER CITY, PA.—The Sterling Electric Light Company 
has started up its electric-light plant at Tower City. H. T. 
Bressler has been made manager. 

MINNESOTA CITY, MINN.—A deal is pending by which the 
La Crosse Water Power Company may take over the plant of 
the Minnesota Light and Power Company. C. 

BOZEMAN, MONT.—The contract for the city lighting has 
been let to the Madison River Power Company at seven dollars per 
light per month for a period of two years and cleven months. C. 

LEWISTON, IDAHO—W. H. Bourke, of Spokane, Wash., has 
applied to the City Council for a twenty-five-year lighting and 
ie franchise, agreeing to build and operate a plant at Lewis- 

; A. 

FOWLER, KAN.—R. B. Flesch & Company have been granted 
a franchise for an electric-light, water and ice plant. A plant 
P built involving an expenditure of between $10,000 and 

MONANGO, N. D.—The little town of Monango expects to 
install an electric-light plant in the near future and assures & 
paying investment to the capital willing to undertake the im- 
provement. 

NEW ALBANY, IND.—Fire which started in the electric-light- 
ing plant of the Ohio Falls Iron Company's old mill damaged the 
machinery and mill to the extent of about $1,000. The damage 
will be repaired. 

PINE CITY, MINN.—The Pine City Milling and Electric Com- 
pany is promoting the development of a power plant on the Snake 
River, seven miles east of Pine City, which will supply the town 
with electric light. 

ALBANY, N. Y.—Assemblyman John D’Brian has introduced 
a city hall lighting bill calling for a bond issue of $37,500 to 
meet the expense of equipping the city hall and county building 
with electric lights. 
iei PARK RAPIDS, MINN.—A twenty-year franchise for electric 
ghting has been voted to L. H. Rice. He will improve the plant 

and probably devclop waterpower on Potato River, five miles 
north of Park Rapids. C. 
z SAN AUGUSTINE, TEX.—The San Augustine Light and 
Ta Company has been incorporated with a capital stock of 
000 by W. N. Foster, J. W. Garrick, T. B. Saunders, T. L. 
Foster and F. K. Nance. 


pakt OS ANGELES, CAL—C. A. Short and H. R. Elliott, of Salt 

eN ity, Utah, are in Los Angeles promoting the power develop- 
n which is to furnish electrical energy for the mines of Gold 

Spring and neighboring camps. À. 


PE E WASH.—The telephone exchange, power and light 
and e the water systems of Tenino have been taken over 
3 e E B wider one management by W. D. Hayes and 
. . , e num e , : 
department. r of improvements are planned for — 
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SPOKANE, WASH.—The Big Bend Light and Power Company 
is completing plans for the construction of a plant to develop 
The 


15,000 horsepower. Work is to commence in the spring. 
site of the plant is on the Spokane River. 


TACOMA, WASH.—The pcople of Tacoma 
proposition to build a municipal power plant. Although strong 


opposition has developed, it Is believed that the majority of voters 
favor the piar. The plant is to cost approximately $2,000,000. 


ECORSE, MICH.—The gas-lighting franchise in the village of 
Ecorse expires shortly and the citizens are discussing the matter 
of electric lights. A municipal lighting system is not considered 
possible, but an effort will be made to secure electric power 


from Detroit. 
PASADENA, CAL.—Plans for the completion of the municipal 
e City Counci] by Manager 


Nghting plant have been presented to th 

C. W. Koiner. These call for a bond issue of $150,000 and the 
purchase of the overhead distributing system of the Edison Elec- 
tric Company. A. 

EATON RAPIDS, MICH.—The municipal lighting plant at 
Grand Ledge, which has been giving poor satisfaction for a long 
time, has finally zone out of commission. The matter of furnish- 
ing lights has passed into the hands of the Commonwealth Power 
Company by contract. 

LEXINGTON, KY.—Articles have been filed incorporating the 
Midland Electric Company, formed for the purpose of acquiring 
the new lighting franchise recently sold by the city of Lexington 
to the Kentucky Water, Heating and Illuminating Company. The 
capital stock is $100,000. 

LEWISBURG, TENN.—The town of Cornersville is soon to 
be Sichted by electricity, the power to be furnished by the plant 
at Lewisburg. The Lewisburg Light and Power Company re- 
cently purchased the Lewisburg plant and will establish a new 


plant of greater capacity. 


ELLWOOD CITY, PA. 
plant has been put in shape for 
Nolan. The station has been out o 
but Mr. Nolan is conficent the Council wil 
to operate its own Hght plant. 

ORMSTOWN, QUE—A_ disastrous fire broke out in the 
dynamo room of the Ormstown electric-lHght plant and quickly 

In two hours both the electric- 


spread to Walsh's rolling mill. 
light plant and the mili were a total loss. The property was 
insured to the extent of $7,500, but this will not nearly cover the 


loss. 

SHEBOYGAN, WIS.—The J. M. 
Company, of Sheboygan, is electrifying its plant at Riverside. 
Electric motors will be employed for power purposes, Acker & 
Schiffeffneder are installing a switchboard at a cost of from $3,000 
to $4,000, and the cost of the entire equipment will pane to 


about $15,000. 
HARTFORD, CONN. 


will vote on the 


—At a cost of $300, the electric-light 
operation by City Electrician 
f service for a number of years, 
l vote to allow the city 


Kohler Sons Manufacturing 


—The Rocky River Power Company is 
to petition the Legislature for a broad franchise to harness the 
r in Litchfield County. It will ask for the right 
Sharon and 4o operate manu- 


to erect dams at Cornwall and 
ated at its 


facturing plants in those towns from power gener 


electric plants. 

ASHEVILLE, N. C.—George W. Vanderbilt has turned over 
to the Asheville Electric Company his electrical equipment and 
contracts for lighting houses in Biltmore village and Kenilworth 
Inn. Mr. Vanderbilt bought electric power from a waterpower 
plant, and has made a good profit in furnishing the light to Bilt- 


mcre residents. 

DANVILLE, ARK.—The Danville Electric Light Company, 
of Danville, has filed articles of incorporation. The capital stock 
is $100,000, all subscribed. The incorporators are: D. F. Mont- 
gomery, president; J. B. Graydon, vice-president; George Leming, 
secretary; A. M. Falls, treasurer; C. T. Meadows, W. T. Black- 
burn and T. L. Pound. 

HOOD RIVER, ORE.—The Tucker power site on Hood River 
has been purchased by Dr. J. F. Watt and A. S. Watt. A company 
will be organized under the name of the Watt Development Com- 
It is estimated that 8.000 to 10.000 horsepower can be 
he city of Hood River for manufactur- 


pany. 
developed and brought to t 
ing and other purposes. 
RACINE, WIS.—The Light and Power Company of Delavan, 
Wis., has been ordered sold by Judge Belden. Suit had been 
brought by Edward F. Williams and A. H. Kendrick, trustees 
for holders of bonds of the company. to foreclose the mortgage. 
The company issued $30.000 in bonds and neither principal nor 


interest was paid when due. 

EL RENO, OKLA.—Henry Schafer and J. W. Maney, pro- 
moters of the interurban electric line between Oklahoma City 
and El Reno, and other prospective towns, have purchased the 
clectric-light plant at El Reno for $224,801. They will utilize the 
plant for a power house at the El Reno terminus of the railroad 


line, besides furnishing lights for the city. 
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ALFRED, ME.—The installation of the new power plant on 
the Little Ossipee River, which will transmit light and power 
to the Limerick Mills, about four miles above, is progressing 
rapidly. It is expected that the mill will be operating in full 
by electricity this month. The plant is equipped with 4,000 
spindles. J. F. Moore is president and C. G. Moulton is treas- 
urer. 


MILWAUKEE, WIS.—The Greater Milwaukee Association has 
taken up the problem of the proper lighting of Grand Avenue and 
Wisconsin Street, between Eleventh Street and the lake front. 
Conferences have been held by Secretary C. M. Towne and W. B. 
Weller with President John I. Beggs, of the Milwaukee Electric 
Railway and Light Company, along the lines suggested at a recent 
special meeting. 


BUCYRUS, OHIO—After many difficulties Bucyrus will have 
a lighting plant of its own in the near future. The issue of bonds 
for the building of a new municipal lighting plant had been held 
up by an injunction granted by Judge Babst on the petition of a 
taxpayer. Judge Young has dissolved the injunction and the bonds 
will now be issued without delay. The sum of $90,000 will be 
spent on the plant. H. 


SEATTLE, WASH —Mayor Jobn F., Miller, of Seattle, favors 
a charter amendment which will separate the city water and light 
departments, creating an assistant superintendent, who will have 
entire charge of the lighting system. The present superintendent 
of both departments is seriously burdened, and it is believed that 
under separate management the municipal lighting plant can be 
made productive of more revenue. 


BARBOURSVILLE, W. VA.—The United Utilities Company, 
of which L. L. Dowthat is manager, is planning to constructea 
combined electric, water and steam-heating plant. The equipment 
is to include one twenty-five-kilowatt 225-volt direct-current gen- 
erating unit; one fifty-gallon turbine pump; two 150-horsepower 
boilers to operate at 125 pounds, and a three-panel switchboard 
for 220-volt generators to operate in parallel on six fifty-lamp 
light and power circuits. 

MUSKEGON, MICH.—A second high-tension line will be 
strung from Croton to Muskegon by the Grand Rapids-Muskegon 
Power Company. It is probable that the new line will be built 
within the year, passing through the villages of Fremont and 
Newaygo, provided sufficient business can be obtained to war- 
rant the extension of these two villages. The Grand Rapids- 
Muskegon Power Company now operates a 110,000-volt trans- 
mission line from Croton Dam to Grand Rapids, as well as a 
72,000-volt line from Rogers Dam through Croton to Grand Rapids 
and Muskegon. 


REDDING, CAL.—The fourth power plant of the Northern 
California Power Company has been started up, adding 3,000 
horsepower to the company’s system, making a total of 13,000 
horsepower. The new plant is in the Shingletown country, near 
Volta, where the company has two other plants. Still another 
plant is at Kilarc, east of Redding. A fifth plant is under con- 
struction on South Battle Creek, where 5,500 horsepower will be 
developed electrically. A sixth plant will be put up five miles 
below this one, at the foot of Inskip Butte, and 8,500 horsepower 
will be developed there. 


SPRINGFIELD, MASS.—John Hall, Jr., of 1892 Riverdale 
Street, has completed a tide water power device on which a 
patent has been granted. The generator is in the form of an 
inverted stationary tub or tank with holes in the bottom so that 
the water enters and causes the air in the tank to be com- 
pressed, thus generating power. When the water or tide recedes 
a partial vacuum is formed. In the model which Mr. Hall has 
at his home there are four small tanks placed in a reservoir 
and he has already been able to operate by the compressed air so 
produced, a one-and-one-half horsepower engine. 


RUTLAND, VT.—An addition to the Chittenden dam, which 
will mean almost the doubling of the capacity of the waterpower, 
is being discussed by the Rutland Railway, Light and Power Com- 
pany. General Manager George S. Haley has stated that in all 
probability the dam will be raised in the near future. The plan, 
if carried out, will increase the water storage capacity of the 
dam about 400,000,000 cubic feet. At present the dam backs 
up about 500,000,000 cubic feet of water and the extra ten fect 
of masonry will increase the capacity more than 400,000,000 
cubic feet. The dam at present is forty feet in height. 


BELLINGHAM, WASH.—Under the agreement with the 
Forestry Bureau, the Skagit Power Company must have its plant 
completed within three years. Included in the preliminary work 
in the erection of the plant will be the construction of a railroad 
from Rockport to the dam, a distance of twenty-eight miles, and 
the harnessing of Bacon Creek, which will supply 300 horsepower 
for construction work. The dam for the main power plant will be 
112 feet high. Water will be conveyed to the plant througn a 
tunncl twenty-eight feet in diameter, with a drop of 380 feet. 
James Biggs, of Denver, and C. Parker, of Colorado Springs, Colo., 
are the principal stockholders of the company. A. 
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FLINT, MICH.—Articles of incorporation have been filed by 
the Flint Electric Company, which expects to construct fifteen 
dams on the Au Sable River at a cost of $8,000,000. E. F. Loud, 
of Au Sable, N. S. Potter, of Jackson, and H. Kimball] Loud, of 
Au Sable, are owners of the stock. The new company has been 
granted a thirty-year franchise, the city receiving the right to 
revise rates every six years. The company expects to have power 
in February, 1910, for distribution and will serve the following 
counties: Arenac, Bay, Cheboygan, Crawford, Gladwin, Gratiot, 
Genesee, Iosco, Lapeer, Midland, Montmorency, Ogemaw, Oscoda, 
Presque Isle, Saginaw, Shiawassee and Tuscola. For the purpose 
of formal organization the capital stock is placed at $10,000, all 
paid in. i i 


HAMILTON, ONTARIO, CANADA.—Announcement that the 
directors of the Dominion Power and Transmission Company, 
Limited, have decided to suspend payment of dividends is attribu- 
table in part to the general business depression and also to cer- 
tain special adverse factors operating at a time when development 
work was in progress. The completion of the Brantford & Hamil- 
ton Electric Railway has cost several hundred thousand dollars 
more than originally estimated. The authorized capital of the 
company consists of $9,900,000 common; $10,000,000 preferred, and 
$5,100,000 limited preferred. The company was organized in Jan- 
uary, 1907, under a perpetual charter. It owns and controls the 
entire electric-light and power business of Hamilton and St. 
Catherines, Ont., and intervening territory; also entire street and 
jnterurban railway business of Hamilton and surrounding terri 
tory, serving a population of about 150,000. The company’s water- 
power plant, at St. Catherines, has a capacity of about 42,000 
horsepower. Water is taken from the Welland Canal, under lease 
from the Canadian Government, which with renewal privileges 
extends to the end of 1965. Its street-railway system consists 
of twenty-two miles in operation in Hamilton and eighty-three 
miles of interurban lines partly on private right-of-way, 


OBITUARY. 


MRS. ROGER V. PETTINGELL died at West Somerville, 
Mass., recently, and was buried in Evergreen Cemetery, West 
Somerville, on Thursday, December 30. She was married but 
three months ago to Mr. Pettingell, the son of Mr. Fred Pettingell, 
the founder of the house of the Pettingell-Andrews Company of 
Boston, Mass. 


MR. THOMAS DEVINE, traffic manager of the Boston, Mass., 
offices of the Western Union Telegraph Company, died at his 
home in Boston. He was born in Providence, R. I., forty-four 
years ago, and had been connected with the Western Union 
for nearly twenty years. He worked at many big yacht races, 
football games, and other events. The Harvard coaches selected 
him as secretary of the ’Varsity crew in 1906, taking him to Eng- 
land with the crew. Mr. Devine was well known throughout New 
England. 


ENGINEERING SOCIETIES. 
TOLEDO SECTION, A. I. E. E.—The Toledo Section of the 


. American Institute of Electrical Engineers at a recent meeting 


in its rooms in the Builders’ Exchange Building, elected the 
following officers: C. R. McKay, chairman and chairman of 
programme committee; M. W. Hanson, vice-chairman; G. E. Kirk, 
secretary; W. A. Hill, treasurer, and J. W. Sharp, chairman of 
membership committee, H. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE—The local executive committee of the British Associa- 
tion for the Advancement of Science, which will hold its con- 
vention in Winnipeg next summer, expects a highly successful 
meeting. Already so many inquiries have been received in con- 
nection with transportation and accommodation matters, that the 
honorary secretaries have appointed C. S. Tyrell, permanently in 
offices at the University of Manitoba, to give his whole time to 
the work of preparation. 


NEW PUBLICATIONS. 


THE KANSAS GAS, WATER, ELECTRIC LIGHT AND 
STREET RAILWAY ASSOCIATION has published a 110-page 
book containing the full proceedings of its eleventh annual 
meeting held at Pittsburg, Kan., on October 8 and 9, 1908. The 
book contains all the papers read before the association and 
a roster of its membership. The secretary is J. D. Nicholson of 
Newton, Kan. 


GENERAL ELECTRIC REVIEW—The January number of 
the General Electric Review contains two mathematical papers 
by Dr. C. P. Steinmetz, on the subjects of “Thermodynamics” 
and ‘“Variable-ratio Converters.” Other principal articles arè: 
“A Comparison of Present-day Methods of Street Illumination,” . 
by N. R. Birge; “Centrifugal-pump Fire-boats,” by C. C. West; 
“Foreign Transportation Problems,” by E. F. Colyer, and the 
concluding installment of the paper by L. T. Robinson and O. 
Holz on the “Influence of Wave-form of E. M. F. on Core Loss 
and Exciting Current in Transformers.” 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 

TULSA, OKLA.—The Citizens’ Telephone Company, of Tulsa, 
bas been organized. 

SIOUX FALLS, S. D.—The Cataract Hotel will install a com- 
plete Interior telephone system. C. 

PARSONS, KAN.—J. E. Peflcy and others are about to build 
a telephone system at Parsons. 

MERRYVILLE, LA.—The Merryville Telephone Company has 


been organized with a capital stock of $10,000. F; 
EGAN, S. D.—The Moody County Telephone Company has 
been incorporated with a capital stock of $60,000. P. 


ST. MICHAEL, MINN.—The Osseo Telephone Company, of 
Osseo, will build a local exchange at St. Michael. C. 

BELLO, TEX.—The Bello Telephone Company has been in- 
corporated in Bello with a capital stock of $1,000. 

OAKWOOD, OKLA.—The Oakwood Mutual Telephone Com- 
pany has been organized with a capital stock of $600. 


BAKER, WASH.—The Skagit River Telephone and Telegraph 
Company has been incorporated with a capital stock of $10,- 
P. 


000. : 
MINNEAPOLIS, MINN.—At the annual meeting of the North 
American Telegraph Company the directors and officers were re- 


elected. 

CROOKSTON, MINN.—The Tri-State Telephone and Tele- 
graph Company has again applied for a franchise for toll-line con- 
nection. C. 

VOLIN, S. D.—The Volin Telephone Exchange Company has 
been incorporated by Iver Bagstad and others, with a capital 
of $25,000. P. 

MERIDIAN, MISS.—The Home Telephone Company con- 
templates extending its line to Whitfield, Ala. About $400,000 
will be expended. 

PAWNEE, OKLA.—The Coal Creek Telephone Company has 
been incorporated by John Wolfe of Pawnee and W. J. Nail and 
J. M. McKill, both of Ralston. 

LEXINGTON, S. C.—Company has been organized with Has- 
kell Schull, president: Marshall Hook, vice-president; W. K. 
Hook, secretary, and G. A. Kaminer, treasurer. 

CUMBERLAND, WIS.—Farmers in the vicinity of Cumber- 
land have merged their various rural lines into the McKinley 
Telephone Company, and propose building a second exchange. C. 

SOUTH . RYEGATE, VT.—The Blue Mountain Telephone 
Company, of South Ryegate, has been formed with a capital of 
$30,000 to install a telephone system in Groton, Ryegate, New- 
bury and Topsham. 

BROWNWOOD, TEX.—The telephone system of the West 
Texas Telephone Company, with general offices at Brownwood, 
is being rebuilt. A new exchange building will be erected and 
about $30,000 spent in improvements. 


MINNEAPOLIS, MINN.—The telephone companies of Minne- 
sota have discontinued the sale of coupon books for toll service, 
following an opinion rendered by the Attorney-General’s office 
that the books constituted a violation of the anti-pass law, which 
became effective January 1. C. < 

DENVER, COLO.—The Naturita Telephone Company, which 
proposes building lines through Montrose and San Miguel coun- 
ties, has been incorporated with a capital of $50,000. The prin- 
cipal offices are to be at Coventry. The incorporators are G. A. 
Akers, H. H. Ross, Henry Pamm, George M. Hook and Arthur 
Priestley. 


AUSTIN, TEX.—A bill affecting the telephone business that 
will come before the Legislature, now in session, is being drafted 
by Representative Chester H. Terrell, of San Antonio. It pro- 
Vides that the lines of all local telephone companies in towns and 
cities of the state shall be connected and that they shall do an 
interchange of business. D. 


BATAVIA, N. Y.—Articles of incorporation of the Pavilion 
Telephone Company have been filed, with an authorized capital 
of $10,000. The company is authorized to build lines on the 
highways in Genesee, Livingston and Wyoming counties. The 
directors are B. J. Bernd, G. D. Hudson, S. O. Hubbard, M. A. 
Christman and E. D. Starr of Pavilion, and Horace S. Bradley 
and D. J. Morrow of Covington. 


CHICAGO, ILL.—The Atchison, Topeka & Santa Fe Railroad 
a announced that it will operate the entire main line from 
So aaa to the Pacific Coast by telephone instead of by telegraph. 

e substitution will be carried on as rapidly as possible. Con- 
ees have been let for the installation of the telephone system 
$ ee Kansas City and Emporia, Kan. As soon as this section 
Th shed work will be begun between Kansas City and Chicago. 

e entire cost will be about $2,000,000. 
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TOLEDO, OHIO—A new long-distance telephone company 
is being formed by James S. Brailey, of Toledo, president of the 
Toledo, Indianapolis and Cuyahoga telephone companies, presi- 
dent of the United States Telephone Company, and vice-president 
of the Detroit Home Telephone Company, and his St. Louis asso- 
ciates. It is said that the new company will have contracts for 
service with nearly 1,000 independent telephone companies and 
will include every point of {mportance between Kansas City and 
New York. It is said that Mr. Brailey will retire from the presi- 
dency of the United States Long Distance Telephone ar 


pany. : 
ELECTRICAL SECURITIES. 


There was a good deal of irregularity in the stock markets 
last week, Wall Street experiencing a great shock as a result of 
the Supreme Court decision against the Consolidated Gas Com- 
pany, the stock of which was the subject of a considerable de- 
cline. This decision, by the way, should be studied by all having 
to do with the financing of public utilities. Trade conditions 
maintain the recent improvement, although complaint is heard 
that this is not brisk enough. Nevertheless, it appears to be 
a fact that there’ has been a substantial development in every 
line of industry. 

Dividends have been declared upon the following electrical 
securities: American Light and Traction Company; a quarterly 
dividend of two per cent on the common stock against one-and- 
three-fourths per cent for the last quarter, placing the stock on 
an eight per cent basis; last August the stock was placed on a 
seven per cent basis, before which it was on a six per cent basis, 
earnings having been steadily increasing. Also the regular quar- 
terly dividend of one-and-one-half per cent on the preferred stock, 
both dividends payable February 1. Railway and Light Securities 
Company: the regular semiannual dividend of $3 per share on 
the preferred stock, payable February 1 to stock of record Janu- 
ary 18. East St. Louis & Suburban Company, regular quarterly 
dividend of one-and-one-fourth per cent on the preferred stock, 
payable February 1 to stock of record January 15. Columbus 
Railway Company; quarterly dividend of one-and-one-fourth per 
cent on the preferred stock, payable February 1 to stock of 
record January 15. New Hampshire Electric Railways; regular 
semiannual dividend of one per cent on the preferred stock, pay- 
able January 30 to stock of record January 20. North American 
Telegraph Company; regular annual dividend of six per cent. 
Brooklyn City Railroad Company; regular quarterly dividend of 
two-and-one-half per cent, payable January 15. 


ELECTRICAL SECURITIES FOR THE WEFK ENDED JANUARY 9. 


New York: Closing. 
Allis-Chalmers common ......ceceeeeeceees 15% 
Allis-Chalmers preferred .....esssosessseso 4814 
American Tel. and Tel. Company (ex. div.) 1271 
Brooklyn Rapid Transit..........e+-eeeees 6814 
General Electric .......c cece cece reese anne 551: 
Interborough-Metropolitan common ........ 14% 
Interborough-Metropolitan preferred ....... 41% 
Kings County Electric. ........ 0. cence ees 126% 
Mackay Companies (Postal Telegraph and 

Cable) common .......-66-- Make Ree 75 
Mackay Companics (Postal Telegraph and 

Cable) preferred 2... ce eee c eee eee eee eee 69 
Manhattan Elevated ........cce reece erees 149 
Metropolitan Street Railway.............. 30 
New York and New Jersey Telephone..... 11 
Western M1012 <6 eine ia sees een dee eas 6714 
Westinghouse Manufacturing Company..... 84 

Boston: Closing. 
Edison Electric TWluminating (ex. rights)... 247% 
Massachusetts) Electric ........ cee ee eee eee 59% 
New England Telephone (ex. dividend).... 12814 
Western Telephone and Telegraph pref.... 81% 

Philadelphia: Closing. 
Electric Company of America...........6. 197% 
Electric Storage Battery common.......... 45 
Electric Storage Battery preferred......... 45 
Philadelphia Electric .... 0... cee eee ee ees 11% 
Philadelphia Rapid Transit................ 2514 
United Gas Improvement...........0-+-eee08- 2 

Chicago: Closing. 
Chicago Telephone: c4.20040ssisies awed SO 04% 128 
Commonwealth Edison .......0-ceeeceereee 10714 
Metropolitan Elevated preferred........... 48 
National Carbon common..........e6..008: 853% 
National Carbon preferred.............006. 112 


The Commonwealth Edison Company is offering on or before 
January 18 par and nine dollars bonus for $1,845,000 Chicago 
Edison 6’s, retirable July 1, 1909, and par and six dollars bonus 
for $5,000,000 Chicago Edison debenture 5's, retirable September 1. 
This refunding offer is in exchange for its first mortgage 6’s at 


102 and interest. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


CHEHALIS, WASH.—An electric-railway franchise has been 
granted to W. J. Patterson and others. P. 


DAVENPORT, IOWA—The Tri-City Railway Company has de- 
clared an increase of capital from $2,500,000 to $3,000,000. 


SANDERSON, TEX.—E. McGinley, of El Paso, is promoting 
the establishment of an electric-light plant at Sanderson. 


GOLDFIELD, NEV.—The Goldfield Traction Company has 
begun work on the local electric-trolley system. A. 


DES MOINES, I0WA—The Dubuque, Illinois & Wisconsin 
Railway Company has been incorporated with a capital stock of 
$50,000. 


SHANGVILLE, MONT.—A ninety-nine-year franchise for the 
construction and operation of an electric railway has been granted 
to W. A. Clark. C. 


SALMON, IDAHO—Senator McBride has interested the people 
of Idaho Falls in the proposed electric line to Boise, which A. 
McCutcheon is promoting. i C 


GALENA, S. D.—James D. Hardin, president of the Branch 
Mint Mining Company, has launched a scheme for the construction 
of an electric railroad to Spearfish. i 


RAPID CITY, S. D.—A franchise has been granted to the 
Rapid City & Wyoming Railway Company to construct and oper- 
ate a street-car line in Rapid City. C. 


GLOBE, ARIZ.—Geo. W. P. Hunt has applied for an electric- 
railway franchise at Globe. Work is to be completed within two 
years from the securing of the franchise. A. 


SPOKANE, WASH.—The Big Bend Transit Company is prepar- 
ing to commence the construction of an electric plant with a 
capacity of 10,000 horsepower, according to President Nichols. A. 


CHARLOTTE, IOWA—The people of Charlotte have subscribed 
for about $15,000 worth of stock to aid the Clinton, Maquoketa, 
Cascade and Dubuque interurban, being promoted by J. T. Wilcox 
and others. C. 


SEATTLE, WASH.—The capital stock of the Loyal Heights 
Electric Railway Company has been increased from $300,000 to 
$1,000,000. It is reported that the company’s line will be double- 
tracked and extended. A. 


ELYSBURG, PA.—It is reported that Warner Mifflin, of 
Bloomsburg, will build a trolley line from Paxinos to Elysburg, a 
distance of about two miles, if power can be secured from the 
Shamokin Light Company. 


LANSDALE, PA.—The Philadelphia Rapid Transit Company is 
surveying for the construction of an electric railway between 
Lansdale and Doylestown, giving Norristown a more direct route 
to Doylestown and Willow Grove. 


LOS ANGELES, CAL.—H. F. Vollmer has petitioned the City 
Counci] for permission to offer for sale a twenty-one-year franchise 
for an electric street railway on Fifty-fourth Street, betweea 
Hoover Street and Dalton Avenue. A. 


HOT SPRINGS, ARK.—It is announced that the necessary 
capital for the construction of the Little Rock & Hot Springs 
Railway has been raised. The new line will be about fifty miles 
long, and it is estimated will cost $1,500,000. 


APPLETON, WIS.—Surveyors are working on the prospective 
route for the projected interurban line around Lake Winnebago. 
It is unofficially announced that spur lines will be run from 
Appleton to Neenah and from Appleton to Kaukauna. C. 


OAXACA, MEXICO—The Oaxaca City Tramway Company’s 
system in Oaxaca has been sold to the Mexican Southern Railway 
Company for $300,000. It is reported that the purchasing com- 
pany wiil make important extensions and improvements. D. 


CHIPPEWA FALLS, WIS.—The Chippewa Valley Railway, 
Light and Power Company next spring will begin the work of 
extending its line from Eau Claire to Menomonie. Cars will 
make through runs from Menomonie to Chippewa Falls in two 
hours. 


ELIZABETH, N. J.—Negotiations are under way for a trolley 
line from Elizabeth to Linden by way of Rahway Avenue. A 
conference will be held soon with the Public Service officials. The 
proposed line would give Rahway residents easy access to Eliza- 
beth and Newark. 


ALBANY, N. Y.—The Otsego & Herkimer Railroad, which is 
a reorganization of the Oneonta, Cooperstown & Richfield Springs 
Railway, has been incorporated with a capital stock of $1,500,000. 
The directors include E. P. Holdridge, J. W. McCabe and W. B. 
Reed of New York city. 


SAN FRANCISCO, CAL.—The report of the United Railroads 
of San Francisco shows that the gross earnings for October, 1908, 
amounted to $609,042, an increase of $177,460 over the month of 
October, 1907. For the ten months ended October 31 the gross 
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earnings were $5,677,343, an increase of $1,865,246 over those of 
the corresponding period in 1907. The net earnings for the month 
of October, 1908, showed an increase of $141,450 over October of 
1907. A. 


BISBEE, ARIZ.—The Cochise County Electric Railway Com. 
pany, of Bisbee, has been notified that the United States Lana 
Office at Washington decided the dispute over the old right-of-way 
of the El Paso & Southwestern Railroad between Bisbee and 
Douglas, in favor of the company. A. 


RICHMOND, IND.—An interurban freight service has been 
re-established over the Dayton & Western branch of the Ohio 
Electric Railway Company’s line, after a year’s litigation over 
franchise rights. Through freight to Ohio points is now moving 
from Indianapolis and other Indiana points. S. 


DEL NORTE, COLO.—Preparations are being completed for 
the construction of the proposed electric line which will connect 
Del Norte and Alamosa, via Center and Monte Vista. This proj- 
ect was considered at a recent meeting of the Del Norte busi- 
ness men’s club and given hearty endorsement. 


RHEA SPRINGS, TENN.—It is said that M. S. Gibson, who 
heads the new management of the Rhea Springs Hotel proper- 
ties, will within a short time begin the construction of a trac- 
tion line from Spring City, on the Cincinnati Southern Railroad, 
to the Rhea Springs Hotel, a distance of two miles. 


MONTREAL, QUEBEC, CANADA—?President Mackenzie, of 
the Toronto Railway, says that in the not-far-distant future he 
expects an electric railway to be constructed on the right-of-way 
of the Toronto & Niagara Power Company’s transmission line, 
which would connect Niagara Falls directly with Toronto by way 
of the west shore of Lake Ontario. 


VALLEJO, CAL.—The San Francisco, Vallejo & Napa Electric 
Railroad Company has completed more than a mile of track north 
of St. Helena, and is planning to run cars into Calistoga by the 
early summer. New cars for the road are being constructed and 
additional machinery for the Napa power house has been ordered 
from the manufacturers. A. 


PEORIA, ILL.—B. E. Bramble, general auditor of the Illinois 
Traction System, will have charge of the finances of the Peoria 
Railway Company, while Genera] Superintendent Bailey will have 
full charge of the management of the lines, reporting to Gen- 
eral Manager Chubbuck of the Traction company since the resig- 
nation of General Manager Nelson. ; vV. 


DES MOINES, IOWA—The Des Moines & Sioux City Railway 
Company has completed financial arrangements for the construction 
of the road at a cost of $5,000,000. Branch lines will be laid to 
Fort Dodge, Counci] Bluffs and Omaha. When all extensions and 
branches are completed there will be 400 miles of track of stand- 
ard construction, costing about $25,000 per mile. C. 


LOS ANGELES, CAL.—The Pasadena Rapid Transit Company, 
a new corporation, has announced its intention of connecting Los 
Angeles with Pasadena by a third-rail electric line. It is estimated 
that the road will cost between $1,500,000 ana $2,000,000. The 
incorporators of the road are Pasadena men, including George H. 
Hayes, Horace M. Dobbins, H. W. Smith and others. A. 


PEORIA, ILL.—An ordinance giving the Peoria Railway Ter- 
minal Company a franchise up Washington Street is being pre 
pared and will be presented to the City Council for action. The 
crdinance is not an exclusive one, but the favored company is 
to allow any other company to operate upon the tracks upon the 
payment of a reasonable fee. The company is to widen the street 
and pay for the pavement. V. 


KITTANNING, PA.—At a cost of about $300,000, the Clarion 
& East Brady Electric Railway Company proposes to build 8 
trolley line from Clarion to East Brady via Sligo and Rimersburg, 
a distance of twenty-five miles, and by connecting with a road 
projected between Butler and East Brady, make a complete trolley 
route of eighty-six miles from Pittsburg to Clarion. G. E. Arnold. 
F. M. Arnold and T. S. Arnoid, all of Clarion, are at the head of 
the enterprise. 


LINCOLN, ILL.—The Illinois Traction System has just placed 
an order of additional equipment for both passenger and freight 
eservice, including six new electric locomotives, which are expected 
to arrive in a short time from the shops of the Danville Car Com- 
pany, and twenty-five box cars and ten new passenger trailers, tO 
be received shortly from St, Louis. The new box cars will be 
used principally for carrying grain, as this class of traffic has 
recently been greatly increased. 


HARTFORD, CONN.—The Windsorville & East Hartford Street 
Railway Company has petitioned the Connecticut Legislature for 
an alteration in its charter so that it may construct and operate 
four branches, two of which it is proposed shal] extend to the 
Massachusetts state line, one through Ellington and Shaker villag® 
to the East Longmeadow line, where a connection could be made 
with the Springfield street railroad, thus affording a new line 
to Hartford, and the other proposed branch from East Windsor 
to Ellington and thence to Somerville, then to the Massachusetts 
line. A third branch is proposed from Windsorville northwest 


te 


iz 


Overte 
for the 
er Oc, 
tal tar e 
maby 
[eh 
Bist č 

l 


n 
ce bas m 


Of the 


‘tend from Mexico, in Audrain County, 


January 16, 1909 


to the tracks of the Springfield branch of the New York, New 
Haven & Hartford road, tirough Melrose to Somerville. The 
fourth proposed branch jis from Windsorville to Broad Brook, 
where it would connect With the Rockville branch of the Hartford 
& Springfield line. 
JEFFERSON CITY, MO.—The secretary of state has issued 
a charter to the North Missouri Central Railway Company, of 
Columbia, with a capital stock of $600,000. The road is to ex- 
through Columbia and 
Cedar City, to Jefferson City, a distance of sixty miles. The 
directors are: T. F. Whiteside, O. F. Saels, Turner S. Gordon, 
A. J. Estes, John Williams, E. G. McCallister and C. A. Marshall, 
of Columbia, and W. C. Carroll, of New York, 


MONTGOMERY, ALA.—George Montgomery, superintendent 
of the Montgomery Light and Water Power Company, expects 
soon to close up the ends of the new transmission line from 
Tallassee, Which his company is building. This new line will 
parallel the present transmission line on the same right-of-way. 
Both lines will be kept in operation, one to be used in case 
of emergency or failure of the other. When completed the new 
line and accessories will represent a cost of $100.000. B. 


MEXICO CITY, MEXICO—Permission has be: n granted by 
the Department of Communications to the Electric Tramways 
Company to electrify that portion of its line to the Peñon Springs 
between the penitentiary and Springs. At present this line is 
operated by mule cars, but within a short time electric cars 
will be running the entire distance. Application has also been 
made by the street-railway company for permiss‘on to electrify 
other lines about the city which are at present operated by mules. 


ELMIRA, N. Y.—The officers of the Elmira, Corning & 
Waverly Traction Company and officials of the town of Ashland 
and village of Wellsburg, Chemung County, have arrived at a 
settlement of former difficulties, so that the building of the pro- 
posed line through the town of Ashland and the village of Wells- 
burg will soon be undertaken. The traction company built a 
line from Waverly to Wellsburg, and there {s only a stretch of 
about four miles to build, to make a continuous line from 
Waverly to Elmira. 

AUSTIN, TEX.—Fred F. Beck, representing a syndicate of 
Buffalo (N. Y.) men, is negotiating with the towns and people 
living along the line of the proposed electric railway between 
Austin and San Antonio, for franchises and right-of-way for the 
line. Mr. Beck declares that the syndicate will begin the con- 
struction of the road as soon as the preliminary details are 
The road will pass through San Marcos and New 


arranged. 

Braunfels. The proposed line is about ninety miles long. The 

power stalion will probably be located at San Marcos, where 
D. 


waterpower for a hydroelectric plant is available. 


TOLEDO, OHIO—At a meeting of the bondholders’ commit- 
tee of the Toledo Railways and Light Company and the Toledo 
& Western, held in the office of Norman B. Ream, New York 
city, arrangements were made to mect the interest on bonds 
falling due In January. The amount of the former company is 
$132,500, and of the latter, $37,500. President Albion E. Lang 
attended the mceting, submitting a report of operations for the 
year just closed. The payment of the January coupons puts 
aside all possible chance of a receiver and is taken as proof of 
the successful refinancing of these systems. Following the an- 
nouncement the stock advanced about three-and-one-half ata 


PROPOSALS. 


POLE LINE AT BAKERSFIELD, CAL.—Sealed bids will be 
received in the office of the County Clerk of Kern County until 
February 3, for a franchise to erect poles and string wires for 
transmitting electric power. A. 

POST OFFICE AT SHENANDOAH, IOWA—The office of the 
Supervising Architect will receive sealed proposals until Feb- 
Tuary 15 for the construction (including plumbing, gas piping, 
heating apparatus, electric conduits and wiring) of the United 
States Post Office at Shenandoah, Iowa, in accordance with speci- 
fications, which may be had from the custodian of the site at 
Shenandoah, or at the office of the Supervising Architect. 


DATES AHEAD. 


Chicago Electrical Show. Coliseum, Chicago, Ill., January 


16-30, 1909, 
Northwestern Electrical Association. 
waukee, Wis., January 20-21, 1909. 


Annual meeting, Mil- 


American Association of Electric Motor Manufacturers. Next 
meeting, January, 1909, 
Minnesota Electrical Association. Second annual meeting, 


Nicollet Hotel, Minneapolis, Minn., March 18-19, 1909. 
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INDUSTRIAL ITEMS. 


THE AMERICAN CONDUIT COMPANY, New York, has 
mailed a card of useful data giving the cost of compacted ce- 
ment per cubic yard of mortar for various mixtures and prices 
of cement. 

THE KIRKPATRICK CONDUIT COMPANY, 505 Western 
Union Building, Chicago, has been formed with excellent facili- 
ties for the prompt shipment of high-grade conduit. The com- 
pany's principal factory is located at Grand Ledge, Mich. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY 
is putting forward De Ronde'’s insulating paint and compound, 
with which it is mecting with considerable success. The paint 
is used by street railways, elevated roads and steam railroads 
as an insulating medium. 

SYLES R. FRALIC, 81 South Jefferson Street, Chicago, an- 
nounced the above change of address of office and stockroom. 
The new quarters afford increased facilities for serving the trade 
with promptness the specialties made of Barkelow switches and 
Blake and Clifton products. 

THE WESTERN ELECTRIC COMPANY, Hawthorne, Ill., has 
issued an attractive sixteen-page booklet, No. 1078, relating to the 
new magneto-telephone wall sets it has lately placed on the 
market. These telephone sets differ from those which they have 
replaced in having the line binding-posts enclosed, and in the re- 
design of the bell, generator and switchhook. 


THE CENTRAL ELECTRIC COMPANY, Chicago, is dis- 
tributing a circular describing its New Wrinkle sockets, for which 
many advantages are claimed over the older types. Circulars 
are also being distributed showing the new type of snap-switch 
sub-base, which has been approved by the Underwriters’ National 
Electrical Association. Information is given for using and install- 
ing this sub-base. 

THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., 
treats the subject of “High-Efficiency Illumination” in a hand- 
some pamphlet presenting the advantages of Opalux reflectors, 
devised to secure proper direction and diffusion of the light 
rays. Besides a number of illustrations of reflectors and fixtures, 
photometric curves are given showing the light distribution 
with various lamps and reflectors. = 

THE COOPER-HEWITT ELECTRIC COMPANY, Pittsburg, 
Pa., in preparing “a three-months’ calendar for the manufacturer,” 
has indicated its prediction of the growing favor Cooper-Hewitt 
lamps will meet during this duration of factory installation. 
Among the advantages named for this illuminant are its economy 
of current consumption, physiological similarity to natural illumi- 
nation and the decreased attention required. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., is revising its mailing list and has sent out post 
cards asking that they be filled and returned with the addresses 
of those desiring Wagner literature. A number of new bulletins, 
now in course of preparation by the company, are on the subjects 
of polyphase and single-phase motors, generators apd syn- 
chronous motors, alternating-current elevator motors, and in- 
struments. 

THE D’OLIER ENGINEERING COMPANY, mechanical and 
electrical engineers, contractors and manufacturers, Philadelphia, 
Pa., in leaflet No. 10 describes steam turbines for direct-connected 
and belted service for the driving of pumps, blowers and gen- 
erators. Bulletin series T, No. 9, of the D'Olier Company illus- 
trates and describes horizontal centrifugal pumps designed for 
various methods of drive and made in severa] numbers of stages 
for handling different quantitles and pressures of water. 


THE LINDSTROM, SMITH COMPANY, 253-261 La Salle 
Street, Chicago, maker of electric massage vibrators and elec- 
trical specialties, has recently brought out a miniature trans- 
former, designed to take the place of the common small medical 
battery, which may be screwed into any lamp socket. A 
graduated sliding controller gives any desired strength of current 
in the secondary. Electric hair dryers, vibrators and applicators, 
batteries, therapeutic lamps and flashing signs are other articles 
of manufacture of the Lindstrom-Smith Company. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William 
Street, New York city, has !ssued a new catalogue, No. 100, on 
the subject of “Pipe and Boiler Insulation.” The book presents 
the problems of insulating all kinds of hot and cold surfaces, 
such as pipes, boilers, furnaces, flues, ducts, etc., as well as 
insulation for refrigerating and cold-storage work. The catalogue 
is very complete and bears out the company’s idea of “a covering 
for every condition.” It is handsomely illustrated and printed 
throughout. A copy will be sent upon application. 


WARREN WEBSTER & COMPANY, Camden, N. J., spe- 
cialists in the economical use of exhaust steam, announce that 
the business heretofore carried on by the American /Enginecring 
Specialty Company, with headquarters_at Chicago, and_bfanches 
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and agents in various cities through the Middle West, will be 
conducted in the name of Warren Webster & Company, with 
main office and works at Camden. The change will give to 
architects, engineers, contractors, users and intending purchasers 
of Webster apparatus the full advantages of the Webster or- 
ganization, which now covers all parts of the country. No 
change is to be made in the personnel. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
in bulletin No. 4628, describes its new mercury-arc rectifier, 
which is an improvement over the older design. The standard 
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rectifier will operate satisfactorily up to forty amperes on any 
frequency from sixty to 140 cycles, inclusive, although it is de 
signed primarily for sixty cycles, and the maximum direct-current 
voltage is to be obtained when operating at this frequency. It 
can be supplied for operation on frequencies from twenty-five to 
sixty cycles, inclusive, also. The rectifier is designed for operat- 
ing on either 110 or 220-volt circuits. The bulletin illustrates 
and describes the standard commercial rectifier set, ignition- 
battery charging outfit, small-motor rectifier panel, outfit for 
moving-picture machines, and the garage outfit. It also contains 
dimension diagrams and other data. 


RECORD OF ELECTRICAL PATENTS. | 


Issued (United States Patent Office) January 5, 1909. 


908,439. ELECTROPLATING APPARATUS. Clarence G. Backus, 
New York, N. Y., assignor to Zucker & Levett & Loeb Com- 
pany, New York, N. Y. Filed April 13, 1908. A tank contains 
a rotatable drum and a removable train of gears allowing 
unobstructed withdrawal of the drum. 


908,444. TELEPHONE HOOD. Harry L. Burrhus, Hornell, N. Y. 
Filed December 20, 1907. A hood has a telephone receiver 
and transmitter arranged on the inner face of one of its 
walls, and means for raising and lowering the hood of a per- 
son using the telephone. 


908,463. INSULATOR. Frederick J. High, West Lebanon, Ind. 
Filed February 25, 1908. The insulator is formed in two 
sections, one having a rib and a wire-receiving groove ex- 
tending transversely and flanges on the opposite section to 
clamp a wire passing between the sections. 


908.474. METHOD AND DEVICE FOR ELECTRICALLY REGU- 
"LATING THE SPEED OF PRIME MOVERS, ESPECIALLY 
TURBINES. Friedrich von Merkl, Vienna, Austria-Hungary. 
Filed January 31, 1908. A direct-connected turbo-alternator 
and a flexibly-connected rotary converter supply currents out 
of phase to æ motor controlling the regulating means. 


908,483. BRUSH FOR DYNAMO-ELECTRIC MACHINES. Ed- 
ward T. Mug, Norwood, Ohio, assignor to the Bullock Electric 
Manufacturing Company. Filed November 17, 1905. Braided 
copper wires are embedded in a transverse channel near the 
top of the brush, which is then plugged up with fusible metal. 


908,4714.—ELECTRICAL SPEED-REGULATOR FOR 
TURBINES. 


908,484. DYNAMO-ELECTRIC MACHINE. Edward T. Mug, Nor- 
wood, Ohio, assignor to the Bullock Electric Manufacturing 
Company. Filed November 17, 1905. The brush yoke is 
rotatably mounted in a recess of the field frame and sup- 
ported at the bottom on ball bearings and at the top by 
side-thrust ball bearings. 


908,495. SPEED INDICATOR. Heinrich Poth, Brooklyn, N. Y. 
Filed December 26, 1905. Comprises an electric motor having 
its rotor connected with an indicator drum and latches hold- 
ing the latter and adapted to release it in a step-by-step 
manner. 


908,504. COHERER. Frederick G. Sargent, Westford, Mass. 
Filed May 15, 1908. Comprises a metal electrode, a carbon 
electrode and a cohering material composed of a mixture of 
loose, dry zinc and elastic non-conducting particles. 


908,530. RAIL JOINT. Benjamin Wolhaupter, New York, N. Ya 
assignor to the Rail Joint Company, New York, N. Y. Filed 
October 29, 1907. An insulated rail joint has an insulating 
sheet between the rail ends and between them and the joint 
bars and the base plate. 


908,538. ELECTRIC-LIGHTING GAS BURNER. Harry L. Bald- 
win, Washington, D. C.` Filed June 1, 1908. A lever for actuat- 
ing the gas valve carries a movable electrode adapted to con- 
tact with a fixed electrode. 


908,539. COVERING MACHINE FOR MAGNET WIRE. Albert 
Beutler, Chicago, Ill, assignor to Belden Manufacturing Com- 
pany, Chicago, Il. Filed November 28, 1904. Comprises a 
hollow spindle, an insulating head mounted on one end 
thereof and an independently-journaled driving means loosely 
connected to the other end. 


908,545. APPARATUS FOR DECOMPOSING ALKALI-METAL 
AMALGAMS. Courtland F. Carrier, Jr., Elmira, N. Y. Filed 
May 25, 1907. Renewed November 17, 1908. A vessel con- 
tains the amalgam, an electrolyte and a number of graphite 
plates in contact therewith. | 


908,546. CIRCULATING PUMP FOR ELECTROLYTIC CELLS. 
Courtland F. Carrier, Jr., Elmira, N. Y. Filed December 19, 
1907. Combined with the decomposition and oxidizing com- 
partments of a cell is a mercury conduit between them and 
a pump casing in the conduit having a non-metallic rotor. 


908,547. TROLLEY RETRIEVER. Norman W. Chamberlin and 
Luther V. Moulton, Grand Rapids, Mich.; said Chamberlin 
assignor to Emily M. Chamberlin. Filed April 3, 1908. Con 
sists of a cord wound on a ratchet, a take-up spring and 
a retrieving spring. 


908,551. TELEPHONE TRANSMITTER. Claude D. Enochs, La 
Crosse, Wis. Filed October 2, 1906. A microphone cell con- 
tains the electrodes and pulverized conducting material with 
barriers attached to the electrodes and projecting into it to 
lengthen the path of current through the cell. 


908,585. FIRE ALARM. Gustaf P. Leonard, Elkhart, Ind. Filed 
March 22, 1907. A visual and an audible signal are controlled 
by electro-responsive devices for each apparatus and there 
are means whereby the visual signal may be actuated in ad- 
vance of the other. 


908,591. SIGN. Joseph N. May and Clifford A. Treat, Denver, 
Colo.; Alice May, administratrix of said Joseph N. May, de 
ceased. Filed March 2, 1908. A casing has a light-reflecting 
back and an opening in its face surrounded by a compart: 
ment containing electric lamps. 


908,603. METHOD OF TREATING ELECTROLYTIC SLIMES 
FOR THE RECOVERY OF METALS THEREFROM. Alex 
ander J. McNab, Trail, British Columbia, Canada, assignor of 
one-half to Walter H. Aldridge, Trail, British Columbia, Can- 
ada. Filed November 26, 1906. Consists in treating the slime 
with ammonium sulphide, whereby antimony and arsenic are 
converted into. soluble sulphides, then depositing the former 
on a cathode by electrolysis, and separating arsenic from the 
electrolyzed bath by crystallization. 


908,646. INDICATING FUSE. Robert C. Cole, Hartford, Conn. 
assignor to the Johns-Pratt Company, Hartford, Conn. Filed 
January 3, 1907. Comprises a fuse link, a shunt-indicating 
circuit therefor with one portion adapted to be expelled by 
the force of the disrupted gases of the indicator wire. 


908,647. MOISTURE-PROOF PACKING. Roy V. Collins, New 
York, N. Y., assignor to American Automatic Switch Com: 
pany, New York, N. Y. Filed February 8, 1908. An electric 
track-switch mechanism is contained in a box with a switch- 
moving shaft protected therein. 


908,650. PROTECTIVE SYSTEM FOR ELECTRIC RAILWAYS. 
Arthur C. Eastwood, Cleveland, Ohio. Filed March 6, 1907. 
Provides a stationary sectional control conductor along the 
railroad to which the controllers are connected. 


908,654. CIRCUIT-BREAKER FOR AUTOMATIC SIGNALING 
APPARATUS. Edward A. Everett, Detroit, Mich., assigno 
of one-fourth to James C. Mock and one-fourth to James J 
Ross, Detroit, Mich. Filed November 9, 1907. In combination 
with a signal-controlling circuit is a relay and means for 


ve aad opening the circuit upon the tilting of the 
relay. | 
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908,675. FIXTURE FOR ELECTRICITY AND GAS. George H. 
Jones, River Forest, Ill. Filed June 8, 1908. In changing the 
chandelier from gas to electric service the lower part of the 
gas pipe is removed and plugged up and a shell with electric 
branch pipes is put in its place. 

908,679. THERMOSTATIC SWITCHING APPARATUS. William 
V. D. Kelley, Newark, N. J., assignor to Advertising Mirror- 
graph Company, Brooklyn, N. Y. Filed August 30, 1905. A 
heater of such resistance as to dim the electric lamp when 
the switch is open is located in proximity to the switch and 
connected in a shunt around it. 


908,686.—VENTILATED HOUSING FOR GENERATOR 
OR MOTOR. 


908,682. MANUFACTURE OF GLOWING BODIES OF REFRAC- 
TORY METALS FOR ELECTRIC LAMPS. Anton Lederer, 
Atzgersdorf, near Vienna, Austria-Hungary. Filed April 3, 
1906. Consists in mixing with oxide of tungsten and carbon 
& small percentage -of aluminum, forming the filaments from 
the mixture and reducing them to pure tungsten by passing 
a current through them. 


908,686. DYNAMO-ELECTRIC MACHINE OF THE ENCLOSED 
TYPE. Charles E. Lord, Norwood, Ohio, assignor to Allis- 
Chalmers Company. Filed March 30, 1907. A housing for the 
machine comprises a receiving chamber and admission cham- 
bers having openings around the shaft and fans mounted on 
aed shaft for preventing leakage of air inward around the 
shaft. 


908,694. ROTARY SNAP ELECTRIC SWITCH. Chas. G. Per- 
kins, Hartford, Conn., assignor to the Arrow Electric Com- 
pany, Hartford, Conn. Filed July 29, 1907. Renewed Novem- 
ber 14, 1908. Has a cover with an indicating opening and a 
shutter to cause the space back of the opening to appear 
alternately light and dark. 


908,698. SIGNALING SYSTEM. Sylvanus A. Reed, New York, 
N. Y. Filed October 26, 1905. A selective four-party tele- 
phone line has two bridged circuits containing oppositely- 
biased ringers and condensers in series therewith, and two 
other bridges each connected with ground and containing 
Se and inductances on each side of the grounded 

908,707. ELECTRICAL CLUTCH AND THE LIKE. Abram P. 
Steckel, Buffalo, N. Y. Filed March 23, 1908. Comprises a 
member having oppositely arranged separated magnet poles 
and a second member provided with a series of conducting 
ring segments, arranged to revolve between the magnet poles. 


908,712. ELECTRICAL HEATING APPARATUS. Emmet L. Van 
Dolsen, Berwyn, IN., assignor to Western Electric Company, 
Chicago, Ill. Filed February 23, 1906. A support for electric 
soldering irons consists of metallic base with a pocket and a 
standard rising from the base and having contact terminals 
on an insulating block at its top. 


908,719. TROLLEY HARP. John Wickstrom, Warren, Pa. Filed 
July 6, 1908. Has two plates dovetailed together with a 
wheel-supporting pin mounted in a recess in one of the plates 
and held from turning by the other plate. 


908,725. RECEIVER. Charles G. ‘Ashley, Chicago, Il. Filed 
January 10, 1906. Includes a source of light, an electrically- 
Eea mirror subject to incoming current, and a second 
Hee 8o arranged that the reflected rays from both consti- 
ute a means for acting on a signal-transmitting device. 


208,126. PORTABLE ELECTRICAL TOOL. Frank J. Back- 
tive er, Cincinnati, Ohio. Filed September 27, 1907. Rela- 
i moment of the casing and its support actuates a switch 

r controlling the current to an electric drill. 
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908,851. 


908,868. 


908,895. ELECTRIC RAILWAY SIGNAL. 
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908,734. ADVERTISING AUTOMATON. Daniel F. Brown, South 
Framingham, Mass. Filed August 2, 1907. An electric lamp 
in the shape of a cigar is held in the hand of the figure and 
Sa to glow when brought in contact with a plate in its 
mouth. 


908,735 and 908,736. OSCILLATING ELECTRIC FAN. Herbert 
S. Brown, New York, N. Y. Filed August 10, 1905, and Janu- 
ary 5, 1906. A spring-like support for the fan is adapted 
to bend from side to side and there is an automatic inter- 
rupter for the current supplied to the fan motor controlled by 
the oscillatory movement of the fan. 


908,742. SPACE TELEGRAPHY. Sewall Cabot, Brookline, Mass., 
assignor to Stone Telegrapn and Telephone Company. Filed 
March 18, 1907. A radiotelegraph transmitter consists of a 
sound circuit, a power circuit including a transformer, an 
intermediate circuit connected with the first and including 
the secondary of the transformer, and a condenser connected 
across the latter circuit so as to increase the power-factor 
of the power circuit. 


908,748. ELECTRIC BLOCK SIGNAL. James G. O. Combs and 
Isaac D. Combs, Walnut Grove, Mo. Filed March 5, 1908. 
Electrically-operated means move the support so as to permit 
engagement with a crank-arm and means to set the signal 
to danger. 

908,751. LIGHT FIXTURE. Alfred C. Cooke, Rockyhill, Conn. 
Filed October 23, 1907. A foot plate has an opening for a post 
passing through and rotatable therein and carrying a socket 
clamp. 

908,813. ELECTRICALLY-CONTROLLED LOCK. William H. 
Stevens, Greenwood, Miss. Filed December 29, 1906. The 
armature of an electromagnet is constructed so as to hold 
the lock bar against inward movement. 


908,814. CONDENSER. John S. Stone, Cambridge, Mass. Filed 
December 28, 1905. Comprises two dielectrics, one of which 
is glass and the other a mixture of beeswax and rosin. 


908,815. SPACE TELEGRAPHY. John 8. Stone, Boston, Mass. 
Filed March 25, 1908. A modification of No. 908,742. 


908,835. IGNITION DEVICE. Edward M. Benford, Mount Ver- 
non, N. Y. Filed January 30, 1908. The construction of a 


spark plug is described. 


908,838. REFLECTOR. Arthur J. Brown, Norwood, Ohio. Filed 
November 7, 1907. An electric-lamp support carries a re- 
flector and a number of relatively-adjustable plates to permit 
the formation of a reflecting surface of any desired curvature. 


TELEPHONE RECEIVER. Jesse T. Curtis, Bement, III. 
Filed July 9, 1907. A casing contains a permanent magnet 
and means for securing it to the casing when in the ad- 
justed position so as to lock its pole pieces in place. 


909,057.—MULTIPLE MOTOR. 


908,848. ELECTRIC SIGNAL BELL. Harold W. Eden, Detroit, 


Mich. Filed January 4, 1908. Relates to a special construc- 


tion of the binding posts. 
AUTOMATIC FIRE LIGHTER. Stephen E. Gamble, 
Sebastopol, Cal. Filed December 10, 1907. An electromagnet 
is arranged to open the valve and a spark plug to ignite 
an oil stove from a distance. 


MEANS FOR CLOSING AN OPEN TELEGRAPH CIR- 
CUIT AT A DISTANT KEY. Car] B. Jewell, La Junta, Colo. 
Filed March 14, 1908. In combination with a simplex tele- 
graph is a second circuit containing a battery of larger volt- 
age than the normal working battery, and adjusted to operate 
the relay of any key when the latter is left open. 


Charles H. Smith, 


Lebanon, Pa. Filed December, 7; 1907. ‘A’ contact-maker 
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consists of a contact piece and resilient arm for carrying the 
same combined with a two-part carrier. r 


908,899. ELECTRIC BELL. Edgar P. Steen, Cripple Creek, Colo. 
Filed May 19, 1905. Consists of a coil having an iron core 
adapted to act as a hammer for the gong. 


908,906. ELECTRICAL IGNITION APPARATUS. John A. Tor- 
rens, Somerset, Coleraine, Ireland. Filed September 17, 
1907. A tubular magnet has an armature carrying a striking 
rod and a hollow sparking plug has a fixed electrode and a 
movable one actuated by the striking rod. 


908,911. PROCESS OF LACQUERING BEDSTEADS. William W. 
Vincent, Kenosha, Wis. Filed May 22, 1908. Consists in 
heating the piece by means of electricity and applying thereto 
while thus heated superposed coats of lacquer. 


908,926. THREE-WIRE TELEPHONE SYSTEM. Charles S. 
Winston, Chicago, Ill., assignor to Kellogg Switchboard and 
Supply Company, Chicago, Ill. Filed March 12, 1906. The 
third conductor is isolated from the talking circuit and con- 
tains a cut-off relay and a supervisory relay. 


908,930. METHOD OF DECARPONIZING FILAMENTS FOR IN- 
CANDESCENT LAMPS. Hermann Zerning, Halensee, near 
Berl'n, Germany. Filed October 30, 1906. Consists in placing 
a filament in a compartment, producing a vacuum therein 
and heating the filament in the presence of phospham while 
maintaining the vacuum. 


908,937. REMOVAL OF METALLIC PLATING, COATING, OR 
FOULING FROM METALLIC OR OTHER SURFACES. 
Thomas R. Bayliss, Northfield, near Birmingham; William R. 
Hodgkinson, Blackheath; John H. Hardcastle, Lee; Arthur H. 
Coote, Westcombe Park, and Richard A. E. Payne, Edgbaston, 
near Birmingham, England, assignors to Kings Norton Metal 
Company, Limited, London, England. Filed February 18, 1908. 
Consists of confining within the hollow body an electrolyte 
consisting of an ammoniacal liquid and rapidly rotating a 
cathode in the article adjacent to the surfaces to be treated. 


909,092.—_CALL BELL. 


908,979. AUTOMATIC SWITCH LOCK. Charles E. Duffle, 
Omaha, Neb. Filed July 25, 1907. An electric circuit com- 
prises means for operating the lock, train-operated means for 
opening and closing the circuit and means for closing a 
shunt around the latter means. 


908,981. TROLLEY-POLE ATTACHMENT. Herman W. Eich- 
baum, Los Angeles, Cal., assignor of one-half to John Beck- 
man, Rhyolite, Nev. Filed March 28, 1908. The trolley pole 
carries an adjacent contact roll adapted to be brought into 
contact with an auxiliary conductor by means of an air-pres- 
sure cylinder. 

909,u17. APPARATUS FOR PREPARING OXONE. David E. 
Parker, Niagara Falls, N. Y. Filed May 18, 1906. Oxone is 
prepared from peroxide of sodium in a melting pot having 
electrodes dipping into it. . 


909,030. ELECTRICAL CONNECTOR. Gustave <A. Schreier, 
Auburn, Ill. Filed February 16, 1907. An insulating base 
plate has two terminals thereon, comprising a flanged mem- 
ber with a fixed pin and a separable connector member with 
a socket for receiving the pin. 

909.039. TRAVELING FAN. Frank B. Thilow, Philadelphia, Pa. 
Filed April 23, 1908. An electrically-charged track carries a 
traveling hanger adapted to move about upon the track and 
a fan motor secured thereto having a large and a small 
bladed fan. 
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909,040. ELECTROLIER. John H. Thompson, Chicago, Ill. Filed 
March 13, 1907. A light fixture has a lateral swinging bracket 
pivotally attached thereto with a horizontal tube, along which 
the lamp can be moved. 


909,043. ELECTRICAL .SPARK APPARATUS. Ernest C. Wilcox, 
Meriden, Conn., assignor to the Connecticut Telephone and 
Electric Company, Meriden, Conn. Original application filed 
November 25, 1905. Divided and this application filed Febru. 
ary 13, 1908. A box contains a number of induction coils in- 
dependently removable therefrom. 


909,057. ELECTRIC MOTOR. James Burke, Erie, Pa., assignor 
to Burke Electric Company. Filed January 20, 1905. Com- 
bined with a driven shaft are a number of armatures disposed 
around it in a ring and geared thereto. 


909,083. AUTOMATIC SAFETY SIGNAL SYSTEM FOR RAIL 
WAYS. Gardner B. Gray, Pittsburg, Pa. Filed May 11, 1907. 
Normally-closed circuits on the train control signal devices 
that are inactive until normally-closed circuits along the line 
coact with the train circuits and overpower the latter. 


909,092. CALL BELL. Saul Katz, New York, N. Y. Filed De- 
cember 19, 1907. Has two sets of magnet coils and three 
circuits, one for a single stroke, another for continuous stroke 
and the third for operating as a buzzer. 


909,120. ELECTRIC-CURRENT GOVERNOR FOR DYNAMO- 
ELECTRIC MACHINES. Leopold Rosenbaum and Frank 
Voglhut, New York, N. Y., assignors of one-fourth to Moses 
Radin and one-fourth to Isaac Gerstein, New York, N. Y. 
Filed January 30, 1908. 
shaft carries brushes bearing on the exposed terminals of 8 
variable resistance. 

Reissues. 

12,906. TELEGRAPHY. Patrick B. Delany, South Orange, N. J. 
assignor to Delany Telegraphic Transmitter Company, AU 
gusta, Me. Filed November 20, 1908. Original No. 877,555, 
dated January 28, 1908. A method of transmission consists in 
locally producing at a transmitting station short dot signals, 
simultaneously transmitting to a receiving station a long 
signal, whose length is determined by the number of dots, 
and locally reconverting at the receiver the long signal into 
the same number of dots. 

12,907. ILLUMINATING DEVICE. 
York, N. Y. Filed March 25, 1908. Divided and this applica 
tion for reissue filed May 13, 1908. Original No. 831,821, 
dated September 25, 1906. Double-ended incandescent lamps 
are arranged end to end along a frame. 

12,908. AUTOMATIC WORK-RECORDING APPLIANCE. Samuel 
S. Berry, Manchester, England. Filed December 20, 1907. 
Original No. 831,030, dated September 18, 1906. A recording 
device is actuated by a circuit closer operated by a moving 
part of the machine and which automatically opens the cir- 
cuit again. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired January 12, 1909: 
466,781. ELECTRIC STEAM-ENGINE GOVERNOR. F. M. Gar- 
land, New Haven, Conn. 


466,784. ELECTRICAL ANNUNCIATOR. W. F. Harte, Omaha, 
Neb. 


466,787. ELECTRIC INDICATOR. C. 
Cabot, Brookline, Mass. 


466,798. ELECTRIC BATTERY. J. S. Nowothy, Cincinnati, 0. 


466,800. WIRE SUPPORT FOR ELECTRIC RAILWAYS. W. Q. 
Prewitt, Lexington, Ky. 


466,802. ELECTRIC SWITCH. E. W. Rice, Jr., Lynn, Mass. 
466,807. ELECTRIC TROLLEY. E. A. Sperry, Chicago, Il. 


466,825. METHOD OF ELECTRIC WELDING. P. Gendron, To 
ledo, O. 


466,832. ELECTRIC MOTOR CAR. E. B. Phillips, Cleveland, 0. 

466,858. PRINTING TELEGRAPH. J. E. Wright, New York, 

N. Y. 

466,870. ANNUNCIATOR. D. Heineman, Wabash, Ind. 

466,973. ELECTRIC ELEVATOR. ‘William Baxter, Jr. Balth 

| more, Md. 

467,048. ELECTRIC MOTOR. J. H. Palmer, Boston, Mass. 

467,050. ELECTRICALLY CONTROLLED CAR SWITCH. B. ! 
Potter, Boston, Mass. 


467,075. ELECTRICAL HEATING APPARATUS. A. E. Apple 
yard, Boston, Mass. 


467,102. NAUTICAL SIGNAL OR SEA TELEPHONE. E. Huber 
and F. J. Kneuper, New York, N._Y. 


Alfred W. Beuttell, New 
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THE ACTUAL COST OF GENERATING THE LIGHT. 


One of the questions which is continually exciting the 
attention of municipal councils and public-service corporations 
is the relation of the cost of producing the utility to the ele- 
ments which should be included in estimating that cost. Fac- 
tors of depreciation, insurance, distribution, ete., have been 
pretty well threshed out in this and other countries quite re- 
cently, and for ourselves at least we have arrived at the con- 
clusion that there is very little of the expense involved in 
producing a public utility that is not necessarily a part of the 
cost of producing that utility. In view of this conclusion and 
of the discussion which the matter still entails, the story of 
the litigation between the town of Bulawayo, Rhodesia, and the 
local lighting company, as gleaned from the reports of appeal 
case No. 241 (Bulawayo versus the Bulawayo Waterworks Com- 
pany, 1908) by Mr. Alton D. Adams, is of interest. 

Bulawayo, Rhodesia, became bound to pay for its street 
lighting on the basis of “a return equal to ten per cent over 
the actual cost of generating the light.” 

Under this contract the company that operated the electric 
street lamps charged 3.88 pence per unit as the estimated cost 


of depreciation, also a sum for insurance, besides all other 


costs of the street-lghting service. Bulawayo objected to 
charges for depreciation, insurance and clectric distribution, as 
not covered by the expression, “Actual cost of generating the 
light,” and contended that these words meant only the cost of 
operating the gencrating plant, not including its depreciation. 
No question appears to have been raised as to whether 3.88 
pence per unit was the correct amount to charge for depreciation. 

Judgment went against Bulawayo in the African courts, 
and the appeal of the municipality was decided by the Privy 
Council of England. 

In giving the judgment of the Privy Council, Lord Mac- 
naghten said, quoting the chicf justice of the court below: 

“The cost of the plant forms part of the actual cost of 
generating the light, but, as the use of that plant would extend 
over several years, it could obviously not have been intended 
that the whole of that cost shall be charged during the first 
quarter (of the contract). But the same objection does not 
exist to a distribution of the actual cost of the plant over the 
whole period of the life of such plant. The effect of allowing 
a certain sum for depreciation in the quarterly accounts of the 
plaintiffs would simply be to distribute the actual cost of the 
plant over the whole period during which it would, in the 
ordinary course, be of any service in the generation of electricity 
and light.” The charges for depreciation, as well as those for 
distribution and insurance, were upheld. 
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CENTRAL-STATION DEVELOPMENT AND POWER 
COST. 


Whenever figures of power cost are available for a series 
of years in a station undergoing a gradual evolution in design, 
it is most instructive to analyze the results progressively, and 
note, if possible, the effect of changes in equipment and their 
arrangement. upon the economy of power production. A case 
in point is a central station whose engine capacity has varied 
in the past five years from 4,400 to 5,400 horsepower, located 
in the East, near the Atlantic seaboard, and gradually being 
improved from a plant consisting entirely of belted machinery 
to one now operating direct-connected engine and turbine units. 
Five years ago the station equipment consisted of ten horizontal 
return tubular boilers, five cross-compound condensing engines 
of the Corliss slow-speed type, ranging from 300 to 1,800 
horsepower, thirteen Brush are and three Thomson-Houston are 
dynamos, six belted alternators, two direct-connected alter- 
nators, and three belted power generators for direct-current 
service. All told, there were twenty-seven generators in the 
plant, and the station basement was a complex installation of 
shafts and pulleys which was mainly the outgrowth of the 
earliest days of the plant’s history. 

The cost of coal per ton during the year 1904 was $5.05, 


bituminous fuel being burned. Jand firing has always been 


the practice of the station. The output of the plant at the 
switchboard in 1904 was 3,995,000 kilowatt-hours, and the op- 
erating cost in toto was $62,500, or 1.56 cents per kilowatt-hour. 
The principal items here were coal, 0.915 cent, and station labor, 
0.394 cent per unit. These items in their totals were fuel, $36,- 
400; wages at plant, $15,760; oil and waste, $1,478 ; water, $522; 
station repairs, $1,316; steam-plant repairs, $4,516 ; electric plant 
repairs, $2,492. ‘The operating force consisted of four engineers, 
five firemen, nine station men, and three machinists. 

In 1905 the equipment of the plant underwent compara- 
tively little alteration, but the cost of coal fell to $4.56 per 
ton, making a difference of 0.2 cent in the fuel cost per kilo- 
watt-hour. The total generated output of the station was 
4,216,000 kilowatt-hours, and the total coal consumption was 
6,511 tons. The boiler and engine equipment remained the 
same as in the previous year. By extremely careful operation 
the station ran its output on 3.45 pounds of coal per kilowatt- 
hour, and the total cost of manufacture was 1.32 cents. The 
saving from the preceding year arose mainly through the de- 
creased initial cost of coal and the decreased consumption per 
unit. The station force was increased by two attendants, and 
two of the belted alternators were disposed of. In addition to 
the saving in fuel, the cost of station repairs fell off about 
$1,000, the cost of steam-plant repairs decreased by the same 
amount, and electric-plant repairs were about $1,000 lower than 
in 1904. 

The total cost of current production in 1906 was about the 
same as in 1905, 1.36 cents per kilowatt-hour. Coal cost $4.65 
this year; the station force was the same in number, and the 
increased output to 4,438,000 units brought a slight economy 
in labor cost per kilowatt-hour, the figure being 0.425 cent. 
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The fuel consumption per kilowatt-hour rose slightly to 0.744 
cent. During the year the old boilers of the plant were all 
taken out and a new installation of twelve units of 250 horse- 
power each set at work, operating under 140 pounds steam 
pressure. Three of the belted are dynamos were disposed of, 
and the station force remained constant. It is not now feasible 
to determine the influence of the reconstruction work in the plant 
during the year upon the efficiency of production. 

In 1907 the influence of increasing output and reduced 
number of belted units operated, together with close control 
of the payroll, produced a fuel consumption of 3.45 pounds, and 
a total cost of 1.22 cents per kilowatt-hour. The plant gen- 
erated 5,108,000 units at a fuel cost of 0.723 and a labor cost 
of 0.38 cent per kilowatt-hour. The cost of coal per ton this 
year was $4.66, and the operating staff of the station increased 
by two men. 

The record of the plant for 1908 shows the lowest fuel 
consumption per kilowatt-hour yet attained, namely, 3.26 
pounds. The cost of coal was $4.79 per ton, and the station 
output 5,400,000 kilowatt-hours. With an increase in energy 
generated of about 308,000 kilowatt-hours, the company burned 
only three tons more coal than in 190%. The station force con- 
sisted of three additional men, or a total of four enginecrs, 
five firemen, sixteen station attendants, and three machinists. 
The boiler equipment remained the same as in 190%. There 
were four reciprocating engines of the compound condensing 
Corliss type, aggregating 3,900 horsepower, and in the middle 
of the year the company installed a 1,500-kilowatt Curtis turbo- 
alternator. The are svstem was changed also from the old 
direct-current open type of lamps to the magnetite system, the 
transformation of alternating current from the revolving-field 
direct-connected alternators and the turbine being effected 
through constant-current transformers and mercury-are recti- 
fiers. Only four of the original belted are machines remained. 
The total cost of manufacture was $67,441, or 1.24 cents per 
kilowatt-hour. The cost of fuel per kilowatt-hour was 0.701 
cent, and the cost of labor 0.36 cent. Water cost $1,843, or 
$500 more than in 1907, and oil and waste cost about $450 
more. Electric-plant repairs showed a slight increase over 1904, 
being about $2,300 greater than in 1907, due in part probably 
to the alterations of the station equipment incidental to the 
changing of the arc system. 

) In reviewing the history of five years’ power cost in this 
plant it will be seen that the changes have been gradual, with- 
out sweeping modifications in the equipment from year to year, 
but at the end of the period the station stands with the greatest 
portion of its equipment modernized, with an output better 
qualified to give an improved load-factor if power business 18 
properly developed, and with the possibility of operating its 
engine and turbine equipment harmoniously together in the 
succeeding years. The cost of manufacture has gradually dimin- 
ished and the efficiency of the apparatus has steadily been im- 
proved. While it is true that a power-cost reduction of 0.25 cent 
per kilowatt-hour is nothing sensational, it means a saving of 
over $200 a month for each million units produced an a year. 
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GOVERNMENT EXPERIMENTS WITH BRIQUETTED 
COAL. 

The Technologic Branch of the United States Geological 
Survey is about to publish a bulletin giving the results of com- 
parative tests of run-of-mine and briquetted coal on locomo- 
tives and on a torpedo boat. These tests were made by Prof. 
W. F. M. Goss, consulting engineer of briquette tests. While 
the conditions of firing and draft in the services described above 
are different in a good many ways from those obtaining when 
fuel is used under stationary boilers, these results will no doubt 
prove of considerable interest to steam users in general. 

The briquettes made by the government machines have 
withstood exposure to the weather and have suffered but little 
deterioration from handling. The use of briquettes in the piace 
of natural fuel appears to have increased the evaporative effi- 
cienev of the boilers tested. The smoke produced has in no test 
been more dense with the briquettes than with coal. On the 
contrary, in most tests the smoke density is said to have been 
less when briquettes were used. The use of briquettes increases 
the facility with which an even fire over the whole area of the 
grate may be maintained. 

In locomotive service the substitution of briquettes for coal 
has resulted in a marked increase in efficiency, in an increase 
of boiler capacity, and in a decrease in the production of smoke. 
It has been especially noted that careful firing of briquettes 
at intervals is effective in diminishing the amount of smoke 
produced. 

In torpedo-boat service the substitution of briquettes for 
coal improved the evaporative efficiency of the boiler. It does 
not appear to have affected favorably or otherwise the amount 
of smoke produced. 

The briquettes used in this series of tests were of a form 
requiring considerable bunker capacity for their storage, but 
as the form of the briquette is a detail within control, this ob- 
jection need not apply to the use of the briquettes in actual 
service. 

The binding material in all the briquettes was water-gas 
pitch. This material was furnished at the briquetting plant 
of the United States Geological Survey in St. Louis, at $9 per 
ton. The least amount of binding material that would make 
perfect briquettes was found to be five per cent of the weight 
of the coal. The cost of the binder in one ton of the five per 
cent briquettes was about forty-five cents. The cost of briquet- 
ting, including all charges, is estimated at about $1 per ton of 
briquettes—that is, the briquetting added approximately $1 per 
ton to the cost of the coal. As the briquettes were made in an 
experimental plant, probably the price is not as low as it would 
have been had they been made on a much larger scale. 

The coal selected for the tests was taken from a mine work- 
ing the lower Kittanning coal bed, near Lloydell, Cambrtd 
County, Pa. This coal is a very friable, low-volatile bituminous 
coal. It was exposed to the weather for thirty days on the way to 
the St. Louis testing plant before being briquetted. It showed 
but little change due to this exposure, except a decided increase 
it moisture, which, however, was eliminated in the briquetting. 

|" The general results of the test justify the following con- 
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clusions: The evaporation per pound of fuel is greater for the 
briquetted coal than for the same coal in its natural state. 
This advantage is maintained at all rates of evaporation. The 
capacity of the boiler is considerably increased by the use of 
briquetted coal. The calorifie value of the cinders and sparks 
is not so high in the briquetted as in the natural fuel. The 
percentage of binder in the briquette has little influence on 
smoke density. The expense of briquetting under the con- 
ditions of the experiment adds about $1 per ton to the price 
of the fuel, and this amount does not seem to be warranted by 
the resulting increase in evaporative efficiency. The final test 
of the economic advantage gained appears to be against the 
briquetted coal. 

The advantages of greater ease in storing and in making 
use of a fuel material which is distinctly disadvantageous in 
its natural state may offset the handicap of the cost of briquet- 
ting the fuel. Again, there is a possibility that if this briquet- 
ting were carried on on a large scale, the cost might be reduced 
to a point where it would be an economic advantage to conserve 
the low-volatile bituminous coal and utilize it in many plants 


in several sections of the country. 


THE CHICAGO ELECTRICAL SHOW. 

The fourth annual electrical show, held under the auspices 
of the Electrical Trades Exposition Company at the Coliseum, 
Chicago, opened on Saturday, January 16, and will run until 
January 30. Fulfilling the expectations of those interested in 
the enterprise, the public has again taken up the show idea 
with approval, and the record of attendance for the first half 
of the present week has been entirely satisfactory. 

The decorative features this year have been greatly changed, 
and there is considerably more illumination than has obtained 
heretofore. The beautiful feature of last vear’s show—the sus- 
pension of three rows of large, decorative chandeliers—has been 
superseded by a sky canopy effect, heavy colored bunting form- 
ing a dome high up over the amphitheatre, the effect of a star- 
lit sky being carried out by myriad low-candlepower lamps, the 
effect of which has been enhanced by the use of a thermostatic 
flashing device, which causes the lamps to create a twinkling- 
star effect. 

The naval exhibit has been a centre of much attraction, 
and this feature can surely be enlarged upon and made one of 
great value to everyone interested in the part which electrical 
apparatus plays in the armament and control of the modern 
battleship. 

Working exhibits.form a large part of the apparatus on 
display, and that of the Commonwealth Edison Company is 
noteworthy in this respect. To the casual observer the “House 
Beautiful,” which was the main feature of the display last 
year, would probably prove more interesting, but the demon- 
stration of the adaptation of motor drive to machine tools which 
are used in the manufacturing and precessing of a large number 
of everyday utilities, certainly cannot fail to be of benefit to 
a great many of the visitors to the show, and the company 
is to be congratulated upon the arrangement and selection of 


its exhibit, 
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ENGINES FOR ISOLATED LIGHTING 
AND POWER PLANTS. 


BY CHARLES L. HUBBARD. 


In buildings of large size equipped 
with their own power plants it has been 
found that under average conditions elec- 
tric current may be generated at a lower 
cost than it can be purchased from a 
central station. Among the reasons for 
this is the necessity in any case of em- 
ploying a chief engineer capable of caring 
for the equipment of wiring, pipes, 
pumps, boilers, etc., necessary for the 
heating and other mechanical equipment, 
and the belief that a man of such a grade 
of intelligence may as well have charge of 
a lighting plant also. 

Again, the load in a building of this 
kind usually all occurs at the same time, 
co that it would be necessary for a cen- 
tral-station equipment to be sufficiently 
large to equal the total capacity of all 
the isolated plants which it replaces. The 
line losses should also be a considerable 
factor in making a comparison between 
the economy of the two methods. In ad- 
dition to the above the building must be 
heated for six months, or more, of the 
year, and exhaust steam will do this effi- 
ciently after developing nearly its full 
power capacity in engine service. As the 
same months are both cold and dark the 
power and heating requirements will usu- 
ally follow each other closely. The ex- 
pense of putting in high-pressure boilers 
is but little more than those for heating 
purposes, and the fireroom will cost but 
little if any more in the case of a high- 
pressure plant. 

Having seen that under favorable con- 
ditions an isolated plant may compete 
with central-station service, let us now 
consider briefly the best type of engine to 
be used in cases of this kind. As this 
class of service calls for high or moder- 
ately high speed, the two important points 
to be considered are those of condensing 
or non-condensing and simple or com- 
pound engines. 
the first of these. 

The advantages gained by the use of a 
condenser are an increase in the horse- 
power and greater economy in the use 
of fuel per horsepower developed. The 
power exerted by a steam engine during 
a single stroke of the piston is due directly 
to the difference in pressures acting upon 
the opposite sides of the piston. Pro- 
ducing a vacuum in the exhaust line re- 
moves the resistance from the exhaust 
side of the piston, and therefore is the 


Let us consider briefly 
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equivalent of adding to the steam side. 
The value of a vacuum of twenty-six 
inches of mercury to an engine, making 
due allowance for the cost of production, 
may be approximated by considering it 
equivalent to a net gain of about twelve 
pounds added to the mean effective pres- 
sure. From this it is evident that the 
amount of power gained bears practically 
the same ratio to the power developed by 
the engine when running non-condensing 
as twelve pounds does to the mean effect- 
ive pressure when running under the same 
conditions. The following table gives the 
average increase in power for engines of 
different size and speed when run con- 
densing : 


Horsepower added at a pis- 


cylin- tonin ton speed in feet per minute 
derin square of— 

inches. inches 400 500 600 700 
12 113 16 20 24 29 
14 154 22 28 34 40 
16 201 29 36 43 51 
18 254 37 46 55 65 
20 314 46 57 68 g0 
22 380 56 70 84 96 
24 452 66 82 98 115 
26 531 77 96 116 135 
28 616 90 112 134 156 
30 707 104 130 156 189 
34 908 132 165 198 230 
36 1,018 148 185 222 259 
40 1,256 183 228 274 320 
42 1,385 200 250 300 35? 
46 1,662 240 300 360 423 
48 1,809 264 330 390 460 
54 2,290 333 418 500 600 
60 2,827 412 515 618 720 


The desirability of installing a con- 
denser in any particular case will depend 
upon various conditions, among which are 
the size and water-rate of the engine, cost 
of cooling water, cost of fuel, and also to 
what extent the exhaust steam can be used 
for heating purposes. The actual saving 
in fuel in average practice, where cooling 
water can be had free of cost, or where 
a cooling tower is used, will run from 
twenty to thirty per cent in the case of 
simple engines, and from sixteen to 
twenty-four per cent for compound en- 
gines. In the case of office buildings 
where the greater part, if not all, of the 
exhaust steam can be used during the 
winter months for heating and where the 
cooling water must be purchased at city 
rates, there is usually nothing to be 
gained by condensing, and in many cases 
it would probably result in a loss. On the 
other hand, in manufacturing plants 
where water for cooling purposes can be 
had free of charge, or in plants where the 
exhaust steam would be wasted, condens- 
ers are very generally employed. 

In making a comparison of the econ- 
omy of running condensing and non-con- 
densing in any particular case it is neces- 
sary to compute the annual fuel cost, so 
called. 

The items to be considered in making 
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this up for a condensing plant are as fol- 
lows: | 

Fuel for power. 

Fuel for heating. 

Cost of cooling water. 

Interest and depreciation on first cost 
of engine and condensing apparatus. 

For a non-condensing plant the items 
are: | 

Fuel for power. 

Fuel for partial heating, in case the 
exhaust steam is not sufficient for this 
purpose. 

Interest and depreciation on first cost 
of engine. 

Interest and depreciation on first cost 
of additional boiler power, if found to be 
necessary. i 

The cost of the above items will vary 
in different localities and must be taken 
accordingly. l 

The quantity of water required to con- 
dense the steam from an engine depends 
upon the. weight of steam and tempera- 
ture of the water. With twenty-six inches 
of vacuum and cooling water not above 
70 degrees F., the amount will be approx- 
imately from twenty to thirty times that 
fed into the boilers. For 80 degrees, 
thirty-five times, and for 90 degrees, fifty- 
two times. 

The amount in any particular case can 
be computed by the formula 

S— D 

D—I- 
in which Q equals the weight of cooling 
water per pound of feed-water; S equals 
the total heat of exhaust steam above 32 
degrees; I equals the temperature of cool- 
ing water (initial temperature) ; D equals 
tlie temperature of discharge water (final 
temperature). 

Let us now consider the advantages and 
disadvantages of multiple-expansion en- 
gines. 

Assuming a steam pressure of 125 
pounds, the best engine economy will be 
obtained by expanding the steam to about 
seven times its initial volume or to about 
fifty-seven pounds gauge pressure. An 
expansion much greater than this will 
carry the terminal pressure below the at- 
mosphere, which would result in a Joss 
unless the engine was run condensing oF 
the heating system was connected with 
some form of vacuum system. 

It is evident in office-building practice 
that under ordinary conditions the plant 
must be run at about one-half to two- 
thirds full load in order to provide for the 
sudden throwing in of an extra load euch 


as might be called’ for by a sudden de- 
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mand for extra elevator service or the 
throwing on of all the lights in a large 
store or restaurant on account of a com- 
ing storm. 

It is evident from the above that en- 
gines should be designed to give a good 
economy under average conditions which 
may be taken from one-half to two-thirds 
of their full load, and seven expansions 
should conform to this condition. 

At full load there will be between five 
and four expansions, which, although 
within the economical range of a simple 
engine, is decidedly too small for a com- 
pound. For this reason it is customary 
so to proportion the cylinders of non-con- 
densing compound engines that the most 
economical ratio of expansion will occur 
at or near full load. The result of this 
is that when running under load their 
gain in economy over simple engines is 
best. . 
Summing up, we may say that a com- 
pound engine may be used to advantage 
when the conditions of initial pressure 
and load are such that three expansions 
in each cylinder, or nine in all, can be 
abiained, or the unit is so large that it is 
an advantage to divide the work between 
two cylinders. 

With varying load and limited steam 
pressure, such as are commonly met with 
in the average office building of small or 
medium size, the simple engine has the 
advantage of compactness, simplicity and 
better regulation upon sudden changes in 
load, and can be operated at better econ- 
omy on one-third load or less than a com- 
pound engine at five-eighths to one-half 
its rated full load. 

At seven expansions the compound will 
show a saving of perhaps fifteen per cent 
over the simple engine running at four 
expansions, both running at full load, but 
when it drops to three-fourths or under, 
an economy will be shown in favor of the 
simple engine. 

There are, however, advocates of both 
the simple and compound engines for the 
same class of work, and various reports in 
the engineering journals of late have 
shown some very satisfactory results ob- 
tained by the use of compound engines in 
office building work, even where there 
was a considerable fluctuation in load. 
One advantage claimed for the compound 
engine is that the saving over a simple 
engine during the summer months when 
the exhaust is thrown outboard, more than 
offsets the loss due to underloading. 

. As in many other engineering problems, 
it is impossible to state rules which will 
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apply to every case, and the most that 
can be done is to present the advantages 
and disadvantages of each type of en- 
gine, thus giving the intending purchaser 
an opportunity to choose the one having 
the least objectionable features as applied 
to the case in hand. 

ego 

The Value of a Waterpower. 

The value of an undeveloped constant 
waterpower is such a sum as when put 
at a proper rate of interest, say ten per 
cent, will pay the difference in cost be- 
tween steam and waterpower, items of 
cost being considered. 

A power which is variable, and which 
cannot be depended upon throughout the 
year, has of course less value than that 
which is constant. In such a case the 
items for consideration are: 

The maximum, minimum and average 
quantity of water, and length of time 
when there is no water; all the other 
items which enter into the value of a uni- 
form power; necessity in nearly all cases 
for a supplementary steam plant, with 
the expense of maintenance and running 
for a portion or all of the time. 

The value of an undeveloped variable 
power is little or nothing if its variation 
is great, unless it is to be supplemented 
by a steam plant. It is of value then 
only when the cost per horsepower for the 
double plant is less than the cost of 
steainpower under the same conditions as 
mentioned for a permanent power, and 
its value can be represented in the same 
manner as the value of a permanent 
power has been represented. 

To determine the market value of such 
a power which has been developed it will 
be necessary to consider the power by 
itself independent of the plant; that is, 
to determine first the value of the power 
as though it were undeveloped, and then 
to determine the value of the improve- 
ments. The sum of both will represent 
the value of the power as developed. 

It might happen in some cases that the 
value of the privilege would be a minus 
quantity, but that the value of the im- 
provements more than offset that, thus 
making it of value in the developed state. 

The cost of developing a power orig- 
inally will not always represent the value 
of the improvements, except in so far as 
it relates to the character of the work 
done. Considering the work properly 
end substantially done, the value of that 


work immediately after completion may 


not be represented by its cost. A certain 
power may cost to develop twice as much 
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as another of equal power, the difference 
in cost being due to difference in head 
or some other natural cause; but, all 
other things being equal, the one which 
cost double has no more value than the 
other because it produces no more. 

The actual value of a plant would de- 
pend upon the amount of depreciation 
which had taken place; or, better, upon 
the number of years which it would run 
without renewing. 

The value of the plant will be its cost, 
less depreciation, up to the point where 
the cost of waterpower equals that of 
steampower; for it would be justifiable 
to make an expenditure up to an amount 
which would give as good financial re- 
{urns as any other source of power. Be- 
yond this point, when waterpower costs 
more than steampower, the value of the 
improvements would not be represented 
bv their cost.—From a paper by Charles 
T. Main, mill engineer and architect, 
Boston, Mass. 


epe 
An Electric Hygroscope. 

A comparatively simple hygroscope, 
which is direct-reading in terms of the 
scale of a galvanometer, is described by 
J. Pionchon in a French scientific jour- 
nal, whose account is abstracted in a re- 
cent number of Science Abstracts. 

The action of this hygroscope is based 
upon the conducting path afforded by the 
moisture attracted to a clean glass surface, 
which deposit has been found closely pro- 
portional to the humidity of the atmos- 
phere. A glass tube four inches long, 
closed at one end, is silvered inside and 
out to within half an inch of the open 
end. The bottom is then cut off, leaving 
a fresh cut which separates the two silver 
surfaces. This cut, which is the sensitive 
portion of the instrument, is polished with 
fine emery. Wires are connected with the 
inner and outer coatings and are inserted 
in a circuit containing a galvanometer 
and a battery of 100 volts. The deflection 
of the galvanometer is then found to vary 
greatly with the moisture of the atmos- 
phere. The mere approach of a moist 
body affects it. The hand held at a dis- 
tance of half an inch produces various 
effects in accordance with the part which 
happens to be near the sensitive surface. 
The point of the finger, for example, 
throws the spot off the galvanometer seale. 
The amount of moisture liberated by the 
heat of the hand from a paper tube is 
easily detected. The zero of the instru- 
ment is said ta be constant and rapidly 
recovered, 
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Electrical Section of the Western So- 
c:ety of Engineers. 

The first mecting this year of the Elec- 
trical Section of the Western Society of 
Engineers was held in the rooms of the 
rociely in the Monadnock Block, Chicago, 
on Friday evening, January 15. The an- 
nual election of officers of the section 
for the year 1909 resulted in the unani- 
mous choice of Wm. B. Jackson as chair- 
man, Prof. P. B. Woodworth, vice-chair- 
man, and W. L. Abbott, member of the 
executive committee for three years. In 
the absence of the new chairman, Pro- 
fessor Woodworth presided. In assuming 
the chair he called attention to the history 
of the Electrical Section and urged the 
formation of an affiliated electrical society 
for young men in Chicago to provide lec- 
tures and discussions of the more ele- 
inentary technical subjects and to act as 
a feeder for the parent society’s member- 
chip. | | 

As the main feature of the evening, 
Prof. C. F. Burgess, of the University of 
Wisconsin, read a paper on “Boiler Cor- 
rosion as an Electrochemical Action.” 
Iron corrosion is a general term that sig- 
nifies many kinds of ailments in iron. 
Although these are commonly attributed 
to various causes, it is coming to be be- 
lieved extensively that all iron corrosion 
is essentially of an electrolytic nature. A 
firm advocate of this hypothesis is Dr. 
A. L. Cushman, who has made extended 
investigations of this subject. If this 
action is electrochemical, the corrosion of 
iron is readily explained by the iron at 
the anode of a local couple going into 
solution. As an example, iron and cop- 
per in the presence of even a weak alec- 
trolyte form an active couple. The hy- 
drogen set free by such action collects as 
è protecting film on the cathode, and this 
stops the incipient action. The presence 
of free oxygen in the liquid promotes cor- 
rosion, not by directly attacking the iron, 
but hy combining with the hydrogen on 
the cathode, and thus reducing the polariz- 
ing film. | 

Professor Burgess’s attention was di- 
rected to corrosion of boiler tubes by an 
investigation on corrosion in locomotive 
boilers he began at the university labora- 
tories in Madison, Wis., at the request of 
the Chicago, Milwaukee & St. Paul Rail- 


way. Marked pitting was generally found 


on the lower inner surface of the bottom 


tubes and decided grooving near the ends 


of the tubes remote from the fire box. In 
some cases the tubes seemed to be intact. 
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and the shell of the boiler was pitted. A 
small experimental boiler was set up with 
a tube insulated from the shell by means 
of asbestos bushings. Terminals were at- 
tached to the tube and shell and a milli- 
ammeter and millivoltmeter connected to 
the external circuit. Readings of the in- 
struments were taken for various condi- 
tions with many different solutions. Al- 
though the tube and shell were of substan- 
tially the same material, currents were de- 
tected at practically all times, even with 
the boiler nearly cold. These ranged from 
values so small that the most delicate 
galvanometer was required to detect them, 
0.018 or 0.020 ampere. Usually on heat- 
ing, the current rose to its maximum 
Value and remained near this point till 
the heat was removed. When seda ash 
or barium hydrate was added to the 
water, the current reversed on the second 
appheation of heat, so that the tube be- 
came the cathode. This phenomenon ex- 
plains why, in some sections of the West 
where alkaline feed water was used, the 
pitting was noticed on the shell of the 
hoiler instead of the tubes. 

While these studies are by no means 
complete, they have indicated that corro- 
sion cannot be entirely eliminated. Among 
the suggested methods of rendering it 


nearly harmless were: To use such 
materials in the feed water as would 


make it least active as an electrolyte; to 
concentrate the corrosive action on some 
ron-vital part of the boiler that was read- 
ily and cheaply replacable; to piace in 
the boiler zine or some other clectroposi- 
tive material on which the action may 
spend itself. The problem is a very com- 
plex one and needs careful analysis in 
each particular case. 

In concluding his paper Professor Bur- 
gess showed a large number of lantern 
slides illustrating corrosion in boilers, 
chects that had been locally heated, bars 
that had been stretched or twisted, rivets 
end rivet holes, common nails, ete. In 
every case there was conclusive evidence 
that the parts that had been locally 
strained were more actively corroded, due 
to being the anodes in local couples, with 
the unstrained metal as cathodes. These 
facts, therefore, explained the corrosion 
and grooving of the boiler tubes; the lower 


tubes and the remote tube ends were evi- 


dently anodes because of the great tem- 
perature differences between them and the 
adjacent boiler shell. 

The discussion of the paper was par- 
ticipated in by Prof. P. B. Woodworth, 
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W. L. Abbott, D. W. Roper, R. F. 
Schuchardt, Professor Burgess and others. 
It was pointed out that zinc and even 
mercury had been used in boilers, with 
apparently no beneficial results, although 
under certain conditions they might have 
been valuable. The use of an external 
neutralizing current might have some dis- 
turbing influence on the collection of 
scale. A singular thing had been noticed 
in the very marked corrosion of pipes car- 
rving distilled water; this upsets the gen- 
eral opinion that distilled water is not an 
electrolyte. As to the minimum electro- 
motive force that causes corrosion, Pro- 
fessor Burgess said he believed there was 
The common belief that 
1.5 volte is necessary applies to the de- 
composition of water. However, iron can 
be electrolytically dissolved with very mi- 
nute but long-continued electromotive 
forces. 


xo minimum. 


oe 
Aero Association Plans $240,000 Prizes. 

The International Association of Aero- 
nauts, at its session in London, has 
adopted a resolution that the Federation 
should found prizes to the value of $240,- 
000 for flying machines and dirigible bal- 
loons. 

The plan provides for ten prizes of $20,- 
000 each, half of this number for dirigible 
balloons and half for flying machines, 
together with a $10,000 cup in each de- 
partment. | 

These ten prizes, it is proposed, shall be 
competed for in ten separate competitions, 
one to be held every five years. The sug- 
gestion was made that the United States, 
Germany, Great Britain and France 
should each contribute $40,000 to this 
fund, and Belgium, Spain, Italy and Aus- 
tria $20,000 each. Twenty thousand dol- 
lars is to be devoted to the construction of 
portable sheds for the competing machines. 
edge 
Two More Pennsylvania Railroad Tun- 

nels Under Manhattan and the Rivers. 

The story has been current in Wall 
Street that the Pennsylvania Railroad, i 
permitted according to the terms of its 
franchise, is to begin at once the building 
of two more tunnels under the East River, 
North River and Manhattan Island, to 
parallel the present four tunnels under the 
Fast River, and three under Manhattan 
Island. | . 

It is said that the next two tunnels will 
he used as a connecting link between the 
New York, New Haven & Hartford 
and the Pennsylvania trunk lines, for the 
transportation of fast freight, 
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CONDITIONS AFFECTING STABILITY 
IN ELECTRIC-LIGHTING 
CIRCUITS.—II.' 


BY ELIHU THOMSON. 


The varieus forms of series are lamps 
involving differential lamp-magnet mech- 
anism of one type or another, secure in 
greater or lesser degree the floating are 
condition, as distinguished frem the 
“fixed separation,” a feature of some 
types. As exemplifying the importance 
of this regulating feature upon current 
stability, the writer may perhaps be per- 
mitted to recall an early experience in 
¿rc-dynamo design. The first series are 
machine designed and built under his su- 
pervision, was also the first dvnamo hav- 
ing the three-coil (star three-phase) wind- 
ing with three-segment commutator. This 
machine, at a speed of 750 revolutions per 
minute, ran a series of eight lanips at ten 
amperes, with forty-five to fifty-volt arcs, 
and survived room temperatures of a 
bakery in the midsummer of 1879 in 
Philadelphia, the thermometer on the 
wall nearby showing sometimes 120 up to 
140 degrees Fahrenheit in the early eve- 
ning with the ovens in full operation. The 
machines had been carefully proportioned 
in the light of all available information 
which could be discovered at the time. 
There was very little to guide one in this 
task. Nevertheless, the current of the 
machine was stable at the current for 
Which it was designed, although no ex- 
perimental machine had preceded it. Fur- 
ther, there was no change needed in the 
Wwincings, and it remained in service for 
vears thereafter. 

Several similar machines were made 
after the trial of this first one. Follow- 
ing these, there was constructed in 1880 
è small compact machine for a circuit of 
sixteen arcs in series, but the proportions 
were less conservatively chosen, and the 
Armature strength was less in proportion 
to the field, so that, regarded from a later 
standpoint, the armature raction was too 
small to give a proper droop in the char- 
acteristic at the current value of ten am- 
peres, for which it wag designed. The 
iron sections were also liberal. It was 
found capable, when driven at 800 revolu- 
tions per minute, of maintaining its full 
quota cf lamps, but although the lamps 
had the series magnet-regulating feature, 
the current was decidedly unstable, and 
only became so at higher values, about 


„l Abstract of a paper read before the Ameri- 
can Institute of Electrical Engineers, New York 
City, January 8. 
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fifteen amperes, teo high for the safety 


of the windings. It was observed, now- 
ever, that if in the circuit there was in- 
troduced a single supersensitive lamp, or 
one in which comparatively large exten- 
sions or shortenings of are length followed 
quickly upon minor current changes, an 
artificial stability was produced, which, 
in spite of the evidently unsuitable char- 
acteristic, as now regarded, allowed the 
lamps to he operated at their intended 
current of ten amperes, or even less. The 
behavior of the dvnamo as to heating and 
efficiency, ete., was then satisfactory. 

On account of the relatively high duty 
of the machine, less weieht of wire and 
cost, it became actually a debatable point 
whether the — supersensitive regulating 
lamp might not be shnt up in an iron 
box and maintained as a permanent part 
of the circuit in practice. Later work, 
however, developed the fact that by chang- 
ing the manner of commutation, the same 
machine became quite stable at the cur- 
rent intended, but at a sacrifice of output 
which could only be met by running at 
a somewhat higher speed. 

Another and curious stumbling block, 
so far as stability of current was con- 
cerned, was met later. Several sizes of 
Thomson-Touston are dynamos were de- 
signed and built at New Britain, Conn., 
in 1882-1883, giving perfectly stable cur- 
rent without dependence on the regulating 
action of lamps or floating are condition. 
The manufacture was removed to Lynn, 
Mass., in the fall of 1883, with the result 
of importing instability of current. The 
same patterns and proportions were used, 
all elements of construction apparently 
being retained. A change had been made 
in the lamp mechanism whereby there 
was now no longer any dependence of arc 
length on the current fluctuations, the 
control of are length and feed being ob- 
tained by a derived circuit or shunt po- 
tential magnet only. At first it was 
thought that this change in the lamp 
mechanism was the reason of instability, 
and, as assisting to that conclusion, ex- 
periments showed that the Lynn-built ma- 
chines could operate a circuit of lamps 
having differential magnets (differential 
Jamps) smoothly, and without instability. 

As a remedy for the trouble, and one 
resorted to while the true cause was being 
investigated, there was established a short- 
circuit band of copper wire around the 
field cores parallel to the winding. This 


device at once gave stability to the current | 


with both types of lamp. Meanwhile it 
had been determined that machines built 
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in New Britain could operate with a siable 
current with either type of lamp in cir- 
cult, showing that thev at least were in- 
dependent of the floating-are condition, 
or did not need the regulating elfect of 
the Jamps to insure stability. It was 
further found that machines built in Lynn 
from castings made in New Britain gave 
stability with either type of lamp. This 
Jed to the suspicion that in the cast-iron 
itself lay the true cause. Analysis showed 
manganese in the New Britain iron and 
very little in the Lynn foundry iron. 
Special melts made in Lynn with the same 
mixtures of pig-iron as were used in New 
Britain gave at once stable current and 
ended the difficulty without recourse to 
the closed copper band on the field, which 
demanded the sacrifice of considerable 
copper. 

Tf anything will serve to show the pit- 
falls to which the are-dvnamo designer 
was subject, the above incident should 
suffice. The difference in the iron was 
evidently a difference in magnetic stabil- 
itv, rigidity, or hysteresis. Jn a dynamo 
machine the iron of which is magnetically 
stable or rigid, as when the hysteresis 
loop is wide, there is an absence of re- 
sponse to minor current fluctuations, 
which response is one of the causes of in- 
stability in series-wound machines. Put 
differently, it may be that there is an 
ascending characteristic curve, derivable’ 
from current and potential determinations 
while these are inereas‘ng, and a descend- 
ing characteristic derivable from similar 
determinations, while these are diminished 
or diminishing. The greater the differ- 
ence between these two, the greater the 
stability of current, and the further down 
toward the origin one may work without 
instability. In machines with large iron 
projections on the armature core, such as 
the Brush are machine, it is likely that 
there would be but little difference as- 
cending or descending, owing to the mag- 
netic vibration accompanying the opera- 
tion of the machine; but it is conceivable 
that with steadily driven, smooth-core 
armatures the hysteresis of the field iron 
would be a controlling factor. Doubtless, 
in the case above described, a study of 
the magnetic qualities of the two irons 
would have disclosed the difference, so im- 
portant in its practical effect. 

In apparatus in which potential dif- 
ferences of thousands of volts had to be 
maintained with only a single slot in the 
commutator between the brushes at such | 
great potential differences, it can readily 
bejunderstood that flashing or arcing over 
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a slot might short-circuit or reduce the 
line current so much as to introduce a 
different kind of instability. Such a 
flashing or arcing in the slot was of the 
nature of an alternating arc. A segment 
of the commutator left the brush with a 
small trailing spark, showing a diminish- 
ing current reaching zero at a small dis- 
tance in advance of the brush. Imme- 
diately thereafter the potential of the seg- 
ment was reversed and attained a high 
opposite value, which, as an alternating 
arc, would jump the zero current position, 
especially if any heated gas remained in 
the slot. The writer has been frequently 
credited with having adopted as a bold 
expedient the well-known air-blast mech- 
anism to blow out the sparks at the com- 
mutator. Nothing could be further from 
the fact or more mistaken. The real 
function of the air blast was to insure 
the non-existence of heated gas at the zero 
current, to replace it with cold air and 
prevent the possibility of the next alter- 
nation re-establishing the arc and short- 
circuiting the commutator over the single 
slot between positive and negative brushes. 
The action to be secured was carefully 
reasoned out in advance of its trial and 
application. Without it the instability 
of circuit conditions would have rendered 
operation entirely impracticable, owing to 
incessant alternating arcs between com- 
mutator segments. Although these con- 
siderations apply to apparatus which is 
rapidly being replaced by other means of 
distribution, the writer feels justified in 
here presenting them as matters of history 
not generally understood. 

The arc-light dynamo devised by Chas. 
F. Brush was the pioneer machine in 
series arc work, and it is proper to inquire 
as to the features which made it success- 
ful so far as stability of current was con- 
cerned. It was early shown to possess 
a drooping external characteristic, but it 
is safe to say that in the earliest types 


there was still dependence upon the reg- 


ulating feature of the lamp or floating- 
arc condition. The lamps were of the 
differential type. It is also a fact that 
the peculiar property conducing to sta- 
bility, both in the earlier and more recent 
designs, was largely due to an almost 
critical proportioning of the proper ex- 
tent and relative sections of the pole horns 
adjacent to the armature on each side. 
In a conversation with Mr. Brush in 1878 
the writer remembers that he laid em- 
phasis on the fact that even in the single- 
arc machines then before us, a compara- 
tively slight variation in spacing or the 
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arc covered by the pole-pieces would de- 
stroy the stability of current, so that, as 
he said, he could do nothing with the ma- 
chine. The later Brush machines of large 
capacity for multi-circuit work up to 125 
arc lights or more, many of which have 
been built at Lynn, Mass., depended more 
than ever on the close proportioning of 
armature and field, and more particu- 
larly upon the form section, material, and 
arc covered by the pole horns. By care- 
ful adjustment an external characteristic 
curve having an almost vertical droop at 
a current value a little beyond the work- 
ing current strength was obtained, ren- 
dering the current stable regardless of the 
regulating effect of lamps, and leaving but 
little to be done in regulating for varia- 
tions of number of lamps in circuit. 

In Fig. 1 are given three characteristics 
taken from one of the most recent Brush 
machines constructed for working mag- 
netite-arec lamps at four amperes at a to- 
tal circuit voltage of 15,000, multi- 
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FIG. 1—CHARACTERISTICS OF FORM H 


BRUSH ARC DYNAMO. 


circuit plan. In regulation the machine 
is shunted more or less and brushes ad- 
justed automatically for variations of 
load. Curve A, with a little over fifteen 
per cent of the field current shunted and 
brushes fixed, indicates that the normal 
current point is well over on the droop 
which at five amperes corresponds to 
short-circuit or no voltage. With curve 
B, or unshunted field, the normal current 
point lies on the horizontal part of the 
curve, which then droops rapidly at about 
4.75 amperes, and would indicate a prob- 
able. short-circuit current about 5.5. 
Curve C shows the normal current value 
of four amperes at no voltage and indi- 
cates the condition when all lamps are 
shunted and the field shunted, in this case 
to the extent of 34 per cent of its cur- 
rent. Curve A shows ample stability. 
Curve B indicates an approach to in- 
stability, probably capable of being pre- 
vented by the regulating feature of the 


lamps or floating-arc condition, Curve 


Vol. 54—No. 4 


C is, of course, an indication of most per- 
fect stability and it will be readily under- 
stood that as the load is cut off in passing 
from A to C the margin of stability will 
increase steadily. 

It is interesting to note that. in most 
of the early Brush machines there was ap- 
plied around the field cores a closed cop- 
per band to increase the stability or pre- 
vent surging. The closed band served to 
render the field magnetism less sensitive 
to quick changes occurring in the current 
of the machine, by permitting the induc- 
tion of opposed currents in the band. The 
magnetism was thus rendered more stable 
and the changes in it more sluggish. 

The later work on the Brush dynamo 
has been ably carried out by C. M. Green 
at Lynn, and this machine, on account of 
lending itself readily to multicircuit 
working, is still constructed, though the 
output is now relatively small. On ac- 
count of the great dependence of the 
working and current stability upon the 
relations and proportions of the pole 
horns, it may almost be characterized as 
a “pole-piece” machine in contradistinc 
tion to one in which there is either an 
absence of pole horns or in which, if they 
exist, their form and disposition exerts no 
vital influence on the working, particu- 
larly as concerns the stability so essential 
where the load consists of arcs. 

It seems probable that on account of 
the simplicity of the wiring the series, 
constant-current circuit will be employed 
for a long period in the future for arc 
lighting in street service and for large 
spaces. The advances recently made in 
high-efficiency luminous flame arcs will 
doubtless be a potent factor in future 
development. l 

When the enclosed carbon arcs were 
substituted for open arcs on direct-cur- 
rent circuits, it was recognized that 8 
sacrifice of efficiency of light production 
with a given energy was involved. This 
was offset, however, by the other well- 
known advantages accruing. No noticeable 
change in the stability of the circuits was 
discovered when the substitution was 
made. When, however, the alternating- 
current open arc, itself less efficient than 
the direct-current arc, came to be en 
closed it was found that the sacrifice 1 
efficiency was such that aside from the 
white color of the light of the arc there 
was no advantage over incandescent 
lamps using the same energy. 

The introduction of alternating-current 
arcs in lighting occurred very early, 88 
in the. lighthouse lamps mentioned. . But 
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the introduction of the so-called Jabloch- 
hoff candle in 1878 was, however, the 
first attempt to apply it in general illumi- 
nation. The candles had some of the 
features of the luminous arc, inasmuch 
as they smoked and consumed a solid sub- 
stance, such as kaolin, besides the carbon. 
The candles were operated several in a 
Feries. Little is known of the stability 
conditions in such circuits, but in -Paris 


. in 1878 the alternating dynamo current 


was not carried directly to the lamps, but 
the lamp circuits were operated through 
huge condensers in such manner that sev- 
eral series of lamps were fed from the 
single current of larger value split up 
through the condensers. It is possible 


that this use of condensers in the distribu- 


tion served to limit the current values 
and secure stability. Later attempts to 
apply open arcs of the alternating type 
on series circuits from constant-current 
transformers, met with little encourage- 
ment. Not until the success of the en- 
closed arc on direct current had been fully 
demonstrated was there any considerable 
opportunity to make use of series alter- 
nating-current arcs. The enclosed alter- 
nating arc operated from constant-cur- 
rent regulating transformers gave the op- 
portunity. The system permitted the 
employment in the station of generators 
of large capacity with constant-potential 
mains, to which the primaries of the 
transformers could be connected at con- 
veniently located substations, while the 
fecondary-are circuits became independ- 
ent, so that leaks or grounds on one did 
not affect the other. This was a manifest 
advantage. 

Fortunately no difficulty arose in se- 
curing stability of current values in con- 
stant-current transformer distribution. 
The reactance, or more properly the gen- 
eral impedance of the system including 
the alternating lamp magnets, which 
themselves assist materially, resulted in 
a fall of potential with increased current, 
and the reverse, at a rate sufficient to 
insure stability. The characteristic curve 
plotted with current as abscissas and volts 
as ordinates would in the constant-cur- 
rent transformer droop as in the arc ma- 
chine, but it would droop steadily from 
zero current outward. In other words, 
the potential is at a maximum with zero 
current, while in the series-field arc ma- 
chine, except for residual magnetism, zero 
current corresponds to zero: potential. 
Were, however, the primary and secon- 
dary coils of the transformer allowed to 
come too near together the condition 


would approach too closely that of a 
constant-potential transformer. The leak- 
age magnetism between primary and 
secondary coils when as close together as 
permissible will give rise to considerable 
reactance values, which, as the load on 
the secondary is cut off, will gradually in- 
crease as the secondary is repelled to a 
greater and greater distance. It ig neces- 
sary that the movement of the coil be 
effectually damped, by dash-pots or the 
like, or an instability due to overrunning 
akin to hunting will take place during 
changes of load. The direct-current 
are dynamo with its heavy series- 
field coils is likely to have so much self- 
induction as to tend to steady the cur- 
rent values so far as very rapid fluctua- 
tions are concerned. When, however, the 
field, as in the Brush machine, is shunted 
more or less for regulation, this influence 
cf the field inductance is neutralized, at 
least to a large extent. With the alter- 
nating-current circuit there is, of course, 
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FIG. 2.—CHARACTERISTIC OF CONSTANT- 
CURRENT TRANSFORMER. 


an entire absence of such influence upon 
stability; but in this case the resistance 
and self-induction in the whole circuit 
traversed by the current is sufficient for 
securing stable values of current. These 
conditions giving rise to stability nat- 
urally involve a lessened power-factor in 
the system, and, as is well known, the 
distortion of the current wave in an al- 
ternating arc while not in the nature of 
a true lag, reduces the power-factor. It 
is probable also that the tendency to in- 
Stability in an alternating-current arc is 
not so great as in the direct-current arc, 
for the arc undergoes extinguishment at 
the zero and does not relight until after 
the potential difference between the elec- 
trodes has reached a considerable fraction 
of the maximum. 

In the more recent work with mag- 
netite arcs and with lamps having elec- 
trodes which, for satisfactory operation, 
demand the employment of direct current, 
there was at one time a tendency to re 
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turn to the use of motor-driven arc dyna- 
mos giving small current values and high 
potentials. The development of the 
mercury-are rectifier and its apparent 
pecial adaptability to the rectification of 
mall currents at high voltage has nat- 
urally led to its employment in conjunc- 
tion with the constant-current trans- 
former for securing direct currents suit- 
able for series-are circuits. The practical 
results so far obtained with oil-immersed 
mercury rectifiers have been so generally 
satisfactory as to indicate an extended 
future application. 

Oil-bath immersion has given control 
of the working temperature of the recti- 
fiers. If too low, the condition imports 
instability. If too high, there is danger 
of breakdown. Fortunately it appears 
that normal working demands such mod- 
crate temperatures as are easily main- 
tained in the oil bath. Alteration of 
vacuum by leakage, or by gradual giving 
out of gas may result in the accumulation 
of a body of insulating gas around the 
anode, interfering with the normal 
ionized mercury-vapor stream which con- 
ducts the current. This may cause a fad- 
ing out of the rectified current, in turn 
causing the lamp to lower or drop the 
electrodes together, and thus again allow 
increase of current which again separates 
them, and so on; a condition of surging 
or oscillation somewhat akin to the in- 
stability of an arc circuit when working 
too close to the critical point on the char- 
acteristic. Lowered vacuum also endan- 
gers the rectifier by causing excessive 
stresses near the anodes, which may punc- 
ture the glass. Suitably-spaced shunting 
gaps may be provided around the rectifier 
as a safeguard against excessive stresses. 
The temperature of the rectifier tube can 
also be maintained by circulation of air 
by a fan, where oil is not used. The 
plant includes, besides the rectifier and 
constant-current transformer, additional 
alternating-current reactance, and a di- 
rect-current reactance in the rectified cur- 
rent circuit, the proportions of which are 
chosen to insure as far as possible steadi- 
ness in the working. 

If a chatacteristic be plotted it takes 
the form given in Fig. 2, which is prop- 
erly the regulation curve. The vertical 
line at four amperes shows the range of 
constant current between 110 per cent 
load and thirty-five per cent of full load 
in kilovolts, the latter point correspond- 
ing to the greatest separation of primary 
and secondary coils as provided for in the 
construction \of-ythe) ‘transformer. Thua, 
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even at short-circuit the current will 
then not exceed 5.25 amperes. As a rule 
the circuit is adapted to the operation of 
lamps in which the arc length is either 
“floating” or fixed, without involving in- 
stability of current. Hence the lamps 
may: be constructed to lift the upper elec- 
trodes and separate them to a definite 
distance and to drop them together at 
feeding, which in the case of long-burning 
electrodes would oecur very infrequently. 
As indicating the endurance of the mer- 
cury-are rectifier itself, it may be inci- 
dentally mentioned that some of these in 
service have attained upward of 5,000 


hours’ life and are still operating. ‘The ` 


system has the advantage of permitting 
are lamps to be operated from twenty- 
five-cycle circuits, and while the direct 
current is then more pulsating than in 
the case of higher frequencies, it is stil] 
satisfactory. The power-factor at full 
load: ranges about seventy per cent and 
the efficiency is about ninety per cent. 
Increase of the power-factor would prob- 
ably result in instability of current. 
Before closing, the conditions govern- 
ing the stability of an are or arcs in 
branches from constant-potential mains 
may be briefly referred to. As before 
stated, instability is then at a maximum 
and current values may rise to the pro- 
portions of a destructive short-circuit. If 
the regulating mechanism of the lamp 
extends the arc, or the reverse, in response 
to current variations, a violent surging 
or oscillation with extinction results. 
Hence the necessity of the choking-coil, 
whether there be one or more arcs in 
series across the mains. With continu- 
ous currents a dead resistance which will 
cause a drop of from twenty to thirty 
per cent of the total potential is generally 
inserted. The condition for stability is 
that the resistance shall drop the po- 
tential at the arc with increase of current 
at a greater rate than that caused by in- 
crease of current in the arc itself, and 
vice versa, as is well known. This in- 
volves a serious loss of energy and many 
efforts have been made to reduce or min- 
imize it. It is usual to allow the floating 
are to exist and in such a case the dead 
resistance may be cut down, if in the 
arc branch a large self-induction be in- 
certed, a reactive coil which introduces 
a time-lag in the current variations al- 
lowing the regulating action of the lamp 
magnets to come into play. Better yet, if 
the lifting magnet be made a- shunt of 
many turns around the more. coarsely 
wound reactance or reactive coil (as in- 
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vented by Higham) a supersensitiveness 
in the lamp mechanism is obtained which 
causes it to anticipate current changes 
or at least compensate therefor in increas- 
ing and diminishing the arc length and 
so preventing the fluctuations attaining 
any considerable value. Still more ef- 
fective is the arrangement in which, as 
in Fig. 3, the are adjusting coil C in 
shunt to the reactive coil R is made to 
move in the field of the latter used as a 
field magnet M. hese arrangements per- 
mit a direct-current are to be operated 
between constant-potential mains with a 
minimum of dead resistance in series with 
it. Unfortunately, the saving with the 
carbon are is of little practical value 
where a single enclosed arc is put in a 
branch across 110-volt mains. While the 
voltage at the are may be thus increased 
from eighty volts to 100 or thereabouts, 
the gain in light does not correspond to 
the increased arc energy, on account of 
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FIG. 3.—DIRECT-CURRENT ARC LAMP. 


the comparatively low luminosity of the 
arc flame itself. It is possible that where 
the arc flame is the source of light, as in 
luminous arcs, the expedient may give 
practically valuable results, though that 
remains to be seen. In the case of the 
alternating arc across lines at constant 
potential, stability is readily obtained by 
the introduction of an impedance, or re- 
active coil, which need not involve any 
considerable loss of energy, but of course 
its effect is to diminish the power-factor 
of the system, to which also the distortion 


of wave in the alternating arc itself may 
add. 


ede 
Higher Tariff Proposed on Mica. 
An increase of the duty on certain 
grades of mica has been proposed which, 
while it affects electrical manufacturers 
to a large extent, also affects the stove 
manufacturers and hardware trade, as 
the tendency now in these industries is 
to use very small pieces of mica where 
many years ago large sizes were used. 
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The United States Geological Survey 
has compiled statistics of the production 
of mica in, and of its importation into, 
this country, from which the following 
table has been taken. The. total con- 
sumption of mica in the United States is 
practically equal to the sum of that pro- 
duced and imported: 


Produced 
in United States. —Imported— 
Year Pounds. Value. Pounds. Value. 
1905...... 924.875 $160,732 1,188,449 $ 296,362 
1906...... 1,423,100 252,248 2,412,261 731,488 
1907...... 1,060,182 349,311 3,448,452 1,295,606 


Amber mica is produced only in the 
provinces of Ontario and Quebec, Can- 
ada; therefore there is little disposition 
to controvert the claim that it should be 
admitted free or with little duty. It is 
proposed to raise the duty on white mica, 
however, from its present rate (six cents 
per pound, plus twenty per cent ad valo- 
rem) to double this rate, with the object 
of furthering the American mica industry. 
White mica is chiefly produced in India 
and is classed according to the following 
commercial sizes: 

No. 6, having an area of 1 to 3 square inches. 
No. 4; having an ares of S t 1p diare [Aches 
No. 2, having an area of 16 to 25 mare Inches 


No. 1, having an area of 25 square inches and 
over. 


When the present duty was established 
the small sizes of mica were not exten- 
sively used. Now that they are used, the 
duty on them varies from fifty to 150 per 
cent, as against twenty-five per cent or 


.less on the larger sizes. Under the pro- 


posed schedule a specific duty of $240 
per ton, plus forty per cent ad valorem, 
would be asked on white mica. 

During the year 1907, when the price 
was about double that of 1905, the Ameri- 
can production, according to the table 
above, was but fifteen per cent greater 
than that of 1905. The increase of price 
of about sixty per cent had, however, re- 
sulted in an increase of importation of 
nearly 300 per cent. This shows con: 
clusively what has been quite generally 
known, that the mica deposits in this 
country are not of a character that can 
displace imported mica for electrical pur- 
poses. The number of men employed in 
mica mining in the United States has 
probably never exceeded 1,000, even when 
the production was at its maximum. The 
number of people, however, affected by 
an increased duty and who would pay the 
enormous tax proposed is great and con- 
sists largely of manufacturers of electrical 
apparatus and users of electric current 
and the makers and users of stoves. In- 
stead of any increase of duty, a lowering 
of the tariff on the smaller sizes of mica 
should be demanded. 
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Progress in Submarine Bell Signaling. 

A good deal has been achieved in the 
direction of protecting shipping by means 
of submarine bell signaling, savs the Lon- 
don Times Engineering Supplement. 
Everything points to the fact that impor- 
tant extensions in the direction of pro- 
viding bell signaling stations are likely to 
take place in the near future, lighthouse 
authorities in this country and abroad— 
as well as shipping interests—having 
been greatly impressed by the successful 
working of existing installations. The 
bells at present employed in this system 
of signaling have been considerably im- 
proved as the result of careful tests car- 
ried out by lighthouse authorities, and 
it should be noted that in evolving the 
latest form of bell the engineering staff 
of Trinity House have given this subject 
considerable attention. The form of the 
apparatus used in this system of subma- 
rine signaling naturally varies according 
to the purpose to which it is to be ap- 
plied. Three forms of bells are now em- 
ployed—the electric bell, operated by an 
electric current from the shore; the pneu- 
matic bell, which is employed in light- 
ships or at the md of a pier; and the bell 
buoy, which is operated by the action of 
the waves. 

As illustrating the extension of the sys- 
tem, it may-be stated that over 100 subma- 
rine bells have now been placed in position. 
Of these fifty-three have been fixed within 
United States waters, both the western 
and eastern shores being thus protected, 
While Canada has now twelve bells in 
service, In the case of England, where 
the Mersey Docks and Harbor Board 
took the initiative in equipping the Bar 
and Northwest lightships, there are 
now ten bells in service. The light- 
ships equipped by Trinity House include 
the Outer Dowsing, the Tongue, East 
Goodwin, Royal Sovereign and the Nab. 
The bell buoy fitted near the latter light- 
ship off Spithead for experimental pur- 
poses a year ago has, it is stated, given 
very satisfactory results in service, and 
it ig probable that the Trinity House au- 
thorities will order additional installations 
in connection with bell buoys in British 
waters. The Trish Lights Commissioners 
are also moving in the matter, and have 
under consideration installations for the 
Kish and other lightships. In all over 
500 ships are now equipped with the re- 
ceiving apparatus, these ships being mostly 
engaged in the transatlantic trade, where, 
as is evident from what is stated above, 
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the provision of submarine bells has 
reached its greatest development. The 
northern coast of Europe is also fairly 
well protected, Germany having installed 
ten bells, France six, the Netherlands 
seven, and Denmark, Sweden and Spain 
one each. 

British 


steamship service are alive to the im- 


railway companies running 
portance of submarine signaling, and the 
London and North-Western Railway, in 
conjunction with Trinity House, is inter- 
ested in a scheme for putting a bell down 
at Holyhead, in which case the London 
and North-Western Railway Company 
proposes to equip with receiving apparatus 
fifteen of the vessels running in the Tolv- 
head service. The London and South- 
Western Railway has in contemplation the 
equipment of vessels running between 
Southampton and Havre, following the 
placing of two bells at the latter port. 
Developments are also in progress with a 
view to giving protection to shipping run- 
ning to Mediterranean and eastern ports. 
A bell has already been ordered for Tarifa, 
in the Straits of Gibraltar, and it is in 
contemplation to place a second bell at 
Europa Point, in which case the other 
side of the Straits would be equipped with 
two bells, one probably at Tangier and 
the other at Cape Spartel. The Spanish 
and Portuguese governments will watch 
the working of the bell at Tarifa, and 
if that gives satisfactory results will es- 
tablish bell stations, among other points 
at Vigo and Cape Ortegal, Cape Roca, the 
Burlings, Leixoes and Cape St. Vincent. 
Ushant is now about to be equipped, so 
that the French, Spanish and Portuguese 


_ coast will then possess fairly adequate 


protection. In the Far East, the Japan- 
ese authorities are beginning to move, and 
the Chinese government intends to place 
a bell at the mouth of the Yang-tse- 
kiang. Steps are also being taken to equip 
the South American coasts, the govern- 
ments of Brazil, Argentina and Uruguay 
having interested themselves in the mat- 
ter. 

Another important application of sub- 
marine bell signaling relates to inter-ship 
communication, and tests in connection 
with submarines have been carried out by 
practically all the governments interested. 
The problem to be solved is an important 
one, as hitherto there has been practically 
no means by which a submerged vessel 
could communicate with other ships. In 
this case both the sending and the receiv- 


ing apparatus is employed, and although 
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the authorities are naturally reticent as 
to what has actually been done, it is 
known that the trials carried out by the 
British Admiralty and by the Navy Board 
of the United States have given satisfac- 
tory results. It should be possible, as ex- 
periments have shown, to employ” the 
Morse code for signaling between subma- 
rine vessels. Jt should be noted that a 
distinctive character is given to the sig- 
nals sent by submarine bell installations, 
so that bells may be easily identified. In 
some cases the number of the lightship is 
repeated on the bell signal. the only excep- 
tion to this rule being the bell buoys, 
Which are operated by the action of the 
waves. In addition to equipping its light- 
ships with submarine bells, the Trinity 
House authorities are also employing wire- 
less telegraphy for communication be- 
tween lightships and the shore. Six light- 
ships in all are now fitted wiih such 
plant, including the Sunk lightship, the 
Tongue, and the Cross Sand, and three 
lightships on the Goodwins. 

—- 0 eo —__—__ 
Metropolitan Receivers File List of Ex- 
penditures. 

Receivers Joline and Robinson for the 
Metropolitan Street Railway, New York 
city, have filed answers in a suit brought 
Ly a number of companies which supphed 
funds, material and construction work to 
the Metropolitan Street Railway and the 
New York City Railway companies and 
ethers, in which they deny that they re- 
celved through the operation of the prop- 
erty between September 24, 1907, and 
June 30, 1908, a sum in excess of $13,- 
220,000, They admit as receivers of the 
two street-railway companies that thev 
borrowed $610,743 and used cash on hand 
from the inception of the receivership 
amounting to ¥607,291. They admit that 
while acting as receivers for the New 
York City Railway Company they made 
these expenditures: 


Pay roll sock ideestees eee Ore a $5,405,001 
Water rates and taxes.......... TS5,606 
Materials and supplies.......... 2,657,831 
Rents of lines operated under 

leases ........... ah its Ee Ox 3,067,412 
Replacement of property de- 

stroyed by fires.............. 651,951 
Sprinkler equipment, ete....... 101,447 


115,029 


Completion of First Avenue line 
270,428 


Track work 


Construction work .,............ 24.418 
HOrsëS- lerese teaa codeine ty 104,8735 
Incidental operating expenses.. HE E SEN 
Motive power, machinery, new 

CUTS Ete: eroica me Ann ens 943,874 


The receivers also deny that the expen- 
ditures were not correctly made and say 
that in all respects they acted within the 
Mstructions of the eonrt, 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 
CHAPTER III. (Part IIT)—Morors. 


REPULSION MOTORS. 


When an alternating magnetic field is 
made to link with a coil of wire, induced 
electromotive forces are set up tending to 
produce currents in such directions as to 
create a magnetic field opposing the first, 
cr generating, field flux. The magnetic 
field produced by the induced current 
reacts with the fluctuating magnetic field 
which generates it, and the result is a 
repulsive force which tends to move the 
coil out of the magnetic field. When the 
coil is fixed to rotate on an axis the re- 
pulsive force tends to move it so that no 
lines of force pass through it. In the 
ordinary armature there are a number 


FIG. 73.—SINGLE-PHASE INDUCTION MOTOR 
WHICH STARTS AS REPULSION MOTOR. 


of coils equally spaced from each other, 
and when these are all short-circuited the 
individual effects, when combined, neu- 
tralize each other and no motion results. 
Ktotation does take place, however, when 
the coils are short-circuited successively. 
A machine utilizing this method is illus- 
trated in Fig. 73, which represents a sin- 
gle-phase induction motor arranged to 
start as a repulsion motor. The line cur- 
rent passes into the field winding only, 
the armature currents being developed by 
induction. The windings of the arma- 
ture or rotor are connected to the seg- 
ments of the commutator as shown. The 
rushes are connected together through a 
heavy conductor, and in this manner the 
windings of the armature are short-cir- 
cuited successively during rotation. In 
this condition the machine is a repulsion 
motor and sufficient torque is developed 
to start it. When brought up to speed an 
automatic centrifugally-operated device 
chort-circuits all of the individual seg- 
ments, a8 shown in the sectional drawing, 
Fig. 74, and the machine then runs as a 


single-phase induction motor. The auto- 
matic centrifugal device is contained in- 
side the armature as shown at V. At the 
designed speed the throw of this weight 
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FIG. 74.—CROSS-SECTION OF INDUCTION 
MOTOR ARRANGED ‘TO START AS 
REPULSION MOTOR. 
overcomes the spring, pushing the short- 
circuiting ring K into contact with the 
segments of the armature. When the mo- 
tor stops the ring returns to its standstill 
position under the action of the spring 
and the machine is ready to start again. 


FiG. 75.—FIELD OF SINGLE-PHASE SERIES 
MOTOR, SHOWING NEUTRALIZ- 
ING WINDINGS. 


This device permits of successful opera- 
tion of single-phase induction motors on 
circuits which are subject to interruption, 
such as the running of elevators, hoists, 
cranes and the like. 


SINGLE-PHASE SERIES MOTORS. 
As has already been explained, a direct- 
current motor will operate on an alternat- 


FIG. 76.—SINGLE-PHASE SERIES MOTOR 
FOR RAILWAY SERVICE. 
ing-current circuit, but new difficulties are 
then encountered on account of the induc- 
tive effects of the alternating current. 
The direction of rotation of a direct-cur- 
rent motor, as is well known, is not 


changed by reversing the current ter- 
minals of the machine. Since, when the 
current is reversed in the armature, it is 
also reversed in the field coils, the direc- 
tion of rotation remains the same. To 
effect a reversal of direction it is neces- 
sary to change the connections between 
the armature and the field. 

However, when a rapidly reversing cur- 
rent, such as an alternating current of 
common frequency, is applied to an ordi- 
nary direct-current motor the effects of 
the inductance offered by the windings 
are such as to prohibit very successful 
cperation. 

In the case of a shunt-wound motor, 
the reversal of the current through the 
field coils produces a change in polarity 
of the magnetic field. The current and 
magnetism in the armature lead the cur- 
rent and magnetism in the more highly 
inductive fields. The result is a differ- 
ence in phase between the excitation and 
the armature current, and but little torque 
is developed. 


FIG. 77.—SINGLE-PHASE SERIES MOTOR 
FOR RAILWAY SERVICE. 


COMPENSATION OF ARMATURE INDUC- 
TANCHE. 

In the case of the series-wound motor 
the most serious difficulty is that due to 
excessive sparking. As already explained, 
on breaking a circuit containing induc- 
tance a considerable spark is produced, 
the magnitude of the spark depending on 
the amount of energy stored in the mag 
netic field. It is possible to reduce this 
sction considerably by means of a neutral- 
izing or compensating winding. The mag- 
netic field produced by a direct current 
flowing through a solenoid can be net 
tralized by arranging another winding, 
closely surrounding and similar to the 
first but carrying an equal current flowing 
in the opposite direction. One solenoid 
tends to form a magnetic field with lines 
of force in one direction, the other tends 
to produce a magnetic field with lines of 
force in the opposite direction ; the result 
is no magnetic field. 

When this compensating coil is con- 
nected in series with the original the com- 
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bination effects what is called “forced 
compensation” or “forced neutralization.” 

A very similar effect is obtained when 
the compensating winding is short-cir- 
cuited: A current is then induced therein, 
the direction of which is opposed to that 
in the original. The resulting magnetic 
field of the compensating coil, therefore, 
tends to annul that produced by the origi- 
nal. This is known as “inductive” or 
“transformer neutralization.” 

In Fig. 75 the field members of a sin- 
gle-phase series motor are shown, the field 
coils having been removed so as to ex- 
pose the neutralizing windings to view. 


PREVENTION OF SPARKING. 


Various methods of preventing spark- 
ing have been proposed by inserting both 
ohmic and inductive resistances in the 
field coils. In the latter case the induct- 
ive resistance acts as a choke coil. 

APPLICATION OF SERIES MOTORS. 

The special application of single-phase 
series motors is to electrical railway serv- 
ice. No motor has yet been found which 
surpasses the series motor for use on a 
circuit requiring high starting torque and 
high efficiency throughout a considerable 
range of speed. The series motor is the 
one in general use on direct-current trol- 
leys, and the alternating-current type is 
meeting similarly with favor. 

For electric railways having several 
miles of track the question of transmis- 
sion becomes a very important one, and 
accordingly the application of alternating 
currents is necessary for high economy. 
If a direct-current trolley is used, sub- 
‘tations must be erected every few miles 
to convert the high-voltage alternating 
current into direct current at from 500 
to 1,000 volts. If the alternating- 
current series motor is used the trolley 
wire itself may serve as the transmission 
line, the voltage being reduced in the car 
to about 500 volts, the pressure at which 
this type of motor operates. 

The single-phase series motor cannot 
operate at as high a voltage as the direct- 
current motor of the same type because 
of the sparking difficulties. It has the 
further disadvantage of being nearly 
twice as large for a given rating. 

Fig. 76 and Fig. 77 disclose two views 
of the single-phase series motor as con- 
structed for railway service. 

In August, 1904, the Ballston-Schenec- 
tady (N. Y.) railway was equipped with 
single-phase motors, being probably the 
first railway to install single-phase ap- 
paratus in this country. 
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The Public Service Commission’s Report. 

The annual report of the Public Serv- 
ice Commission for the first district of 
New York, which includes New York city, 
composed of William R. Willcox, chair- 
man, William McCarroll, Edward M. Bas- 
sett, Milo R. Maltbie and John E. Eustis, 
commissioners, has been submitted to the 
State Legislature. 

In a chapter summarizing the work of 
the Commission is told the results of that 
body’s activity through the full calendar 
year ended December 31, 1908. The 
Commission made requisition upon the 
city authorities for expenses outside of 
their salaries and the cost of counsel, and 
a secretary, which are taken care of bv 
the State, for $1,095,000. The year’s work 
was completed, however, on an even mil- 
lion dollars. For 1909, the city has been 
asked for $987,500. About sixty per cent 
of the expenses are due directly to trans- 
portation problems. 

The Commission received, during the 
year, 3,000 complaints in regard to service 
rendered by the transportation lines, and 
9,000 complaints affecting gas and electric 
corporations. Ten applications requesting 
the approval to a total issne of $13,010,- 
000 stock, $92,404,000 bonds, and $50,- 
000,000 notes or evidence of indebtedness, 
were received, and the issuance of 
$3,000,000 stock, $41,742,000 bonds, and 
$25,000,000 notes was allowed. 

The Commission reports that it ordered 
the complete and thorough overhauling of 
al] the surface cars in Manhattan and the 


-Bronx, as a result of which noise caused 


hy rattling cars with flat wheels has been 
greatly decreased, car efficiency increased, 
their appearance improved, the cost of op- 
cration lowered, and the safety of the 
public better protected. The Metropoli- 
tan’s cars, which were in such wretched 
condition that twenty per cent could not 
complete a day’s service without being put 
in the barn for temporary repairs, have 
been overhauled, so that these repairs are 
now made on only five per cent of the 
cars. The receiver of the Third Avenue 
has likewise reduced the number of eom- 
plaints against his road. 

There were nearly 50,000 accidents dur- 
ing the vear, resulting in the deaths of 
600 persons. The Commission is soon 
to require the installation on cars of fen- 
ders and wheel guards which have proved 
satisfactory in tests conducted by experts. 

According to the report, the cars in New 
York city carry annually over 1,300,000,- 


000 passengers, or sixty-six per cent more 


than the total number carried on the steam 
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railroads of the entire country. The local 
companies have a capitalization of over 
$533,000,000 and derive annually from 
passengers $62,000,000. Gas and electric 
companies are capitalized at $386,000,000, 
and from the sale of electricity over $20,- 
000,000 a year is received. 

Over $50,000,000 has been spent by the 
city to build subways and the construction 
of the Fourth Avenue, Broadway-Lexing- 
ton Avenue system, loop lines and the 
Canal Street extension will cost $100,000,- 
000 more. The Commission calls the con- 
struction of these new subways imperative 
and says that even they will not fully 
relieve present congestion, not to mention 
future increases. 

Commenting on the offer to the city of 
the Steinway Tunnel, the Commission 
says that the Interborough’s proposition 
that the city should purchase it and then 
lease it back under an agreement to pay 
one-half the cost of operation and to re- 
ceive all the fares from passengers riding 
through the tunnel only, would cost the 
city at least $350,000 a year, and it is 
deemed inatlvisable to accept the offer. 

Application of the City Island Railroad 
Company and the Pelham Park Railroad 
Company for change of motive power from 
horse to electricity, which has been ap- 
proved, means a practical test of the new 
monorail svstem, which, it is hoped, will 
bring about a cheaper method of trans- 
portation in the outlving districts of the 
city. 
ede 

Electrical Exposition at Worcester, 

Mass. 

The city of Worcester, Mass., has un- 
der way a mechanical and electrical expo- 
sition of which the Worcester County 
Mechanics’ Association is the prime mover. 
The facilities, say the projectors, for 
manufacturing possessed by firms in the 
central part of Massachusetts is not sur- 
passed in any section of the country, and 
it will be the object of the Worcester 
exposition to impress this fact upon the 
buyers and users of manufactured goods. 
The exposition opens March 27. The de- 
tails have been put into the hands of 
H. F. Campbell, an experienced manager. - 
Mechanics Hall will be used for the me- 
chanical department, showing machinery 
in operation manufacturing goods, and 
Washburn Hall on the floor below will 
he devoted to the electrical department, 
The halls will be tastefully decorated, the 
special display being in the electrical sec- 


tion. 
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Convention of Northwestern Cedar- 

men’s Association. 

The annual meeting of the North- 
western Cedarmen’s Association was held 
at the West Hotel, Minneapolis, Minn., 
January 11 and 12. The attendance was 
larger than usual and the reports sub- 
mitted at the meeting indicated that the 
outlook is favorable for material improve- 
ment in the cedar situation, which has 
been far from gratifying during the last 
year, the demand for poles having been 
most adversely affected by the financial 
reverses of 1907-8. Members of the as- 
sociation who are well informed and close 
observers of market conditions, however, 
expressed themselves at this meetiny as 
being able to discern signs of improve- 
ment and inclined to the view that, con- 
sidering the amount of stock on hand and 
the probability of resumption of work by 
railroads, telephone and telegraph com- 
panies, etc., the demand will increase suffi- 
ciently to wipe out the price demoraliza- 
tion of recent months. 

During the convention an address was 
delivered by President Naugle and Sec- 
retary M. O. Nelson read his annual re- 
fort, while a number of committee re- 
ports were presented, among them those 
from the committees on car stakes, insur- 
ance, advertising and railroads. The re- 
port of Treasurer B. W. Thomas showed 
a substantial balance in the association 
treasury. 

Officers of the Cedarmen’s association 
for the next year were elected as follows: 

President—E. L. Clark. 

Vice-president—T. M. Partridge. 

Treasurer—M. B. Thomas. 

Directors—J. W. Benham and A. D. 
Watson. 

Ernest L. Clark, the new president of 
the Cedarmen’s Association, was born in 
Chicago, June 4, 1868, and entered the 
cedar business under his own name in 
1889. Mr. Clark was married to Miss 
Lillian R. Shaw, of Bloomington, Ill., 
April 10, 1890. They have two children, 
a son who is attending Racine College in 
Wisconsin, and a daughter, at Kemper 
Hall, Kenosha, Wis. In 1892 E. H. Val- 
entine, formerly western manager for the 
Walter A. Wood Reaper and Mowing Ma- 
chine Company, entered the business, and 
a new company was organized, known as 
the Valentine-Clark Company. Mr. Val- 
entine remained with the company until 
1905, when Mr. Clark assumed the presi- 
dency and bought out Mr. Valentine’s in- 
terests, the latter retiring from the busi- 
ness, although the same company name 
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has been retained. Mr. Clark has long 
been identified with the electrical trade in 
the handling of cedar poles. As his com- 
pany deals exclusively in this line, he is 
naturally brought into contact with large 
electrical houses, telephone and telegraph 
companies and interurban railways. The 
association, of which he has just been hon- 
ored with the presidency, controls ninetv- 
five per cent of the entire cedar output, 
aggregating probably $10,000,000 to $15,- 
000,000 a year. 

Among those in attendance upon the 
sessions of the convention were: 

H. W. Anthes, Torrey Cedar Company, 
Clintonville, Wis. 

J. W. Benham, Naugle Pole and Tie 
Company, Chicago. 

M. K. Bissell, Erickson & Bissell, Esca- 
naba, Mich. 

T. P. Bradley, Duluth Log Company, 
Duluth, Minn. 


MR. E. L. CLARK, PRESIDENT NATIONAL 
CEDARMEN’ S ASSOCIATION, 


G. J. Backus, Backus-Judd Lumber 
and Cooperage Company, Minneapolis, 
Minn. | 

H. L. Brooks, Hall L. Brooks Company, 
Tomahawk, Wis. 

Neil Burrell, Valentine-Clark Company, 
Chicago. 

E. L. Clark, Valentine-Clark Company, 
Chicago. 

W. C. Church, W. C. Church Lumber 
and Coal Company, Des Moines, Iowa. 

M. H. Coolidge,. Coolidge-Schussler 
Company, Minneapolis, Minn. 

M. H. Coolidge, Jr., Coolidge-Schuss- 
ler Company, Minneapolis, Minn. 

H. M. Dixon, Cloquet Tie and Font 
Company, Cloquet, Minn. 

George Everson, Deer River Lumber 
Company, Minneapolis, Minn. 

George J. Farnsworth, Bay De Noung 
Company, Nahma, Mich. 

J. E. Gerich, MacGillis & Gibbs Com- 
pany, Milwaukee, Wis. 
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R. R. Genge, Francis Beidler & Com- 
pany, Chicago. 

H. S. Gilkey, Pendleton & Gilkey, Min- 
neapolis, Minn, 

L. L. Hill, Page & Hill Company, Min- 
neapolis, Minn. 

J. C. Kirkpatrick, National Pole Com- 
pany, Escanaba, Mich. 

A. D. McIntyre, National Pole Com- 


pany, Escanaba, Mich. 


J. A. McDavitt, Cloquet Tie and Post 
Company, Cloquet, Minn. 

John P. Miller, Minneapolis Cedar and 
Lumber Company, Minneapolis, Minn. 

William Mueller, Jr., William Mueller 
Company, Blaney, Mich. 

W. C. Moss, McCulloch & Moss, Min- 
neapolis, Minn. 

A. T. Naugle, Naugle Pole and Tie 
Company, Chicago. 

J. W. Naugle, Naugle Pole and Tie 
Company, Chicago. 

M. O. Nelson, secretary, Minneapolis. 
Minn. 

E. C. Norton, Kellogg Switchboard and 
Supply Company, Chicago. 

L. A. Page, Page & Hill Company, 
Minneapolis, Minn. 

T. M. Partridge, T. M. Partridge Lum- 
ber Company, Minneapolis, Minn. 

H. F. Partridge, T. M. Partridge Lum- 
ber Company, Minneapolis, Minn. 

H. W. Reade, National Pole Company, 
Escanaba, Mich. 

P. W. Raber, Raber & Watson, Chicago. 

Vv. B. Thomas, White Marble Lime 
Company, Manistique, Mich: 

F. E. Wenzell, Deer River Lumber 
Company, Minneapolis, Minn. 

W. T. Watkins, Joyce-Watkins Com- 
pany, Chicago. 

T. R. Wall, Torrey Cedar Company, 
Clintonville, Wis. 

C. H. Worcester, C. H. Worcester Com- 
pany, Chicago. 

Ed Arnold, Itasca Cedar Company, 
Deer River, Minn. 

M. H. Schussler, Coolidge-Schussler 
Company, Minneapolis, Minn. 

The Minneapolis committee in charge 
of arrangements comprised H. S. Gilkey. 
chairman; Marshall H. Coolidge and F. 
M. Partridge. 


edge 
Chair in Aeronautics. 

The first aeronautic professorship 12 
the world has been founded by the Uni- 
versity of Goettingen, Germany, Dr. Lud- 
wig Prandl of the mathematical and phy® 
ical faculty having been assigned a8 pro 
fessor. 
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THE CHICAGO ELECTRICAL SHOW. 


FOURTH ANNUAL DISPLAY OF THE ELEC- 
TRICAL TRADES EXPOSITION COMPANY AT 
THE COLISEUM, JANUARY 16-30. 


An inspiring scene of latest progress 
and invention, busy with the operation of 
hundreds of labor-saving and convenient 
electrical devices, its artistic paths and 
pergolas and exquisite color-scheme illumi- 
nated by thousands of tungsten lamps, 
and al} stretched picturesquely under a 
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a grateful departure from the scheme of 
the year before. The booths themselves 
were similar to the style of previous years, 
signs and architecture being pleasantly 
uniform. The boundaries and aisles were 
marked by graceful posts and arches, car- 
rving cap pieces of Japanese contour, 
which supported rows of frosted tungsten 
lamps. Arches, posts and booths alike 
were given a rich creamy tint, which 
caught up the illumination of the high- 
efficiency units with peculiar effectiveness. 
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intensely deep black sky was further car- 
ried out by the use of a trick known to 
the stage, of arranging a dense row of 
bright lamps at the border of the sky- 
field. 

The centre of the hall was marked by an 
immense chandelier carrying 300 red, 
white and blue lamps. At each end of the 
main exhibition space radiant auroras were 
formed of colored bunting brilliantly 
illuminated with rearchlights. With the 
numerous electric signs and the special 
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GENERAL VIEW OF THE FOURTH ANNUAL ELECTRICAL SHOW, COLISEUM, CHICAGO, JANUARY 16-30. 


vault of profound darkness, spangled with 
twinkling stars—the fourth annual Elec- 
trical Show opened at the Coliseum, Chi- 
cago, January 16, to the crash of military 
bands, the whir and roar of machinery 
and the delighted exclamations of the 
crowds of people who attended, both those 
of the electrical inclining and the laity. 
The first inspection upon entering the 
door of the Coliseum revealed the differ- 
ent decorative treatment that had been 
accorded the arched roof and the interior, 


Overhead a starry sky was depicted with 
the aid of deep blue bunting and hundreds 
of tiny incandescent lamps scattered in- 
discriminately over the great arch. Deli- 
cate and realistic tints of red and blue 
had been added to some of the 1,000 two- 
candlepower lamps which made up the 
stellar display, and the illusion of a real 
firmament was heightened by the aid of 
“firefly” flashes in the lamp circuits, which 
caused the star-points to twinkle in the 
most approved fashion. The effect of an 


illumination furnished by the exhibitors 
the scene was one of great brilliancy and 
beauty. The effect of an open sky, 80 
realistically portrayed, provoked the favor- 
able comment of everyone. 

On the arches 1,131 twenty-five-watt 
tungsten lamps are used. The large posts 
are decorated with 910 forty-watt tung- 
stens and the small posts require 455 
more. The line of border lights repre- 
sents about 1,800 lamps, so that counting 
in the star-lamps, chandelier, and exhibit- 


168 


ors’ lights at least 6,000 lamps are aglow 
during the show. 

The main hall was given over to the 
booths of exhibitors representing a great 
variety of electrical apparatus and sup- 
plies of every imaginable description from 
the electric automobile to the electric in- 
cubator and the electric flatiron to a 
250,000-volt transformer. 

One of the most interesting exhibits 
was that carried out in the industrial ex- 
position of the Commonwealth Edison 
Company, of Chicago. This division, 
which in fact comprised a community of 
industries, occupied the north section of 
the room. Among the operations per- 
formed by electric power was the electrical 
driving of the following: Linotype ma- 
chine, printing press, wood embossers, 
wood-carving machinery, lathes, friction 
saw, gag punch, bevel shear, punches, shoe- 
repairing machinery, knitting machines, 
cloth cutters, welding apparatus, binding 
and embossing machinery, electric ovens, 
dough mixers and potato peelers. 

The Coliseum Annex was given over 
to the naval display. In the centre of the 
floor there had been erected the deck of 
a battleship, the U. S. S. Electra, and 
visitors boarding the vessel over the side 
found the ship-shape equipment of a mod- 
ern man-o’-war with a full complement 
of electrical signaling devices. On the 
bridge were mounted the regulation wheel 
and cempass, with electrical steering 
dials, signal dises, truck-light controller, 
searchlight and semaphore signal arms. 
On the deck below was a standard wire- 
less telegraph outfit operated by students 
from the naval college. The battleship 
was armed with a number of Gatling 
and other rapid-fire guns, and several 
pieces of repelling armament throwing 
projectiles weighing from one to six 
pounds. 

The naval exhibit also comprised a very 
fine miniature model of the battleship 
Illinois and blue-print diagrams of the 
various hoisting and turret-motor circuits 
and wireless telegraph systems employed 
on modern battleships. Exhibits by the 
United States Hydrographie Office, the 
Illinois Naval Reserve and the recruiting 
service completed the list of matters of 
interest in the annex. 

One of the exhibits on the floor which 
attracted a great deal of attention from 
both electrical men and the general public 
was the spray test of a number of sus- 
pension insulators at 250,000 volts, con- 
ducted by the Electrical Testing Labora- 
tories, New York. A large testing trans- 
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former was supplied with 440-volt cur- 
rent from a special motor-generator set 
up in the building, and delivered a pres- 
sure of 250,000 volts across three suspen- 
sion-tvpe insulators upon which a fine 
water spray was projected. The heavy 
power are, thirty inches in length, playing 
over the insulator shells, attracted many 
interested observers. 

The large booth of the Westinghouse 
Electric and Manufacturing Company 
contains a number of examples of the 
company’s transformers and transmission- 
line equipment, including lightning ar- 
resters, circuit-breakers, ammeters and 
voltmeters. A variety of motors and gen- 
erators for both direct and alternating 
current, and a complete exhibition of do- 
mestic and industrial heating appliances, 
together with several types of flamiing-are 
lamps, complete this interesting exhibit. 

To Chicago electrical men the exhibit 
of the Murphy Electricity Rectifier Com- 
pany is a novelty. This alternating-cur- 
rent rectifier uses no vacuum-tube or elec- 
trolyte, but operates, as the inventor, T. J. 
Murphy, explained, on the principle of 
producing a high-tension spark at certain 
periods of the alternating-current cycle, 


using the path thus formed to convey the 


Cynamie discharge of power current which 
is thus supplied to the load as a unidi- 
rectional flow. 

The General Electric Company’s booth 
displays an array of the latest improve- 
ments in electrical heating and lighting 
devices. The company’s representatives 
are calling special attention to the new 
skeleton sanitary bread-toaster, the gun- 
metal flatiron, and an Inexpensive cigar- 
lighter. The exhibition of tungsten and 
carbon-filament lamps is an important 
feature of this exhibit. 

The Central Electric Company is de- 
voting a goodly portion of its exhibit to 
a line of artistic lighting fixtures, fitted 


with the new “Opalux” shades for use’ 


with tungsten lamps. 


The Baker Electric Vehicle Company - 


shows a handsome electric brougham and 
a compact mercury-are rectifier for charg- 
ing autemobile batteries from an alternat- 
ing-current circuit. | 

The Northern Electrical Manufacturing 
Company presents a novelty in a work- 
ing exhibit of an electric rock-drill, eat- 
ing its way into a great block of stone. 
The electric motor drives, through gear- 
ing, a centrifugal hammer which delivers 
powerful blows on the drill, which is 
meanwhile slowly rotated to remove the 
debris from the hole. 
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In conjunction with the exhibit of the 
Mechanical Appliance Company, which 
builds the electrical equipment, there is 
shown a sterilizing process for treating 
flour and grain with nitrogenous products 
A 500-volt direct- 
current generator is connected to a re- 


derived from the air. 


actance coil and revolving spark-gap. A 
direct-current reactive discharge approxi- 
mating several thousand volts is thus se- 
cured in the path of a draft supplied br 
a blower. The air leaving the chamber 
laden with fixed nitrogen is then led. to 
the flour to be treated, effecting a very 
perfect sterilization. The company is also 
exhibiting an electrically operated cross- 
ing gate, adapted for supply fromstroiley 
cirenits. 
The Chicago Telephone Company has 
a six-position standard Western Electric 
switchboard in operation, supplying sert- 
ice to the telephones in the Coliseum, 
with which each booth is equipped. The 
American Telephone and Telegraph Com- 
pany in an adjoining space shows several 
systems of telephone train dispatching, 
The Allis-Chalmers Company is show- 
ing, besides an extensive line of motors 
and generators, a number of models illus- 
trating the construction of steam turbines 
of its manufacture. An Allis-Chalmers 
alteynator is in service in the impromptu 
Coliseum substation, to supply three- 
phase alternating current to exhibitors: at 
the show. | 
The Chicago Pneumatic Tool Company 
devotes a double section to a display of 
electrically driven drills, boring machines, 
hoists, ete. The electric drills which at- 
tract a good deal of attention, are driven 
by two armatures, working on a planetary 
gear, the armatures being included in the 
same circuit of field flux. This construc- 
tion feature makes the drill-motor cast 
comparatively flat, for close work, and 
permits of the central location of the lead 
screw. | 
Electrically operated systems of vacuum 
cleaning occupy a great deal: of attention 
at the 1909 Electrical Show, no less than 
ten exhibits devoted to this important do- 
mestie application of the electric motor 
being shown. The companies are: The 
Cyclone Vacuum Cleaning Company; 
Duntley Manufacturing Company, Con- 
nersville Blower Company, Electric Suc- 
tion Sweeper Company, Electric Cleaner 
Company, General Compressed Air Com- 
pany, Illinois Electric Renovator Sales 
Company, Milwaukee Vacuum Machinery 
Company, Perfection Vacuum Cleaner 
Company, Palm,Engincering Gompany. 
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A thermal fire-alarm device which is 
said, in a series of tests, to have reported 
invariably from one to five minutes before 
the first automatic sprinkler or other 
alarm device operated, is exhibited by 
Malcolm H. Baird. A closed loop of fine 
copper tubing is connected to a delicate 
bellows carrying an electrical contact. 
Any undue rise of temperature expands 
the air in the tube, raising the bellows 
and closing the contact, to send in the 
alarm. 


THE NAVAL 


Hatching chickens by electricity during 

the show is being successfully performed 
ty the Cyphers Incubator Company, 
whose “electric hen” is always the centre 
cf an interested crowd. 
The Cutler-Hammer Manufacturing 
Company is displaying a very fine exhibit 
of electric controlling devices. A number 
of ammunition-hoist controllers of this 
company’s manufacture are also exhibited 
in the naval exposition at the Annex. 

The Fort Wayne Electric Works shows 
a striking contrast in size of the field 


EXHIBIT AT THE FOURTH ANNUAL 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


frames of the machines it manufactures. 
A moving-picture machine included in 
this booth, is controlled with Fort Wayne 
apparatus. . 

The Federal Electric Company has de- 
vised an electrical representation of a 
waterfall, to illustrate the variety of effects 
of which its flashing signs are capable. 

A booth that occasions considerable 
domestic interest, is that of the Hurley 
Machine Company, which illustrates how 
ty flexible couplings the motor in the 
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Thor electric washer may be arranged to 
perform numerous household operations. 
The Kellogg Switchboard and Supply 
Company exhibits an interesting display 
of telephone apparatus, including several 
novelties in switchboard construction. 
The Robbins & Myers Company is show- 
ing a fine line of its “Standard” motors, 
operating printing presses, exhaust and 
pressure ventilating fans, a motor im- 
mersed in a tank of water, an alternating- 
current motor driving a sewing machine 
equipped with a foot-treadle controller, an 
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electric hoist, grinders and buffers, and a 
complete line of fan motors, including the 
popular nine-inch fan which attracted so 
much attention last year. 

The Excello Arc Lamp Company has a 
handsome model, made of finely polished 
brass, of its flaming-arc-lamp mechanism. 
This lamp is fitted with carbons to give 
a light very white in color. 

. Saturday, January 16, was opening day. 
On Monday, January 18, souvenirs of 
Rillikin pins were given away. Tuesday 
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COLISEUM, CHICAGO, JANUARY 16-30, 


was Army and Navy day; Wednesday, 
Chicago Electrie Club dav; and Friday, 
Northwestern Electrical Association day. 

Saturday, January 23, is to be stu- 
dents’ day, and the remaining week will 
be arranged as follows: 

Monday, January 25—Souvenirs. 

Tuesday, January 26—Telephone day 
(souvenirs). 

Wednesday, January 27—Sons of Jove. 

Thursday, January 28 — Thomson- 
Houston day- 


Friday, Január (29—Theatrical day. 
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Central Stations in the United States. 


A preliminary report on the central 
electric-light and power stations in the 
continental United States, exclusive of 
Alaska and the insular possessions, has 
been prepared by the census bureau of 
the Department of Commerce and Labor, 
of which S. N. D. North is director. 

The statistics, arranged in the accom- 
panying table, relate to the vears ending 
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were at the second show, although in the 
first exhibition there were noted several 
electric cars which presented some inter- 
esting features. One of these was the car 
manufactured by a Paris firm known as 
the Electromotion Company. It is dis- 
tinguished from the usual types of electric 
car by the arrangement of the motor, 
which is mounted in the centre of the 
wheel and forms the hub. The motor has 
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| 1907 1902 Per Cent of 
Increase. 
ere 4714 3 620 31.2 
Je at 3,462 2,805 23.4 
evans 1,252 815 53.6 
owas $996, 613,622 $504,740.352 97.5 
Tere $175 612.338 $ 85.700.605 104.9 
agi $125.735.114 8 70.138.147 79.3 
ieee 8 43.859,577 '® 14 048,458 212.2 
eee $ 6,027,647 $ 1,514,000 2908.1 
sy $134, 196,911 % 68.081,375 97.1 
7 12.990 6.986 85.7 
$ 11,733,787 $ 5,663.580 107.2 
34.642 23,830 48.5 
amas g 23.686.537 $ 14.983.112 58.1 
ere B 44,450, % 22,915,932 94.0 
were 8 54,318,019 8 24,518,751 121.5 
pie 7.674 6,095 25.9 
2,684,228 1 392,122 92.8 
ERE 2,474 1,890 78.0 
SR 1,347,487 438,472 207.3 
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(1) Exclusive of income for cu rent «sed for lizht and power bat was f ru shed by railway companies, and 
whic% is Included in the re.ort for street and elect. te railways. 
(2) Exc usiv of lamps used by the establishments reporting to light their own properties. 


December 31, 1907, ahd June 30, 1902. 
The totals include central stations only. 
They do not include isolated plants, or 
plants that were idle or in course of con- 
struction, and in but few instances light- — 
ing plants operated by electric-railway 
companies. The final report will contain 
en analysis of these totals, besides present- 
ing detail statistics by states and for other 
phases of the electrical industry. 
— 6 O e — 
Electrical Features of the Paris Auto- 
mobile Show. 

The annual Automobile Show is one of 
the events of the year at Paris, not only 
for the automobile industry proper, but 
also for the electrical and various other 
lines of manufacture. A departure from 
the usual practice was made on the 9cca- 
sion of the present exhibition in the 
Grand Palace, the show being divided into 
two portions, making really two exposi- 
tions of a different kind and held at dif- 
ferent dates. Thus the first show, held 
from November 28 to December 13, in- 
cluded for the most part light and stand- 
ard automobiles and accessories. The sec- 
ond exhibit was then installed, the latter 
exhibition taking place from December 24 
{to December 30. 

The greater number of the exhibits 


which interest the electrical industries 


an internal fixed field, which is mounted 
on the end of the axle. Around it is an 
armature of cylindrical form. From the 
outside of the armature there are short 
radial spokes, which connect with the riin. 
The commutator is necessarily reversed in 
this case, that is, it forms a cylinder lying 
against the end of the armature, and the 
brushes are fixed from the centre to bear 
upon the inner side of the commutator. 
A device used to suppress the sparking, 
consists of an extra brush mounted along 
with each of the ordinary brushes, being 
spaced from the latter by a considerable 
are, so that the short-circuiting now oc- 
curs upon a larger number of turns, or 
rather a certain fraction of the armature 
winding. The peripheral speed of the 
motor on the usual run is 2.10 metres per 
second, compared with the usual figure of 
eight or nine metres, so that the wear is 
lessened and the brushes are better. kept 
in place. The suppression of the harmful 
effects of the armature reaction allows of 
etarting the motor very quickly or of giv- 
ing it a high overload without sparking 
at the brushes. 

Electricity applied to agriculture Was 
represented in the exhibit of a system of 
plowing machines of the Fillet type, con- 
structed at Paris. The plow is drawn 
across the field by means of a cable which 
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winds upon a motor-driven drum, this lat- 
ter being mounted in a four-wheeled car 
of suitable design, which is anchored in 
the soil. The car carries a 500-volt, 
three-phase motor of forty-five horsepower 
capacity, which drives the cable-drum 
through gearing. Where current is not to 
be had, there is designed a portable gen- 


erating outfit, which is also on. exhibition. 


An interesting exhibit was that of elec- 
tric-furnace steel, which is produced in 
the electric plant at Ugine, France, by 
the Girod system. Such steels are now 
iurned out on a commercial scale in widely 
differing grades, and are claimed to be 
superior to Siemens-Martin steel and equal 
to the best grades of crucible steel. The 
Girod process, owing to its simplicity, al- 
lows of obtaining very regular products, 
which are carefully checked in chemical 
und mechanical laboratories. Such metal 
is produced in ingots, blooms or rolled 
or forged bars. Tool steel is one of the 
most noteworthy of the grades produced. 

There were numerous exhibits of sta- 
tionary petrol motors and motor-dynamo 
groups. The well-known firm of Panhard 
and Levassor showed a new type of light- 
motor group giving eight or nine horse- 
power, which is especially useful for agri- 
cultural purposes or in the small indus- 
tries. The motor, which has a single 
cvlinder, can work with gasolene, benzol, 
or alcohol, by using a suitable carburetter. 
Tt can also be run with coal gas or pro- 
ducer gas. In this case a carburetter 18 
used which has a special mixing arrange 
ment. Another motor group is the Fist 
Tux, which is designed for producing 
lighting current. Such groups have been 
installed in the fifth floors of houses in 
Paria without difficulty, owing to their 
quiet running. Using coal gas, the cost 
of current is about one-third of the city 
current rates, and with gasolene the cost 
is claimed to be one-fourteenth of the mt- 


nicipal schedule. 


———— ®@e 
Engineer for the Indian Service. 
The United States Civil Service Com 
mission announces an examination 
February 17, at the usual places, to secure 
eligibles to fill a vacancy in the position of 
engineer (cometent to take care of pump- 
ing plant, tank hofise, etc.), at $720 per 
annum, for the Indian Service, Fort 
Berthold, N. D., and similar vacancies 85 
they may occur in the Indian Service, 
commanding salaries from $480 to $1,000 
per annum. Applicants should write to 
the Commission at Washington for appli- 
caticn form 1093. 
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THE ECONOMICAL DEVELOPMENT 
OF TOLL TERRITORY.—ITI. 


BY FRANK F. FOWLE. 


CIRCUIT LOADS AND OPERATOR LOADS. 


Those companies which charge for toll 
service on the basis of one rate schedule 
for all hours of the day have no means 
of controlling the variation of the public 
demand from hour to hour of the day. 
Facilities must be provided to handle the 
traffic in the maximum period, or during 
the peak load; at other times the facili- 
ties will be underloaded and the only 
economy possible is a reduction at such 
times of the operating force. From the 
standpoint of economy in operation there 
are two things to be sought for: first, the 
highest feasible circuit load during the 
peak load period, and second, an arrange- 
ment of the hours of the operating force 
so that the force corresponds at all times 
to the load. The load curves are prepared 
from traffic data which show the number 
of calls handled each hour or half-hour 
throughout a day of twenty-four hours; 
a half-hour period is to be preferred on 
account of rather rapid changes in the 
load at several periods of the day. A 
typical load curve, under a fixed schedule 
of rates, is represented in Fig. 3; the 
characteristic of this type of load curve is 
a double peak, the one in the forenoon 
corresponding to’ the maximum traffic, 
and a small evening load after 6 p. m. 
The load curves of all offices are not pre- 
cisely identical, but will vary among 
themselves as to the relative prominence 
of the morning and afternoon peaks and 
the evening load ; the curves for one office 
prepared at different times of the year 
will usually show slight variations. Fig. 
3 shows the characteristic load on any 
week day from Monday to Friday in- 
clusive; on Saturday the afternoon peak 
is missing and on Sunday there is no pro- 
nounced peak whatever. 

The load curves under a graded rate 
system are materially different from Fig. 
3. The following illustration (Fig. 4) 
shows the characteristic loads under a 
night lalf-rate schedule between 6 p. m. 
and 6 a. m. It shows a typical load 
curve for any week day from Monday to 
Friday, inclusive; the prominent charac- 
teristic is a triple peak, one peak in the 
forenoon which is the maximum, one in 
the afternoon and one in the evening. 
The evening peak is not materially differ- 


1. From a paper read before the International 
Independent Telephone Association, Chicago, 
N, December 1, 1908. 
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ent from the afternoon peak, except that 
it is usually slightly less in magnitude 
and shorter in duration than the latter; 
in some instances, however, the evening 
peak may exceed the afternoon peak. 
There is one characteristic quantity or 
value in such load curves by which they 
may be compared with one another, and 
from which some idea may be formed 
as to the distribution of the load; this 
quantity is the ratio of the average half- 
hourly load for an entire day to the maxi- 
mum load for that dav, and is termed the 


FIG. 3.—HOURLY TRAFFIC LOAD AND 
FORCE ON UVUTY. 


load factor. A large load factor corre- 
sponds to an evenly distributed load with 
no very prominent peaks; a small load 
factor corresponds to an unevenly distrib- 
uted load with at least one prominent 
peak. A large load factor is most to be 
desired, because the plant facilities which 
it is necessary to provide to carry the 
peak load will ateother times be idle only 
tc a slight extent; the degree of idle 
ness at periods other than the peak load 
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FIG. 4.—HOURLY TRAFFIC LOAD WITH 
NIGHT HALF RATES. 


period will diminish as the load factor 
increases, and vice versa. 

It is pertinent to emphasize at this 
point the effect upon the load factor of 
graduating the rate schedule during the 
hours of the day in proportion to the 
public demand for service. While it is 
recognized that recent tendencies in some 
cases have been toward a fixed rate sched- 
ule throughout the day rather than a 
graded schedule, it is believed that the 
real motive has been a desire to increase 
revenues without raising the day rates. 


- And it is further believed that such a 


plan is not in the end the most econom- 
ical one to the telephone companies or 
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the most satisfactory to the public. In 
one instance a comparison of conditions 
before and after an abolition of a night 
half-rate revealed a decrease of the load 
factor from 29.5 to 27.3 per cent, and an 
increase in the morning peak load of 9.1 
per cent; the absolute decrease in the load 
factor amounts to 7.5 per cent. The re- 
sulting increase in total revenue, other 
things remaining constant, will be roughly 
ten per cent, and in case no additional 
facilities are provided to take care of the 
increased peak load, the net earnings will 
be increased correspondingly as regards 
absolute amount, and in a much greater 
ratio on a percentage basis. The result 
on the service will be to increase the sub- 
scribers’ average wait from giving a call 
to the establishment of connection, during 
the peak load period and for a short pe- 
riod thereafter until the delayed business 
has been cleared up. In the event that 
sufficient additions are made to the office 
plant and the pole-line plant to carry the 
extra peak of the load without impairing 
the quality of service previously given, 
and in the event also that the operating 
force is adequately increased during the 
peak load period, the increased revenue 
will be largely absorbed by increased ex- 
penses and fixed charges. The ultimate 
economy of the plant is therefore in ques- 
tion, and even though a small net economy 
can be shown when the speed of service ig 
not impaired by the change, the whole 
tendency is to throttle development in- 
stead of stimulating it, and the plan is 
believed, therefore, to be economically 
wrong. 

The change from a fixed rate schedule 
to a graded rate schedule, with day and 
night rates, will logically involve a slight 
increase of the day rate as well as a sub- 
stantial reduction of the night rate from 
the previous fixed rate, because a part of 
the day traffic will be transferred to the 
night period in order to take advantage 
of the lower rate. Experience, moreover, 
does not indicate that halving the night 
rate will fully double the night traffic, 
and the immediate effect upon the total 
revenue will be a loss, unless compensated 
for by a small increase in day rates. On 
the presumption that there were adequate 
plant facilities to give reasonably good 
scrvice before the rate change, the drop 
in the peak load which will result from 
the change will leave a small margin of 
spare facilities and postpone for a time 
the necessity of adding to the plant. 
After the ,raffic_has grown up to the 
facilities once more the-accompanving in- 
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crease of revenue will increase the net 
profits, and it may then be possible to 
scale down all the rates uniformly on this 
account. There will be further advan- 
tages under a triple schedule of rates as 
compared with a double, or day and night 
schedule as just described. This has 
never, so far as known, been actually tried, 
but it is submitted as a logical and ra- 
tional plan for securing a maximum toll 
development and indirectly aiding local 
development as well. As an illustration, 
consider the hours from 9 a. m. to 4 p. m. 
as the high rate period, the hours from 4 
p. m. to 8 p. m. and from 6 a. m. to 9 
a. m. as the medium rate period, and the 
hours from 8 p. m. to 6 a. m. as the low 
rate period; possibly the medium rate 
might be introduced also between the 
hours of 12 noon and 2 p. m. One of the 
chief arguments which will be urged 
against such a plan is the increased audit- 
ing expense caused by the necessity for 
listing separately on the check ledgers the 
business in each rate period. When it is 
shown that the auditing expense is but a 
small percentage of the total expense of 
conducting the business, and when it is 
granted that the auditing expense may 
increase even as much as ten to fifteen 
per cent, it is obvious that the resulting 
net increase in total expense must be very 
small. The saving in auditing expense 
which accompanied an abolishment of 
night half-rates and the substitution of 
a single rate schedule in place of a double 
schedule did not, in one instance, equal 
ten per cent of the auditing expense. It 
is believed that the general principle of 
grading the toll rate will secure a maxi- 
mum toll development, improve the load 
factor, simplify the matter of adjusting 
the operating force to the traffic load and 
produce the most uniform grade of serv- 
ice which it is possible to give. 

The operating methods for handling toll 
traffic are exceedingly numerous, but they 
differ among themselves in only a few 
fundamental respects. It is not possible 
here to make an exhaustive analysis of 
these methods, but a summary will be 
given of their characteristic features. 
Traffic between points connected by di- 
rect circuits is commonly called terminal 
business and traffic between points not so 
connected is called through business; the 
latter is also called switched or relayed 
business, according to how it is handled at 
the switching offices. The principal meth- 
ods are as follows: 

I.—Direct ring-down, in-and-out ticket 
method. The operators signal each other 


by ringing on the toll circuit and pass 
calls and reports to each other over the 
circuit. They are without means of com- 
munication when the circuits are all busy, 
except via other routes. Each operator 
makes out a full ticket and the operator 
at the originating office establishes the 
connection, times it and supervises it. 

II.—Morse ticket wire, in-and-out ticket 
method. In addition to the toll operators 
there are two “Morse” operators, one at 
each end of the toll circuit, who have a 
“Morse” circuit between them. All calls 
and reports are passed by “Morse.” The 
toll circuits may be cleared by ringing, 
or ordered down by “Morse.” The toll 
cperators do not use the toll circuit for 
calls or reports; each operator makes a 
full ticket and the operator at the origi- 
nating office times and supervises the con- 
nections. Communication between the toll 
operators is possible at all times by 
“Morse.” 

II.— Direct ring-down, outward ticket, 
double-track method. Requires at least 
two toll circuits and preferably more. The 
operators signal each other by ringing on 
the toll circuits. The circuits are divided 
into two groups, one for traffic in each 
direction. The inward operator makes 
no ticket or record whatever, but merely 
switches up the local line of the party 
called for to the toll circuit and cuts out 
until a clearing-out signal is received. The 
outward operator, at the originating office, 
deals directly with the party called for at 
the distant end of the toll circuit, makes 
out a full ticket, times the connection and 
supervises it. 

IV.—Telephone order circuit, outward 
ticket, double-track method. Requires a 
group of circuits, preferably ten or a 
larger number, double tracked. An out- 
ward operator reaches an inward operator 
at the distant end of the toll circuits, over 
the order circuit and passes the distant 
local number wanted; this is obtained 
and assigned to an idle toll circuit by the 
inward operator, who advises the outward 
operator of the assignment so that she 
may take it up. The outward operator 
then deals direct with the distant party 
called for, establishes the connection, 
times it and supervises it. 

Method I is used by companies which 
interchange business with other com- 
panies, the inward ticket being used by 
each auditor as a check upon the revenue 
statement of the other company. Where- 
ever possible, however, the inward ticket 
should be abolished, or made out in only 
the briefest memorandum form, so as to 
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economize in circuit use and operators’ 
time. 

Method II is designed to secure high 
circuit leads on toll circuits worked in 
small groups; it is not especially fast. It 
is unsuitable for short-haul business and 
can only be justified when the increased 
revenue from the higher circuit loads 
more than compensates for the expense 
of the “Morse” operators; this naturally 
implies moderate to long hauls, where the 
average revenue per message will be high. 
Method III is suitable for short-haul bus- 
iness wholly within the territory of any 
one company and will give superior oper- 
ator loads over the previous methods. For 
very large volumes of traffic, method IV 
is preferable. Rigid division of a group 
of circuits into two parts for double- 
tracking purposes is inadvisable, especially 
in small groups. The larger the size of 
a group, the greater the efficiency of the 
individual circuits; that is, the higher 
circuit loads they will bear. Double- 
tracking may therefore reduce the maxi- 
mum permissible circuit loads; this can 
be offset to some degree by making a 
flexible division, some of the circuits be- 
ing reserved for use in either groups, as 
may be required at any moment. Sup- 
pose there are eight circuits, numbered 
from No. 1 to No. 8; the outward opera- 
tor at one end may be instructed to com- 
mence the assignment of connections on 
No. 1 and proceed in order toward No. 
8, the outward operator at the other end 
being instructed to commence assignments 


on No. 8 and proceed in reverse order 


toward No. 1, there being no rigid divi- 
sion of circuits into two groups. If traf- 
fic at any moment is heavy in one direc- 
tion and light in the other, this method 
of double tracking lends itself readily to 
the temporary condition and maintains 
high average circuit efficiencies. , 
The foregoing methods are described as 
applicable to business between offices con- 
nected by direct circuits. When there is 
not sufficient traffic between two offices to 
warrant even one direct circuit, the busi- 
ness must be handled over a circuit built 
up through one or more intermediate of- 
fices, sometimes called a tandem circuit. 
At an intermediate office the operator con- 
nects an incoming toll circuit from the 
originating office to an outgoing toll cit- 
cuit to the office desired or the next in- 
termediate office en route. If the inter- 
mediate operator makes no ticket the con- 
nection is termed a straight switch, and 
if the operator makes out a through ticket 
the connection is termed a relay_or ticket 
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switch. So far as possible through busi- 
ness should be handled on a straight 
switch basis, to economize both in circuit 
time and operators’ time. At offices where 
the lines of two or more companies are 
switched together, switch tickets serve as 
a check upon the reports of the originat- 
ing offices. Operating method No. I is 
most commonly employed for through 
business; Method No. II may be applica- 
ble in case an economical layout of ticket 
wires can be devised. 

The choice of proper circuit loads, in 
terms of messages handled per circuit per 
day, is a matter which involves both the 
average speed of service and the load fac- 
for. This is a point of view which has 
not, perhaps, been previously advanced ; 
but it is the purpose to show that this 
is the correct view and that any other 
view disregards the relation which exists 
between the revenue per circuit mile, the 
average speed of service and the load fac- 
tor. The consequence of giving too fast 
a grade of service for a fixed rate, may 
be not only the cancelation of profits, but 
an actual net loss; on the other hand, the 
consequence of attempting to increase in- 
definitely the revenue per circuit mile, 
with a fixed rate, may so impair the speed 
of service as to cause serious congestion 
of traffic and loss of patronage. As re- 
gards the load factor, first, it will be con- 
ceded by all that the more even the load 
curve the more even will be the speed of 
service; that periods of suddenly changing 
demand cause uneven service. A large 
load factor corresponds to an even load 
curve without prominent peaks or abrupt 
changes of large magnitude; it corre- 
sponds therefore to an even grade of serv- 
ice as regards variations in speed, and 
the average speed of service (or average 
delay) will be as nearly as possible rep- 
resentative of all the service as a whole. 
A small load factor corresponds to an 
uneven load curve with prominent peaks 
and large, abrupt changes in demand; it 
corresponds therefore to an uneven grade 
of service, fast during the periods of small 
load and slow during the periods of heavy 
load, the average speed being very poorly 
representative of the service as a whole. 
It is submitted as a fundamental propo- 
sition that with a fixed average speed of 
service the circuit loads diminish as the 
load factor diminishes. It is also sub- 
mitted as fundamental that with a fixed 
load factor the average speed of service 
diminishes as the circuit loads increase. 
Granting these, it follows that with fixed 
circuit loads the average speed of service 
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diminishes as the load factor diminishes. 
There is an opportunity for considerable 
original investigation in determining the 
exact values of these relations, under dif- 
ferent rate schedules, and different oper- 
ating methods. The results of one such 
determination are given in Fig. 5, which 
expresses the relation between the circuit 
load per week day, Saturday excluded, 
and the average speed of service; the load 
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FIG. 5.—RELATION BETWEEN SPEED OF 
SERVICE AND CIRCUIT LOADS. 


factor was approximately thirty per cent 
and the traffic was handled by operating 
method No. III. 

Practically everyone is in agreement 
on the statement that for a fixed speed 
of service, and a fixed load factor, the cir- 
cuit loads increase slightly as the number 
of circuits worked as one group between 
two given offices increases ; in other words, 
the larger the group the higher the effi- 
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FIG. 6.—TOLL-CIRCUIT LOADS. 


ciency of the individual circuits compos- 


ing the group. Fig. 6 shows, in the form of 


curves, some circuit loads which will give 
fair service with a load factor of about 
thirty per cent; three curves are shown, 
one for each operating method except the 
fourth, which permits the same loads as 
the third. These loads are wholly on the 
basis of particular party business; two- 
number business will permit somewhat 
higher loads. Within the boundary of a 
zone whose telephones are not too numer- 
ous to be published readily in a single 
directory, the two-number basis is the 
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most economical one, and should be used 
on all short haul, low-rate business. Very 
fast toll service implies low circuit loads 
and high rates, on the assumption that 
the business is profitable; and therefore 
it is contrary to the principle that a pub. 
lic service corporation should seek a maxi- 
mum development. Extremely high cir- 
cuit loads are equally to be avoided, be- 
cause they imply very slow service, with 
consequent public dissatisfaction and loss 
of business, 

Operator loads are quite secondary in 
importance to circuit loads, because the 
plant charges in a toll system are greatly 
in excess of the expense for operators’ 
wages, and general economy depends upon 
recuring proper and sufficient loads for 
the plant. This principle should be given 
special emphasis in the case of long-haul 
business. While it is important to keep 
toll operators busy, it is more important 
not to overload them. A toll operator 
who is given more toll circuits to handle 
than she can keep busy, will consequently 
delay business and impair circuit efficien- 
cies, causing losses which exceed many 
times the saving in the wages of an extra 
operator during the heavy load period. 
The requirements of toll operating are 
much more severe than are those of local 
operating and a high average of intelli- 
gence and alertness among the operators 
is necessary. The training requisite to 
produce a competent toll operator extends 
over a period of nine months to a year, 
when the candidate has not had previous 
experience. The loads which toll opera- 
tors can handle depend, therefore, to a 
degree, upon their length of service and 
consequent experience. It is nearly as 
important to maintain a high average 
length of employment among the opera- 
tors as it is to distribute their loads prop- 
erly. Specific loads for operators handling 
various classes of traffic must apply, there- 
fore, to the average operator rather than 
lo the individual; expert operators will 
do more, inexperienced or undertrained 
eperators less. The following average 
loads are probably fair values: 

TABLE OF OPERATOR LOADS—CALLS PER 
Tandem Circuit. 


= f b : f 
~ n n 
=3 S= eg = 2 & 
eS ES S5 = a - 5 
E dv EP cS $2 &= 
Pe) - fs Ar 2 <} 
S wee EU Cs En ray 
I and II Outward 12 10 8 6 
Iland II Inward 12 11 10 8 
IlI and IV Outward 24 20 oe i 
HI and IV Inward 60 60 
Straight 
IandII Switch ia 36 24 16 
Ticket 


Iand II Switch ee 8 e oy 
Recording operators, $0 to 40 calls per hour. 


In handling long-haul.traffic, the opera- 
tors should /be-underloaded;, onthe basis 
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of the above figures, in order that advan- 


tage may be gained in obtaining high cir- 


cuit loads. It is important, for the same 
reason, to choose operating methods that 
give high circuit loads rather than high 
operator loads, when for any reason the 
necessity arises for a compromise. 

The general procedure of arranging the 
operating force to correspond with the 
traffic load is as follows: Compute from 
the traffic loads the necessary number of 
operators and supervisors to handle the 
entire traffic of the given office during 
each half-hour of the day. Next work out 
a schedule of operators’ hours by cut-and- 
try methods until the curve or plot show- 
ing the number of operators at the switch- 
boards agrees most nearly with the traffic 
load curve, as in Fig. 3. Due allowance 
should be made for absences, reliefs and 
vacations; and also for the force neces- 
sary to cover special positions, such as 
the chief operators or manager’s desk, 
the directory position, the rate position, 
the routing position, the information po- 
sition, the delayed-call positions, the serv- 
ice-listening and supervisory positions, etc. 
In small offices these special positions can 
be grouped or bunched together; and in 
the very small offices there is, of course, 
no need for them. 

[To be continucd.] 
ome 

A Laboratory for Public Service. 

In the recent issue of the Technology 
Review, Arthur D. Little of Boston pre- 
sents with remarkable clearness the value 
to the country of the new Research Labo- 
ratory of Applied Chemistry at the Mas- 
cachusetts Institute of Technology. He 
shows that “although the resources of a 
country form the basis of its prosperity, 
this is, nevertheless, determined in the 
long run by the manner in which these 
resources are utilized, or, in other words, 
by the industrial efficiency of the means 
and methods of production. We have de- 
veloped great transportation systems, we 
handle raw material on a titanic scale, 
we have applied machinery to the ad- 
dressing of our letters and the sticking 
of the stamps, but it remains true none 
the less that with a few conspicuous ex- 
ceptions our manufacturing operations are 
carried forward in trustful ignorance and 
disregard of many of the factors upon 
which real industrial efficiency depends. 
This is shown in the stupendous waste 
which accompanies the first crude prepa- 
ration of the raw material; it is shown 
in the general absence of a true selective 
economy in the apportionment of that 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


raw material among the different indus- 
tries, and it is shown again, and yet again, 
in the losses which attend nearly every 
step in the progress of the raw material 
toward the finished product. One need 
only refer to the wastes which attend lum- 
bering, or the growing of flax for seed, 
the making of coke in bee-hive ovens, and 
the failure to utilize the casein of skim 
milk as a high-grade food product, to 
realize vaguely something of what these 
initial losses are. The absence of proper 
selective economy in the adaptation of 
raw material to use is everywhere, as when 
our railroads use untreated ties and poles, 
when coal-tar is burned as fuel, crystal 
alum used for purifying water, or valu- 
able publications printed on ground-wood 
papers. We are still polluting our streams 
with wool grease, still wondering whether 
we can make alcohol from waste molasses, 
still buying coal without reference to 
heating power, and paying sixty-five cents 
a gallon for cylinder oil. 

“When wastes so obvious and so easily 
remedied are everywhere taking heavy toll 
of our manufacturers, it is not surpris- 
ing that in all lines of productive effort 
subtile and elusive problems present them- 
selves and still further lower our indus- 
trial efficiency. Steel rails break by thou- 
sands, trolley wires snap, boilers corrode, 
milk cans rust, unsightly bloom appears 
on leather, cloth is stained or tendered, 
paints fail to protect the metal under- 
neath. In a large proportion of cases 
those who are confronted by the problem 
have neither the time, the training, nor 
the equipment required for its solution, 
and yet such problems and thousands of 
others far more complex upon their face 
must be solved if our industrial efficiency 
is to be brought to its proper level. 

“No one at all conversant with the 
facts can doubt that our industrial] salva- 
tion must be found in a closer alliance 
and co-operation between the scientific 
worker and the actual agencies of pro- 
duction. Such co-operation exists, as we 
are all beginning to learn, in Germany, 
and its results are evident throughout the 
world in the tremendous expansion of 
German industry. In our own country 
no agency has done more to supply the 
little leaven which may yet leaven the 
whole industrial lump than the Massa- 
chusetts Institute of Technology, and her 
graduates by hundreds are doing yeoman 
service in the development of our re- 
sources and the application of the scien- 
tific method to our practice. So far this 
is altogether as it should be, but in the 
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present condition of our manufactures it 
is by no means enough. The time has 
come to bring the splendid scientific or- 
ganization and equipment of the Institute 
to bear directly upon our industrial prob- 
lems as an aggressive force working for 
their solution. 

“Since all material is subject to chem- 
ical laws and its properties and behavior 
influenced or determined by these laws, 
it follows that a large number, probably 
by far the greater number, of our indus- 
trial problems are problems in applied 
chemistry. No better field for the initia- 
tion of work intended to be directly effect- 
ive in its bearing upon industrial eff- 
ciency could therefore have been chosen 
by the Institute authorities than that of 
research in applied chemistry upon some 
basis which renders the results obtained 
immediately available to those responsible 
for the conduct of industrial affairs.” 
oe 
Omaha Plans Another Electrical Show. 

The success of the first electrical show 
held in Omaha last May has influenced 
the electrical interests of Omaha and its 
neighbor, Council Bluffs, to organize a 
permanent exhibition company to hold 
electrical shows every year. The nert 
show will be held. at the Omaha Audito- 
rium from May 6 to 15, inclusive. On 
January 9 the permanent organization 
was perfected. It is called the Omaha 
Electrical Show Company and will be in- 
corporated with the following officers: 
George W. Johnston, president; A. G. 
Munro, vice-president; W. L. Burgess, set- 
retary; J. R. Lehmer, treasurer; J. M. 
Gillan, manager. 

The show held last May was a succes 
even beyond the expectations of the men 
who promoted it, and with the experience 
of last year and the confidence which sut- 
cess always brings with it, these same 
Omaha men feel confident that they can 
far excel last year’s show in every respect 

Last year the association was uncertain 
as to how much money it would be safe 
to spend on decorations, entertainment 
and music, but this spring everything will 
be undertaken on a much more elaborate 


plan, showing a comprehensive line of 


electrical devices, and high-class enter- 
tainment will be furnished during the ten 
days of the show. Several of the men 
interested in the organization are n0W 
visiting the big electrical show at Chi- 
cago. They expect to not only pick UP 
pointers for the Omaha show but also to 
interest many of the leading manufac: 
turers in their exhibition. 
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Pittsburg Section, American Institute of 
Electrical Engineers. 

The regular monthly meeting of the 
Pittsburg Section of the American Insti- 
tute of Electrical Engineers was held in 
the Carnegie Institute, Pittsburg, Pa., on 
January 12, W. Edgar Reed, chairman, 
presiding. 

The meeting was preceded by a very en- 
jovable social dinner held at the Univer- 
sity Club. 

The subject of the evening was pre- 
sented by William Hoopes, of the Alumi- 
num Company of America, in an original 
paper entitled “Electric Furnaces,” and 
was illustrated by means of lantern slides. 

Mr. Hoopes’ paper was of unusual merit 
and is a valuable contribution to the lit- 
erature of the subject. 

The iron and steel companies and kin- 
dred interests were well represented by 
prominent members and much interest was 
shown. The discussion was participated 
in by Prof. Fred Crabtree, of the Car- 
negie Technical Schools; W. S. Hadaway, 
of the Westinghouse Electric and Manu- 
facturing Company ; H. W. Fisher, of the 
Standard Underground Cable Company; 
Ernest H. Brown, of the Arizona-Idaho 
Copper Extraction Company; E. C. Ed- 
wards, of the Firth Sterling Steel Com- 
pany, and H. W. Muller, of the Allegheny 
County Light Company. 

The subject for the February meeting 
will be “Electric Signaling,” an original 
paper by F. L. Howard, of the Union 
Switch and Signal Company. 
ede 
Fort Wayne Section, American Insti- 

tute of Electrical Engineers. - 

The fifth regular meeting of the Fort 
Wavne Section of the American Institute 
of Electrical Engineers was held on 
Thursday evening, January 14, in the 
rooms of the Fort Wayne Engineering and 
Manufacturing Company. The chair was 
occupied by the vice-chairman, J. J. Kline. 

The paper of the evening was presented 
by L. D. Nordstrum, entitled “Some Con- 
eiderations Involved in the Design of Di- 
rect-current Generators and Motors.” Mr. 
Nordstrum took up this question at first 
from the standpoint of the technical fea- 
tures involved in the design of a new line 
of electrical machines or the redesign of 
an old line; then as regards the question 
of watts lost in the machine and the effect 
of the heat on the insulation. He next 
made a comparison of the weights of cop- 
per ant iron in the machine and consid- 
ered the cost for varying quantities of 
each, presenting curves showing the 
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effect of the increase of copper and the 
increase of iron on the cost of the ma- 
chine. 

Those taking part in the discussions 
which followed were J. J. Kline, E. A. 
Barnes, J. V. Hunter, A. L. Hadley and 
J. H. Haberly. 
ede 
New York Section, Illuminating Engi- 

neering Society. 

The January meeting of the New York 
Section of the Illuminating Engineering 
Society took place in the Engineering So- 
cieties’ Building on January 14, and was 
well attended. The election of section 
officers was held, the result being as fol- 
lows: Chairman, E. L. Elliott; managers, 
J. J. Humphreys, Jr., and C. A. Little- 
field; secretary, A. J. Marshall. 

Two papers were presented on street 
lighting, one by Walter C. Allen, elec- 
trical engineer of the District of Colum- 
bia, and S. G. Rhodes, engineer of the 
New York Edison Company. 

Mr. Allen’s paper contained a short re- 
view of the street-lighting conditions in 
Europe. It was shown that the quantity 
of illumination and the appearance of the 
post differed widely as compared with this 
country. The important feature of the 
paper was the giving of results of a num- 
her of tests made by the Electrical Testing 
Laboratories of New York city. These 
tests were not made so much to compare 
different illuminants, but rather in order 
that definite information as to the results 
being obtained might be made available. 
They covered over twenty installations of 
various types of illuminants. In the 
discussion which followed Mr. Allen stated 
that the cost per vear for the various 
illuminants was as follows: Arcs, $85; 
four-glower Nernst, $65; forty-candle- 
power Gem and tungsten lamps, $24; 
mantle naphtha lamps, $22.80; mantle 
gas lamps, $20.85. 

The paper by S. G. Rhodes was confined 
to lighting by tungsten lamps. He de- 
scribed in detail four installations which 
had been completed in the city of New 
York. The lamps are used in connection 
with ornamental cast-iron posts and are 
supplied through an underground system. 
Discussion brought out the fact that the 
intrinsic brilliancv is a matter of consid- 
erable objection, and is in this case prob- 
ably accentuated by the white porcelain 
reflector above the lamp. 

The papers were discussed by Dr. A. H. 
Elliott, Prof. E. L. Elliott, A. J. Mar- 
shall, P. S. Millar, H. Thurston Owens 


and Henry Floy. 
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The Indiana Electric Light Association. 

A special meeting of the Indiana Elec- 
tric Light Association will be held at the 
Claypool Hotel, Indianapolis, January 26. 
It is understood that an immediate reason 
for the convention at this time is the pub- 
lic-utility commission bill now pending 
before the state Legislature, which, if 
passed, may be construed adversely to the 
electrical industries in Indiana. 

The morning session of the day’s busi- 
ness will be given over to a meeting of 
the executive and advisory committees. 
The afternoon session is to be opened with 
an address by the president, Thomas C. 
McReynolds, who is secretary and treas- 
urer of the Kokomo, Marion and Western 
Electric Railway. 

“The Effect of Public Utility Legisla- 
tion” will be discussed bv Henry L. 
Doherty of New York city. R. M. Cass of 
the Indianapolis Light and Heat Company 
will read a paper on “The Tungsten 
Lamp,” and S. B. Hofft, of the Merchants’ 
Heat and Light Company of Indianapolis, 
will present a paper on “District Heating 
from Central Stations.” 

The Indiana Electric Light Association 
was formed at a meeting of the represen- 
tatives of fifty public-service corporations 
in the state, held at Indianapolis, Novem- 
ber 28, 1908. Fred Leslie, manager of the 
Muncie Electric Light and Power Com- 
pany, is secretary and treasurer of the 
association. 


ede 
Central Electric Railway Association at 
Indianapolis. 

The third annual mecting of the Cen- 
tral Electric Railway Association will be 
held at the Claypool Hotel, Indianapolis, 
Ind., January 28. Following the business 
session in the morning there will be a paper 
on “The Luminous-Are Headlight,” by 
W. S. Culver of Cincinnati, O. In the 
afternoon, preceding the election of officers 
and remarks by the president of the asso- 
ciation, there will be two papers, one on 
“The Proper Inspection of Equipment,” 
by W. E. Rolston, superintendent of power 
and shops of the Cleveland, Southwestern 
& Columbus Railway, of Elyria, O., and 
the other on “The Practicability of Light 
and Power from Electric-railway Trans- 
mission Circuits,” by G. H. Kelsay, super- 
intendent of power for the Indiana Union 
Traction Company, of Anderson, Ind. 
The annual meeting of the Central Elec- 
tric Traffic Association willbe held at the 


hotel Januarv 27. 
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The Time-a-phone, a Novelty at the 
Electrical Show. 

Almost hidden away in an unobtrusive 
position in a small booth on the east side 
of the Coliseum floor at the Chicago Elec- 
trical Show there is one of the distinct 
novelties of the exhibition. The casual 
observer would hardly notice, attached to 
a bit of green cord on one of the posts 
of the booth, a watchcase telephone re- 
- ceiver of not unusual construction. How- 
ever, had he held the receiver to his ear, 
touching a button in the side, he would 
have heard a set of musical chimes strike 
the hour, then another set of double gongs 
give the quarters, and finally a high- 
pitched bell count the minutes after the 
last quarter for the precise time it hap- 
pened then to be. 

This interesting application of the tele- 
phone to the transmission of time signals 
is called the time-a-phone and is the in- 
vention of M. M. Wood, 815, 135 Adams 
Street, Chicago, who is also the inventor 
of a number of other novel and useful de- 
vices in the electrical and allied fields. 

To a man in the dark the time-a-phone, 
operated as described, tells the time to the 
minute. From one master clock, say in a 
hotel, there may be connected any number 
of hand telephones attached to cords to 
be placed under the pillows in the bed- 
rooms. By an arrangement of relays, 
when transmission is started to any re- 
ceiver the other parties are automatically 
“locked out” until the signal is completed. 
Any master clock may be used to control 
ihe striking attachment. Connected to the 
clock shaft is an arrangement of cams 
which control the clappers, causing them 
to strike in the proper order gongs in 
front of a special transmitter which is in 
circuit with an ordinary induction coil 
whose secondary is connected to the re- 
spective instruments, at the pressure of the 
button. During the sending of a signal 
the cam system revolves once, making con- 
tacts to strike the proper hour. Although 
the strokes are given very clearly, if de- 
sired the signal can be repeated any num- 
ber of times by pressing the button. 

The useful nature of this time-telling 
device is evident, and its application to 
advantage in hotels, steamers, sleeping 
cars, dwellings and deaf institutes is 
clearly indicated. The patents on the in- 
vention were not secured until after the 
Electrical Show was already under way, 
and it was then only at the earnest solici- 
tation of the show management that Mr. 
Wood agreed to a modest exhibition. 
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An Early 1,200-Volt Direct-Current 
Railway. 
The recent inauguration of service on 
the Pittsburg, Harmony, Butler & New 
Castle Railway in Pennsylvania, brings to 
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earlier date, but have been only recently 
carried to completion. 

Power is generated at Harmony Junc- 
tion by two 1,500-kilowatt, three-phase, 
sixty-cycle, Curtis steam turbines of the 


INTERIOR OF POWER HOUSE AT HARMONY JUNCTION. PITTSBURG, HARMONY, 
BUTLER & NEW CASTLE RAILWAY. 


mind the fact that it is the pioneer road 
in the field of high-tension direct-current 
railway electrification. Although the In- 
dianapolis & Louisville Railway was the 


vertical type, and transmitted at 13,200 
volts to substations located at Shenango 
and Perrysville. The turbines are stand- 
ard machines with two rows of buckets 


TWO-CAR TRAIN, PITTSBURG, HARMONY, BUTLER & NEW CASTLE RAILWAY. 


first road in this country to use 1,200 volts 
cn the trolley, the plans and specifications 
for the Pittsburg, Harmony, Butler & 
New Castle Railway were prepared at an 


per stage and are equipped with mechan- 
ically operated valves and oil step bearings. 
They operate condensing, the usual 
vacuum obtained being twenty-eight-and- 
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one-fourth inches. In each of the sub- 
stations there are two motor-generator 
sets, each set consisting of two 200-kilo- 
watt, 600-volt, direct-current generators, 
direct-connected to a 425-kilowatt, 13,200- 
volt synchronous motor. The armatures 
cf the two generators are connecied in 
series, giving a trolley potential of 1,200 
volts. A substation in the power house 
is similarly equipped and supplies both 
the Butler section and the central portion 
of the system. 


sy. 
VIEWS ON PITTSBURG, HARMONY, 


View of Ellwood City 


With the exception of four miles of 
600-volt trolley on the city lines at the 
Pittsburg end, the entire railway system 
is operated at 1,200 volts. A grooved No. 
0000 trolley wire is used, this being strung 
double the entire length of the road. 
There are at present fourteen four-motor 
passenger cars in use, although in the near 
future two care for freight service will be 
put into operation. 

The motors used on both the passenger 
and freight cars are of the GE 205 com- 
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mutating-pole, 600-1,200-volt type, ard 
are connected in two groups of two in 
series, this grouping being the same for 
both the 600 and 1,200-volt service. With 
the exception of extra insulation on the 
motor circuit, the control is practically the 
standard automatic form of type M zon- 
trol. Control connections are made so 
that should the motorman release the con- 
troller handle, power will be shut off the 
motors. and the brakes applied. The 
brakes used are of the standard General 
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electric emergency straight-air type with 
a differential form of governor for mul- 
tiple-unit operation. When the car is on 
the 1,200-volt trolley, current for lights 
and the air compressor and control cir- 


cuits is furnished at 600 volts by a dyna- 
motor. 


There are sixty-five miles of single 


track, and at the Pittsburg end of the 
road double track is laid for eleven-and- 


one-half miles, 
rails being used. The maximum gradc is 


eighty-pound standard 
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cight per cent, although in the hilly coun- 
try grades of five per cent are numerous. 

All the electrical apparatus used in the 
power house and substations and on the 
cars was furnished by the General Elec- 
tric Company. 


ede 
The Swatow, China, Lighting Plant. 
Swatow is in the peculiar position of 
having an electric installation but no 
light. The undertaking which started so 
well a vear or two ago is now closed down 


Luntz's Bridge. 


Shelter at Wurtemburg. 
1.200-VOLT DIRECT-CURRENT RAILWAY. 


and the plant is lving idle. The Chinese 
company which owns it is averse to for- 
cign capital being invested in the enter- 
prise, with the result that all attempts 
of Europeans to obtain control of the un- 
dertaking have proved unavailing. When 
the company ceased working on the first 
oceasion it was supplying some 1,700 
lights. It was restarted and did very well 
until lightning struck a dynamo. Since 
then the works have beenjclosed down, 
leaving Swatowywithout ‘electric lights, 
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The Chicago Electric Club. 

At the meeting of the Chicago Electric 
Club on Wednesday, January 13, Kemp- 
ster B. Miller made a very interesting ad- 
dress on the subject of developments in 
telephony. Mr. Miller considers that 
there is a bright future for automatic and 
semi-automatic systems of effecting con- 
nections of subscribers’ lines. Particu- 
larly in the larger cities will automatic 
service become more and more necessary 
as exchanges expand; and it has to be 
taken into account that automatic systems 
have demonstrated their utility and are 
being installed in increasing numbers. 
This conclusion must not lead by any 
means to the impression that the manual 
system will be entirely superseded, as it 
is hard to believe that, at least for a long 
time, the automatic system will prove ad- 
vantageous in private-branch exchanges, 
and the latter employ more operators in 
New York and Chicago than are em- 
ployed in the main exchanges. 

Telegraphy is practically on the same 
basis today as it was ten or twenty years 
ago. There are means available, says Mr. 
Miller, for increasing the speed of the 
transmission of messages, but the adapta- 
tion of these means to existing lines has 
been slow. He believes that it will be pos- 
sible in the near future to transmit mes- 
sages over telegraph circuits at the rate 
of 1,000 words per minute. 

Following the address by Mr. Miller, 
there was a rather general discussion, and 
Max W. Zabel brought up the point that 
in the operation of telephone systems a 
condition utterly unlike any that prevails 
in other industries obtains, in that as the 
number of customers of the service in- 
creases, the net profit per customer de- 
creases. This led him to believe that it 
would be essential to establish semi-auto- 
matic methods which would eliminate to a 
great extent the necessity for having di- 
reet wires between the subscriber’s in- 
strument and the main exchanges, and 
would hasten the day when a large propor- 
tion—possibly eighty per cent—of the 
equipment now necessary to serve a tele- 
phone company’s customers would not 
remain in idleness. 

The meeting of the club on Wednesday, 
January 20, at the invitation of Homer 
Niesz, manager of the Electrical Trades 
Exposition Company, was held in the 
Coliseum, in connection with the Chicago 
Electrical Show, and a very interesting 
address was made by Lieutenant-Com- 
mander Witherspoon, of the United States 
Navy, whose subject was “The Use of 
Electricity in the Navy.” 
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Chicago Lincoln Centennial Memor‘al 
Celebration. 

Electrical interests of Chicago are 
actively represented in the Lincoln Me- 
morial movement, the work of organiza- 
tion and raising funds being in the hands 
of a committee, the personnel of which is 
as follows: 

H. W. Young, chairman, sales manager 
Central Electric Company; M. B. Austin, 
president, M. B. Austin & Company; 
Perry Boole, sales manager, Electric Ap- 
pliance Company; W. H. Colman, assist- 
ant manager, General Electric Company ; 
H. M. Frantz, manager, Johns-Manville 
Company; T. P. Gaylord, manager, West- 
inghouse Electric and Manufacturing 
Company; J. W. Gardner, manager, Allis- 
Chalmers Company; John F. Gilchrist, 
assistant to the president, Commonwealth 
Edison Company; C. A. 8. Howlett, man- 
ager power apparatus sales department, 
Western Electric Company; F. A. Hen- 
derson, sales manager supply department, 
Western Electric Company; W. W. Mer- 
rill, manager, Chicago Fuse Wire and 
Manufacturing Company; Homer Niesz, 
manager, Chicago Electrical Show; E. J. 
Postel, E. E., Postel & Linn; H. H. 
Smith, sales manager, Diehl Manufactur- 
ing Company; James Wolff, manager, 
New York Insulated Wire Company; F. 
Woodmansee, E. E., Sargent & Lundy, 
and F. P. Vose, secretary, 
Trades Association. 

It is expected that the work of the 
committee will result in a substantial rep- 
resentation and addition to the Lincoln 
Memorial fund. 


Electrical 


T 
General Electric Not in a Waterpower 
Trust. 

TUinsdill Parsons, fourth vice-president 
of the General Electric Company, made 
the following statement, according to the 
New York Sun, at Schenectady, N. Y., 
on January 16, in reply to a reference to 
an alleged waterpower trust included in 

the special message to Congress: 

“The General Electric Company is not 
a party to any trust to control water- 
power, nor is it to any considerable ex- 
tent interested in waterpower through 
ownership thereof. It is interested in 
the development of waterpower, as the 
latter affords a market for electrical ap- 
paratus, of which its manufactures largely 
consist. 

“The General Electric Company has no 
interest with the Westinghouse company 
in the ownership or development of any 
waterpower, nor do the men named in the 
article shown me, in so far as I know, 
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control any waterpower in the interests of 
the General Electric Company. I do not 
know of a single waterpower company 
controlled by the General Electric Com. 
pany except the power at Schaghticoke 
(the Schenectady Power Company), all 
of which power is delivered to the Sche 


nectady plant of the General Electric 
Company.” 


Ho 
Rejuvenation of the Sons of Jove at 
the Chicago E‘ectrical Show. 

The Sons of Jove will hold a rejuvens- 
tion at the Chicago Electrical Show 
Wednesday evening, January 27, at 8 p. m. 
Many prominent electrical men from all 
over the country are expected for this 
event, which is expected to surpass any- 
thing of the kind previously attempted. 
The various committees under the direc- 
tion of the Illinois statesman, William 8. 
Taussig, have been hard at work for the 
past few weeks arranging details for the 
reception of visiting Jovians and the in- 
itiation of a large number of new can- 
didates. 

The headquarters of the Sons of Jove 
are located at the Electrical Appliance ex- 
hibit, where all Jovians are expected to 
register and secure tickets for the ban- 
quet which will follow the rejuvenation. 
Members of the committees will be in at- 
tendance at the headquarters to give in- 
formation to those from out of the city. 
—e@e 
Completion of Pennsylvania Railroad's — 

East River Tunnels at Hand. 

Within the next few weeks it is er- 
pected that the four tubes of the Peni- 
sylvania Railroad tunnels under the Fast 
River, New York, between Manhattan and 
Long Island City, will be concreted for 
their entire length, cleaned out, and in 
readiness to turn over to the Pennsylvania 
Railroad for the laying of roadbeds, tracks 
and installing the electric equipment for 
operation. 

Rapid progress is reported also on the 
tunnel work under Manhattan and on the 
tubes under the North River running 
from Manhattan to New Jersey. Two of 
the tunnel outlets in the big railroad yard 
in Long Island City are already com 


‘pleted, together with a concreted roadbed 


which runs for several hundred feet from 
the entrance to the tunnels. . 

Work on building the connecting links 
between the completed East River tubes 
and the terminal points in the railroad 
yard is being rushed, and it is predicted 
that the tunnels will be in readiness for 
operation by next year. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


CHICAGO CITY RAILWAY. 


The Chicago City Railway Company’s 
comparative statement of earnings for the 
eleven months ended December 31, 1908, 


shows as follows: 


1908. 1907. 
Passenger earnings ...... .--$7,657.102 $7,460,702 
Other income ............ ... 160,876 101,992 
Töõtal iexws hel eyewesy se... $7,817,978 $7,562,694 
Operating expenses......... 5,472,585 5,293,886 
Balance. ...... ran e ee $2,345,393 $2,268,808 
Interest allowance ......... - 1,463,089 1,116,386 
Net Income...... PrO $ 882,303 $1,152,422 


The city’s share of net earnings of the 
City Railway Company for the fiscal year 
ending January 31 will fall short $160,- 
000 of the amount paid in the previous 
year. Gross earnings have increased about 
$275,000, while net earnings have fallen 
off almost an equal amount. 

From the balance is deducted interest 
allowance, which brings the net earnings 
to #882,303, from which the city will re- 
ceive $485,267 for eleven months. For 
the corresponding period last year the 
city’s share was $633,831. 

The interest allowance of five per cent 
on the capital invgsted in rehabilitation, 
which is taken from gross earnings, is 
largely responsible for the falling off in 
net receipts. Operating expenses must be 
seventy per cent of gross, which for eleven 
months amounts to $5,472,585. 


LONDON UNDERGROUND’S EARNINGS. 

The Underground Flectric Railways of 
London report gross earnings for the week 
ended January 2, 1909, as follows: 


Company. 1909, 1905. 
Bakerloo ooo... ccc eee. EENE £ 3.670 £23,230 
Piccadilly <i ke gdh tu veuc unuu. 5,700 5,390 
Hampstead 2.) ciescnusecsoesens 2,825 3,170 
DSCNS Co pulwatnc wean iee eae te, 9,618 STAS 
TrAMWAYS soursssnennoccenas. 4,433 4,960 

PO ar et ee AAA £27,246 £25,489 


UNITED WIRELESS TELEGRAPH. 


The United Wireless Telegraph Com- 
pany has issued its annual financial state- 
ment as of November 30, 1908, which 


compares as follows: 


ASSETS. 
908 1907. 


1908. 
Good will and pat. rights.$ 5,005,100 $ 500,000 
Treas. stock, pfd. and com. 5,310,410 6,659,110 


Stocks 

. 14,128,610 12,459,263 
Factory and equipment.... 25,997 22,405 
Stations, boats and equip.. 502.942 229,988 
Furniture and fixtures..... 3,975 4,085 
eteo enri asi sks 294,183 241,612 
Total .............. e... e. $20,200,219 $20,117,463 


LIABILITIES. 
BLOCK E EE $20,000.000 $20,000,000 
15,556 117,463 
E E E 5,256,662 .......... 


Total oo... see cesec esos eee +$25,272,219 $20,117,463 
The items of patents and patent rights 
include patents and patent rights in wire- 


Capital 


Bills and accts, ble... 
Surplus T 
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less telegraphy, wireless telephony and 
the fog-phone. 

The item of stocks and bonds includes 
stock that gives the company the control 
of the International Telegraph Construc- 
tion Company and its factory, patents, 
ete. 

The item of factories and equipments 
includes the factories at Jersey City and 
Seattle. 


MEXICAN TELEPHONE AND TELEGRAPH. 
The report of the Mexican Telephone 
and Telegraph Company for the month of 
November and nine months ended Novem- 
ber 30 compares as follows: 
MEXICAN CURRENCY. 


1908. 1907. 
November gross....... ...... $ 33,128 $ 31,796 
FEXPENSES: .a..eneaeann. Saat wake 17,612 17,356 
November net........e.0008. $ 15.516 $ 14.440 
Five months gross.......... 282.625 293,397 
EXpensës preiricee nedenin sis 155.705 159,197 
Five months net.......... -$126,919 $134,200 
Five months construe, exp.... 116,440 51.719 
Subscribers teas Gy wees ae aca 6,572 5,550 


AMERICAN LIGHT AND TRACTION. 

The American Light and Traction Com- 
pany has issued its annual report for th> 
year ended December 31, 1908, whic 
compares as follows: 


1908, 1907. 
tEarniners. GoGo yes aa a $2.8 N73 Slt in 
Miscellan. earn., Rap., ete... 270,191 Ray Fe He 

Gross earnings .........0.-. $2,723,964 $2,463,158 
EXPENSES (seu note EE ora ded 45,000 36,003 
Net earnings ........ 6 eee. $2 678,064 $2,426 595 
Dividends. sc Sb iceag oe ers eee oa 1,349,254 1,242,912 
Surplus 2aten Yes sekde deed $1,528,810 $1,183,683 
Reconstruction reserve....... 681,000 681,000 


Surplus $ 617,810 $ 502.653 

*Arter allowing for six per cent on the $14,» 
236,200 preferred stock outstanding, the bahkinec, 
$1,823 802) is equal to 24.2 per cent earned on 
the $7.516,900 common outstanding. 

tEarned on stech of snb-compunies owned. 

The profit and loss account compares as fol- 


lows: 
908, 


ee 


1! 1907. 
Previous surplus............. $2,992,827 $2490. 141 
Year's SUPP soo lwe ee eae es O47, S10 DOL ASS 


Total profit and ‘toss sur...$8,640,637 $2,992,827 


UNITED RAILWAYS OF ST. LOUIS. 
The United Railways of St. Louis re- 
port for December and = twelve months 
ended December 31 compares as follows: 


1908, 1907. 

December gross............ $ 910.288 $ 870.002 
EXpenseg ...ssessosesese.se 553,430 557,907 
December net ......... ...$ 354,858 $ 312,095 
CHATEUS: so fasievicteu. areais 233,566 231,494 
December surplus ........$ 120,992 $ 80,601 
Twelve months gross...... 10,593,165 10,828,737 
EXXPOCNSES: yccdaede ieee saves 6,737,461 7,043,882 
Twelve months net....... $ 3,855,704 $ 3,784,855 
Charges .........46. deans oes 2,788.716 2,778,023 
Twelve months surplus..$ 1,066,958 $ 1,006,832 

& & 6——_—- 


Independents Offer Proposition to Give 
Chicago Toll Connections. 
Through H. D. Critchfield, of Milwau- 
kee, Wis., general counsel, the independ- 
ent telephone companies have made an 
offer to the Chicago City Council commit- 
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tee on gas, oil and electric light to give 
Chicago toll connections with the inde 
pendent telephone lines. 

Mr. Critchfield asserted there are 
1,700,000 Independent subscribers within 
a radius of 500 miles of Chicago, and 
most of them desire toll connections with 
Chicago. In addition, it was declared 
that within that radius there are fifteen 
cities with an aggregate population of 
4,000,000. The application was signed 
hy a number of prominent independent 
telephone operators, among them: E. H. 
Moulton, Minneapolis: A. C. Davis, Park- 
crsburg, W. Va.; Manford Savage, Cham- 
paign, Ill; E. B. Fisher, Grand Rapids, 
Mich.: Frank H. Woods, Lincoln, Neb. ; 
Charles G. Cockerill, Sioux City, Iowa; 
J. G. Splane, Pittsburg, Pa., and Joseph 
B. Ware, Grand Rapids, Mich. 

They ask that the Illinois Tunnel Com- 
pany be compelled to give toll connections 
with the Independents and install 20,000 
telephones in the business districts. Out- 
side of that territory the Independents _ 
seek the right to give service to such sub- 
eeribers as the tunnel company is unwill- 
ing to serve, 

It was pointed out that the Illinois 
Tunnel Company has had its franchise 
for avnumber of vears, but has failed to 
develop its telephone system, and is now 
asking two additional years in which it 
shall be required to install 20,000 tele- 
phones. The Independents further ask 
that the tunnel company shall not be given 
the right to sell ‘to the Chicago Telephone 
Company. 


—— ee 

Plan an Aero Show for New York. 

Plans are now under wav for an aero- 
nautic exhibition in connection with the 
Hudson-Fulton celebration in New York 
next September. The Aero Club and the 
Aeronautic Society have appointed com- 
mittees to co-operate with the committee 
of the commission, of which J. M. Beck is 
cheirman. Brigadier-General Allen has 
given the committee the assurance that the 
government will enter a number of air- 
ships in the show. 

It is probable that a feature of the 
exhibition will be balloon races and con- 
tests between machines of the heavier- 
than-air type. 

Those having the affair in hand be- 
lieve that the government’s interest in 
commemorating the trip of Robert Ful- 
ton’s steamboat up the Hudson will be 
such that several warships will take part 
in the marine parade, which is to be a 
feature of the’celebration. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


PROGRESS OF THE TRAMWAY INDUSTRY 
IN ITALY. 

The Minister of Public Works has just 
published an exhaustive report on rail- 
ways, tramways and automobiles, covering 
the year 1906, from which the following 
tramway statistics are extracted: On De- 
cember 31, 1906, there were in operation 
327 lines, while on December 31, 1905, 
there existed only 307 lines. Of the 
twenty roads opened during 1906, some 
were built by companies already operating 
tramways and some by new companies. 
The total length of the lines in operation 
on December 31, 1906, was 4,215 kilome- 
tres, this being an increase of 196 kilome- 
tres over 1905. Of the new lines, over 
142 kilometres are operated electrically. 
The various employes in 1906 numbered 
17,732, this being an increase of 1,830 
over the previous year. There was also 
a notable increase in rolling stock, namely, 
five electric locomotives and 343 cars of 
different types. The number of accidents 
was lamentably large, 139 persons hav- 
ing heen killed and 2,166 injured during 
the vear 1906.—Translated and abstracted 
from L’Elettricista (Rome), November 15, 
1908. 

< 
PETROL-ELECTRIC AUTOCAR TRACTION. 


Petrol-electric autocars have replaced 
steam locomotives on the Arad-Csanad 
Railway in Hungary, the lines of which 
are about 490 kilometres in length. The 
system in use was developed by the man- 
ager of the company. At first it was ap- 
plied only to freight and local passenger 
trains, and later, in view of the favorable 
results obtained, it was extended to fast 
passenger trains. The introduction of 
the system was begun six years ago, and 
the traffic, which had been stationary dur- 
ing the preceding years, has greatly in- 
_ creased on account of the larger number 
of trains and reduced rates, which it has 
been possible to make. The equipment 
of the autocars consists of a vapor engine 
mounted on the same base as the dynamo, 
to which it is directly coupled. he dy- 
namo feeds the series motors actuating 
the driving axles by means of gearing. 
A cooler for the circulating water, in- 
stalled on the roof of the car, a series- 
parallel motor controller, a petroleum 


reservoir and the various controlling ac- 
cessories complete the equipment. All the 
apparatus is installed at one end of the 
car in a cab two metres long on seventy- 
horsepower cars, and 1.60 metres long on 
forty-horsepower cars. On fast trains 
two men are in charge, an engine at- 
{endant and a conductor, on the other 
trains one man performs all services. 
The petrol-electric autocar possesses im- 
portant advantages as regards starting 
and speed control over cars directly driven 
by vapor engines, which are used in some 
places, as the starting can be effected 
without shock and the speed may be 
varied within the widest limits. Furtner- 
more, only one axle is acted upon in the 
direct engine drive, and only half of the 
adhesive weight is utilized. The weight 
cof a mixed train of one autocar with a 
forty-horsepower Westinghouse generating 
set and two trailers is 27.3 tons and has 
a capacity of six tons of freight, ninety 
passengers and two employes. The trains, 
composed of an eighty-horsepower car and 
two trailers, run at a speed of fifty-five 
to sixty kilometres an hour and have a 
capacity of 134 passengers.—T'ranslated 
and abstracted from L’Electricien (Paris), 


December 19, 1908. 
< 
SPARK LOSSES IN A CLOSED OSCILLATING 
CIRCUIT. 


E. Jacob has investigated this subject 
by the aid of the oscillograph. The cir- 
cuit on which experiments were carried 
out consisted of a condenser having a 
capacity of 0.0322 microfarad, a self-in- 
duction coil of 1,270 henrys without iron, 
the calculated period of the system being 
1276 X 10° per second, a value from which 
ihe measurement of the oscillograms dif- 
fered by only 0.5 per cent. The condenser 
was charged by an induction coil with a 
Wehnelt interrupter, and for the purpose 
of registering the current curves the meas- 
uring loop of the oscillograph was con- 
nected in shunt with the oscillating cir- 
cuit between the spark gap and the con- 
denser. The damping of the system was 
made as small as possible, as above indi- 
cated, in order to examine the losses in 
the spark gap—that is, the damping of the 
sparks. The resistance of the entire cir- 
cuit was 19.81 ohms. In this circuit the 


camping effect of the sparks was examined 
with reference to: (a), spark length and 
current intensity; (b), electrode material 
(Zn, Sn, Sb, Bi, Pb, Fe, Cu, Al, Mg, € 
end brass) ; (c), the gas through which the 
sparks pass; (d), subdivision of the spark 
gap. The results obtained were as fol- 
lows: With constant current intensity 
the damping effect of the sparks rises with 
increasing spark length, while with con- 
stant spark length it grows with decreas 
ing current intensity. The electrode mate- 
rial affects the damping effect only in s% 
far as a greater heat-conducting capacity 
of the material also causes a greater damp- 
ing. The surrounding gas has the same 
influence. The damping increases with 
the subdivision of the spark gap. The 
phenomena were explained by the fact that 
the spark gap possesses the properties of 
a high-frequency current’ are.—Translated 
and abstracted from *Physikalische Zeit- 
schrift (Letpsic), January 1. 
< 


THE FINANCIAL STATUS OF THE UNI- 
VERSITY PROFESSOR. 


The Carnegie Foundation for the Ad- 
vancement of Teaching was instituted for 
ihe betterment of the calling of the teacher 
in the United States, the Dominion o 
Canada and Newfoundland. Its first pur 
pose has been to establish an efficient ye 
tem of retiring pensions for professors IM 
the higher centres of learning. Up t° 
May, 1908, sixty colleges and universities 
had been admitted to the benefits of ifs 
retiring allowance system, and 106 pr 
fessors and eighteen widows of professors 
are already receiving allowances amount- 
ing in the aggregate to more than $1*- 
000. A report recently drawn up contam: 
an introduction by Dr. Henry S. Pritchett. 
president of the Foundation, which is the 
foreword to the presentation of a collec- 
tion of statistics relating to the salaries 
of American professors and a comparison 
of the figures with those prevailing ™ 
Germany. The report is based mainly 0 
information derived from 102 institution: 
in the United States and Canada which 
appropriate more than $45,000 annually 
for the total payment of salaries to them 
instructing staffs. These data indicate 
that in these institutions the salary of à 
full professor ranges from about $1,350 
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to $4,800 annually. The average is about 
$2500. An examination of the figures 
for associate professors and assistants 
shows that an American who has taken 
a postgraduate course and prepared him- 
self for the profession of higher teaching 
may hope to obtain $1,250 at the age of 
twenty-eight, $1,350 at the age of thirty- 
one, $2,250 at thirty-three, and $2,500 at 
thirty-five. The German professor may 
expect in time a far greater financial and 
social reward than his American colleague. 
He has, furthermore, a place of far greater 
security, and with full protection for his 
old age and for his wife and family. On 
the other hand, he has to go through a 
longer period of probation than the Amer- 
ican before obtaining the coveted chair. 
A German who possesses such ability that 
he may expect in due time to become a 
full professor, and who prepares himself 
for university teaching, must expect to 
study until the age of thirty with no 
financial return; to study and teach as a 
privat-docent until nearly thirty-six, with 
an annual remuneration of less than $200, 
end to teach from thirty-six to forty-one 
with an annual remuneration of from 
$600 to $2,000, by which time he may be- 
come a full professor and will continue 
to receive his salary until his death.— 
Abstracted from Nature (London), De- 
cember 81. 
6 
RECENT DEVELOPMENTS IN STREET 
LIGHTING IN BERLIN. 

Dr. L. Bloch describes the new high- 
pressure gas lamps and flame-are lamps 
which have been introduced for street 
lighting in Berlin, and makes a compari- 
son with former methods of illumination. 
The measurements entailed in these com- 
parisons were carried out by the testing 
department of the Berlin Electricity 
Works. After the adoption of upturned, 
high-pressure gas lamps the next improve- 
ment in street lighting by gas was the 
employment of inverted lamps, buruing 
under ordinary pressure. Although no 
improvement in illumination over the up- 
turned gas lamp was obtained, economies 
over upturned gas lighting were effected 
by the inverted gas lamps. The accom- 
panying table shows a comparison of dif- 
oe methods of street lighting in Ber- 
in. 

A comparison of the earlier and present 
syetems of lighting in the Koniggriitzer 
Strasse shows that the gas consumption 
per 100 square metres of strect surface is 
6.5 times the former value, while the mean 
horizontal illumination has increased 
cleven times. The amount of gas con- 


sumed per lux and per 100 square metres 
is about 1,000 cubice feet. Three years 
ago the ordinary direct-current are lamp 
with pure carbons was the most widely 
used. Illumination with more powerful 
and economical flame-are lamps with in- 
clined carbons had been adopted for sev- 
eral streets, but it had, however, to be 
proved whether this system was practi- 
cable over long periods. The removal of 
several incidental defects now allows the 
latter’ type of lamp to operate very well, 
and there is no doubt at the present time 
of its giving, with careful maintenance, 
an extremely good street illumination. The 
firm of Siemens, . however, has lately 
brought out the so-called “Alba” carbons, 
which contain a thick core in a thin cov- 
ering of carbon. The core is made of a 
material that gives out an intense white 
light, and these carbons can be burned in 
the vertical position. The are lamps 
needed for “Alba” carbons differ only 
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PRESENT SITUATION OF THE ALUMINUM 
INDUSTRY. 


The Chemiker Zeitung declares that 
the present situation of the aluminum 
market is not at all satisfactory. The 
syndicate controlling this industry is said 
to be about to be dissolved, and if this 
should happen it would aggravate the 
condition still more. By maintaining a 
high price the syndicate in question has 
encouraged the establishment of a great 
number of aluminum factories, and conse- 
quently the supply of this metal is be- 
ginning to exceed the demand consider- 
ably. According to the journal men- 
tioned the cost of manufacturing 100 kilo- 
grammes of aluminum is at present 200 
francs. In 1907 the selling price varied 
Letween 560 and 625 francs per 100 kilo- 
grammes; in 1908 it fell to 175 to 180 
francs, that is, below cost price. In 1907 
the demand exceeded the supply on ac- 
count of the great requirements of the 


COMPARISON OF DIFFERENT METHODS OF STREET LIGHTING IN BERLIN, 


D | 
Z | Ei Sit? ZvY Horizontal 
se $: 2a n ER Illumination 
os 35 27 = 27 2 mare 
Type of Lamp.| £3 | Height {Distance Street 4S pee ee oe 7 | | 
#2 | of Sus- jApart of Width. 3, % e2 len Or oso e Sa eles eure 
$3 |pension. | Lamps. ER: Pig ‘Frgsl S&rBss f3 S255 SE 
7 Cidar Cit os . Cu. 
Gas Lighting— M. FUM. FEM. | FtsqM. SqFt LTES pe LTES- p, LTOS. py 
Inverted bigh-|j Meas.| 5.5 18 [40 132 38.6 121, 732 7.8322400 MH JR 11.419 0.68 17318 17 P 
press. lamps..]| į Meas.| 5.5 18 i42 139 28.3 9i) 6u 6,420.2,400 8i 400 14 2 0.77 18.0, 99 11.9 53 
Upturned ord. | ) | | 
pres. lamps...| Calc. | 3.5 11.528 92.528.3 94; 400 4.20 250 8.75) 62.5 2239 1.416 1110.54 
Upturned nigh-|s Meas.| 5.7 12.842 139 21 70, 441 4.718 1.20048 2972 9552 1R 52|IR908 8 
pres. lamps...| ¢ Meas.| 5.7 18.842 139 W.5 68; 431 4,611 240084 457 19.548 1.7 11.7; 41 (2.0 20.5 
Inverted ord. i | 
pres. lamps...]| Meas.| 4.5 14.8128 92.5 17 56; 238 2,546 456 16 (192 6.7 35 1.2; 5.5 58 (0.6 07 
Elec. PERU RS : l 
Arc lamps witb | Watt hrs |Watt hrs. Watt hrs. 
ord. carbons..| Meas.:10 33 9 R 73! 660 ie 825 125 18.4 68 11126; 4.3 
Flame lamp ( Meas.10 33 30 98 22 73! 660 7.062 R25, 125 69 82° 31.266 4.7 
with “Alba” |- Cale. | 5.5 18 |40 132 36.6 121) 7332 7.832} B25 112 4.9 2.1132 32.0 66 
carbons....... (Cale. | 7 2 40 132 38.6 N 7.832, B25 112 A2 2.7 71529 24.6 
Flame lampsiin-| j Cale. | 7 23 140 132 %6 121) 732 7.832 R25 112 5d (7121.52 5 40 
clined carbons).| { Meas..18 59 45 M8 jo... ess 3.640 38.48) 4,400 190 6.5 [18g #2 [i-s 8 


slightly from those in which ordinary 
carbons are used. With the ordinary arc 
the maximum light is obtained from the 
highly glowing carbon points, while in the 
new flame-arc lamp the arc itself is prac- 
tically exclusively the illuminating part, 
and is of a much greater length than when 
ordinary carbons are used. On account 
of the large carbon diameter, flame-arc 
lamps fitted with “Alba” carbons have the 
same burning life as can be obtained with 
the ordinary arc lamp. The distribution 
of light obtained from the new “Alba” 
lamp is the same as with the ordinary are 
Jamp, and a more even illumination can 
be obtained with a smaller height of sus- 
pension than with the flame-arc lamp with 
inclined carbons. A favorable output is 
obtained with the new carbons, not only 
with large currents, but even with currents 
as low as ten or six amperes.—Abstracted 


from the Electrician (London), Janu- 


ary l. 


automobile industry and heavy purchases 
of iron and steel foundries. Since then 
the orders of the automobile industry have 
fallen off and the steel works can now use 
a cheaper product of the electric furnace, 
ferro-silicium, which can replace alumi- 
num with advantage. While the consump- 
tion has thus decreased the production 
has considerably increased on account of 
the establishment of new factories and 
on account of the fact that several patents 
have become public property. In 1906 
the total production was 11,500 tons, 
of which 4,500 tons were manufactured 
in the United States and 3,000 tons 
in France. The present factories, on 
the other hand, are capable of an out- 
put of 37,000 tons. It is interesting to 
note that the selling price of alumi- 
num per kilogramme has fallen from 
1,250 francs in 1855 to 4.05 to five francs 
in 1907.—Translated and abstracted from 
L’Electricitn (Paris), December 26, 1908. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Steel Clamp Angle Box-Connectors f o1the teeth and a third for the under side 


Cable or Conduit. 
The accompanying illustrations show 
the new clamp angle box-connectors man- 
ufactured by the Sprague Electric Com- 


STEEL CLAMP ANGLE BOX-CONNECTORS 
` FOR CABLE OR CONDUIT. 


pany, New York city. These connectors 
are made of stamped steel, are thor- 
oughly galvanized, and are designed to be 
securely clamped to the armor by means 
of a single screw. Thus an effective 
ground is secured for the steel armor. 

The connectors make it possible to lead 
the armored conductor or conduit into a 
box at an angle of forty-five degrecs or 
ninety degrees, without straining either 
the armor or conductors. 
ede 
Electrically Driven Bevel-Gear Cutters. 

The use of cut instead of cast gears has 
grown enormously within the last few 
years because of the demand for high- 
power gearings which shall run with a 
minimum of wear and noise. Correspond- 
ingly the machines which cut the gears 
have in this time been developed greatly 
to supply the heavy demand. 

The illustration shows a compact and 
efficient machine, provided with an indi- 
vidual electric motor, for planing bevel 
gears of any angle, eight or more to one, 
and any size up to twenty-four inches in 
pitch diameter. This cutter is known as 
ihe twenty-four-inch automatic bevel-gear 
planer, and is manufactured by the Glea- 
son Company, of Rochester, N. Y. 

The machine will plane bevel gear 
teeth to cone lines. The curve tooth of 
the formers is produced by a machine 
which generates the curve. The resulting 
formers are absolutely correct, as the ma- 
chines have been designed and built espe- 
cially for this work. Three formers are 
necessary for cutting a gear; one for 
roughing, a second for the upper side of 


of the teeth. These formers are in a re- 
volving holder, so that they are brought 
into position successively without removal 
of one to give place to the next. 

The gear to be cut is mounted on a 
horizontal spindle and adjusted by mov- 
ing the head along the frame until the 
apex of the gear coincides with the centre 
of the machine. The arm on which the 
tool-holder travels is rotated around the 
centre of the machine in a horizontal 
plane. Besides this horizontal movement 
of the arm it is hinged at the centre of 
the machine so as to give a vertical move- 


nected through a system of gearing to 
the planer, and, as shown in the illustra- 
tion, is mounted on a base bolted to the 
standard base of the gear cutter. This 
provides a compact unit which is inde 
pendent of all belts and shafts, so that it 
may be located at any point in the shop. 

These gear planers are seldom worked 
continuously from morning to night, for 
in common with machine tools in general, 
their work is of a more or less intermit- 
tent character, with periods where the 
driving motor either runs light or may ke 
shut down entirely. Motor drive effects 
a material saving in power because the 


GLEASON AUTOMATIC BEVEL-GEAR PLANER WITH MOTOR DRIVE. 


ment as it is fed over the former. Thus 
the tool travels always at the correct angle 
of the gear, from the top of the tooth 
to the root, and the tooth therefore has 
the perfect reducing cut, the small end 
being in proportion to the large end. 
The gear planer is driven by a standard 
constant-speed, shunt-wound Westing- 
house five-and-one-half horsepower, en- 
closed type “S”? motor, running at 1,135 
revolutions per minute. This size of 
motor provides ample power to cut the 
largest size of gears for which the ma- 
chine is designed. The motor is con- 


machine takes power only in proportion 
to the work it turns out, and thereby T 
duces the cost of planing the gears to è 
minimum. 

The Gleason Company also manufat- 
tures other sizes of gear planers and eut: 
ters, ranging from a capacity of fifteen 
inches up to 180 inches as 4 maximum, 
the one illustrated being the second 1 
the series. On the smaller sizes 8 con 
stant-speed motor is used, but for the 
larger sizes an adjustable-speed mo i 
with a speed range of two to one js recom 
mended. 
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Prismatic Distributing Inner Globe for 
Flaming-Arc Lamp. 

The well-known open-V arrangement of 
the carbons in the ordinary flaming-are 
lamp, in which the highly luminous path 
of the electrical discharge is forcibly de- 
flected from the lower vortex of the in- 
clined electrodes, results in a downward 
distribution of the light, the maximum 
being obtained at an angle of about thirty 
degrees from the vertical. This down- 


NEW TYPE EXCELLO LAMP, SHOWING 
PRISMATIC INNER GLOBE. 


ward distribution is satisfactory for pro- 
ducing an intense illumination over a 
small area directly below the lamp, but is 
not so effective for general street lighting. 

In order to secure the desired horizontal 
distribution of the light the Excello Arc 
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DISTRIBUTION OF LIGHT FROM FLAMING- 
ARC LAMPS. 


Jamp Company has equipped its flaming- 
arc lamps with an inner globe of prismatic 
construction designed to refract the rays 
of light into a broader cone. The ac- 
companying illustration of the lamp shows 
the flaming arc enclosed in the prismatic 
inner globe. Of course the usual form 
of outer globe is used as on the ordinary 
lamp of the kind. 

For purposes of comparison of a lamp 
fitted with the inner refracting globe and 


one not so equipped a series of tests was 


carried out by the Electrical Testing Lab- 
oratories, New York city, for the Excello 
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company. A ten-ampere direct-current 
lamp, with a positive electrode ten milli- 
metres and a negative electrode nine milli- 
metres in diameter was used. Two globe 
equipments were supplied; the first con- 
sisted of an eleven-inch clear-glass globe 
with ventilating ash tray at the bottom; 
the second consisted of a clear-glass eleven- 
inch globe with ventilating ash trav at 
the bottom and one of the new inner 
globes approximately five - and-one-half 
inches in diameter and four-and-three- 
quarters inches deep, having a two-and- 
one-eighth-inch aperture at the bottom. 

The lamp was permitted to burn for 
about two hours before any tests were un- 
dertaken. It was operated upon one side 
of the three-wire system, the average line 
voltage being 118 volts. By means of an 
adjustable external resistance the current 
through the lamp was maintained at about 
9.5 amperes. The light distribution was 
determined by means of the Matthews arc- 
lamp photometer having mirrors located 
at fifteen-degree intervals. The vertical 
plane throughout which the distribution 
was investigated is one located approxi- 
mately at forty-five degrees to the vertical 
plane of the arc stream. In the photo- 
metric measurements a Bunsen photometer 
with Leeson disc was employed, and an 
incandescent electric lamp was used as the 
standard of candlepower. At each point 
at least 100 individual settings were made. 
The results shown below are average values 
obtained from a series of such settings: 

DISTRIBUTION OF LIGHT. 
Flaming Are 
with Clear Prismatic Flaming 


Inner and Clear Are with Clear 
Gliss Outer Globes, Glass Outer Globe. 


Angle in Apparent T Apparent 
Vertical. Candlepower. Candlepower. 
Plane. Max. Avg. Min. Max. Avy. Min. 
TOD sa rcawik e ei ink pon 66 64 no 
TIM peresis 153 144 129 109 QS 89 
TSS: auner aei 169 161 152 148 140 130 
120 ees ene 155 147 126 206 177 150 
105 cekcsse bk 263 200 175 29N 268 237 
90 horiz... 548 440 300 732 63S 528 
JIS ageda, 320 2,735 2,140 1.665 1.505 1,400 
OO esr it 4.870 3.970 3.240 2.8590 2,585 2.435 
EEE 1.656 1,404 1,136 3.140 3.005 2640 
BOS syd etre 1384 L212 1,028 3.745 3.460 2.490 
15. Sach eae O64 RAL 735 3,515 3,240 2,900 
Oai rernert 943 836 4S 250 248 210 
SUMMARY OF TEST RESULTS. 
AMperes 2... 2. cece reer eee eters 9.9 9.5 
Volts, Hne .. 0. ccc eee eee eens 118 118 
Volts, terminal ........-++ eee DT 58 
Volts. arC ao Meee sa et eee 48 49 
Wala eede ee EN Ea S 1,115 1:12? 
Watts, terminal ......-.--0+-6 539 BAL | 
Watts, AFC... . cc cece eee ete ene dad r 5 
Mean spherical cp.....---.+-+° 1,135 1,122 
Mean lower hemispherical cp..2,120 p 2255 
Watts per m. s. cp. at termw'l.. 0.475 0.441 
Watts per m. 8. cp. at arc.... 0.400 0.371 
Watts per m. 1. h. 8. cp. at f ; 
terminal ....... ce eee eee 0.254 0.241 
0.214 0.204 


Watts per m. l. h. s. cp. at arc. 


The results of light distribution, as 
shown in the table, are presented diagram- 
matically in the curve of light distribu- 
tion, reproduced herewith. This shows 
graphically the difference in the distribu- 
tion of the light from the lamp fitted with 
a prismatic inner globe as compared with 
the same lamp not thus equipped. 
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“Wireduct,” a Non-Metall c Flexible 
Conduit. 

“Wireduct,” the new non-metallic flexi- 
ble conduit manufactured by the American 
Conduit Manufacturing Company, Pitts- 
burg, Pa., is distinctly different from 
other forms of flexible conduit. The in- 
ner tube of this conduit cannot be pulled 
out and it will not collapse under any cir- 
cumstance, the manufacturer declares. 


SECTION OF “WIREDUCT” FLEXIBLE CON- 
DUIT. 


Extreme torsion and severe abuse have no 
effect upon the tube. The bond between 
the middle tube and the fibre centre of 
the conduit makes the two literally one 
piece. This feature is quite new and 
the fibre, above mentioned, comprising 
the body of wireduct, is a special com- 
pound possessing great elasticity and ten- 
sile strength. At the same time it is of 
such a character as to blend readily with 
the other elements of the tube. 

The tube is encased in an envelope of 
material which resembles the skin of the 
alligator in toughness and pliability and 
which will not deteriorate but is designed 
to retain its toughness and pliability. 

— 0 Oo 


The Schneider ‘ Firefly” Flasher at the 
Electrical Show. 

One of the most pleasing effects at the 
Chicago Electrical Show which has re- 
ceived the admiration of all visitors to 
the Coliseum during the last week is the 
simulation of a star-lit skv studded with 
twinkling points of light, an illusion 
which is carried out with the use of dark 
bunting and over 1,000 delicately tinted 
two-candlepower lamps. The effect of 
twinkling has been secured by interposing 
in the individual lamp circuits “firefly” 
flashing sockets, the product of C. O. 
Schneider & Company, 103 State Street, 
Chicago. The flasher principle is entirely 
contained in the receptacle which carries 
the lamp. 

Mr. Schneider was granted United 
States patent No. 908,679 on January 5, 
1909, protecting the basic principle of 
thermostatic flashers. The application 
for this patent was filed August 13, 1904, 
and in the meantime as many as five other 
applicants have appeared, at the Patent 
Office, seeking, to \protect the same idea. 
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Exhibit of Electric Trucks at the New 
York Automobile Show. 

An interesting section of the electric 

automobile exhibition at the Madison 

Square Garden Automobile Show in New 
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exhibited the company also makes a five- 
ton truck. 

The General Vehicle Company has a 
modern factory at Long Island City and is 
building a large proportion of the electric 


EXHIBIT OF THE GENERAL VEHICLE COMPANY AT THE AUTOMOBILE SHOW, MADI- 


SON SQUARE GARDEN, NEW YORK CITY, JANUARY 16-23. 


York city, January 16-23, was that of the 
General Vehicle Company of New York. 


This company is the successor to the Ve- 


hicle Equipment Company, a pioneer in 
the commercial automobile field and the 
builder of a large percentage of electric 
power vehicles now in commercial service. 
Its exhibition space in the basement was 
filled with five of the seven sizes manufac- 
tured by the company, the smallest being 
a light electric delivery runabout with 
closed body having a capacity of 350 
pounds load, a speed of fourteen miles 
per hour and a mileage of fifty miles 
travel on one charge of the battery. Stand- 
ard models of electric delivery wagons of 
1,000 and 2,000 pounds capacity were 
shown complete and ready for work. These 
have a radius of action of forty miles on 
one charge and a speed of ten to eleven 
miles per hour. A heavy trucking wagon 
of three-and-one-half tons capacity with 
stake body was also shown. This model 
has a mileage of thirty-five miles and a 
speed of seven miles per hour. A repre- 
sentative chassis of two tons capacity was 
shown which illustrated the general de- 
sign of all models of the power-plant con- 
struction, the two-ton size having a radius 
of forty miles travel at eight-and-one-half 
miles per hour. In addition to the models 


trucks and delivery wagons used in New 
York city. Its power vehicles are also 
in use in a majority of the large cities of 
the United States. 


or 

Electric Laundry Machine and General 
Utility Motor. 

The use of the electric motor in the 

household is rapidly extending. Its great 

labor-saving qualities are being more and 
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use in driving sewing machines. A field 
of probably still greater usefulness has 
been opened by its adaptation for reduc. 
ing to a minimum the drudgery of law- 
dry work. One of the accompanying illus- 
trations shows that the family washing 
may be done automatically with comfort 
while attending to other household duties. 

In this picture of a Thor electric washer 
and wringer the motor operates a very 
simple and effective washing machine, giv- 
ing the perforated wooden cylinder which 
contains the clothes several rotations in 
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THOR ELECTRICALLY DRIVEN WASHER 
| AND WRINGER. 
one direction and then several in the re 
verse direction. The cylinder turns on its 
horizontal axis in a galvanized iron tub 
fitting its lower half and containing boil- 
ing suds. After the clothes are washed 
and simultaneously boiled, they are passed 
through the wringer at the top of the 
machine, which has three reversible rolls 
readily run by the same motor. 
For regular family use a machine hav- 


THOR ELECTRICALLY-DRIVEN WASHER AND MANGLE. 


more appreciated by the busy housewife, 
as they were long ago appreciated by the 
industrious husbandman. One of ‘the 
earliest and most useful applications of 
the motor to domestic ends has been its 


ing a revolving cylinder twenty inches 
long and of about the same diameter * 
used with a one-eighth-horsepower motor. 
For hotel use a_machine of double this 
capacity has a ¢ylinder twenty-three inches 
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in diameter and 25.75 inches in length; 
a one-sixth-horsepower motor suffices to 
operate it. Any kind of electric motor 
suitable for the circuit available is sup- 


plied. The motor is enclosed and mounted 
It is 


out cf the way below the machine. 
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in conjunction with a special lamp to 
concentrate the light. This window has 
on it a black arrow and line which is pro- 
jected on the scale. As seen in the illus- 
tration, the scale is thus brilliantly illumi- 
nated on both sides of the arrow, and 


APPLICATIONS OF THOR ELECTRICAL DRIVE TO WASHER, 
WRINGER, FREEZER, MEAT GRINDER AND CLEAN- 
ING AND SHARPENING WHEELS. 


connected to the cylinder through an 
automatic reverse gear which automatic- 
ally operates the cylinder in alternate di- 
rections a definite number of turns. It 
is said that the cost of current to operate 
the machine for a family washing is but 
two to four cents. 

Besides its use for the washer and 
wringer the motor is serviceable for gen- 
eral household purposes. A universal 
joint that can be attached to the hub of 
the flywheel on the washer enables the 
motor to operate any standard ice-cream 
freezer, meat grinder, mangle, buffing 
wheel, polisher, etc. The two other pic- 
tures herewith illustrate some of these 
miscellaneous applications. These ma- 
chines are made by the Hurley Machine 
Company, 153-159 South Jefferson Street, 
Chicago. 


ede 

A New Lamp and Scale for Galva- 

nometers. 

A lamp and scale having several new 
features has been recently placed on the 
market and is now being extensively used. 
On account of its special construction it 
may be used equally well in a perfectly 
lighted room, or with no light but that 
contained in the instrument itself. This 
feature makes it especially desirable for 
use in wire factories and laboratories 
illuminated by. daylight. 

When used in daylight a straight fila- 
ment lamp and narrow slot projector are 
used, which throws a brilliant white line 
on the scale. If used in a place too dark 
to read the scale without artificial illumi- 
nation, a window of ground glass is intro- 
duced into the hood in place of the slot 


the figures may be easily read, although 
the room is otherwise in perfect darkness. 
Every instrument is equipped with both 
outfits, which are easily interchangeable. 

Another feature of this instrument is 
the construction of the reading device. 
In place of the ground glass scale usually 
employed, which makes at best a dull 
image, one of fine white cardboard on a 
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read as easily as if he were in front. The 
instrument is made by the Leeds and 
Northrup Company, of Philadelphia, Pa. 
ede 

A New Pipe-Joint Cement. 

Red and white lead and the ordinary 
pipe-joint cements on the market are sold 
1eady mixed with either water or oil, and 
as a result the customer in buying these 
cements pays a high price per pound for 
the water or oil as well as for the cement 


proper. 

To obviate this injustice the H. W. 
Johns-Manville Company of New York 
has recently placed on the market what 


VIEW OF GALVANOMETER SCALE, 


is known as H-O pipe-joint cement. This 
cement ts put up in powder form and can 
he kept in stock indefinitely, as it does not 
dry out or deteriorate. In using it the 
cement is mixed with either water or lin- 
seed oil, making it ready for use. 

The chemical properties of H-O cement 
are such that it expands after the joint 
is made up, thereby making a perfectly 


A NEW LAMP AND SCALE FOR GALVANOMETERS. 


mahogany back is substituted. The light 
falling on this makes a sharply defined 
image which the observer, standing be- 
hind the instrument, reads by means of 
a long adjustable mirror. With this 


scale the observer may stand to one side 


of the instrument and still be able to 


tight joint. It does not harden as does 
red or white lead and the joint made 
with it can be easily broken at any time 


without danger of breaking the fittings, 


The manufacturers assert that one 
pound of H-O cement mixed with water 
is equal to four pounds of the ordinary 
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ready-mixed cements, thus proving the 
economy of using this form. H-O cement 
has the additional advantage that it is not 
poisonous like lead cements and does not 
taint water. 


ede 

Resources of Mysore State, India. 

In a recent consular report Consul-Gen- 
eral William H. Michael, of Calcutta, 
quotes from a recent address of the Dewan 
of Mysore State, India, to the representa- 
live assembly. Among other things, Mr. 
Michael says: 

“The Cauvery power scheme, installed 
primarily to supply electric power to the 
Kolar gold fields, which also supplies 
lighting power to Bangalore, has proved 
# most useful and profitable investment. 
The net revenue from this source during 
the year was $500,853, which was a big 
return on the capital outlay. The gold 
mines have been equipped with up-to-date 
machinery, made possible by the electric 
energy supplied by the Cauvery. plant, 
vielded, during 1907-8, $8,225,540, com- 
pared with $10,344,850 the previous year. 
The cause of this decrease is not satisfac- 
torily explained, although assurance is 
given that the decrease in no sense is to 
be taken as indicating the exhaustion of 
the mines. 

“The net earnings of the railway lines 
owned by the state amounted to $379,000, 
an increase of 4.71 per cent over those of 
the previous vear. There are several tram 
and railway schemes under consideration, 
which, when carried out, will give the 
state good railway facilities for agricul- 
ture, manufactures, mineral, and passen- 
ger traffic. 

“The government is taking great in- 
terest in the new Institute of Science 
founded by the late Mr. Tata, a merchant 
prince of Bombay. The government of 
Mysore appropriated $166,666 to aid in 
the construction of buildings for the in- 
stitute, and has pledged itself to make an 
annual appropriation of $16,665 for its 
maintenance. The state expects to derive 
special benefit from the institute in the 
way of trained scientists and engineers for 
service in Mysore. 

“The Institute of Science sent to the 
United States last year Prof. Norman 
Rudolph, who visited the leading univer- 
sities and scientific institutions for the 
purpose of availing himself of the latest 
and best ideas, particularly in relation to 
laboratory work and apparatus. Ie has 
returned full of enthusiasm over what he 
learned, and the new institution will have 
no small amount of equipment designed 
and manufactured in the United States.” 


A Quick Restoration of Telephone 
Service. 

In the issue of December 19 the Frank- 
lin (Pa.) Evening News gave unstinted 
praise to the Western Electric Company 
for the quick work it performed in in- 
stalling a new switchboard in the Frank- 
lin exchange. 

Early on the morning of November 17 
the building in which the old exchange 
was located was totally destroyed by fire. 
When the local telephone officials saw 
that its old quarters were doomed an or- 
der was telegraphed to the Pittsburg 
house of the Western Electric Company 
io furnish the means by which the de- 
stroyed service could again be put in oper- 
ation. 

On the morning of November 19, two 
days after the order was sent, emergency 
boards, which Western Electric houses 
always have on hand, were received at 
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NEW SWITCHBOARD AT FRANKLIN, PA. 


Franklin from Pittsburg. Meanwhile, 
when the Pittsburg house received the 
Franklin order, hurried specifications 
were sent to the manufacturing plant of 
the company at Hawthorne, Ill. To 
quote the News: 


“With speed characteristic of the man- 
ner in which they do things at that plant, 
wn express car of material was ready for 
(delivery here by midnight of the day on 
which the emergency boards were received 
from Pittsburg. 

“The rapidity with which the experts 
in the employ of the electrical company 
worked in the installing this material can 
be appreciated when it is known that on 
Sunday, November 29, twelve days after 
the fire, the installation of the new switch- 
hoard was completed and subscribers were 
being given a service, which, if anything, 
is superior to that given while the old 
switchboard was in operation.” 


A comparison is drawn by the News 
between the quick work performed on the 
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Franklin switchboard and the record re- 
cently made by the Western Electric Com- 
pany in furnishing the Central telephone 
exchange of Paris an operating switch- 
board in sixty days, while other electrical 
concerns throughout the world declared 
from four to six months would be re 
quired. 


ede 
Alloys for Electrical Uses. 


The British Thomson-Houston Com- 
pany, in an English patent specification, 
discloses the ecmposition of an alloy which 
has certain valuable properties adapting it 
to a wide range of uses. The invention 
is a communication from the General 
Electric Company, of Schenectady, N. Y. 
The alloy consists of sixty-two parts by 
weight of nickel, twenty of iron, thirteen 
of chromium and five of manganese. In 
the bottom of a clay-lined graphite cruci- 
ble is placed an oxide to serve as a de- 
carbonizer. The oxide is hemo- 
tite (Fe:O:). Nickel is then 
charged into the crucible with a 
small quantity of silica and cryo- 
lite flux. When the nickel is 
melted the heat is increased to 
promote a reaction between the 
oxide and the carbon. When 
the metal “quiets down,” the car- 
hon being climinated, the iron is 
added, and after this is melted 
the chromium is added. While 
the mixture is still molten the 
manganese is added. The miy- 
ture is then quickly poured be 
fore the manganese attacks the 
clay lining. The alloy is stated 
to be refractory to an extraordinary de- 
gree, says the London Times Engineer- 
ing Supplement. It resists the action of 
moisture and does not easily oxidize, even 
when subjected to a prolonged red heat in 
air. It has a high electrical resistance, 
adapting it for electrical heating and rhe- 
ostat work. It is acid-proof, being insol- 
uble in concentrated mineral acids. 
edo 


Master Mechanics’ and Car Builders’ 
Conventions. 

The conventions of the American Rail- 
way Master Mechanics’ Association and 
the Master Car Builders’ Association will 
be held in June at Atlantic City, N. J. 
The convention hall and exhibition spaces 
will be located on Young’s Million Dollar 
Pier. 

Arrangements are now being made to 
bring before the meetings a number of 
strong and timely~papers. 
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Current Electrical News 


CONTINENTAL EUROPE. 


(Special Correspondence.) 


Paris, JANUARY 9.—An automatic telephone system is to be 
used for the first time in France, in the city of Lyons. The 
present outfit is a small one, and has been installed in the ex- 
change in order to make a trial of the system, preparatory to 
adopting it on a larger scale should it prove to be satisfactory 
here, M. Simyan, the Postal Secretary, accompanied by the chief 
engineer of the Paris telephone department, and other officials, 
lately made a visit to Lyons to inaugurate the new service, The 
present apparatus has a capacity of 200 subscribers. 

Among the new companies which have been formed on the 
Continent there may be mentioned the Spanish General Electric 
Company, organized to represent the English company of the 
same name. The headquarters of the new firm are located at 
Madrid. A newly formed Paris company is.the firm of Eug. 
Belliol et Cie. It will undertake the manufacture and sale of 
clectrical apparatus. The Société Electrique de la RBarousse is 
another new company. Its headquarters are located at Toulouse. 
The Phebus Boiler Company has been organized in the north of 
France, at Cateau. Among changes in existing companies, I 
note that the Bergmann Company, which is now operating a large 
factory for manufacturing electrical apparatus in France, has in- 
creased its capital to $500,000. The Mors Electric Company is 
an offshoot of the well-known automobile firm of the same name, 
which is one of the largest in Paris. The electric company has 
lately increased its capital to $80,000. This factory is engaged 
in the manufacture of small apparatus, including wireless-teleg- 
raphy outfits on the Nachefort system. The Meximeinx Electric 
Company has changed its title to that of the Lyons Hydroelectric 
Company, and intends to operate a number of turbine plants in 
the eastern part of France. 

Some time ago it was decided to adopt electric traction upon 
a portion of the Austrian state railroads, the work to be com- 
menced on a number of certain short sections of the line in order 
to secure data for carrying out the electrification on a larger 
scale. The first of these sections extends from Trieste to Opcina, 
and current is to be supplied by a steam plant located in the 
city of Trieste. The same station is to furnish current for elec- 
tric cranes and other motor-driven machines in the port of 
Trieste. The second section is that between Attnang and 
Irdning. Among other Austrian enterprises I may mention the 
construction of the Zabrech electric road, for which the rights 
were recently granted. It is to be a standard-gauge line. In 
the Tyrol region, the Nonsberg electric line is now being built, 
a considerable part having already been finished. There remain, 
however, a number of bridges of long span to be constructed. 

Gas engines of the Korting suction type have been lately 
installed in a central station erected in the town of Godollo, 
Hungary. The engines and the rest of the outfit for this plant 
were furnished by the Ganz firm of Budapest. At present there 
are running two 150-horsepower gas engines, each of which is 
coupled to an alternator. The latter machines are of the three- 
phase type, and are designed to work at 3,100 volts. This power 
is used for the lighting supply of the town, being reduced to 
105 volts by transformers. 

An Italian manufacturing firm known as the Cotonifico 
Staurenghi has obtained the rights for a hydraulic plant, which 
will be located on the Evancon River. A 14-metre head of water 
Is to be secured at this point, and the turbine plant will use 
».000 horsepower. The current is to be used for industrial pur- 
poses. A. DE C. 


GREAT BRITAIN. 


(Special Correspondence.) 

Loxpox, JANUARY 8.—Trial trips are now being made over 
the section of the London, Brighton & South Coast Railway in 
London, which hag been converted from steam to the single-phase 
Bystem of electric traction. At present the only instance of sin. 
gle-phase traction in this country is that of the Midland Railway 
Company’s system in the north of England, but it is expected 
that the line in London will be opened to the public in about 
three months. This section of line has a route mileage of about 
nine miles, which is equivalent to about twenty-three miles of 
single track. Among the many difficulties which have been en 
countered with low bridges, etc., in the erection of the overhead 
wires, has been the trouble with the roofs of the main terminal 
station at Victoria, to which the employes of the company must 
at all times have access. Consequently, in this station the con- 
ductors have been placed at a height of twenty-one feet, with 
the result that a special form of bow collector has had to be 
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designed to meet these special conditions. The overhead con- 
ductors are half-an-inch in diameter, and are supported at every 
few feet from stranded steel catenary cables. These latter are, 
in turn, supported from porcelain insulators which have been 
tested to ten times the working pressure. Owing to the varying 
character of the bridges and other structures encountered, sev- 
eral forms of overhead construction have been used. In some 
cases this takes the form of girder arches covering both tracks, 
and in others single-arm brackets have been employed. In order 
to comply with the requirements of the Board of Trade and 
Greenwich Observatory, a duplicate feeding system has been 
provided. All the cables are now laid and most of the switch- 
ing apparatus is in position. The overhead conductors are di- 
vided into sections at each station, where the various switching 
apparatus is placed in fireproof cabins. Power will be taken 
from the London Electric Supply Company, in whose power 
house at Deptford there have been erected four 2,000-kilowatt 
generating sets. 

Official information published regarding the working of the 
London County Council conduit tramway system during the 
heavy snowstorm last week has revealed the fact that the large 
quantity of salt which was used by the local authorities for the 
purpose of melting the snow, in part found its way into the 
tramway conduits and caused a good deal of trouble. This prob- 
ably accounted for the comparatively large number of fires which 
were reported by the daily papers as having taken place on 
the Council's cars during this period. But for this, the tramway 
service of the Council would have suffered less interruption than 
was the case with the various overhead systems throughout the 
country. 

The announcement is made that the new wireless-telegraph 
station erected by the Post Office authorities at Bolt Head, in 
Devonshire (and of which some particulars were given recently 
in this column), has made communication with the station at 
Scheveningen, in Holland, a distance of 375 miles, although the 
normal range of the apparatus at Bolt Head is only 250 miles. 

G. 


WESTERN CANADA. 


(Special Correspondence.) 


WINNIPEG, JANUARY 17.—The much-talked-of meeting between 
the Winnipeg City Council and officials of the Winnipeg Electric 
Company was held in Winnipeg on the evening of January 16 
and ended with the question no further along than it was a 
month ago. The purpose of the meeting was to receive an offer 
from the company for the disposal to the city of the electric 
street-railway system with its ninety miles of track, cars, equip- 
ment, etc., as well as the electric-light and power plant and gas 
plant, for all of which utilities the company holds a monopoly. 
D. D. Mann, vice-president, represented the company and in- 
formed the aldermen that while he was not in a position to 
speak without the consent of the directors, he was sure the 
company would not accept a price representing the valuation of 
the plant only, but would be willing to accept the figures of 
arbitrators or the value of the plant plus the value of the 
various franchises, an amount which, the company feels, is worth 
six per cent of the annual earnings. Taking the earnings of the 
company for the past year brings the price asked to over $19,000,- 
000, while the figures for 1907 give a valuation of $16,645,000. 
The City Council is unanimously of the opinion the price is too 
high and unless the company makes another offer the deal will 
fall through and the city will immediately proceed with the con- 
struction of the power plant at Lac du Bonnet. At a meeting 
of the Power League, the day before the conference with D. D. 
Mann, a resolution was passed urging the city to sign at once 
the contracts for approximately $1,500,000 recently awarded, and 
call off all negotiations with the company. 

Sealed tenders will be received by J. H. Trusdale, city clerk 
Saskatoon, Sask., until February 3, efor the supply of 500 horse. 
power in boilers in two or three units. Plans and specifications 
may be obtained from E, L. White, electrical superintendent at 
Saskatoon. R. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


MICHIGAN CENTRAL TO ELECTRIFY DETROIT TERMI- 
NAL AND CONNECTING MAIN LINE—Plans have been decided 
involving electrification of all the terminals at Detroit, and of the 
main line as far west as Ypsilanti, thirty miles from Detroit. 
It is planned to abolish local trains and use large electric cars 
for local business, having the steam’trains stop only at the large 
cities. Electric power, will, be; generated by a (waterpower plant 
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to be built in the Huron River at Chelsea, Mich. The plans are 
said to contemplate the use of electric locomotives to draw trains 
from Ypsilanti into Detroit and through the tunnel now baing 
built under the Detroit River. 


DELAY IN SOUTHERN PACIFIC ELECTRIFICATION—As- 
sistant General Manager Scott, of the Southern Pacific Railroad 
Company, who has charge of the conversion to electric power of 
the company’s steam roads in Berkeley, Oakland and Alameda, 
announces that it will probably be two years before the system 
in Berkeley will be electrified and ready for operation. The 
Alameda system will be ready by the end of the present 
year, A. 


POWER TRANSMISSION LINES IN NORTHERN CALI- 
FORNIA—The Siskiyou Electric Light and Power Company will 
extend its line from Montague to Dunsmuir, and install another 
1,500-horsepower generator at Fall Creek. The equipment has 
already been ordered for the installation. The company ex- 
pects to have the extension completed by June 1. Seven miles 
of the new power line is being installed along the Klamath 
River for the mines of that section. The company is now sup- 
plying power for light to Ashland, Ore., and to Yreka, Montague, 
“etna, Fort Jones, Klamathon, Lairds, Greenview and Dunsmuir, 
in northern California. The new extension will serve Gazelle, 
Edgewood, Weed, Sisson and Shasta Springs. The Siskiyou 
Electric Light and Power Company was recently reincorporated 
for $1,000,000. Alex. J. Rosborough, of Oakland, is secretary. A. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 

DONIPHAN, MO.—The Farmers’ Mutual Telephone Company 
will establish an exchange at Doniphan, 

HURON, S. D.—F. H. Kent and others have been granted a 
franchise for a local telephone exchange at Huron. C. 

PAWNEE, OKLA.—The Coal Creek Telephone Company has 
been incorporated by John Wolfe and others of Pawnee. 

KEOKUK, IOWA—The Mississippi Valley Telephone Com- 
pany, of Iowa, has increased its capital stock to $300,000. C. 

AMITY, ARK.—The Cedar Point & Amity Telephone Com- 
pany is being organized by local business men of Amity. 

OROVILLE, CAL.—A franchise has been granted to J. H. 
Richardson for a telephone line from Richardson Springs to 
Chico. A. 

CHILLICOTHE, MO.—The People’s Telephone Company will 
rebuild its exchange and make other improvements to cost 
$40,000. 


TULARE, CAL.—The .Pacific Telegraph and Telephone Com- 
pany has taken over the system of the Home Telephone Company 
in Tulare. A. 


BROWERVILLE, MINN.—The Ward and Moran Telephone 
Company has been organized to build a rural line. Frank Haverik 
is secretary. P, 


WAUPACA, WIS.—The Rural Telephone Company of Wau- 
' paca has been granted an amendment increasing its capital from 
$1,000 to $3,000. 


HAYTI, S. D—The Hamlin County Farmers’ Telephone Com- 
pany has been incorporated by Warren Green and others, with a 
capital of $25,000. P. 


PIERRE, S. D.—A bill has been introduced in the Legis- 
lature to make the: maximum rate for ten words by telegraph 
anywhere in the state at twenty cents. C. 


ST. JOSEPH, WIS.—The Moulton Rural Telephone Company 
has been formed in St. Croix County, with a capital of $3,000, 
by C. M. Steindorf, J. E. Frawley and E. B. Nehder. 


ST. PAUL, MINN.—The Northwestern Telephone Exchange 
Company has sent a check to the state treasury for over $50,000, 
being the three-per-cent gross earnings tax for the last year. C. 


WELLINGTON, KAN.—The Missouri & Kansas Telephone 
Company has just completed a new and up-to-date telephone sys- 
tem for Wellington, at a cost of about $65,000. The switchboard, 
- which is of the latest pattern, cost $15,000. 


ST. PAUL, MINN.—Governor John A. Johnson, of Minnesota, 
recommends, in his message to the Legislature, a public utilities 
commission to supervise the affairs of the telephone and tele- 
graph companies, and street and interurban railways. C. 


HELENA, MONT.—The Montana Independent Telephone 
Company is installing automatic service and erecting a modern 
fireproof exchange building at Helena, and will have a new ex- 
change in operation within sixty days at Deer Lodge. C. 


RILEY, IND.—The Farmers’ Independent Telephone Com- 
pany, of Riley, has been incorporated with a capital stock of 
$1,000 to operate a telephone system in Vigo and Clay Counties; 
incorporators, Hartley Brill, Wiliam Clingman, Everett Fox, 
Henry Haas, W. J. Woodruff, Hale C. Jeffers and Charles Z. 


Adkins. 
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GRACEVILLE, MINN.—An independent company will be 
formed to install a telephone exchange at Graceville, following 
an attempt on the part of the present company to raise its 
rates, l C 


DEVILS LAKE, N. D.—The Great Northern Railway is in- 
stalling a telephone system for dispatching trains on the Minot 
division, from Devils Lake to Williston, a distance of 239 
miles. C 


THIEF RIVER FALLS, MINN.—There is an agitation for 
municipal ownership of the local telephone exchange, complaint 
being made that the present company cannot give unlimited toll 
connections. | C 


ST. PAUL, MINN.—According to Judge Hallam, of the 
District Court, house movers must guarantee telephone and tele 
graph companies adequate recompense before they cut or remove 
overhead wires. 


ETNA MILLS, VA.—The King William Telephone and Tele- 
graph Company, at a special meeting held in the office of Dr. 
J. A. Wright, has determined to extend its line to Richmond 
from Hanover Courthouse. 


DORCHESTER, ILL.—The Dorchester Telephone Company 
has been incorporated with a capital of $1,875, to do a general 
telephone business. The incorporators are E. H. Taylor, Thomas 
Cody, Jr., and Charles R. Taylor. V. 


WINDHAM, VT.—The Globe Mountain Telephone Company 
of West Townshend has been formed to build a farmers’ line 
between West Townshend and Windham, by G. T. Gale, L F. 
Jenson and twenty-two other subscribers. 


SYDNEY, AUSTRALIA—A telephone switchboard is to be 
bought for the William Street Central in Sydney, New South 
Wales. The contract will be granted April 28, 1909, at the office 
of the Deputy Postmaster General, Sydney. 


GOSHEN, IND.—The Flint Walling Company, of Kendallville, 
has secured the contract to construct the towers for the wireless 
telegraph system to be established between ports on Lake Michi- 
gan by the Great Lakes Radio-Telegraph Company. S. 


COLUSA, CAL.—The entire business and equipment of the 
Pacific Telephone and Telegraph Company in Colusa County has 
been purchased by the Colusa County Telephone Company, the 
purchase price being in the neighborhood of $15,000. The new 
concern plans to rearrange the system. A. 


MILWAUKEE, WIS.—The Wisconsin Telephone Company 
has completed the purchase of the telephone systems in Douglas, 
Burnett, Polk, St. Croix and Pierce counties from the former 
owner, the Northwestern Telephone Company of Minnesota. A 
sale of the properties was made necessary by the public utilities 
law, which provides that all companies operating a public utility 
in this state shall have their general offices within the state 
lines. The price paid is said to have been about $200,000. It is 
planned to rebuild completely the exchanges at Appleton and 
Janesville in the spring at a cost of about $150,000. New build- 
ings will be put up and the central energy system installed. 
The improvements are expected to aggregate $1,000,000. 


INDIANAPOLIS, IND.—Judge Parr of the Lebanon Circuit 
Court has made a ruling sustaining the demurrer of the Indianap- 
olis Telephone Company to a complaint filed by the public 
prosecutor in the name of the state to enjoin the company from 
accepting the benefits of an amended franchise granted by the 
Board of Public Works. It was contended that the company was 
operating under a lease of the plant of the New Telephone Com: 
pany, this lease being illegal and void under the statute. Judge 
Parr ruled that the statute confers on telephone companies in 
Indiana the power to become the lessors or lessees of telephone 
lines, exchanges, plants or systems of other companies. The rul 
ing is one of importance to the Independent telephone BRIEM in 


Indiana. 
NEW PUBLICATIONS. 


“INDUSTRIAL PROGRESS,” a new monthly magazine de- 
voted to the achievements of modern machinery, has made its 
initial appearance with a handsome January number of sixty-four 
pages. It is excellently illustrated with nearly fifty half-tone 
pictures and line drawings, chiefly the former. Among the lead- 
ing articles are: “The Hydroelectric Development of the Great 
Northern Power Company, Duluth, Minn.,” by Claude Aikens,; 
“Electric Drive in Cement Mills,” by R. B. Williamson; “Increased 
Economy in the Production of Steel,” by C. A. Tupper, who de- 
scribes in considerable detail the new immense plant of the 
Indiana Steel Company at Gary, Ind.; “Compound Corliss En- 
gines,” by S. Rice; “Machinery Used in Coal and Coke Oper 
tions;” a description of the York Run power plant of the H. ©. 
Frick Coke Company, by W. R. Spillmire; and many other articles 
descriptive of electrical machinery, blowing engines, ore an 
rock crushers, cement-making machinery, flour-mill machines, 
gas and steam engines, hydraulic and steam turbines, pumping, 
mining and saw-mill machinery, etc., and typical installations 
where these various classes of machines are installed. The aad 
zine is published by Industrial Progress, 330 Clinton Street 
Milwaukee, Wis. 
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January 23, 1909 
ELECTRIC LIGHTING. 


(Special Correspondence.) 

SARASOTA, FLA.—H. P. Porter will construct an electric- 
lighting system at Sarasota. 

NEW RICHLAND, MINN.—Lea & Borge have sold their elec- 
tric-light plant to Peter Breilein. ©: 

PARK RAPIDS, MINN.—H. L. Rice has been granted a fran- 
chise for an electric-lighting plant. P. 

DANVILLE, ARK.—The Danville Electric Company has been 
incorporated with a capital stock of $10,000. P, 

HUSUM, WASH.—N. A. Ingram is planning to install an 
electric-light plant at the new town of Lugon. P. 

EUFAULA, OKLA.—The Pioneer Electric Power Company 
has been incorporated with a capital of $9,500. 


FAIRFIELD, WASH.—An electric-light franchise has been 
granted to the Nixon-Kimmel Company, of Fairfield. A. 


FOWLER, KAN.—R. B. Flesch & Company have been granted 
a franchise for an electric-light, water and ice plant. 


EL DORADO, ARK.—The El Dorado Light and Water Com- 
pany has been incorporated with a capital stock of $50,000. 


BARTLESVILLE, OKLA.—The Bartlesville Electric Light 
Company contemplates the building of an addition to its plant. P. 


REDWOOD CITY, CAL.—Bids are being received for con- 
structing an extension of the municipal electric distributing 


system. A. 
STOCKTON, CAL.—Bids will be received February 8 for 

a franchise to furnish electric power and light to the city of 

Stockton, A. 


CENTER, TEX.—Felix Hubbard and S. T. Fleshman have 
purchased the business of the’ Center Electric Light and Power 
Company, P. 

VERNON, TEX.—The Vernon Electric Light and Power Com- 
pany has suffered a fire loss of $10,000. A new plant will be 
built at once, P. 


SUMMERVILLE, TEX.—The Summerville Electric Light and 
Manufacturing Company has been incorporated with a capital 
stock of $10,000. 


OAKLAND, NEB.—M. A. Drager, of Emerson, and R. H. 
Burton-Smith, of Sioux City, have submitted plans for remodeling 
the Oakland power plant. C. 


PLACERVILLE, CAL.—W. P. Hyatt has appropriated 2,000 
inches of water of the north fork of the Cosumnes River, to be 
used for power purposes, A 


BOCA, CAL—The Union Ice Company has built another 
electric-light plant at Boca to replace the old plant which was 
burned down a short time AZO. A. 


GREENSBORO, N. C.—The Randolph Power Company has 
been incorporated with $100,000 capital stock by W. C. Petty, 
H. C. Petty and M. W. Parrish. 


DICKINSON, N. D.—Hughes & Deiters contemplate enlarg- 
ing their electric-lighting plant. An eighty-foot addition will be 
erected and two new boilers installed. C. 


MODESTO, CAL.—The final ordinance perfecting the sale 
of a lighting franchise to the La Grange Light and Power Com- 
pany has been passed by the City Council. : A. 


7 PARAGOULD, ARK.—A franchise has been granted to the 
rystal Ice Company, of Paragould, to install an electric-light 
Plant for lighting the streets of the town. 


r IOWA CITY, IOWA—The City Council has authorized City 
erk Slater to advertise for bids for wiring the city hall for 
electric lighting, not to include the fixtures, 


7 ALLENTOWN, PA.—The Slatedale Electric Company has 
ry chartered with a capital of $10,000, by Wilson Rex, presi- 
ent, and H. W. Bloss, secretary and treasurer. 


ss KITTERY, ME.—The Automatic Electric Power Company, of 
ittery, has been incorporated to supply water, gas and elec- 
tricity. G. E. Burnham is president of the company. 


SULPHUR, OKLA.—The Sulphur Light Company has been 
neorporated with $36,000 capital stock, by C. L. Patterson, Man- 
gum; E. E. Preston, Oklahoma City, and J. F. McKeel, Ada. 


WASHINGTON, D. C.—Representative Jenkins of Wisconsin 
has introduced a bill providing for the federal ownership of the 
electric and gas-lighting plants in the District of Columbia. 


CHICAGO, ILL.—The Commonwealth Edison Company has 
acquired control of thirty acres adjoining former holdings on 
Center Street, for $191,500, as part of its plans for expansion. 


GALENA, ILL.—Fire broke out in the Galena electric-lighting 
plant and caused damages to the amount of a few hundred dol- 
lars. The dynamos were covered with tarpaulins to protect them 
from the water, and are believed to be not seriously damaged. 
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GRAND SALINE, TEX.—The Grand Saline Light and Power 
Company has been incorporated with a capital stock of ue 


000. oo 
MOORHEAD, MINN.—The light and water commission of 
Moorhead has decided to reduce the rate for electric lighting 
eleven per cent. The plant made a profit of $16,000 rae 
year, ; 
VERGENNES, VT.—A bill pending in the Vermont Legis- 
lature authorizes the construction of a municipal electric-light 
plant and permits the city to issue bonds to the amount of 


$15,000. 

SALEM, ORE.—The County Commissioners have granted the 
Portland Railway, Light and Power Company an electric-lighting 
and transmission franchise to the state school for the feeble- 


minded. 

LEWISTON, IDAHO—F. J. Englehorn and K. G. Osterhout, 
of Nez Perce, have been granted an electric-light and power 
franchise in the town of Orofino, the work to commence with- 
out delay. A. 

COQUILLE, ORE.—Seymour H. Bell has asked for an elec- 
tric-light and power franchise in Coquille. It is understood 
that Mr. Bell will also make application for a franchise at 
Myrtle Point. A. 

ELDORADO, ARK.—The Eldorado Light and Water Company 
has been incorporated with $50,000 capital stock. John Holmes is 
president; J. J. Hudson, vice-president, and S. R. Morgan, secre- 
tary-treasurer, 


ST. PAUL, IND.—The Town Council is preparing to ask 
for bids for wiring the town for an electric-lighting system. The 
plan is to secure current from the Indianapolis & Cincinnati Trac- 
tion Company. S. 

FARGO, N. D.—An order has been received to the effect 
that every train on the main and branch lines of the Northern 
Pacific Railway System will be equipped with a modern electric- 
lighting system. C. 

MAMMOTH SPRING, ARK.—The power plant of the Mam- 
moth Spring Electric Light Company was totally destroyed by 
fire January 11. The plant was partially insured and will be 
rebuilt at once, B. 

DANVILLE, ARK.—The Danville Electric Light Company has 
been incorporated with $100,000 capital stock. D. F. Montgomery 
is president; J. B. Grayton, vice-president; George Leming, secre- 
tary, and A. M. Falls, treasurer. 


HUDSON CITY, N. J.—Central Avenue, Jersey City Heights, 
is to be brilliantly lighted with arches of incandescent lights, 
from Booraem Avenue to North Street, according to the plans 
of the Merchants’ Co-operative Association. 


FRESNO, CAL.—Manager Wishon, of the Fresno Light and 
Power Company, declares that the company will in the near 
future develop its lighting system for the distribution of power 
to the towns of Clovis, Sanger and Lemoore. A. 


LA CROSSE, WIS.—The city has decided to spend $500 to 
bring an expert to La Crosse to decide upon the feasibility of 
operating a municipal light plant in connection with the water- 
works, It would cost $45,000 to install such a plant. 


ANN ARBOR, MICH.—The Edison Company has acquired all 
power and flowage rights on the Huron River. The company now 
has the power rights in Scio, Birkett and Dover, which gives it 
control of all the power in Washtenaw County. Eight dams will 
be erected between Ann Arbor and Base Lake. 


EL CENTRO, CAL.—Three carloads of materia] have been 
received for the construction of the Holton Power Company's 
new turbine at Holtville, and eight carloads of machinery for 
the dynamo and the electrical equipment are now on the road. 
Excavation for the new power house has begun. A. 


MARBLE FALLS, TEX.—The Granite Manufacturing Com- 
pany, Dallas, Tex., of which C. M. Alexander is president. will 
build a waterpower electric plant at Marble Falls. The dam is 
to be of steel and concrete, sixteen feet high and 1,300 feet long 
The present development will provide a forty-foot fall. l 


NEW YORK, N. Y.—In the report made b Chief P] Š 
John F. Rush to Building Superintendent Meg it Laie citis 
that under the electric-sign ordinance that went. into effect in 
May, 1907, permits for the erection of 1,340 signs were jssued in 
the year, making the total to date in Manhattan 2.572. 


LOS ANGELES, CAL.—The Edison Electric Company, it is 
said, is planning to tear down power house No. 1 in Mill Creek 
Canyon, the first in the world built to send power for long 
distance, the power being transmitted to Los Angeles. The old 
house will be replaced with a larger one, it is understood. 


BRIDGEPORT, W. VA.—The village of Bridgeport is now 
ready to receive bids for lighting the streets. The present con- 
tract will expire next November, and at the last Council meeting 
George Koehnline was appointed a committee of one to secure 
prices and bids. The town is now paying \$80) per light, and 
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the members of Council feel that they will be able to secure 
light at a lower rate. The matter of the town erecting its own 
lighting plant has apparently been dropped. 


ALBANY, N. Y.—The Second District Public Service Com- 
mission has granted the application of the Babylon Electric Light 
Company for permission to construct and operate in the village 
of Farmingdale, Nassau County, and on certain roads in the 
county. 


TACOMA, WASH.—At the recent election the voters decided 
in favor of the construction of a 20,000-horsepower hydroelectric 
plant and the issuance of bonds in the sum of $300,000 to pay 
the cost of preliminary engineering. The estimated cost of the 
plant is $2,000,000. A. 


INDIANAPOLIS, IND.—The Legislature, now in session, is 
contemplating the construction of an electric-light plant in con- 
nection with the State House. The State is now paying $10,000 
a year for electric lights for the Capitol] building and the Soldiers’ 
and Sailors’ Monument. S. 


ALLEGAIC, NICH.—Ensign Pickett, Edward O. Hanlon and 
a Mr. Clark have purchased the entire property of the Wayland 
Power and Light Company for $7,797.71, which was the amount 
of a trust mortgage and costs. The company supplies the village 
with light and power. 


CRIVITZ, WIS.—The Northern Hydroelectric Power Com- 
pany, of Green Bay, Wis., has let the contract for a dam and 
power plant across the Peshtigo River at High Falls, to the 
Bates-Rogers Construction Company, of Chicago. The entire cost 
will be nearly $1,000,000. 


CHATTANOOGA, TENN.—The Lighting Company of Chatta- 
nooga has been granted a charter by the State of Tennessee. 
The capital stock is $10,000, with Messrs, A. A. McGregor, C. A. 
Lane, J. A. McGregor, Wallace C. Batham, T. B. Murray and 
Leroy McGregor as incorporators. B. 


NEWCASTLE, IND.—The City Council is pleased with the 
municipal ownership of the electric light and water service, as 
shown by the report of an expert accountant. The report shows 
that the actual operating expenses of each of ninety-five street 
arc lights for the year was only $16.16, and even with improve- 
ments, both permanent and otherwise, the cost for each light was 
a little over $41. 


BIG RAPIDS, MICH.—The board of supervisors has received 
the report of Prosecuting Attorney Joseph Barton, which de- 
clares that the franchise granted to the Grand Rapids-Muskegon 
Power Company, to use the Rogers Dam waterpower, expires 
April 1. For the company to attempt to use the waterpower 
after this date will be held illegal and it is declared the people 
of Mecosta County may begin proceedings. 


MILWAUKEE, WIS.—William C. Quarles, attorney for 
Thomas J. Neacy, has been notified by the board of public works 
that bids for the construction of the municipal light plant will be 
opened February 17, and it is said that the injunction promised 
by Mr. Neacy will be served to stop the advertisements. Mr. 
Neacy’s attorney was notified, according to the commissioners, so 
that a decision may be had as soon as possible. 


KILBOURN, WIS.—Magnus Swenson, president of the South- 
western Power Company, declares that the Kilbourn dam will be 
in operation by April and that power will then be generated and 
sent to patrons. Milwaukee has contracted for 5,000 horsepower. 
When the local dam is fully completed it will generate 16,000 
horsepower, and the Prairie du Sac dam will furnish 18,000 addi- 
tional horsepower. The work of putting in the Prairie du Sac 
dam will be commenced as soon as the Kilbourn dam is finished. 


PINE CITY, MINN.—Pine City will soon be furnished with 
electric power from the Snake River, where a power plant is in 
course of development. The promoters are J. M. Allen and R. P. 
Allen, of the Pine City Milling and Electric Company. The loca- 
tion of the plant is about seven miles east of Pine City. About 
300 horsepower will be working by September 7, and the work 
will continue until the power, which will be 1,000 horsepower, is 
fully developed. It is estimated that it will take three years to 
complete the work. e 


PASADENA, CAL.—Pasadena is contemplating enlarging its 
municipal electric plant by buying the distributing system of the 
Edison Company. There has been a long fight between the city 
and the private corporation, and the latter seems now to have 
reached a point where it is ready to capitulate and sell to the 
municipality. A bond election is likely to be called to pass on 
the proposition of voting the money to make the purchase. At 
least $150,000 will be required for this purpose, making the total 
investment in the municipal plant $400,000. 


CHICOPEE, MASS.—From the annual reports of the plant 
manager and municipal electric-lighting plant commission of 
Chicopee it is apparent that the commission and manager in 
1908 made the best showing in the history of the plant. The 
report for the year ended November 30 shows a deficit of $459.01, 
as compared with $2,108.07 deficit in 1907. The expenditures are 
placed at $35,680.52, of which the heaviest items are as follows: 
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Coal, $12,307.63; station wages, $5,018.56; distribution wages, 
$2,516.19; distribution expenses, $2,081.26; general salaries, $1,250: 
meters $1,439.05; jobbing account, $1,641.37. 


BUFFALO, N. Y.—Complaint has been made by the Buffalo 
General Electric Company to the Public Service Commission 
against the Prudential Building Company because the latter sup- 
plies electricity to St. Paul’s Cathedral and guild house. The 
complaint recites that the Prudential Building Company was in- 
corporated for the purpose of dealing in real estate and building 
and managing an office building, and argues that it is discriminat- 
ing to allow such a corporation to sell electricity without paying 
a franchise tax, for which privilege the complainant last year 
paid $30,000 to the city and is called upon to pay a tax this year 
of about $22,800. 


NEW MANUFACTURING COMPANIES. 


(Spectal Correspondence.) 


McPHERSON, KAN.—The Anderson Electrical Company has 
been organized with a capital of $200,000, to manufacture tele- 
phones. P: 


BUFFALO, N. Y.—The Patterson Sign and Electrical Com- 
pany has been chartered with a capital stock of $10,000. Harold 
G. Peters heads the directors. 


ALBANY, N. Y.—The Secret Party-Line Telephone Company, 
of Brooklyn, has been incorporated by R. Hamilton, E. F. Linton 
and J. R. Clark, to manufacture a patented article to secure 
privacy in the use of the telephone on party lines. 


ALBANY, N. Y.—The Lyness & Malone Electrical Company 
has been formed by Arthur L. Lyness and John G. Malone, both 
former employes of the General Electric Company at Schenectady. 
Contracts will be undertaken at the office established at 31 Chapel 
Street. 


NEW YORK, N. Y.—The United Tungsten Lamp Company, 
which has been incorporated to manufacture lamps and appli- 
ances, with a capital stock of $10,000, has the following share- 
holders: Thomas F. Farrell, Joseph J. Schmidt, Harry G. Ander- 
son, 20 Broad Street, New York. 


CHARLOTTE, N. C.—The Charlotte Machine Company has 
been granted a charter to manufacture and deal in electrical ap- 
pliances, mill supplies and engines. The capital stock authorized 
is $2,000, all of which is paid in. The incorporators are F. J. 
Osborne, Thomas Costello and Albert M. Guillet. B. 


SALT LAKE CITY, UTAH—The Simplex Manufacturing Com- 
pany, which has filed articles of incorporation, has organized for 
the purpose of manufacturing electric apparatus andà supplies; 
among other things is a telegraph transmitter recently invented 
by C. W. Leiser, an operator in the employ of the Western Union 
Telegraph Company, of Salt Lake City. 


GRAND RAPIDS, MICH.—Articles of association have been 
filed by the C. J. Litscher Electric Company, organized for the 
purpose of engaging in the wholesale and retail electrical supply 
business. The capital stock is placed at $20,000, of which 
amout $10.500 is subscribed. The incorporators are headed by 
J. M. Louden and C, J. Litscher, of Grand Rapids. 


BINGHAMTON, N. Y.—The Reliable Novelty and Electric 
Company has been organized by local capitalists to handle the 
electric motor recently invented by Ward Decker, of Bingham- 
ton, A manufacturing plant has been established in Lanesboro, 
Pa., which may be moved to Binghamton when the new company 
is thoroughly organized. Offices will be opened in Binghamton 
within the near future. 


PROPOSALS. 


POST OFFICE AT GREENVILLE, MISS.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed 
proposals until February 18 for the construction, complete, of 
the United States Post Office at Greenville, Miss., in accordance 
with drawings and specifications, which may be had at the 
office of the postinaster at Greenville or at the office of the 
Supervising Architect, 


PRODUCER-GAS ELECTRIC-LIGHTING PLANT FOR MIL 
WAUKEE, WIS.—Sealed proposals will be received at the 
office of the Board of Public Works, Milwaukee, until February 
17 for furnishing and erecting complete in running order ready 
for use, in buildings and on foundations to be furnished by the 
city of Milwaukee, all the machinery and appurtenances thereto. 
necessary to make a complete installation of a gas producer and 
a gas engine electric-lighting plant. The work to be completed 
within ten months from the date of the award of the contract. 


UNITED STATES POST OFFICES AT BAR HARBOR, ME.. 
AND SALISBURY, N. C.—The office of the Supervising Archi 
tect, Washington, D. C., will receive sealed proposals until 
February 17 for the construction (including plumbing, gas piping. 
heating apparatus, electric conduits and wiring) of the United 
States post offices at Bar Harbor, Me., and Salisbury, N. C., 
accordance with specifications, which may be had from the 


custodians of the respective sites or atthe office of the Supervis- 
ing Architect. 
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PERSONAL MENTION. 


MR. MORRIS W. STROUD, president of the American Gas 
Company, has been elected a director of the American Railways 


Company. 

MR, ALBERT H. STANLEY, general manager of the London 
Underground Railroads, is in New York city to study the local 
transportation systems. 

MR, A. E. MORRISON, formerly superintendent of the gov- 
ernment telephone system in the province of Alberta, Canada, 
has accepted a position with the Shock & Hayloader Company, 
Minneapolis, Minn. R. 

PROF. ABBOTT LAWRENCE LOWELL, professor of the 
science of government at Harvard College, Cambridge, Mass., 
has been appointed to succeed the retiring president, Charles W. 
Eliot, as the head of the college. Professor Lowell is fifty-three 
years of age and a brother of Percival Lowell, the well-known 
director of the Flagstaff, Ariz., observatory. 


MR. E. T. MUNGER, former superintendent of motive power 
and equipment of the Metropolitan West Side Elevated Railroad, 
of Chicago, has been made general superintendent of the Hudson 
Tunnel System. Mr. Munger is a graduate of the University of 
Wisconsin of the class of 1892. He served the Chicago elevated 
from 1894 to 1898, and re-entered its service in 1903, after five 
years’ service on electric traction lines. 


MR. LOUIS J. AUERBACHER, manager of the electrical de- 
partment of Fox Bros. & Company, New York, importers of 
the Polar flaming arc and Radiante lamps, made by the Carbone 
Licht-Gesellschaft, Berlin, Germany, was in Chicago last week 
to attend the opening of the electrical show and look after the 
exhibit of F. B. Badt & Company, its western agents. Mr. Auer- 
bacher reports business booming. 


MR. EDWARD C. BROWN, manager for the Dearborn Drug 
and Chemical Works of its Hawaiian office at 42 Queen Street, 
Honolulu, is making an extensive oriental trip of three or four 
months, during which he will visit Japan, the important sea-coast 
cities of China, the Philippines, Java, Australia and other im- 
portant islands in the Pacific Ocean. Mr. Brown has most suc- 
cessfully handled the Dearborn company’s business in the Ha- 
waiian Islands since that department was opened, some ten 
years ago. 


MR. GEORGE B. TRIPP, former business manager of the 
Central Colorado Power Company, whose appointment as gen- 
eral manager of the Empire Power and Water Company, of Colo- 
rado Springs, Colo., has been announced, has also been appointed 
general manager of the other affiliated companies controlled by 
George T. Bullock, of New York. These include the Colorado 
Springs Electric Company, the Colorado Light and Power Com- 
pany and the Pike’s Peak Hydroelectric Company. Mr. E. P. 
Dillon, who has been acting manager of these three companies 


for nearly a year, will accept a position with a large eastern 
concern, 


MR. L. H. CONKLIN, the new general manager of the Scran- 
ton (Pa.) Electric 
Brooklyn, N. Y. 


Company, was graduated from Pratt Institute, 
in 1891. After several years spent working 
in various factories and plants, 
gaining practical experience, in 
1894 he became an expert for 
the Excelsior Electric Company, 
manufacturing the arc machines 
designed by tbe well-known in- 
ventor, Mr. William Hockhousen, 
whom he served as chief as- 
sistant, with the title of assistant 
superintendent of the factory. 
From 1896 to 1900 Mr. Conklin 
was superintendent of the electrie 
plant of the Flatbush Gas Com- 
pany of Brooklyn, N. Y., whose 
territory included an extensive 
suburban district. During this 
connection he remodeled the sys- 
tem and put the company on a 
paying basis for the first time. 
Until 1904 he was associated in 
an engineering and contracting 
business in New York city under 
the firm name of Weiderman & 
Conklin, This business was suc- 
cessful and is still being conducted. In the spring of 1905 Mr. 
Conklin entered the employ of Mr. A. M. Young, prominently 
connected with a number of eastern electrical enterprises, as 
his engineer in the New England territory, rebuilding and mod- 
ernizing several electric-light plants and building a trolley road. 
In 1907 Mr. Conklin came with the West Penn Electric Company, 
of P ittsburg, Pa., as superintendent of lighting, and in August of 
the same year was made general superintendent of the West 
Penn Railways Company, the West Penn Electric Company, the 
Pittsburg, McKeesport & Greensburg Railway Company, the 
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Westmoreland Light, Heat and Power Company and the ees 
Street Railway Company, constituting what is known as : 
West Penn System, operating the railways and lighting “at 
of the towns in the counties of Fayette, Westmoreland, Al- 
legheny and Washington. This position he has now resigned 
to become general manager of the Scranton Electric Company. 
Mr. Conklin is a member of the American Institute of Electrical 
Engineers, and president of the Pennsylvania Electric Associa- 
tion, of which he was the organizer, 


ELECTRICAL SECURITIES. 


Things have continued to show steady improvement and this 
has been reflected in an increase in activity in the stock market. 
Speculative sentiment has been of a most hopeful nature, and 
the growth of bank reserves has helped to add strength to the 
situation. An adverse factor was the report of the American 
Car Association on idle equipment on the country’s railroads, 
showing an increase of 110,942 cars in the fortnight ending 
January 6. While this is not unusual at this time of the year 
it is, notwithstanding, unfortunate that the number of idle cars 
is now as great as it was last July. 

Dividends have been declared upon the following electrical 
securities: Electric Company of America; regular semiannual 
dividend of three-and-one-half per cent, payable February 3 to 
stock of record January 20. Grand Rapids Railway Company; 
regular quarterly dividend of one-and-one-fourth per cent on the 
preferred stock, payable February 1 to stock of record January 
15. Milwaukee Electric Railway and Light Company; regular 
quarterly dividend of one-and-one-half per cent on the preferred 
stock, payable January 31 to stock of record January 20. Mon- 
tana Independent Telephone Company: quarterly dividend of one 
per cent, payable February 1. Commonwealth Edison Company: 
regular quarterly dividend of one-and-one-half per cent, payable 
February 1 to stock of record January 20. Manhattan Electrical 
Supply Company; regular semiannual dividends of three per cent 
on the preferred and three per cent on the common stock, pay- 
able February 2, Havana Electric Railway Company: an initial 
dividend of one per cent on the common stock and the regular 
quarterly dividend of one-and-one-half per cent on the preferred 
stock, both payable February 15 to stock of record January 23, 
Jacksonville Electric: $3 on the common stock, payable Febru- 
ary 1; also semiannual dividend of $3 on the preferred, payable 
February 1. Montreal Street Railway; two-and-one-half per cent 
(quarterly), payable February 1. Albany Home Telephone Com- 
pany; quarterly dividend of one per cent, payable January 20. 
American District Telegraph Company. of New Jersey: regular 
quarterly dividend of one per cent, payable January 22, 


ELECTRICAL SECURITIES FOR THE WEEK EXDED JANUARY 16, 


New York: Closing. 
Allis-Chalmers common .................. E EESE 
Allis-Chalmers preferred ................. slg 
American Tel. and Tel. Company.......... 126° 
Brooklyn Rapid Transit................... 68 
General Electric l... a 154% 
Interborough-Metropolitan com mon ....... 15% 
Interborough-Metropolitan preferred ` Ish, 
Kings County Electric...........,......_. 125 
Mackay Companies (Postal Telegraph and 

Cable) common ........................ T315 
Mackay Companies (Postal Telegraph and i 

Cable) preferred ....................... 6915 
Manhattan Elevated l.. 149 
Metropolitan Street Railway.............. 28 
New York and New Jersey Telephone..... 110 
Western Union ........................., 6615 
Westinghouse Manufacturing Company.... 79` 


American Telephone and Telegraph Compan . 
y convertible 
four per cent bonds due 1936 have been admitted to quotation on 
the New York Stock Exchange. 


ei oe Rapid Transit Company for December 
showed a gross increase per da v 5 i 
cent of which is net. 4 Sire en by sei 
Boston: 
Edison Electric Mluminating.............. a 
Massachusetts Electric ................_. 5914 
New England Telephone................__ 1301, 
Western Telephone and Telegraph pref.... 8o ` 2 
Philadelphia: Closing. 
Electric Company of America............. 1 
Electric Storage Battery common..... 431% 
Electric Storage Battery preferred........ 431., 
Philadelphia Electric ..................... 11% 
Philadelphia Rapid Transit................ 255% 
United Gas Improvement................. 911., 
Chicago: Closing 
Chicago Telephone ....................... 2 
Commonwealth Edison ................... 107% 
Metropolitan Elevated preferred........... 46 
National Carbon common. /........\(-\ J 
National Carbon )| preferred. T.a oe 110 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


HIBBING, MINN.—The Northern Traction Company is plan- 


ning the building of a line from Hibbing to Chisholm and 
Buhl. C. 


SPOKANE, WASH.—The Spokane, Columbia & Western 
Railway Company has applied for -a franchise to enter the city 
of Spokane. A; 


VIRGINIA, MINN.—The Mesaba Rapid Transit Company is 
planning to connect Virginia, Biwabik, Aurora and McKinley by 
an electric railway. C. 


SANTA BARBARA, CAL.—The Santa Barbara Consolidated 
Railroad Company has been granted a franchise for a street 
railway along Bath Street. A. 


ST. PAUL, MINN.—The Great Northern Railway has ordered 
four electric locomotives to operate passenger and freight trains 
through the Cascade Tunnel. . 


ROBARD, KY.—The Panama Coal and Coke Company, of 
Robard, will build an electric tramway from Robard to the 
Green River, four miles distant. 


LOS ANGELES, CAL.—Bids will be received February 9 
for a franchise to operate an electric railway on Fifty-fourth 
and Hoover streets, Los Angeles. A. 


DAVENPORT, IOWA—J. W. Crowley and others have ap- 
plied at Springfield, Ill., for a charter for the Tri-City & North- 
eastern Interurban Railway Company. C. 


DES MOINES, IOWA—Plans are being made to convert the 
Newton & Northwestern Railroad into an electric line and thus 
provide interurban service into Des Moines, C: 


ROME, GA.—The Rome Railway and Light Company has 
authorized a new issue of $250,000 of bonds, contemplating ex- 
tensions in Rome and also from Lindale to Boozeville. 


CLE ELUM, WASH.—The Cle Elum-Roslyn Electric Railway 
and Power Company has been granted a franchise for its road 
and to generate electricity for commercial purposes. P. 


BOISE, IDA.—Mr. Jellison, owner of a large marble quarry 
several miles from Snake River, will build an electric railway 
from the property to the river and ship the marble as it is 
quarried. A. 


BARTLESVILLE, OKLA.—Contracts are being prepared to 
build an electric interurban railway out of Bartlesville along the 
grade of the old Jacob Bartles Railroad from Bartlesville to 
Ochelata, ten miles, 


CHICAGO, ILL.—Directors of the Midlothian Country Club, 
of Chicago, have decided to electrify the club’s railroad, known 
as the Mjdlothian & Blue Island Railroad. It is estimated that 
the cost will be $20,000. 


NEW YORK, N. Y.—The intention of the New York, New 
Haven & Hartford Railroad Company, it is reported, is to absorb 
the Union Railroad, a trolley line operating in Westchester 
County, which is now in the hands of a receiver. 


BUFFALO, N. Y.—The first through passenger car over the 
Buffalo & Lake Erie trolley line from Buffalo to Erie, Pa., has 
made the trip and new cars for the long-distance service have 
been ordered and are expected to be in use soon. 


GRAND FORKS, N. D.—At the first annual meeting of the 
Grand Forks Street Railway Company the following officers were 
elected: R. B. Griffith, president; J. D. Bacon, vice-president; 
O. A. Webster, secretary; and D. H. Beecher, treasurer. C. 


CHEHALIS, WASH.—W. J. Patterson, Theodore Hoss and 
A. Welch have been granted a thirty-five year franchise for an 
electric railway in Chehalis. Construction is to begin within 
six months, the road to be in operation within one year. A. 


WILMINGTON, CAL.—Work has been begun by the Pacific 
Electric Railroad in the construction of its line between Wilming- 
ton and San Pedro. The franchise was granted nearly two years 
ago and the company has only two months in which to complete 
the line. A. 

BIRMINGHAM, ALA.—It is reported that contracts will soon 
be let for the Birmingham & Shades Mountain Electric Railway, 
five miles long. G. T. Brazelton and others are interested. Ohl 
& ‘Totten, 103 North Twentieth Street, Birmingham, are the 
engineers. 


CITY OF MEXICO, MEXICO—The Tramways Company will 
begin at once the electrification of its Penon line which at 
present is being operated by mule cars. The plans of the Tram- 
ways Company have been approved by the Secretary of Com. 
munications. A. 


STOCKTON, CAL.—Rights-of-way from Modesto to Riverbank 
have been secured by Morris L. Brackett, of New York, who 
has obtained similar concessions from Stockton to Modesto, for 
the San Joaquin Valley Electric Railway Company. That part 
of the proposed road between Stockton and Modesto is almost 
ready for construction work. A. 
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NEW YORK, N. Y.—The application has been granted for 
the New York & North Shore Traction Company to construct 
and operate a double-track street railway from the intersection 
of Broadway and the city line to the former villages of Bayside 
and Flushing. 


NEW YORK, N. Y.—The Queensboro Bridge & Jamaica Rail- 
way Company has applied for permission to construct and 
operate a double-track street railway from the terminal at the 
Manhattan end of the. Queensboro Bridge, over the bridge and 
its approaches to Union Hall Street, together with several spurs. 


SAN FRANCISCO, CAL.—Former Directors Edward Cham- 
bers and H. K. Gregory, of the Northwestern Pacific Railroad 
Company, were succeeded by W. R. Scott and C. B. Seger at the 
annual meeting recently held in San Francisco. Secretary J. L. 
Wilcutt was succeeded by George L. King. The company op 
erates electric as well as steam lines. A. 


GRAND RAPIDS, MICH.—On petition of the New England 
Trust Company, of Boston, John P. Reynolds has been appointed 
receiver for the Manistee Light and Traction Company, of Manis- 
tee, Mich, The company operates electric-lighting, gas and street- 
railway systems at Manistee, and has $1,500,000 bonds outstand- 
ing, upon which the interest is in default. 


KITTANNING, PA.—At a cost of about $300,000 the Clarion 
& East Brady Electric Railway Company proposes to build a 
trolley line from Clarion to East Brady, via Eligo and Rimers- 
burg, a distance of twenty-five miles, and by connecting with a 
road projected between Butler and East Brady, make a com- 
plete trolley route of eighty-six miles from Pittsburg to Clarion. 


SIOUX FALLS, S. D.—Interest in the Sioux Falls & Sioux 
City Electric Railway Company, which was organized two years 
ago, is being revived. The capital stock is $1,000,000, and the 
officers are as follows: O. H. Smith, president; Charles Fantle, 
vice-president; E. D. Morcom, secretary and treasurer; George W. 


Burnside, general manager, and F. C. Whitehouse, superin- 
tendent. ; 


CORSICANA, TEX.—J. V. Watkins, of Corsicana, and A. M. 
Collins and W. A. Davis, of St. Louis, have planned to build an 
interurban electric railway from Dallas via Waxahachie to Corsi- 
cana, with a spur ten miles long from Waxahachie to Ennis and 
also from Corsicana to Palestine, Tex. The latter line would be 
sixty miles long, and the total distance from Dallas to Palestine 
117 miles, 

SPRINGFIELD, ILL.—The Secretary of State has issued a 
license to incorporate to the Chicago, Joliet & Pacific Railway 
Company. The principal office is in Chicago and the capital 
stock is $50,000. It is proposed to construct the road from Chi- 
cago southwesterly to Joliet, in Will County, thence westerly 


through the counties of Grundy, La Salle, Bureau, Henry and 
Mercer to Keithsburg., 


HOBART, OKLA.—The Hobart Motor Railroad Company is 
reported to have reorganized and will soon build an electric 
railway. H. H. Hoover is president; C. Townsend Blake, vice- 
president; J. H. Montgomery, secretary: R. E. Nye, treasurer. 
W. T. Croslen of Chickasha, Okla., is also a director. All of the 


officials are local men with the exception of Mr. Blake, who Tè 
sides in New York city. 


RALEIGH, N. C.—A charter has been issued for the Golds- 
boro Traction Company for the construction and operation of â 
street-car system in and around Goldsboro to the limit of fifty 
miles in any direction out of the city, The capital is $150,000 
authorized, and $45,000 subscribed by A. T. Oliver, J. H. Trent, 


S. L. Blackburn and J. S. Oliver, The active management is in 
the hands of A. T. Oliver. 


RACINE, WIS.—Manager John I. Beggs, of the Milwaukee 
Electric Railway and Light Company, has given out the informs 
tion that the company would have the new line from Waterford 
to Burlington open and ready for traffic early in the spring and 
that it could then be extended down to Lake Geneva. 
reference to the line from Racine west he intimated that 8 
branch would eventually be built to tap the main line at Bur 
lington. 

LOS ANGELES, CAL.—Incorporation papers have been filed 
for the Pasadena Rapid Transit Company, which has been formu: 
lating plans for building a new electric line between Los At 
geles and Pasadena over the right-of-way of the old cycleway: 
The company is capitalized for $3,000,000 and its incorporators 
are George H. Hayes, of Los Angeles, and E. J. Sheehan, W. 


Smith, Don C. Porter, E. H. May and Horace M. Dobbins, of 
Pasadena, 


WHITE PLAINS, N. Y.—Justice Joseph Morschauer of i 
Supreme Court has appointed J. Addison Young of New Rochelle 
permanent receiver of the bankrupt Tarrytown, White Plains 
Mamaroneck Railroad Company, with a bond of $20,000. Mr. 
Young has been acting as temporary receiver for some oe 
The company has been losing money daily, and recently © 
faulted in the payment of interest on a $300,000 mortgage nae 
by the Knickerbocker Trust Company, which will begin imm 
diate foreclosure proceedings, 
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INDUSTRIAL ITEMS. 


THE ECONOMICAL ELECTRIC LAMP COMPANY, New 
York, N. Y., has removed its office and warehouse to 25 West 
Broadway. 


THE THOMAS H. DALLETT COMPANY, York and Twenty- 


third Streets, Philadelphia, Pa., describes its line of steam-driven 
air-compressors in catalogue No. 100, recently issued, 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William 
Street, New York, N. Y., has prepared a handsomely-printed 
booklet on the subject of Pipe and boiler insulation, describing 
the applications of asbestos, magnesia and other coverings 


THE AMERICAN 


same city, 


THE ECH DYNAMO AND MOTOR COMPANY, Belleville, 
N. J., has arranged its new bulletin, No. 47, as a sectional cata- 
logue and date book on the subject of motor-generators, giving 
details of manufacture and construction, dimensions and Prices of 
these machines, 


WICKES BROTHERS, Saginaw, Mich., have prepared their 
monthly stock list of boilers, engines, dynamos, motors and ma- 
chinery which comprise the extensive and varied stock at their 
sales warehouses at Saginaw, Pittsburg, Pa., New York city and 
Jersey City, N. J. 


THE INDIANA RUBBER AND INSULATED WIRE COM- 
PANY, of Jonesboro, Ind., maker of Paranite and Peerless rub- 
ber-covered wires and cables, has prepared a handsome wall 
calendar, sixteen by twenty-four inches, that it will send to those 
interested in its products. 


THE CHAIN 


trucks, and recommends this convenient arrangement as idea) 
where the necessary current can be obtained. 


MACGOVERN, 


steam machinery its January stock list of second-hand apparatus 
in its warehouses at Jersey City, ready for immediate shipment. 
The material listed includes powerhouse equipment, cars, etc. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
Chicago, is sending circulars to its customers describing the new 
Superior electric flat-iron, which it is Placing on the market. 


e of condulet fittings, which are made in almost every con- 
ceivable type and for a great variety of purposes. The catalogue 


contains dimensions, specifications and list prices of the articles 
described, i ; 


NEW DEPARTURE MANUFACTURING COMPANY, 
Bristol, Conn., has brepared a handsome bulletin on the subject 
of its New Departure “two-in-one” annular ball bearing, a novel 
mechanical Principle developed by Albert F. Rockwell, which 
comprises ag self-contained radial and thrust bearing that is 
equally efficient in all directions. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., in its little 
monthly magazine, , quite a 


number of buildings in which the Nernst lamp is extensively 
installed. 


Detailed directions are given for applying 
The Monarch vibrators are 
provided with motors adapted for dry battery or electric-light 
connection and in the latter case for use with direct or alternat- 


WESTERN ELECTRIC COMPANY bulletin No. 5910-9, de- 
voted to electrical equipment for central stations, describes the 
lines of alternating and direct-current generators, built by this 
company, adapted to be driven by steam reciprocating or turbine 
engines, gas engines and waterwheels. Western Electric switch- 
board and lighting equipment is also illustrated in the several 


half-tone reproductions of actual plants and installations, included 
in the bulletin. 


THE CENTRAL ELECTRIC COMPANY, Chicago, is distribut- 
ing an attractive and interesting twenty-page illustrated booklet 
On Opalux shades and reflectors. The circular contains descrip- 
tive matter relating to the manufacture, application and results 
secured by the use of Opalux shades. Curves from tests by 
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the Electrical Testing Laboratories, New York city, should be of 


interest to lamp users. It is said that Opalux shades are particu- 
larly adapted to the new high-efficiency units. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 


m two of many 
“In regard to the sample of 
Blake tube flux received from you, will say that I have never 
and from a telephone 
es, compressed cleats 
best for their respective purposes that we 
have ever used and are buying them regularly from our dealers.” 


THE DEARBORN DRUG AND CHEMICAL WORKS reports 
that the Beneral business of the company for the last six months 
of 1908 was larger than for any other six months i 
indicating the quick return of 
The percentage of increase the past few months, 


for January, in the eastern department of the 
particularly gratifying. i 
most effective organizati 


grade manner in Which its affairs will continue to b 


THE GENERAL ELECTRIC COMPANY, Schen 
ın a folder (No, 37 issued, 


transformers for use in connection with 
arc lamps. 


of the high- 
e handled. 


ectady, N, Y., 


from sixty-five to ninety per cent, depending upon the voltage of 
the circuit. The construction of this tr 


; ansformer jg very sub- 
stantial and embodies all of the distinctive features of the trans- 
formerg manufactured by this company. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
able polyphase 


curacy on an unbalanced as on a balanced circuit. 
line of switchboard and portable instruments is one of the 
complete that the American market affords, including amm 
voltmeters, wattmeters, power-factor indicators, fre 


THE HARVARD ELECTRIC COMPANY, 66 West Van Buren 
Street, Chicago, and 136 Liberty Street, New York city, reports 
that the new Harvard patent galvanized channel steel bracket ig 
meeting with much success since it was Placed on the market a 
few months ago. The firm has sent out a number of brackets 
on approval and has received orders and testimonials relative to 
their serviceable qualities. This line includes steel construction 
material for telephone, telegraph, electric light and power trans- 
mission work in the way of brackets, foot and corner straps, pole 
fixtures, construction tools, ete. Allen L. Haase, for years actively 
identified with the steel bracket industry, is now sales manager 
of the company and is paying particular attention toward de- 
veloping the bracket end of the Harvard business, 


THE BUFFALO FORGE COMPANY, of Buffalo, N. Y., has 
issued catalogue No. 197 devoted to the Buffalo fan system of 
heating and ventilation. The book of 144 pages is an excellent 
example of the printer’s and engraver’s arts. In Part I the ap- 
Plication of the Buffalo system to public buildings is described 
and illustrated by many typical installations in schools, hospitals, 
court houses, churches, etc, Part II similarly describes installa- 
tions in various industrial] plants, workshops, mills, etc, In the 
third part the apparatus is described in detail; it provides in- 
direct heating and direct ventilation by forcing carefully-tem- 
pered air into the rooms, the air being washed, heated and 
humidified to any degree desired and maintained to that standard 
automatically. The fans are either engine or motor driven. The 
last fifty pages (Part IV) are filled with data on heating and 
ventilation that are of much value to the engineer concerned 
with these problems, 


DATES AHEAD. 


Chicago Electrical Show. Coliseum, Chicago, IN., January 
16-30, 1909. 

Indiana Electric Light Association. Indianapolis, Ind., Janu- 
ary 26. 


American Association of Electric Motor Manufacturers, Next 
meeting, Hotel Schenley, Pittsburg, Pa., January 26-28. 

Minnesota Electrical Association, Second annual meeting, 
Nicollet Hotel, Minneapolis, Minn., March 18-19, 1909, : 

Omaha Electrical Show. Omaha Auditorium, Omaha, Neb., 
May 6-15. 

Worcester Mechanical|-and |Flectrical Exposition, 
Hall, Worcester, Mass., March 27-April 3. 


Mechanics 
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RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) January 12, 1909. 


909,136. DYNAMO-ELECTRIC MACHINE. Bernard A. Behrend, 


909,146. 


909,158. 


909,165. 


909, 


909, 


909,197. DYNAMO-ELECTRIC 


$09,198. 


Norwood, Ohio, assignor to Allis-Chalmers Company, and the 
Bullock Electric Manufacturing Company. Filed November 
27, 1905. The revolving field of an alternator has ventilating 
fan segments secured to its sides. 


RELAY. John P. Buchanan and Frederick B. Wiegand, 
Cleveland, Ohio. Filed July 18, 1907. A magnet adapted to 
positively actuate the armature of the relay is controlled by 
a slight initial movement of the armature. 


BLOCK-SIGNAL SYSTEM. Fred B. Corey, Schenectady, 
N. Y., assignor to General Electric Company. Filed March 
30, 1908. A motor moves the signal arm and thereby con- 
trols contacts governing the signal next in the rear, the 


contacts being short-circuited when the motor is in operation. 


PORTABLE FUSE AND FUSE-BLOCK. George A 
Drucker, New York, N. Y. Filed July 14, 1908. A trough of 
non-combustible material closed at the ends is provided with 
a fine wire terminated in fastenings which depend from the 
trough. 


192. ELECTRIC ALARM BELL. Nikolaus Kessler, Ragusa, 
Austria-Hungary. Filed May 27, 1907. Avoids accidental 
ringing of the bell by providing two spring arms restraining 
the hammer, the armature being on the active ends of the 
arms. 


193. ALTERNATING-CURRENT MOTOR. Marius C. A. La- 
tour, Paris, France, assignor to General Electric Company. 
Filed August 17, 1907. A commutator-type motor has a com- 
mutating coil, and connections therefor, including two sources 
of opposing voltages, the smaller increasing with speed. 


MACHINE. Matthew W. W. 
Mackie, Ealing, England. Filed July 24, 1907. The voltage 
of a shunt dynamo is maintained practically constant by a 
demagnetizing winding and a storage battery opposing the 
flow of current therethrough. 


COMBINED TELEGRAPH RELAY AND SOUNDER. Al- 
fred J. Meyer, Milwaukee, Wis. Filed September 19, 1907. 
Combined with the relay is a closed sounding drum, a sound- 
ing horn connected with the periphery of the drum, a vibra- 
tory arm with contact bearings connected with the relay 
armature and adapted to alternately cause a vibratory move- 
ment of the drum heads. 


909,201. ELECTRIC CONTROLLING AND, SIGNALING SYSTEM 


909,216. 


909,247. 


909,253. 


909,264. 


909,309. APPARATUS FOR GENERATING OZONE. 


909,311. 


FOR RAILWAYS. Herbert E. McDonnell, Leominster, Mass. 
Filed August 7, 1906. A third-rail road has cams located at 
the block terminals, which engage arms depending from the 
car that can reverse an electromagnetic controlling means. 


MEANS FOR STARTING DYNAMO-ELECTRIC MA- 
CHINES. William D. Pomeroy, Norwood, Ohio, assignor to 
AllisChalmers Company and the Bullock Electric Manufactur- 
ing Company. Filed May 17, 1906. A synchronous motor 
has a notched wheel at the end of its shaft that can be en- 
gaged by a compressed-air piston to overcome static friction, 
an auxiliary motor then bringing the machine up to speed. 


TROLLEY-POLE FASTENING. Oliver L. Spry, Des 
Moines, Ja. Filed September 16, 1907. A standard is formed 
with a socket to receive a tubular pole with a lengthwise 
slot, engaging a lug in the socket, and held by a pin. 


COIN-OPERATING MECHANISM. Ernest F. Symonds 
and George W. Brann, Salem, Mass., assignors to Standard 
Machines Company, Boston, Mass. Filed November 2, 1906. 
Comprises a circuit-closer engaged by a latch and controlling 
the operation of the motor. 


SPARKING IGNITER. Luther H. Wattles, Providence, 
R. I., assignor of one-half to Matie C. Messler, Pawtucket, 
R. I. Filed May 29, 1908. Compression of the engine charge 
gives a direct throw to the armature of the generator. 


Wilhelm 
Kölle, Stuttgart, Germany, assignor of one-third to William 
Elworthy, Sunnyside Wellington, Somerset, England, and 
one-third to Christian Held, Stuttgart, Germany. Filed Feb- 
ruary 12, 1908. A number of concentrically arranged dielec- 
tric tubes, having conductors between them, are arranged to 
connect in series different chambers of a casing through 
which air to be ozonized is passed. 


AUTOMATIC SPRINKLER ALARM AND INDICATOR. 


Frank W. Milliken, Auburn, Me., assignor of one-half to 


Cheney C. Brown, Auburn, Me. Filed December 30, 1507. 
Opening the valve between the main pipe and the sprink- 
ler system closes an electric bell and an annunciator circuit. 


909,326. ELECTRIC-LAMP RECEPTACLE. George L. Patterso. 
and James B. Farrell, New York, N. Y., assignors to Alice C. 
Patterson, New York, N. Y. Filed August 10, 1907. Renewed 
September 11, 1908. An insulating base carries a metallic 
lamp socket and terminals protected by dams. 


909,335. THIRD-RAIL ANCHORAGE. William B. Potter, Sche 
nectady, N. Y., assignor to General Electric Company. Filed 
September 7, 1907. Comprises clamps secured to the rail on 
opposite sides of a supporting tie, and bolts and strain insu 
ldtors for connecting the clamps and tie. 


909,356. TELEPHONE-TRANSMITTER ATTACHMENT. John S$. 
Wincrantz, Pittsburg, Pa. Filed August 12, 1908. An exten 
sion connected between the mouthpiece and transmitter cas- 
ing has a lever projecting from it, and arranged to force a 
non-vibrating member into engagement with the diaphragm 
to prevent the latter from transmitting sound waves. 


909,367. POTENTIAL STARTER ATTACHMENT. Herbert W. 
Cheney, Norwood, Ohio, assignor to Allis-Chalmers Company 
and the Bullock Electric Manufacturing Company. Filed Sep 
tember 29, 1906. Combined with a controller handle and a 
rotatable drum is a spring-pressed pawl and a fixed notched 
plate co-operating therewith to permit rotation of the drum 
in one direction from all positions, and to prevent it ip 
the other direction from certain positions. 


909,382 and 909,383. ELECTRICAL-IMPULSE-TRANSMITTING 
DEVICE. John Erickson, Chicago, Ill., assignor to First 
Trust and Savings Bank, trustee, Chicago, Ill. Filed August 
20, 1906. Latter application renewed October 14, 1908 A 
rotatable calling dial for operating an automatic telephone 
is provided with a retarding device by which its backward 
rotation is resisted only when an attempt is made to force 
it faster than normally. In the latter patent the dial is 
locked against back rotation as soon as the limit stop is 
engaged by the calling subscriber's finger. 


909,193.-ALTERNATING-CURRENT COMMUTATOR MOTOR. 


909,403. SWITCHING DEVICE FOR PARTY-LINE EXCHANGES. 
William Hagstrom, Lindsborg, Kan., assignor of one-fourt 
to John Anderson and one-fourth to Clarence A. Anderso 
Salina, Kan. Filed June 11, 1906. A magnet is arranged 
to move its armature in either of two directions, according 
to the direction of the current, movement of the armature 
in one direction advancing the switch step-by-step. 


909,405. CASING FOR LIGHT-FIXTURE STEMS. Philip J. Hav 
del, Meriden, Conn. Filed March 9, 1908. A chain drop fix: 
ture has each link provided with a hub at each end for 4 
passage of the stem. 


909,414. TELEGRAPHONE APPARATUS. Ejnar A. Hytten, Co 
penhagen, Denmark, assignor to American Telegraphone Com 
pany. Filed December 31, 1907. Consists of a continuous! 
movable wire, a pair of magnets with movable cores al 
springs for impelling the cores into contact with the wire. 


909,417. ELECTRIC SELF-WINDING CLOCK. Henry 0. Jackson 
and Herman C. Vizents, Chicago, Ill., assignors to Tom Me 
Naughton, London, England. Filed April 24, 1908. A swing 
ing armature on an electromagnet operates a circuit-closias 
ratchet and means connected with the spring to wind it. 


909,418. ELECTRIC SECONDARY CLOCK. Henry O. Jackson 
and Herman C. Vizents, Chicago, Ill., assignors to Tom an 
Naughton, London, England. Filed June 10, 1908. = ai 
pole of an electromagnet is an armature which actuates 
worm wheel moving the hand shaft. 


909,421. TELAUTOGRAPH. Charles F. Jenkins, Washing 
D. C. Filed February 7, 1908.,In combination with a age 
mitting instrument. having electric’ distributing brushes 
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January 23, 1909 


a number of stylus-actuating motors, 
909,428. ELECTRODE OR PENCIL FOR ARC LIGHTS. 


Ladoff, Clevelan » Ohio, assignor of thirty one-hundredths to 


909,430. RACK-RAIL AND TRACTION LOCOMOTIVE. Nils D. 


Manufacturing 


Comprises 
a motor driving two axles through sprocket wheels con- 


Levin, Chicago, Hl., 
Company, Chicago, Il. 


assignor to Goodman 
Filed January 28, 1907. 


nected with the motor by clutches. 


909,433. APPLIANCE FOR ELEVATORS AND OTHER MOVABLE 
OBJECTS AND BODIES. Adam Lüngen, New York, N. Y. 
Consists of a door-operated circuit- 
closing device and an alarm arrangement to maintain the 
circuit complete after a magnetically-displaced means has re- 

` turned to a normal position. 
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309, 309.—OZONIZING APPARATUS. 


909,438. INCANDESCENT LAMP. Matthew M. Merritt, Middle- 
ton, Mass., assignor to National Electric Lamp Company, 
Cleveland, Ohio. Filed February 24, 1906. A non-renewable 
lamp ig provided with a guard for the end of a leading-in 
wire, which guard is independent of the filament fastening. 


909,448, CABLE-HANGER. Charles L. Peirce, Jr., Chicago, Il., 
assignor to the W. G. Nagel Electric Company, Toledo, Ohio. 
Filed May 31, 1905. A hook is bent to straddle a messenger 


cable and to form end fastenings for a cord passing around 
the lead-covered cable. 


909,451. GLASS-SEVERING TOOL. Lonnie J. Pierce, Pittsburg, 
Pa. Filed May 20, 1905. Comprises two pivotally con- 
nected arms carrying terminals and a wire extending be- 
tween the terminals, which is adapted to be heated by the 
Po of the current, a reel and spring keeping the wire 

ut, 


909,458. 


909,481. TERMINAL-CONNECTOR. William C. Tregoning, Hack- 
+ assignor to the Tregoning Electric Manufac- 

Filed October 22, 1906. 

he connector is looped somewhat like a safety-pin, but the 


free ends of the arms have symmetrical circular loops to pass 
around a binding post. 


909,483. APPARATUS FOR THE MAGNETIC IGNITION IN 

EXPLOSION-MOTORS. Gustay Karlsruhe- 
» Germany. Filed January 31, 1906. The armaturę 
shaft has a coupling which can be temporarily stopped by 


909,485. SELF-WINDING CLOCK. Cleaver W. Wagner, Dan- 
ville, Pa. Filed April 30, 1908. An electromagnet operates 


a rock shaft and causes two arms to engage for closing and 
opening the circuit. 


909,503. CLOCK SYSTEM. Ernest E. Yaxley, Chicago, Ill., as- 
signor to Monarch Telephone Manufacturing Company, Chi. 
Filed October 26, 1908. A master clock with 
electromagnets and relays governs the secondary clocks 
electrically, l 
909,505, MUSIC-LEAP TURNER. 


Alfred T. Ziegler, Allegheny, 
Pa. Filed September 2, 1908. 


A switch actuated by the 
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tached to a writing stylus is a reproducing instrument for 
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pedals controls the operation of a motor that moves the leaf. 
carrying arms. 


909,507. PRISM FOR ELECTRIC LAMPS. Justus C. Zubli, Seat- 
tle, Wash. Filed November 5, 1907. A prism is rotatively 
mounted in front of the bulb of the lamp so that it can 
Swing with respect to the latter, 


909,511. QUADRUPLEX TELEGRAPH SYSTEM. Casper J. 
App, Lynchburg, Va. Filed September 23, 1907. Contains a 


Pole changer sending to the line currents of different poten- 
tial and direction, 


An electric motor is adapted to return the carriage 
under the control of an electromagnet and key. 


Clyde J. Coleman, Rockaway, 
N. J., assignor to the Hall Signal Company. Original appli- 
cations filed July 8, 1901, and May 7, 1902. Divided and this 
application filed October 7, 1903. A signal arm is moved to 


safety position by action of a liquefied gas under the control 
of a signal circuit. 


909,564. 


cember 15, 1903. A plug fuse has a main fuse wire enclosed 
by the casing, and an indicator fuse wire in parallel with 


909,566. TELEPHONE-TRANSMITTER. Joseph B. Edwards, Chi- 
cago, Ill, assignor to Kellogg Switchboard & Supply Com- 
pany, Chicago, II. Filed May 5, 1905. A granule-containing 
chamber has a flexible diaphragm forming its rear wall and 
resilient means supporting the chamber, its vibration being 
adapted to agitate the granules to prevent packing. 


$09,569. TROLLEY-WIRE SUPPORT OR HANGER. Charles G. 
Ette, St. Louis, Mo., assignor to Ette Investment Company, 
St. Louis, Mo. Filed May 4, 1908. A one-piece inverted cup- 
shaped member has a shank projecting into and insulated 


from it, which is provided with clamping jaws for the trolley 
wire. 


909,572. SECONDARY BATTERY. Louis H. Flanders, Wilkins- 
burg, Pa., assignor to the Westinghouse Machine Company. 
Filed April 15, 1905. A storage-battery separator consists 
of two perforated hard rubber sheets lying against the 
plate and having oblique ribs on their outer faces that serve 
at the bottom as lugs for holding the sheets to the plate. 


909,573. DYNAMO DRIVE FOR CAR TRUCKS. Ethelbert T. 
Ford, St. Louis, Mo. Filed July 29, 1907. The method of 
mounting a dynamo in an axle car-lighting system is de- 


scribed. f 
909,451.—ELECTRIC GLASS CUTTER. 

909,584. TROLLEY. Edwin H. Green, Emeryville, Cal. Filed 
September 13, 1907. Relates to details of the yoke con- 
struction. 

909,594. SPARK COIL. John O. Heinze, Jr., Lowell, Mass. 


Filed June 3, 1908. An armature spring has means to limit 
its extreme movement in order to limit the primary current 
to a predetermined maximum. 


95. SCREW-PRESS TO FORM INSULATORS. Ralph G. 
gia ea and Charles Hawk, Muncie, Ind., assignors to 
Hemingray Glass Company, Muncie, Ind. Filed August 9, 
1907. In combination with the plunger is a supporting mem- 
ber adapted to release the screws in succession one mae 
time and a delivery member adapted to deliver to the 
plunger a fresh screw at each/operation_of the plunger. 


909,627. THERAPEUTIC: LAMP) Edith- W- Locke,~Chicago, Il. 
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Filed September 16, 1908. Consists of an incandescent lamp 
and a hood secured to its cap. 


909,631. ELECTRICAL DRIVING MECHANISM. Gustave C. 
Marx, Elizabeth, N. J., assignor to Diehl Manufacturing Com- 


ey Filed April 23, 1906. Comprises a motor and friction 
clutch, 


909,651. SELECTIVE ELECTRIC SIGNALING. Arthur H. 
Nicholson, Wendover, England. Filed February 20, 1908. 
Consists of a polarized relay having a single contact nor- 
mally open and a doubly-wound polarized relay with a pair 
of contacts in series with the first, but normally closed. 


909,666 and 909,667. PROCESS OF OBTAINING NICKEL FROM 
SILICIOUS ORES. Edgar F. Price, Niagara Falls, N. Y., as- 
signor to Central Trust Company, of New York, trustee. 
Filed July 29, 1907. The process of producing ferro-nickel 
consists of smelting the charge containing the ore of nickel 
and iron by passing a current through it acting as a re- 
sistance conductor, 


909,673. BATTERY PLATE. George B. Rinehart, Ashland, Wis. 
Filed February 4, 1908. A battery grid comprises a rim 
provided with front and back horizontal bars spaced apart 
eo vertically-disposed bars between the front and back 
ars. 


909,691. HANGER FOR TROLLEY WIRES. Herman Schiitte, 
Wheeling, W. Va. Filed September 12, 1907. A central 
socket has elastic shanks and longitudinal jaws extending 
therefrom, with means of locking the jaws to the trolley 
arm. 


909,702. TELEPHONE TRANSMITTER. Sheldon A. Stienbarger 
and Ralph L. Stienbarger, Augusta, Ill. Filed July 16, 1907. 
Has an auxiliary diaphragm combined with multiple celis 
for the carbon granules. 


909,716. BUTCHER’S SAW. Tony A. Tubbs, Treadwell, Alaska. 
- Filed February 29, 1908. An electric motor runs on a sus- 
pended track and drives the saw by means of a flexible shaft. 


909,566._-TELEPHONE TRANSMITTER. 


909,732. ELECTRIC SECONDARY CLOCK. Herman C. Vizents, 
Chicago, Ill, assignor to Tom McNaughton, London, England. 
Filed September 21, 1908. A modification of No. 909,408. 


909,742. SWITCH. Ralph W. Borchert, St. Louis, Mo. Filed 
December 16, 1907. Relates to details of a rotary snap 


switch. 
909,795. PROCESS OF REDUCING ORES. John Herman, Lin- 
coln, Neb. Original application filed September 15, 1905. 


Patent No. 831,160, dated September 18, 1906. Divided and 
this application filed March 14, 1906. Consists of reducing 
copper ores by means of hot reducing gases, then treating 
the material with a chloride solution to extract the copper, 
and electrolyzing the resultant solution, 


909,811. PROCESS FOR EXHAUSTING LAMPS. Matthew M. 
Merritt, Middleton, Mass., assignor to Boston Incandescent 
Lamp Company, Danvers, Mass. Filed January 27, 1905. 
Consists in inserting a volatile chemical within the bulb, 
exhausting with the pump to the required degree, raising the 
filament to incandescence and partially volatilizing the chem- 
ical while still connected with the pump, and finally sealing 
off the bulb. 


909,812. INCANDESCENT LAMP. Matthew M. Merritt, Middle- 
ton, Mass., assignor to National Electric Lamp Company, 
Cleveland, Ohio. Filed February 24, 1906. A non-renewable 
lamp has means operating to cause breakage of a leading-in 
wire on an attempted renewal of the lamp. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 54—No. 4 


909,813. BATTERY-DISCHARGE `- REGULATOR. Edward J. 
Murphy, Brooklyn, N. Y. Filed June 9, 1908. Comprises a 
circuit-breaker in the working circuit and an electromagnet 
in a second circuit controlling this circuit-breaker. 


909,814. ELECTRIC TRAP FOR RATS, ETC. John T. Norris, 
Troy, N. C., assignor of one-half to Christopher C. Wade, 
Troy, N. C. Filed September 24, 1908. Consists of a series 
of conducting plates separated from each other and insulated 
from the base, alternate plates being connected with opposite 
terminals of the circuit. 


909,818. THERMO-ELECTRIC ALARM. John E. Paul and James 
M. Stewart, Denver, Colo., assignors of one-third to George 
W. Dolezal, Denver, Colo. Filed November 30, 1906. Re- 
newed October 8, 1908. A sealed fluid container is provided 
with a flexible diaphragm adapted to be actuated by the 
expansion and contraction of the fluid to close one circuit 
or to break it and close another circuit. 


909,831. PROCESS FOR PREPARING PRINTING PLATES BY 
MEANS OF ELECTROLYTIC ETCHING. Hans Strecker- 
Aufermann, Munich, Germany. Filed December 13, 1906. 
Consists in coating the metal plate on one side with a layer 
of chrome colloidal material, copying an image into the layer 
by exposing it to light behind a suitable phototype, and 
using the prepared plate as an anode in an electrolytic 
bath which causes a swelling of the colloidal layer. 


909,834. BRUSH HOLDER FOR DYNAMO-ELECTRIC MA- 
CHINES. Miles Walker, Hale, England, assignor to Westing- 
house Electric and Manufacturing Company, East Pittsburg, 
Pa, Filed March 23, 1908. Comprises a frame for an adjust- 
able guide projection producing a recess at one end of the 
frame, brush blocks mounted in the recess and a V-shaped 
spring having arms that engage the blocks. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired January 19,°1909: 


467,169. FILAMENT FOR ELECTRIC LAMPS. 
Evanston, Ill. | 


467,192. ELECTRIC ELEVATOR. N. P. Otis and R. C. Smith, 
Yonkers, N. Y. 


467,233. PROCESS OF ELECTRIC METAL WORKING. H. Lemp, 
Lynn, and W. S. Woody, Chelsea, Mass. 


467,239. BATTERY ZINC. C. B. Schoenmehl, Waterbury, Conn. 


467,240. ELECTRIC BATTERY. C. B. Schoenmehl, Waterbury, 
Conn, 


P. Hickley, 


467,243. ELECTROMAGNETIC BRAKE. H. E. Walter, London, 
England. 


467,250. TROLLEY FOR ELECTRIC RAILWAYS. 
ding, Winthrop, Mass. 


467,255. LIQUID RHEOSTAT. H. Lemp, Lynn, Mass. 


467,259. ELECTRIC RAILWAY BRAKE. E. Verstrarte, St 
Louis, Mo. 


E. R. Har- 


467,270. INCANDESCENT ELECTRIC LAMP. C. H. Wilkins, 
Chicago, Ill. | 
467,276. INCANDESCENT ELECTRIC LAMP. J. L. Curtiss, 


Grand Rapids, Mich. 


467,318. COMMUTATOR FOR DYNAMO-ELECTRIC MACHINES 
AND MOTORS. E. Thomson, Swampscott, Mass. 


467,338. RHEOSTAT. C. Willms, Baltimore, Md. 


467,350.  ELECTROLYTICAL PLANT. ©. Stalmann, Anaconda, 
ont. 


467,358. REGULATOR FOR ELECTRIC GENERATORS. E.. W. 
Rice, Jr., Lynn, Mass. 


467,372. GALVANIC BATTERY. F. Gendron, Bordeaux, France. 
467,448. ELECTRIC RAILWAY. C. J. Van Depoele, Chicago, Il. 


467,449. CONTROLLING APPARATUS FOR ELECTRIC MO- 
TORS. C. J. Van Depoele, Lynn, Mass. 


467,450. ELECTROMAGNETIC RECIPROCATING 
ENGINE. C. J. Van Depoele, Lynn, Mass. | 


467,451. RECIPROCATING ELECTRIC ENGINE. C. J. Van De 
poele, Lynn, Mass. 


467,465. ELECTRIC LOCK. F. S. Holmes, Boston, Mass. 


467,478. ELECTRIC RAILWAY SIGNAL. Wm. F. Z. Desatt 
New York, N. Y. 


467,484. ELECTROLYTICAL PROCESS AND APPARATUS FOR 


ane OUT SAID PROCESS., O. Stalimann, Anaconda, 
ont, 
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SATURDAY, JANUARY 30, 1909. 


ISSUED WEBKLY 


TO THE CREDIT OF THE WIRELESS. 


Ever since those who go down to the sea in ships began 
the installation of wireless-telegraph sets, either to satisfy a 
fad or with a far-sighted belief that in time of emergency they 
might prove a valuable aid, both those on shore and afloat have 
been waiting for a real demonstration of the utility of this 
mysterious, yet reliable, source of communication. Because 
there was nothing more tangible to the public mind and to the 
uninitiated than the air through which to project the impulses 
which could be depended upon to render effective the apparatus 
designed to receive and translate these impulses, there has been 
much skepticism as to the value of wireless apparatus aboard 
ships. During the Russo-Japanese War it was reported that 
wireless had played an important part in effecting communica- 
tion between the scouts and the battleship fleets, but still the 
unbelievers scoffed. Notwithstanding the fact that bulletins 
were published on incoming and outgoing steamers connecting 
with the wireless-telegraph stations along the Massachueetts 
and Long Island coasts, there yet was to be had the definite 
mind-stirring and mind-impressing lesson which only an emer- 
gency of great proportions could teach. 

And eo it was that some time between Friday night and 
Saturday morning of last week, the ship Republic, of the White 
Star Line, which company, by the way, was one of the first to 
adopt the wireless, was plowing along outbound to the Mediter- 
ranean, about twenty-six miles south of Nantucket Shoals, on 
the coast of Massachusetts, when out of the fog loomed up the 
steamer Florida, of the Italian Line, and so close was the prox- 
imity of the vessels in the dense fog that prevailed that there 
was no time to avert a terrific collision. The Florida crashed 
through the side of the Republic, cutting down two cabin pas- 
sengers and killing instantly four of the crew, impairing the 
engines, stopping the dynamos, and rendering the ship helpless. 
The Marconi operator, John R. Binns, a modest hero of British 
extraction, tested out his apparatus and found that his accumu- 
lators were in fine shape and his aerial intact. Immediately 
after, the ether was throbbing with Hertzian impulses, which 
whispered to the world that a steamer had been rammed and 
for all stations to stand by. By all stations, according to the 
international code of ethics understood and obeyed by all con- 
tributing to it, is meant that wherever the message may be 
picked up, all efforts must be made to render immediate assist- 
ance. Shoreward, on the New England coast, at Siasconset, on 
Nantucket Island, the message was picked up, and back came 
the response, “All right, old man; where are you?” Away down 
the ocean lane, proceeding on its wav to New York, was the 
Baltic, a sister ship of the rammed, steamer, and her alert op- 
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erutors caught the message, discovered the position of the dis- 
abled one, and all speed was made to reach her with the least 
possible delay. The French steamer, La Lorraine, nearly 200 
miles away, and almost within sight of its harbor, caught the 
whisper, slowed down its engines, whirled around, and then 
proceeded full steam to the aid of the Republic. 


time the operator at Siasconset had sent forth to the world the 


In the mean- 


message of distress, and from every point where assistance could 
be rendered government tugs, calvage steamers, wreckers and 
helpers from the office of the White Star Line proceeded imme- 
diately to the scene of the accident. 

There being danger of the Republic sinking, the passengers 
were transferred to the Florida, remaining there but a short 
time, when the Baltic nosed them out of the fog, and the pas- 
sengers were then retransferred to the giant Baltic, later on 
proceeding to New York. It is unfortunate that the heroic 
efforts made by Captain Sealby and his devoted crew, including 
Binns, the Marconi operator, did not avail to save the Republic, 
and on Sunday afternoon she sank off No Man’s Land, near 
Martha’s Vinevard, Mass. 

Of course, it is hardly fair to ascribe all the credit for 
the saving of the thousand or more souls aboard the two steam- 
ers to the work of the wireless, but it is appalling to even con- 
sider what might have happened if means had not been available 
for summoning assistance from far and near. Only a few 
vears ago these ships might have come together, drifted apart 
in the fog and been lost without anyone knowing the story of 
the disaster. It was three days after the sinking of the Ia 
The 


part that the wireless played in first summoning assistance to 


Burgeyne before this disaster was known to the world. 


the disabled vessels, directing the steering of the fleet coming 
to their relief, and then keeping the anxious ones informed 
concerning the progress of rescue, has demonstrated that when 
Now that the 
lesson has been thus vividly taught, it is hard to conceive how 


its aid was most needed it was ready and sure. 


anyone will again doubt the value and necessity of equipping 
every ship that floats with this source of communication between 
itself and the shore and its sister ships of the world’s flotilla. 


THE CONVENTION OF THE NORTITWESTERN ELUC- 
TRICAL ASSOCIATION, 


A year ago, when the sixteenth annual convention of the 


held at Milwaukee, 
there was some apprehension as to whether the association would 


Northwestern Electrical Association was 


survive the splitting up of its organization into several state 
organizations, and there were many expressions of doubt in 
regard to the efficiency of the association. The inauguration 
of the Wisconsin state commission, having jurisdiction over the 
electric-lighting and street-railway systems, with its promulga- 
tion of a policy of extending to the corporations an indetermi- 
nate franchise, caused considerable worry, and this, together 
with the first pangs of an industrial and financial depression, 
was enough to bring about a feeling of discouragement such as 
these interests had not been conscious of in many a year. 


With these conditions in mind, it is gratifying to note the 
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fine spirit of enterprise and good-will which dominated the 
entire proceedings of the two days’ convention held at Milwav- 
kee last week. Not only were the technical papers presented 
of a high order of meiit, and those presenting them the men 
best fitted to elucidate the various problems dealt with, but 
there was evident a satisfaction with the outlook for business 
and an agreeable concession that the work of the public-service 
commission meant -better times for the public-utility corpora- 
John I. Beggs, president of the Milwaukee Electric Rail- 
way and Light Company, voiced the sentiments of the public- 
utilitv operators in Wisconsin and adjoining states when he said 


tions, 


that the regulations of the commission meant not only protec- 
tion to the consumer, but established a bulwark of safety for 
the corporation. Not in vears were the securities of these cor- 
porations more stable than at the present time, and, conforming 
to the regulations suggested by the public-utilities law, there 
was no reason to fear that the interests of the investor would 
not be conserved. The matter of indeterminate franchises was 
no longer a cause for anxiety, as the working out of this idea 
apparently assured the corporation doing its best to serve its 
customers that unnecessary and disastrous competition would 
not be allowed. While the necessity for a more close analysis 
of cost keeping and more extended forms of accounting might 
appear to impose a burden on the smaller companies, it would 
he found that this very analysis and close inspection of accounts 
would redound to the benefit of these companies, as it would 
indicate to them where the leaks were, and ultimately bring 
their cost of production to a minimum, so that the rather para- 
doxical situation of increasing the profits while reducing the 
cost to the consumer was a readily attainable end. 

In this connection it is interesting to note the suggestions 
which the Public Service Commission of New York has made 
in its second annual report to the state legislature. The legis 
lation called for can hardly be called corrective, and is entirely 
If carried out it will make 
the matter of the investment of large funds more practically 
certain of decent returns, and insure to the investor the con- 
servation of his capital and an appreciation of his usefulness 
to the community at large. 


on the side of the corporations. 


This is also the case in Indiana, where, on Tuesday of 
this week, a special meeting of the Indiana Electric Light 
Association was held to discover the possibilities of legislation 
now pending befcre the Indiana Legislature. This legislation 
will probably turn over to the State Railroad Commission the 
functions and authority coordinate with that of the public 
utility commissions of New York, Massachusetts and Wisconsin, 
including the regulation of the electric-lighting companies. 
Thomas McReynolds, the president of the association, in his 
opening address, said that if there is really a demand for creating 
a public-service commission, the people and the legislature 
should understand that the necessity for such a law does not 
come from the sole purpose of protecting the public against the 
corporation, but is for the common good of all. Henry L 
Doherty, than whom no one is better fitted to discuss this eub- 
ject, said that the reason why there had been a misunderstand: 
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ing between the corporations and the public was because the 
corporations had not properly educated the public to an appre- 
ciation of the great work they were doing. By its very nature 
the public-service corporation gives to the man of small means 
an opportunity to share in a business which requires an invest- 
ment which would otherwise be entirely outside of his financial 
ability. 

Reverting again to the convention of the Northwestern 
Electrical Association, one of the features was the discussion 
on tungsten lamps. The central station is now adopting an 
attitude of increasing the use of the higher-ellicieney filaments, 
realizing that in few cases does this mean a reduction of cur- 
rent consumption, and better satisfies the consumer by giving 
him more light for the same expenditure, also assisting the 
company to supply an increasing network without adding to 
the present generating equipment. Concerning the status of 
the carbon lamp, it is the general consensus of opinion that, for 
some time at least, there will be a considerable demand for the 
alder type of incandescent. It may be remarked, however, that 
so impressed have central-station managers become with the 
possibility of pushing the sales of higher-efficiency lamps, that 
it would not be surprising if the operating companies, in the 
large cities at least, should adept the policy of renewing lamps 
of sixteen candlepower and over with metallized-filament and 
metallic filament incandescent units, thus discouraging the con- 


tinued use of the earbon-filament Incandescent. 


RAILROADS AND ELECTRIC RAILWAYS IN MASSA- 
CHUSETTS. 

The indications are that clectric railways and steam rail- 
roads in Massachusetts will remain under Independent contro] 
and operation for some time to come, Judging from a special 
report submitted this week by the Railroad Commission to the 
Legislature. The hoard reviews the history of both kinds of 
transportation systems in a thoreugh way, and points out that 
the policy of the state has never been one of definite encour- 
agement to the combination of distinctly different systems 
occupying special and separate fields. The evidence of recent 
years is that the electric railways are still undergoing develop- 
ment and expansion, and that both svstems are fulfilling theit 
Separate functions satisfactorily. While it is true that if some 
of the weaker electric railways were absorbed by the stronger 
steam roads, the board points out that such a policy would lead 
ultimately to the control of all the transportation interests in 
the State by a very few hands, and it feels that Massachusetts 
is not vet ready for an experiment of this character. 

The status of the so-called electric railroad, operating on 
a private right-of-way verv largely, and under recent laws 
giving such roads a more important status than the ordinary 
trolley line running in the streets or highways, is as yet inde- 
terminate by experience. One of these lines has been author- 
ized between Boston and Providence, but on account of the 
financial depression, has been held in abeyance temporarily. 
Just what the relations of this type of road will be to a future 


electrified steam system, is difficult to say. 
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ELECTRIC VERSUS GAS LIGHTING. 
Electric lighting, with its absence of combustion, has 
always been superior to that with coal gas in its relation to 
the publie health, and recent practice in gas manufacture makes 
it still more desirable to use electricity for all interior illumi- 
nation, 

At its best, lighting with coal gas delivers carbon dioxide 
and hurtful sulphur dioxide into the air of living rooms, and 
very frequently corrosive sulphurie acid is also liberated. 

Of these products of gas combustion, the sulphur com- 
pounds are most to be feared, and factors in gas production 
tend to largely increase the amount of these compounds per 
thousand feet of gas. To lower the cost of manufacture, cheaper 
grades of coal that contain more sulphur than those formerly 
in use are being resorted to in some cases, and this increases 
the quantity of sulphur in the crude gas as it comes from the 
retorts, Then again, retort temperatures emploved to carbonize 
coal have been on the rise for some vears, and this rise carries 
with it larger proportions of sulphur in gas from the same coal. 
Qn this point, it has been shown by experiment with a certain 
coal that a temperature of carbonization which yields 11,620 
cubic feet of gas per ton produces sixty-five per cent more sul- 
phur, noi including sulphuretted hydrogen, per thousand cubic 
feet of gas, than a temperature which vields only 9,4314 cubic 
feet of gas per ton of coal. l 

With both the quality of the coal and the method of car- 
bonizalion giving increased percentages of sulphur per thousand 
feet of crude gas, as it comes from the retorts, lime purification 
is being abandoned at many plants, so that all of the sulphur 
net in the form of sulphuretted hydrogen is allowed to remain 
in the gas distributed to consumers. The importance of these 
changed conditions from the standpoint of sulphur quantity is 
illustrated by the figures for one of the London (England) gas 
companies, Which supplied gas with a maximum of 20.7 grains 
of sulphur per 100 cubic fect, during the first three months 
of 1905, when lime purification was in use, and gas with a 
maximum of 78.5 grains per 100 cubie feet, during the first 
three months of 1906, when lime purification had been avan- 
doned. 

A recent tet of Edinburgh (Scotland) gas vielded at the 
rate of one ounce of sulpburie acid per 18421 feet, on com- 
bustien. 

The logic of facts like these points to the inereased sub- 
stittion of electric light for gas in interior illumination, where 
there are human beings to be injured by sulphur dioxide and 
sulphuric acid, and furniture, draperies and paintings to be 
eaten by the latter. 

It does not follow that the total consumption of gas is to 
decrease, but merely that its use is to shift more and inore 
from lighting to cooking and heating. A long distance has in 
fact been traveled already in the direction of this change, and 
the greater part of the increase in gas consumption during 
recent vears, for some plants at least, has been due to its use 
as fuel rather than light, so that many plants now sell sixty 


to eighty per cent of their total output fot didating (purposes. 
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The Seventh International Congress of 
Applied Chemistry. 

London is to be the scene of a notable 
gathering of chemists in May of the pres- 
ent year, when the seventh International 
Congress of Applied Chemistry will meet 
under the patronage of King Edward VII, 
and of the Prince of Wales, who is ex- 
pected to open the Congress and to ad- 
dress the 3,000 or more members gathered 
from all the countries of the world. 

The first Congress of this kind was held 
in Brussels in 1894 and was organized 
by chemists dealing especially with the 
sugar industry, for the purpose of in- 
troducing uniform methods of valuation 
and analvsis in that industry. This gath- 
ering was a success, and at the next meet- 
ing in Paris, held in 1896, the aims and 
scope of the Congress were much widened. 

Since that year the gathering has grown 
in magnitude and importance, and it now 
embraces chemists from all countries 
of the world, and covers all departments 
of chemical industry. At Berlin, in 1903, 
a total membership of 2,533 was regis- 
tered, and the expenses of the gathering 
ran up to $75,000, while at Rome, in 


President, Sir William Ramsay, K. C. B 


Section, President. 


1. Analytical Chemistry} Dr. E E. Thorpe, C. B., 
2. Inorganic Chemistry | Dr. Ludwig none F. R. 


S. F. I. C. 
Sir Hugh Bell, Bart. 


3. (a) Metallurgy and 
Mining. 
(b) Explosives. Sir A. Noble, Bart., 
K.C.B, F.R.S 
4. (a) Organic Chemis- 


Prof. W. H. Perkin, 
F. R. S, F.I. C. 

Prof. W. H. Perkin, 
F. R. S, F. I. C. 

Prof. R. Meldola, F, R. 
S.. F. I. C. 


(b) 
(c) 


ry. 
Physiological. 
Allied Industries 
Sir Richard Garton. 


Qo 


. Sugar. 

. (a) Starch. Dr. Horace Brown, F. 
R. S., F. I. C. 

(b) Fermentation. J. Gretton, M. P. 


-J 


. Agriculture. Rt. Hon. Lord Blyth. 


8. (a) Hygiene. Sir J. Crichton Brown, 
F. R. S. 

N. H. Martin. 

R. R. Tatlock. F. I. C. 

Sir W. de W. Abney, 

K. C. B., F. R. 8., 


(b) Pharmaceutical 
Chemistry. 
(c) Bromatology. 
9. Photographic Chem- 
istry. 


10. Electro-Chemistry. 


11. Law, Political Eco- 
nomics and Legisla- 
tion with reference 
to Chemical Indus- 
tries. 


ner, Bart. 


Rt. 
stone, G. 


1906, the total was only slightly reduced, 
being 2,375, a result no doubt due to the 
distance of the Italian capital from the 
other capitals of Europe. 

The work of the Congress is now car- 
ried on in seventeen Sections and Sub- 
sections, each with its own staff of off- 
cials. In these subdivisions the various 
papers presented are read and discussed 
by specialists in each branch of applied 
chemistry. The official languages of the 
Congress are English, French and Ger- 


Honorary President, Sir Henry E. Roscoe, Paia S. 


F. I. C. 
Rt. Hon. Sir John Brun- 
. Lord Alver- 
. M. G.. 
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man. The organization of the Congress 
is, in fact, modeled very much on the 
lines of the British Association; but the 
Congress is cosmopolitan in character and 
no attempt is made to cover other branches 
of science or industry, than those indi- 
cated by its title. 

The list of Sections and Sub-sections, 
with their chief officers (for the London 
Congress), is given in the table herewith. 

A journal is published daily during the 
meeting of the Congress giving the pro- 
gramme for the day, a short summary of 
the papers read and discussions of the pre- 
vious day, and a list of visitors, with 
their local addresses. The full official re- 
port of all the papers and discussions is 
published about a year after the close 
of the Congress, and is now a most im- 
portant and voluminous publication. The 
report of the Berlin Congress occupies 
four volumes of 1,000 pages each, while 
that of the Rome Congress is nearly as 
bulky and extensive. 

Special lectures and addresses have been 
arranged during the London Congress 
week, at which all the sections will com- 
bine. Professor Haller, of Paris, Prof. 


Vice-President. | Honorary Secretary, 


—_—————— D 
Sir W. Crookes, F. R| A. C. Chapman, F. I. C. 
S. F.I. C 


Dr. E. F. Armstrong. 
D. A. Louis, F. I. C. 


Sir J, Dewar, F. R. S., 
F. I. C. 
prol Henry Loujs, 
Capt. T. G. Tulloch. 
Prof. F. S. Kipping, 
F. R. S., F.I. C. F. I. C. 
Dr. AT a ee Dr. Aders Plimmer. 
Prof. A. G. Green, Dr. J. C. Cain. 
F. I. C 


Ed. Tate. — Dr. L. T. Thorne, F. I. C. 
Sir Walter Palmer, J. L. Baker, F. I. C. 
a 


A. R. Ling, F. I. C. 
A. D. Hall. 
Dr. K. Menzies. 


J. E. Petavel, F. R. S. 
Dr. G. T. Morgan, 
I. C 


Bart. 
Prof Adrian J. Brown, 
Dr. J. A. Voelcker, 

F. I. C. 
Prof. H. R. Kenwood. 
J. C. Umney, F. I. C. |E. F. Harrison, F. I. C. 


C. H. Cribb, F. I. C. 
H. Chapman-Jones, 
F. I. C. 


E. J. Bevan. F. I. C. 

Sir H. Trueman Wood. 

Dr. G. T. Beilby, F. R.| Dr. F. Mollwo Perkin. 
S, F. I. C 


Rt. Hon. Sir J. Fletcher-' Rt. Hon. Viscount Tiv- 
. Moulton, F. R. S. erton. 


Otto de Witt, of Berlin, Professor Pa- 
termo, of Rome, and Sir Boverton Red- 
wood, of London, have consented to de- 
liver lectures upon the subjects of which 
ihey have made a special study. 

In the way of evening entertainments 
there have been arranged a soiree at the 
South Kensington Natural History Mu- 
seum, a banquet at the Crystal Palace, 
a reception at the Mansion House by the 
Lord Mayor, and one or two smoking zon- 
certs. Itis also hoped that the King will 
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receive the visitors at Windsor Castle one 
afternoon during the meeting. 

The London meeting of the Congress 
is therefore likely to be a record one, both 
in number and importance. Further in- 
formation concerning it may be obtained 
from the Hon. Secretary Wm. McNab, at 
10 Cromwell Crescent, South Kensington. 

: ede 
Porcelain as an Insulating Material from 
a Physico-Chemical Standpoint. 

The chief requirements of a good and 
reliable insulating material are that it has 
a high electrical resistance, is little hydro- 
scopic, is fireproof and that it has a long 
life and is mechanically strong. There 
is no material which possesses all these 
qualities in an ideal sense, but the best 
material at the present time is undoubt- 
edly porcelain. The chief substances of 
which porcelain is composed are feldspar, 
quartz and kaolin, also called porcelain 
earth, the latter being the most impor- 
tant. If porcelain earth is burned alone 
the result is a white, hard, porous sub- 
stance which is highly hygroscopic and 
unsuitable as an insulating material. 
Feldspar, when heated above 1,200 de- 
grees, produces a glass of dull, milky ap- 
pearance, caused by numerous small air 
bubbles. If heated still higher it has the 
capacity of fusing quartz and forming in 
combination with the same a homogene- 
ous flux. The glaze of porcelain is nothing 
but a glass flux produced from the burned 
porcelain mass itself by the addition of 
other fluxes, as feldspar, chalk or mag- 
nesia. The processes that take place in 
the furnace during the burning of porce- 
lain have recently been made the subject 
of an exhaustive scientific investigation 
hy the author of this article, Dr. A. Zoell- 
ner, and his results are summarized as fol- 
lows: 1. Porcelain, especially that em- 
ployed for high-tension insulators, must 
not be burned below a certain temper 
ture (1,400 to 1,450 degrees Centigrade); 
because at these temperatures the most 
important chemical and physical change 
take place in the mass. 2. The air bub- 
bles in porcelain are the cause of glow and 
brush discharges and of those breakdowns 
that are not due to faulty porcelain in it- 
self. 3. The limits of the capacities of 
porcelain as an insulating material are not 
vet ascertained. They will be determined 
by a systematic test of masses of different 
composition, and, furthermore, by & 
periments to ascertain to what degree al! 
bubbles are avoidable——Translated and 
abstracted from. Electrotechnische Zeil- 
schrift (Berlin) ,.December 31. 
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OPPORTUNITIES FOR ELECTRICAL 
MANUFACTURERS IN SOUTH 
AMERICA. 

FROM THE REPORT OF C. M. PEPPER, SPE- 
CIAL AGENT OF THE UNITED STATES DE- 
PARTMENT OF COMMERCE AND LABOR. 


BY H. G. WARD. 


From time to time the Department of 
Commerce and Labor sends its special 
agents to various parts of the worid to 
investigate the possibilities for increasing 
American trade in those countries. One 
of these trained special agents, Charles M. 
Pepper, was recently sent to report on 
the trade conditions on the west coast of 
South America, and the results of his in- 
vestigations have just been laid before 
Congress. The following excerpts from 
the Pepper report are of interest to the 
electrical world: 

The commercial area of the west of 
South America includes the 3,100 miles 
of sea line from Panama to Valparaiso, 
end the country back of it, which consists 
of the valleys and plains of the inter- 
mountain region and the slopes of the 
Andes system. The population within 
this trade area comprises: Colombia, 
600,000 inhabitants; Ecuador, 1,500,000 ; 
Peru, 3,500,000; Bolivia, 1,816,000; and 
Chile, 3,250,000, or a total of 10,666,000. 


an 
lhe area has an international trade of | 


*250,000,000 and upward annually. The 
proportion of the United States in this 
trade is approximately $50,000,000, with 
the balance usually in favor of the coun- 
tries of the southern continent. Since 
the construction of the Panama Canal was 
begun by the United States it has been 
apparent that there is a widening field in 
this commercial territory for the output 
of American factories. The United States 
already has shared in the growth, but 
there are broader opportunities. In addi- 
tion to the railway and mining enterprises, 
“pecial note should be made of the possi- 
bilities for utilizing the waters of the 
Andes for hydroelectric power. 

The installation of electrical machinery 
may properly be characterized as one of 
the future great industries of the west 
coast. The scarcity of fuel explains this 
prospect, though scarce fuel would not 
give encouragement to electrical develop- 
irent unless the natura] source also ex- 
isted. This is found in almost unlimited 
quantities in the waters of the Andes. 


There is hydroelectric power capable of in- 


definite development, differing only in dif- 
ferent regions. This power already is 


utilized to a limited degree for lighting, 
trolley traction, and light manufacturing. 
From Ecuador to Chile all the larger mu- 
nicipalities have electric lighting, but 
there are many small towns in which it is 
yet to be introduced. Its use for private 
residences, stores, etc., is capable of great 
extension. 

In Ecuador the street-car systems of 
Quito, the capital, and Guayaquil are be- 
ing transformed into trolley systems. At 
Quito the power is near at hand, but for 
Guayaquil it has to be brought from a 
distance. A promising project ın this 
country is to bring the power by long- 
distance transmission from the Chimbo 
River, fifty-five miles, to Guayaquil, and 
utilize it for manufacturing industries, in 
addition to traction and lighting. 

In Peru the most extensive employment 
of electricity is that which is obtained 
from the Rimac River. The chief enter- 
prise is one which brings the power from 
Chosica, thirty miles, to Lima, and em- 
ploys it for street-car companies, for light- 
ing, and for small manufacturing. Most 
cf the cities have electric-light systems, 
and a few of them also traction systems 
operated by electricity. In its broadest 
operation—that is, for transportation— 
Peru offers the most inviting field in the 
Central Railway, with its four-and-one- 
half-per-cent grades and its numerous 
other engineering problems. The project 
of operating certain sections of this rail- 
way by electricity, so long as neither defi- 
nitely accepted nor definitely rejected by 
the Peruvian Corporation, may be said to 
be open. 

Peru offers also a prospective field for 
the utilization of electricity on a iarge 
scale in sinelting. The Cerro de Pasco 
Company’s investigations of the power 
available in two rivers, thirty and fifty 
miles distant, have predisposed the officials 
to follow up the subject. No promise is 
held out of immediate results, yet there 
is the probability which comes from the 
economic saving that may be effected in 
operating the smelters and other works 
vt this great altitude. 

In Bolivia the first utilization of elec- 
tricity on a large scale may be in the 
mining industry. The encouragement 
comes from the necessity of finding some 
substitute for the high-priced fuels. Ita 
application to the railway system is a mat- 
ter of the more remote future; but if the 
plans of the Bolivian government are car- 
ried out for a railway from La Paz 
through the Yungas region to the naviga- 
ble waters of the Beni River, electricity, 
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in the opinion of competent experts, will 
be the motive power. Six per cent grades 
will be required on this line, and they can 
be overcome by electrical power easier 
than by any other means. 

The use of electricity in Bolivia at 
present is on a limited scale. La Paz has 
an electric-lighting system and may in- 
stall a trolley. In the Corocoro mining 
district hydroelectric power can be ob- 
tained over a sixty-five-mile transmission, 
and it is available within a shorter dis- 
tance of the Oruro mines. The estimated 
reduction of the cost per horsepower per 
hour for the mines by the use of elec- 
tricity is from three to ten cents, accord- 
ing to the location of the mine and the 
fuel used. Oruro has electric lights, and 
a few other cities have made contracts for 
them. Electricity would also be of great 
benefit to hight manufacturing industries, 
since fuel is so high-priced. 

In Chile electricity is pretty generally 
employed, both for traction purposes and 
lighting, while there is some utilization of 
this foree in manufacturing. The two 
lines of future development are for manu- 
facturing and railways. The leading 
project of a railway character is for elec- 
trifying the line from Valparaiso to San- 
tiago, but there are numerous other enter- 
prises. An important German hydro- 
electric enterprise is that for the Maipo 
River, near Santiago. 

In the general class of electrical appa- 
ratus the extension of the telegraph and 
telephone systems is to be noted. This is 
constantly going on. New telephone ex- 
changes are being installed in many cities, 
while there is a notable tendency toward 
iong-distance lines. The extension of the 
‘teiegraph lines and the market for copper 
wire and apparatus is twofold. There is 
the growth which is due to the building 
cf railways, and there is the effort of the 
different governments to enlarge their sys- 
tems fo as to bring remote regions in con- 
nection with the centres of population. 
Bolivia, Peru and Ecuador are all extend- 
ing their telegraph lines toward the Ama- 
zon basin. It is also worth noting that 
si veral of the governments interested have 
given concessions for the installation of 
wireless systems in the vast interior river 
regions. 

The three leading electric companies 
in the United States are represented in 
all the west coast countries and have been 
iveressive in seeking the business. The 
from the German 
includes: telephone 


chief competition is 
companies, and this 
and similar apparatus, 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


CHAPTER IV. (PART I.) —TRaNSFORMERS. 


——— 


ESSENTIALS OF TRANSFORMER CONSTRUC- 


TION. 
The principles of the transformation of 
an alternating current of a given voltage 


FIG. 78.—WINDING OF TRANSFORMER WITH 
CIRCULAR COIL, SHOWING LOW- 
TENSION LEADS. 


into one of any desired voltage have al- 
ready been considered. 

A transformer consists essentially of 
two electrically distinct circuits linked by 
an iron core or magnetic circuit. An al- 
ternating current flowing through one of 
the coils generates an alternating mag- 
netic flux which circulates through the 
iron core and scts up in the secondary 
winding an alternating-current clectromo- 


FIG. 81.—ASSEMBLED TRANSFORMER 
COILS. 


tive force of the same frequency. The 
ratio of the voltage of the inducing cur- 
rent to that of the induced current is the 
same as that of the number of primary to 
secondary turns. 


CORE-TYPE TRANSFORMER. 


There are several methods of winding 
the conductors on the iron magnetic cir- 
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cuit. Fig. 78 is an illustration of a com- 
mon type of transformer. The two legs 
of the iron core are each wound with 
concentric primary and secondary coils. 
The {wo primary coils and the two sec- 
ondary coils are connected together, re- 
spectively, as shown in the illustration. 
Fig. 79 shows the cruciform-section core, 
with the two sets of coils removed. In 
some cases the coils are of rectangular 
rather than circular form. 


FIG. 79.—COMPLETED CRUCIFORM CORE 
AND CIRCULAR COILS. 


SHELL-TYPE TRANSFORMER. 

Another construction, illustrated in Fig. 
50, is that of the shell-type transformer. 
The core is built up of laminated punch- 
ings. Hach layer of lamination is re- 
versed in direction with reference to the 
preceding layer, thus giving a continuous 
magnetic path of low reluctance. The 
cores are built up around the windings, as 
shown in the illustration. 

The assembled coils for this trans- 
former, before being set up with the mag- 
netic circuit, are shown in Fig. 81, while 
the successive stages of winding the coils 
ste shown in Fig. 82. 

TYPE H TRANSFORMER. 

Still another type of transformer is 

given in Fig. 84. The high-tension coils 


FIG. 82.—STEPS IN THE BUILDING OF AN 
AIR-BLAST TRANSFORMER COIL. 


shown, with the case removed, in Fig. 83. 
The coils are wound around a centre leg, 
and the magnetic circuit is completed by 
vokes on four sides. 


MOUNTING TRANSFORMERS. 


A view of the top of a transformer, 
showing the method of insulating the ter- 
minals and the connections for fuses, is 
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given in Fig. 84. The high-tension coils 
are usually divided into two parts, so that 
they can be connected either in series or 
in parallel, and thus be used on circuits 
of 1,100 and 2,200 volts. 

Particular care must be taken in the 
construction of the coils to see that they 
are properly insulated, not only from each 
other, but that the separate turns and coils 
are insulated. 

The laminations of the iron core are 
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FIG. 80.—ASSEMBLED CORE AND COILS. 


also usually coated with enamel, which is 
baked on at a high temperature. This 
decreases considerably the core losses due 
to the eddy currents which would other- 
wise circulate in the iron core. 
Transformers are usually enclosed in 
an iron case filled with oil, which assists 
in maintaining the insulation and pro- 
tects it from the effects of moisture. 
The method of mounting transformers, 
such as are used on lighting circuits, i8 
shown in Fig. 85. The high-tension gide 


s g, 
FIG. 88.—TRANSFORMER CORE AND COIL 


of the transformer is shown brought out 
in the rear and connected to the upp 
line having the smaller wires. On the 
same cross-arm which carries the high- 
tension line, and connected to the latter, 
are shown two fuse blocks. 

With the increased use of high-voltage 
transmission lines’and units of large ct 
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pacity, there have come into use trans- 
formers of great size compared with those 
employed a comparatively few years go. 
COOLING OF TRANSFORMERS. 

Transformers having a capacity greater 
than 500 kilowatts, and in some cases 
those above 100 kilowatts, have special 
arrangements for cooling. Although the 


FIG. 84.—INTERIOR OF CASE WITH CORE 
IN POSITION. 


losses of these large transformers are rel- 
atively small, being usually not more than 
two per cent, still this amounts to con- 
siderable energy to be dissipated, with 
transformers having a capacity of several 
thousand kilowatts. All of the losses— 
those in the iron due to hysteresis and 
eddy currents, which are called the iron 
losses, as well as those due to resistance 
in the primary and secondary coils, known 
as the copper losses—appear as heat. 
Some arrangements for cooling are there- 
fore necessary in the case of transformers 
of large capacity. 
WATER-COOLED TRANSFORMERS. 


One method of cooling is by the use 
of water pipes, as illustrated in Fig. 86. 


FIG, $5.--TRANSFORMER INSTALLED ON 
POLB. 


Several oil-insulated, water-cooled trans- 
formers having a capacity of 2,250 kilo- 
Watts each at 22,000 volis, are shown in 
Fig. 87. These are in use at Niagara 
Falls, N. Y. 

AIR-COOLED TRANSFORMERS. 


Another method of cooling is by means 
of an air blast. This requires that the 


insulation be impervious to moisture and 
ihat the windings and magnetic circuit be 
ro built as to be easily ventilated. In Fig. 
88 is shown a longitudinal cross-section 
view of an air-blast transformer, the path 
of the air being indicated by the arrows. 
Air is usually supplied to transformers 
of this type by means of a blower, which 
is run by a small motor. The pressure 
of the air supplied for cooling transform- 
ers depends on the size of the unit, in- 
creasing for the larger apparatus, since 
the air ducts are longer, and consequently 
offer greater frictional resistance. High- 
voltage transformers of the same capacity 
as those of lower voltage are larger, and 
so usually require greater air pressure. 


— 
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FIG. 86.—A LARGE OIL-INSULATED, WATER- 
COOLED TRANSFORMER. 


The blast pressure varies from one-half 
ounce to one ounce for transformers hav- 
ing capacities up to 3,000 kilowatts and 
voltages up to 33,000. 

A transformer of this type having a 
capacity of 2,750 kilowatts is made to op- 
crate continuously at full load with a 
temperature rise not exceeding thirty-five 
degrees Centigrade, and continuously at 
one-quarter overload with a rise not 
greater than fifty-five degrees Centigrade. 
It is also claimed that it will operate at 
fifty per cent everload for an hour with a 
temperature limit of sixty-five degrees 
Centigrade. 

As to whether water or air cooling is 


better has not been definitely decided. 


Each method has some advantages. 
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An Electromagnetic Explanation of the 
Aurora. 

According to the common theory which 
Is assigned for the explanation of the 
aurora borealis, or “northern lights,” the 
luminous streams which are seen on these 
occasions are taken to be electrical dis- 
charges through the rarefied strata of the 


FIG. 87.—OIL-INSULATED, WATER-COOLED 
TRANSFORMERS. 

atmosphere. The position of the bands 

is entirely within the limits of the gaseous 

envelope of the earth, and a distinct paral- 

lax can be obtained by two observers, gep- 

arated by a short distance. 

Reducing the hypothesis of the electro- 
magnetic character of the aurora to a caleu- 
lable position, P. Villard in a recent paper 
published in Comptes Rendus, has under- 
taken to estimate the electrical quantities 
required to secure the observed effects. 

As a result of experiment it has been 
noted that a closed circuit which is par- 
tially made up of ions is the seat of an 


FIG. §8.-- SECTION OF AIR-BLAST TRANS. 

FORMER, SHOWING AIR-DUCTS, 
electromotive force when caused to rotate 
around the axis of a magnet. The rota- 
tion of the conducting surface of the earth 
with the ionized atmosphere above it forms 
an analogous case in which there is an 
electromotive force of from 100,000 to 
150,000 volts—directed from the equator 
to each of the poles, 
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New Legislation Requested by New 
York Public Service Commission. 
The second chapter of the annual re- 

port of the Public Service Commission of 
the First District to the Legislature dis- 
cusses the necessity for new legislation as 
to rapid transit in New York city, makes 
special recommendations for new legisla- 
tion and points to the present lack of ac- 
tion in the Board of Estimate in author- 
izing expenditures for new routes. The 
recommendations are: 

“A constitutional amendment exempt- 
ing from the ten per cent debt limit 
bonds for the construction of rapid tran- 
sit lines, when, so far and so long as 
such rapid transit lines shall be self-sup- 
porting. 

“An amendment to the Rapid Transit 
Act providing that operating contracts 
for extensions of rapid transit lines may 
be made to terminate at the same time as 
the original operating contract, this com- 
mission having the power in conjunction 
with the Board of Estimate and Appor- 
tionment to fix the terms, conditions and 
compensation and to readjust the same 
each twenty years thereafter. Such 
phraseology should be used as will make 
it clear that extensions proceeding beyond 
terminals are alone intended. 

“An amendment to thé Rapid Transit 
Act which shall give this commission the 
power in conjunction with the Board of 
Estimate and Apportionment to allow the 
construction and operation of rapid tran- 
sit lines by private companies upon pay- 
ment of part of the earnings to the city, 
or other proper terms and with a reserva- 
tion to the city to purchase at any time 
after a certain period not more than 
twenty years and without any payment 
for the franchise itself. 

“An amendment to the Rapid Transit 
Act which shall give this commission the 
power, in conjunction with the Board of 
Estimate and Apportionment, to grant 
franchises to existing corporations owning 
rapid transit lines, to construct and main- 
tain extensions or to lay and maintain ad- 
ditional tracks on the whole or part of 
their routes, with a reservation to the city 
of the privilege to purchase at any time 
after a certain period of not more than 
twenty years and without any payment for 
the franchise itself. Such phraseology 
should be used as will make it clear that 
extensions proceeding beyond terminals 
are alone intended. 

“An amendment to the Rapid Transit 
Act making it possible for this commis- 
sion, in conjunction with the Board of 
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Fstimate and Apportionment, to make op- 
erating contracts for a longer period than 
twenty years or else to make operating 
contracts terminable at anv time after a 
certain period of not more than twenty 
years, with a provision that the equipment 
shall be purchased at a fair price by thc 
city at the termination of the contract. 

“An amendment to the Rapid Transit 
Act rescinding the requirement that the 
operator must pay interest and a specific 
annual sum for sinking fund on the en- 
tire cost of a rapid transit line, and per- 
mitting the commission and the Board of 
Estimate and Apportionment to adapt the 
operating contract to the specific needs of 
each case. 

“The commission favors permitting the 
cost of rapid transit lines to be assessed 
in whole or in part on the lands benefited, 
but it is not yet prepared to recommend a 
definite method. 

“Greater freedom should be given to 
those who have to arrange the terms of 
operating contracts, and so long as the 
concurrent action of the Board of Esti- 
mate and Apportionment and a state 
board like the Public Service Commission 
is requisite, there is little danger that the 
terms will be made more lenient than the 
situation actually demands. These two 
authorities should be allowed to make the 
best possible terms with a private com- 
pany for operating and also to undertake 
the municipal operation if no private op- 
erator can be secured upon reasonable 
terms or if municipal operation seems 
preferable. The principle of acquiring in- 
terest and provision for a sinking fund 
would ordinarily be observed, but the city 
ought not to be bound to take an operator 
upon certain terms specified in advance 
or else be compelled to adopt muncipal 
operation.” : 

The commission advocates the taking of 
bonds issued for new subways out of the 
city’s debit limit. It is pointed out that 
it has been proved that subways are self- 
sustaining and that therefore the constitu- 
tion should be so amended as to exempt 
from the city’s indebtedness corporate 
stock sold for the construction of new 
subways. 

Concerning the attitude of the Board of 
Estimate tov-ard »uilding of new subways, 
the report says: 

“Owing to ihe refusal of the board to 
act, subway building has been held up 
over seven months, and the day when the 
citizens of New York will be transported 
in decency and comfort has thereby been 
placed further and further into the fu- 
ture. Several miles of new subway would 
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today be under construction if the Board 
cf Estimate and Apportionment had acted 
upon the contracts before it had author- 
ized an expenditure of less than $3,000,- 
000. The Public Service Commission has 
exercised every function bestowed upon it 
to secure the construction of new routes 
and is in no way responsible for the fact 
that no work has been started during the 
last year upon.new routes.” 

ope 
The Minnesota Electrical Association. 

The second convention of the Minne- 
sota Electrical Association will be held at 
ihe Nicollet Hotel, Minneapolis, Minn., 
March 18 and 19. The first meeting of 
this association was held last February. 

One of the features of the meeting will 
be a paper by Prof. George D. Shepard- 
son, of the University of Minnesota, and 
other papers are announced as follows: 
“Use of Tungsten Lamps for Street 
Lighting,” H. J. Gile, Minneapolis; 
“Tungsten Lamps from the Illuminating 
Engineer’s Point of View,” J. R. Cra- 
vath, Chicago; “Methods of Building Up 
a Day Load in Small Central Stations,” 
A. Wagner, New Ulm; “Proper Method 
of Purchasing and Using Coal,” Ludwig 
Kemper, Albert Lea; “Heating Appli- 
ances as an Aid in Developing a Day 
Load,” E. L. Callahan, Chicago. 

There will also be a report by the Com- 
mittee on Fire Insurance, an address on 
taxation of public-service corporations, by 
a member of the Minnesota Tax Commis- 
sion, and a complimentary dinner o 
March 18, followed by a theatre party. 
The electrical manufacturers, jobbers and 
supply dealers of the Twin Cities will 
make arrangements for the latter features. 

The president of the association is W. 
R. Putnam, of Red Wing, and the secre- 
tary, Ludwig Kemper, Albert Lea. 
ooe 
Experimental Side-Door Subway Train. 

An experimental subway train with side 
doors, which the Public Service Commis- 
sion ordered the Interborough Rapid 
Transit Company of New York city to 
equip and put into service many months 
ago, will be run for the first time on Feb- 
ruary 5. 

The company has completed one of the 
trains of eight cars, after having expert 
mented for months with a pneumatic door- 
opening device. 

The car to be used is the result of 8 
report made by Bion J. Arnold, of Chi- 
cago, to the Commission, and if it is 3 
success in New York the company will 


he required to change all the cars now in 
use. 
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The Bonham and Weber Smoke 
Recorder. 

The keen interest with whieh the au- 
thorities of large and small cities are di- 
recting the work of city inspectors toward 
the detection of unnecessary production 
of smoke by factories and buildings has 
necessitated a close watch in firing, so 
as to avoid fines and other penalties. A 
device which would automatically indi- 
cate to the engineer or fireman in charge 
of a plant the amount of smoke escaping 
from the stack, and which would also 
Jorm some record of the smoke escaping 
during a day’s run, would be of the great- 
est value in keeping down the production 
of smoke, and would also tend toward 
more economical firing, and at the same 
time establish a clean bill of health for 
the careful engineer. At the present 
time, no matter how carefully an engi- 
neer may train his firemen, there may be 
a time occasionally when, under extreme 
necessity, quick fires are made, and in 
bringing up the boiler pressure more 
smoke than usual escapes from the stack. 
If it so happens that an alert inspector 
is in the vicinity, the engineer of the 
plant may have to assume a good deal 
of a burden in proving that the smoke 
nuisance in his case is not a regular thing. 

W. R. Bonham, a well-known member 
of the electrical fraternity in Chicago, and 
western manager of the Sterling Electrical 
Manufacturing Company, and William 
L. Weber, an engineer of Chicago, have 
invented an automatic smoke indicator 
and recorder which it appears will do 
just the work required of it. In the 
breeching, just before it enters the stack, 
a perforated ring of piping is introduced, 
which takes out a small amount of the 
gases and other products of combustion 
that make up a fair sample of the con- 
tents of the breeching throughout its 
area. This ring is connected to a small 
Pipe, to which is attached a small blower. 
The pipe is led around to the boiler front, 
lerminating in a miniature smokestack 
cn the firing floor. The draft in the pipe 
ìs carefully regulated in comparison with 
that of the stack, so that if anv smoke 
is escaping from the big stack, the indi- 
cation will be recognized in the boiler 
room in exactly the same proportion. The 
device goes further than this, however, 
in that the fireman can detect the escape 
of smoke a minute or so before it reaches 
the top of the stack. He can at once ad- 
just his dampers or otherwise stop the 
smoke. | 
The pipe from the breeching can also 
be conducted to the office of the chief 
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engineer or manager of the plant on its 
way to the fireman’s floor, where it passes 
through a glass bowl interpolated in the 
pipe, and in this way a fair indication 
of the volume of smoke can be had at a 
glance. 

Provision is also made for recording 
the smoke escaping from the stack in 
twenty-four hours. A jet is taken off 
from the little pipe in the boiler room, 
and this impinges on a tape or properly 
marked disc moved bv clockwork. This 
record may be chemically prepared or cov- 
cred with some sticky substance, which 
will hold mechanically the particles of 
carbon forced upon it by the jet. 

Manv other applications of the device 
are obvious, and it is said to have found 
high favor with a large number of engi- 
neers in Chicago. 

———_—— 8 O ¢ ——— 
Computer in the Supervising Architect’s 
Office. 

The United States Civil Service Com- 
mission announces an examination Feb- 
ruary 24 and 25 at the usual places to 
secure cligibles to fill a vacanev in the 
position of computer (male), $1,600 per 
annum, in the office of the Supervising 
Architect, Treasury Department, and simi- 
lar vacancies as they may occur in that 
office. 

The examination will consist of the fol- 
lowing subjects about equally weighted: 
Materials and construgtion, involving 
knowledge of materials, principles of ar- 
chitecture and methods of construction: 
specifications and contracts, training and 
experience. Applicants must indicate in 
their applications that thev have had a 
good general education and not less tnan 
two vears’ experience in practical archi- 
tecture work and in the writing or inter- 
pretation of specifications, ete., either with 
architect or contractor engaged in the erec- 
tion of first-class buildings. Age limit. 
twenty vears cr over on the date of the 
examination. Applicants should at once 
apply to the United States Civil Service 
Commission, Washington, D. C., for ap- 
plication form 1312. 

— @ & 6 c 
Underwriters’ Association’s Electr:cal 
Committee. 

The date of the meeting of the Elec- 
trica! Committee of the Underwriters’ 
National Electric Association has been 
fixed for Wednesday and Thursday, March 
24 and 25, at the rooms of the New York 
Board of Fire Underwriters, 32 Nassau 
Street, New York city. The sessions will 
begin at 10 o'clock on Wednesday morn- 
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Chicago Electric Club Hears About 
Electricity in the Navy. 

In a talk before the weekly meeting of 
the Electric Club of Chicago, held in the 
café at the Electrical Show, Wednesday, 
January 20, Lieutenant Commander 
Witherspoon of the United States Navy, 
in charge of the naval exhibit in the 
Coliseum Annex, contrasted the increased 
use found for electricity aboard a modern 
man-o-war since the days, twenty-five 
years ago, when he was a student at the 
Naval Academy. 

The electrical equipment of a modern 
battleship, he said, is rightly esteemed the 
most important part of its complicated 
mechanism. In appreciation of this the 
dynamo room is one of the most carefully 
provected parts of the vessel, being en- 
closed in water-tight compartments and 
shielded by special armor. 

Indeed the use of electricity in the 
Navy has contributed to America’s spien- 
did gunnery recordefor accurate and rapid 
firing. This result is largely secured by 
the employment of electric rammers which 
enable the gun to be loaded, discharged 
and cleaned while a continuous aim is be- 
ing maintained. The electrical operation 
of turrets, magazines, ammunition hoists, 
ete., has made a facility of maneuvering 
possible that could never be obtained 
otherwise, 

Portable ventilators electrically driven, 
which can be placed where needed in the 
lower decks, have made in many hitherto 
uninhabitable parts of the vessel an atmos- 
phere as pure and fresh as the ocean air. 

The telephone systems aboard ship have 
important functions in transmitting or- 
ders, giving ranges, ete. Fire alarms in 
the magazines and water alarms in 
the bulkheads antomatically insure the 
sefety of the ship. Wireless telegraph 
and telephone systems as means of inter- 
ship and inter-fleet communication are in- 
creasing in the number and effectiveness 
of installations. 

Commander Witherspoon was given a 
rousing vote of appreciation after he had 
closed his brief address with an expressed 
wish, on the part of the Navy, that elec- 
trical contracts in the future may be more 
generally awarded to western companies. 
At the present time few bidders in the 
interior offer to undertake this class of 
work. 

W. N. Matthews, of W. N. Matthews 
& Brother, St. Lonis, who was a com- 
panion of Commander Witherspoon on 
several cruises a number of vears ago, was 
next called upon and responded with»some 


sea stories, 
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The Chicago Electrical Show. 
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Closing Week of the Fourth Annual Exhibition Under the Auspices of the Electrical Trades Exposition Company, 


In point of attendance and interest 
manifested both by exhibitors and visitors 
the fourth annual Electrical Show, held 
at the Coliseum, Chicago, from January 
16 to 30, under the auspices of the 
Electrical Trades Exposition Company, 
was entirely satisfactory. Up to the clos- 
ing night popular interest was maintained, 
and the exhibitors announce that there 
was little difficulty in attracting and hold- 
ing the attention of all who came; and 
it is particularly gratifving to note that 
the out-of-town representatives of central 
stations, telephone and telegraph com- 
panies and street-railway systems formed 
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a large part of those who came to witness 
this great demonstration of electrical ap- 
pliances. | 

During the two weeks of the show 
there were many special features which 
attracted the out-of-town visitors. Of 
course everybody who possibly could be 
there was in attendance on the opening 
night, and many faces long familiar in the 
electrical field were seen. On Monday, 
January 18, souvenirs in the shape of Bil- 
likin pins were distributed, and on Tues- 
day, January 19, a special effort was made 
to render the remarkable United States 
Navy exhibit of particular interest to 
army and navy men. On Wednesday, 


at the Coliseum, Chicago, January 16-30. 


January 20, the Chicago Electric Club 
iistened to an address by Lieutenant- 
Commander Witherspoon on the use of 
electricity on the modern battleship, and 
on Thursday morning a large delegation 
from Louisville, Ky., attended the ex- 
hibit in a body. On Friday, January 22, 
the members of the Northwestern Elec- 
trical Association were in attendance, and 
during the day and in the evening there 
were many gatherings in connection with 
the meeting of the Chicago Section of the 
Illuminating Engineering Society. Sat- 
urday, January 23, was designated as 
Students’ Day, and Sunday was a day of 


rest, not a single exhibitor being in at- 
tendance at the Coliseum. 

On Monday, January 25, souvenirs were 
distributed, and Tuesday was made espe- 
cially attractive for the telephone men. 
On Wednesday evening there was a grand 
rejuvenation of the Sons of Jove. On 
Thursday evening the Thomson-Houston 
reunion was held, the addresses being pre- 
ceded by an informal dinner carly in the 
evening. 

Popular concerts were rendered by John 
C. Weber and his famous hand, and Miss 
Blanche B. Mehaffev was the soloist this 
vear, entertaining the visitors afternoon 
and evening with her rendition of classi- 


cal and popular songs. The decorative 
scheme and the general nature of the ex- 
nibits were described very fully in the 
issues of the ELECTRICAL REVIEW AXD 
WESTERN ELECTRICIAN for January 16 
and January 23. These issues also con- 
tained a comprehensive list of the manu- 
facturers’ representatives in attendance, 
ond the present article will deal only gen- 
erally with the exhibits and specifically 
with those which were not described in the 
previous issues. 

The Albert & J. M. Anderson Mannuiac- 
turing Company showed a fine line of ele- 
tric-railway material, time switches and 
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switchboards ; the Appleton Electric C'om- 
pany, telephone supplies, wirelets and com 
duit fittings; the Autoelectric Sign Com- 
pany, electric signs. 

The exhibit of the American Steel and 
Wire Company showing an extensive Wy 
of bare and covered wire for electrical 
devices attracted a great deal of atten- 
tion, and the American Electric Po 
Company made an interesting exhibition 
of protective devices, enameled wire. rine 
stats and motor-starters. : 

The reception quarters of the Allis 
Chalmers Company, as usual, held forth 
many things of interest to the central-s& 
tion and stfeet-railway men,-and the tep 
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resentatives at this booth were kept busy 
explaining the features of the many lines 
of which this company is one of the lead- 
ing manufacturers. 
B The electrical advertising devices shown 
k by the American Automatic Advertising 
L Company and also the devices shown by 
the Attractograph Company, came in for 
a a good deal of notice. The ironing ma- 
vt chinery of the American Ironing Machine 
ca Company, the curling, soldering and 
a branding irons of the Del Sales Company, 


| 


the vacuum cleaners of the Duntley Manu- 
facturing Company, the fancy shades, 
domes and portables of the Colonial Art 
Glass Company, the electric incubators of 
the Cyphers Incubator Company, the fire- 
less cooking stoves of the Caloric Com- 
pany, the vacuum-cleaning machines of 
the Electric Suction Sweeper Company, 
ihe Electrie Cleaner Company, the Gen- 
cral Compressed Air and Vacuum Ma- 
chinery Company, and the Milwaukee 
Vacuum Machinery Company held the 
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attention of the householder all through 


the two weeks. 
In view of the wide introduction of 
tungsten lamps and the desirability of 


using these in a vertical position, where . 


the present installation of fixtures allows 
cnly an inclined position, the adapters of 
the Benjamin Electric Manufacturing 
Company were viewed with interest, and 
this company also made an excellent dis- 
play of wireless clusters and other electric- 


lighting specialties. 


F. B. Badt & Company, the well-known 
sales agents for Weston measuring instru- 


ments and Ward Leonard rheostats, re- 


newed many old acquaintanceships. This 
company’s exhibit also showed ‘the “Polar” 
flaming arc lamp, which will burn twenty 
hours on one trim of carbons, and several 
other electrical specialties. 

The excellent display of the Chicago 
Fuse Wire and Manufacturing Company 
gave to those interested in protective de- 
vices a good idea of the completeness of 


LOT 


the pretection which the up-te-date manu- 
facturer has at the disposal of, the enter- 
prising public-utility corporation, 

No more Interesting or attractive dis- 
play has ever been made than that of the 
Commonwealth Edison Company demon- 
strating the application of the motor drive 
to many industrial occupations, attracting 
crowds of keen observers. 

The display of the Central Electric 
Company was exceptional in its complete- 
ness and in the attention which it at- 
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GENERAL VIEW, FOURTH ANNUAL ELECTRICAL SHOW, COLISEUM, CHICAGO, JANUARY 16-30, 


tracted. The new “Opalux”™ fixtures and 
the comprehensive line of Price-MelKin- 
lock lighting specialtics were a surprise to 
visitors, and in the adjoining booth there 
was made a display of “Aurola” and 
i 5 . | 
“Alba” flaming are lamps. The “Alba” 
lamps have vertical carbons and are com- 
paratively new in this country. Thev are 
exceptionally popular for street lighting 
in Europe and are rapidly gaining public 
favor in this country. The maximum ra- 
diation is at aboutothirtve degrees below 


208 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 54—No. 5 


the horizontal, the spread of illumination peres, and the “Alba” 
covering a large area. The “Aurola” 


direct-current the large crowds which always gathered 
lamp twelve amperes. The latter is fur- about the exhibit of the Chicago Tele 
alternating-current and  direct-current nished either for thirty or forty volts at phone Company and that of the American 


AMERICAN STEEL AND WIRE COMPANY. as 
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F. B. BADT & COMPANY. 
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lamps take ten amperes at forty-five to the arc, two or three lamps being used in Telephone and Telegraph Company, and 
forty-six volts at the arc. The “Alba” series on 110 volts. the Collins Wireless! Telephone Con 
alternating-current lamp takes ten am- 


Popular interest was demonstrated bydiiinanyOexhibited its wireless telephone 8” 


ues 
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tem, and the representatives in charge of is always manifested in this excellent line. 
this booth made many friends for this new The testing apparatus shown by the lay public, it can be said that without 
aspirant for scientific honors. Electrical Testing Laboratories continued doubt a splendid object lesson was pre- 
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7 CHICAGO FUSE WIRE AND MANUFACTURING COMPANY. 


ji i 


CHICAGO PNEUMATIC TOOL COMPANY. 


COLLINS WIRELESS TELEPHONE COMPANY. COMMONWEALTH EDISON COMPANY. 


The controlling devices of the Cutler- to attract Jarge numbers of interested peo- sented to those interested in electrical de 
Hammer Manufacturing Company were ple, and while it might be assumed that vices of the efficient-v_and_value of the ap- 
well shown, and a great deal of interest purely scientific apparatus of this nature paratus” exhibited at this’ booth Across 
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does not hold great attractiveness for the 


the aisle the Electric Storage. Battery Company, showing a very interesting line Company, pneumatic clocks, programme 
Company made a very interesting exhibit of Excello flaming arc lamps; the Fort clocks and electric clocks; Hinde & Dauch 
of cells for various purposes. Wayne Electric Works, arc lamps, trans- Paper Company, corrugated paper special- 
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CRESCENT COMPANY. 
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ELECTRIC APPLIANCE COMPANY. 


ELECTRIC STORAGE BATTERY COMPANY. 7 


Other attractive exhibits were those of formers and motors; Federal Electric 
the Electric Appliance Company, general Company, electric signs, fixtures, sockets 
electrical supplies: the Excello Arc Lamp and specialties: Hahl Automatic Clock 


ties and cartons for shipping electrical 
supplies; Kellogg Switchboard and ser 
ply! Company, telephone *switehboards an 
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switchboard supplies; Mathias Klein & “Linolite” system of lighting, Lindstrom, Clay Works, telephone, telegraph and elec- 
Sons, electrical tools; Indicator Electric Smith Company, vibrators and electrical — tric-lighting underground conduits ; G. M. 


Company, time stamps, clectric clocks and specialties; Murphy Electricity Rectifier Gest, electrical engineer and contractor 


ny 


EXCELLO ARC LAMP COMPANY. 
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GENERAL ELECTRIC COMPANY. 


H. W. JOHNS-MANVILLE COMPANY. 


flashers: H. W. Johns-Manville Com- Company, the Murphy rectifier; Manhat- 


pany, clectrical specialties and supplies, tan Electrical Supply Company, batteries 
and an excellent demonstration of the and other electrical specialties: MeRoy 


for underground systems; Mechanical Ap- 
pliance Company, motors. generators, pro- 
jectorso and “moving-pictire ‘appliances, 
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and a demonstration of the Alsop Process Phone Company an antiseptic telephone tiple-spindle screw machines; the North- 
Company’s electrical flour sterilizing and receiver appliance and acoustic devices; ern Electrical Manufacturing Company, 
aging process. the Monarch Vibrator Company, electrical. electric rock drills and motors; C. $. 
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McROY CLAY WORKS. 
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MECHANICAL APPLIANCE COMPANY, MECHANICAL AND ELECTRICAL MANUFACTURING COMPANY: | 


The Mechanical and Electrical Manu- appliances; the National Battery Com- Nevill & Company, electric signs; Ns- | 
facturing Company showed a line of porce- pany, storage batteries; the National Acme tional Carbon Company, batteries and cat- 
lain electrical specialties; the Mears Ear Manufacturing Company, automatic mul- bon; products} Oral and) Motion Advertit ! 
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ing Company, electrically operated adver- 
tising devices; Henry Newgard & Com- 
pany, who wired the Coliseum for the 


receptacle; the Peerless Light Company, 


art-glass domes and portables; Taussig & septic 
Babcock, motors, generators, circuit-break- 
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cialties, includin 
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T, NATIONAL ELECTRIC LAMP ASSN. NORTHERN ELECTRICAT, MANUFACTURING COMPANY. 


, & line of Newgard spe- ers, measuring instruments, remote-con- ators, grinders, etc. ; À A aei 
g an exceptionally inter- trol switches and turbines; United Pump Company, vibretyy qe oe 
ng water-tight and weather-proof lamp and Power Company, pneumatic and mo- Electrophone Company, p ; 
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tor-driven water systems; Red Cross Anti- 
Company, antiseptic telephone 
mouthpieces; Roth Bros., motors, gener- 
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Stromberg-Carlson Telephone Manufac- 
turing Company, telephone apparatus; 
Swedish-American Telephone Company, 
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sories, transformers, motors and instru- breakers and measuring instruments; Ti 
ments; Western Insulation Company, in- Grant Flaming Lamp Company, the p 

specialties; Western Electric Grant flaming arc lamp, manufactured 1 
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PHOGENIX GLASS COMPANY. 


ptem- 


ROTH BROTHERS & COMPANY. 


Swedish Electrice Vibrator 


telephones ; Company, telephone train - dispatching 
Company, vibrators ; Wagner Electric systems and switchboards; Weinsheimer 


Manufacturing Company, electrical acces- Company, “Stavelco” arc lamps, circuit 
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SIMPLEX ELECTRIC HEATING COMPANY. 


ROBBINS & MYERS COMPANY. 
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by the German-American Electric Com | 
pany. | | 

The liclectrical.hedting and cooking de- 
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: - high-efficiency illumi- 

Te vices shown by the General Electric Com- Lamp Association was the centre of inter- vantages of ie = ee irae aie 

ne attracted large crowds, and the rep- est for both the electrical and lay public. nants to aes le mene maen 
SA A and demonstrators were kept Particular attention was attracted by the plier were demons i 
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WESTERN ELECTRIC COMPANY. 
WEINSHEIMER COMPANY. 


re rreat interest. ‘The 
The booth of the National Electric older:forms of incandescente. The ad) cthiscexhibit.were of gre 
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Pacific Electric Heating Company, in 
addition to a very complete exhibit of 
its “Hot Point” flatirons, showed an iron 
three feet tall, and built proportionally. 

Another interesting exhibit of flatirons 
was made by the Pelouze Electric Heater 
Company. 

One of the most interesting displays of 
art-glass shades and fixtures was that of 
ihe Pheenix Glass Company, this line be- 
ing particularly complete, and affording 
a sclection covering the widest possible 
range. 

The scientific exhibit of the Thordarson 
Electric Manufacturing Company was par- 
ticularly complete, and attracted a great 
deal of notice. One of the spectacular 
features was the production of a high- 
tension spark, which traveled up two con- 
ductors enclosed in a glass cylinder, the 
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arc breaking as the ends of the wires were 
reached. Another feature was a Geissler 
tube, the terminals of which were attached 
to the secondary of a small induction coil. 
By tuning the vibrator to the natural pe- 
riod of the frequency of the current, a 
unidirectional current was caused to pass, 
affording a pretty demonstration of the 
rectifier or electric valve principle. The 
No. 2 toy transformer, which stepped the 
voltage down to a series of combinations 
from three volts to twenty-six volts, al- 
jowing an interesting demonstration of 
electric toys to be made, appealed to the 
public. The new ignition sets for jump- 
spark and make-and-break engines were 
something decidedly novel. 

The “Standard” motor, driving a sub- 
merged bilge pump, exhibited by the Rob- 
bins & Myers Company, attracted much 
favorable comment, and the fine line of 
cewing-machine motors, ceiling, desk and 
bracket fans, also came in for a good share 
of attention. 
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The booth of the Westinghouse Electric 
and Manufacturing Company was one of 
the busiest places in the Coliseum, par- 
ticular attention being paid to the new 
Type S distributing transformers. There 
was also a fine exhibit of telephone-booth 
fans, eight-inch bedroom fans, electrical 
heating and cooking devices, and sinall 
power motors for industrial and domestic 
occupations, together with motor-starting 
devices, rheostats, battery-charging outfits, 
flame arc lamps, incandescent lamps and 
carbon arc lamps. 

The Mechanical and Electrical Manu- 
facturing Company exhibited a line of 
porcelain sockets, bushings and outlet-box 
covers, with many combinations and spe- 
cial features having a view to strength 
and economy. 

The exhibit of the Simplex Electric 


Heating Company, showing a complete 
line of electric heating appliances, in- 
cluded a number on show for the {first 
time. These were a circulation water 
heater which may be attached to any 
kitchen or range tank, a special glue pot 
for cabinetmakers’ use, and special de- 
signs of food warmers for hotels, butler’s 
pantry, etc. A complete line of chafing 
dishes, percolators, tea-kettles and various 
sizes of ranges and cooking combinations 
were also shown. | 
Among those long familiar with the in- 
dusiry who were seen during the show were 
the following: C. F. McGilvray and H. B. 
Ramey, Robbins & Myers Company; Ar- 
thur Williams, New York Edison Com- 
pany; E. Irving, Sunbeam Incandescent 
Lamp Company; J. J. Nate, Stromberg- 
Carlson Telephone Manufacturing Com- 
pany; F. H. Gale, F. W. Willcox and 
E. L. Callahan, General Electric Com- 
pany; H. B. Vanzwoll, Sunbeam In- 
candescent Lamp Company; E. H. 
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Haughton, F. S. Corby and Sam Furst, 
Bryan-Marsh Company; James Wolff, 
New York Insulated Wire Company; H. 
H. Cudmore, Brilliant Electric Company; 
W. S. Heger and C. A. Tupper, Allis- 
Chalmers Company; M. Lobenthal, Eco- 
nomical Electric Lamp Company; W. 8. 
Howell, Electrical Testing Laboratories; 
V. R. Lansingh, C. R. Howe and W. D. 
Howe, Holophane Company; R. K 
Mickey, Novelty Incandescent Lamp Com- 
pany; C. N. Thorpe, Franklin Electric 
Manufacturing Company; F. W. Hulme, 
Grant Flaming Lamp Company; H. M. 
Hirschberg and G. W. Armstrong, Ex- 
cello Arc Lamp Company; J. Robert 
Crouse, National Electric Lamp Com- 
pany; S. E. Doane, chief enginer, Na- 
tional Electric Lamp Association ; George 
Loring, Shelby Electric Company; A. C. 
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Garrison, Columbia Incandescent Lamp 
Company; Alex Henderson, National 
Metal Molding Company; William Coale 
and W. R. Bonham, Sterling Electrical 
Manufacturing Company; H. C. Ric, 
General Incandescent Lamp Company; 
J. W. Phelps, Phelps Manufacturing Com- 
pany; Claude L. Matthews, W. N. Mat- 
thews & Brother; W. W. Cheney and 
Julian S. J acleon: International Electric 
Meter Company ; W. T. Jackson and J. A. 
Doyle, G. M. Gest; Fred W. Godfrey, 
Godfrey Sales Company ; William A. Don- 
kin, Pittsburg Reinforcing Pole Com- 
pany; F. M. R. Evans, Buckeye Electric 
Company; C. P. Cook, Campbell Electric 
Company; Hugh L. Adams, Electric 
Service Supplies Company; W. A. Camp- 
bell, Hicks Locomotive and Car Works; 
A. N. Fox, Benjamin Electric Manufsc 
turing Company; F. G. Jones and G. W. 
Rodormer, American Electric Fuse Com- 
pany; F. B. Badt, F. B. Badt & Company, 
G. A. McKinlock, Charles, Es Brown, H 
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W. Young and H. Caird, Central Electric 
Company; A. S. Merrill and W. W. Mer- 
rill, Chicago Fuse Wire and Manufactur- 
ing Company; C. B. Coates, Chicago 
Pneumatic Tool Company; J. H. McGill 
and F. R. Bryant, Crescent Company; 
Charles J. Klein, Cutler-Hammer Manu- 
facturing Company; L. J. Auerbacher, 
New York Flaming Arc Lamp Company; 
P. R. Boole, Electric Appliance Com- 
pany; W. S. Goll and W. S. Hine, Fort 
Wayne Electric Works; Godfrey H. Atkin, 
Electric Storage Battery Company ; Philip 
R. Fisher, Condit Electrical Manufactur- 
ing Company; H. M. Frantz, T. G. 
Younglove and J. W. Perry, H. W. Johns- 
Manville Company; C. C. Baird, McRoy 
Clay Works; F. H. Ford, J. G. Zimmer- 
man, Mechanical Appliance Company; E. 
B. Cottrill and Bertram Smith, National 
Battery Company; H. F. Holland, Pacific 
Electric Heating Company ; H. C. Slerain, 
Stromberg-Carlson Telephone Manufac- 
turing Company; E. B. Overshiner and 
A. V. Overshiner, Swedish-American 
Telephone Company; W. A. Layman, W. 
Robbins and F. N. Jewett, Wagner Flec- 
tric Manufacturing Company; T. P. Gay- 
lord and J. C. McQuiston, Westinghouse 
Electric and Manufacturing Company; 
Edward H. Fox, Phenix Glass Company; 
Arthur W. Berresford, Cutler-Hammer 
Manufacturing Company; D. J. Burns, 
Ward Leonard Electric Company; H. M. 
Post, Western Electric Company; George 
Cutter, George Cutter Company; I. J. 
Murphy, Murphy Electricity Rectifier 
Company; A. D. Lundy, Sargent & 
Lundy; C. E. Owens, Rome Brass and 
Copper Company; E. H. Heilstedt, Chi- 
cago Mica Company; Albert Scheible, 
Ajax Line Material Company; Wm. B. 
Jackson, D. C. and W. B. Jackson; J. R. 
Wiley, Standard Underground Cable Com- 
pany: B. S. Barnard, Standard Vitrified 
Conduit Company; A. Kling, Detroit Fuse 
and Manufacturing Company; F. T. 
Benson, General Electric Company. 
Among the out-of-town visitors were 
the following: 
comb Company, Funminaghan George D. Whit- 
a a APRN. 
ma U Railway Company. Northern: Colne 
Light Company of South Dakota Denver w 
Farr, manager, Eaton icc aa, Dens er. W.J. 
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- Fred I. Hange, Miller & Hange. 
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loomington. X 1212 North Madison Street 
- A. L. Perry, city electrictan. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Batavia. H. E. Willson, Ilinois Central Rail- 
rwd, Carbondale, J. M. Bateman, Champaign. 
W. H. Dickinson, president, Tri-County Mutual, 
Creston, A. G. Betts, superintendent Coal City 
electric Plant, Coal City. E. W. Hendershot, 
comptroller, Ilinois Traction Company, Cham- 
paisn. E. C. Jenks, manager, Charleston Illu- 


minating Company, Charleston. Charles Leslie 
Downers 


Puffer, Electric Appllanee Company, 
Grove. George E. Murray, electrician, Wabash 


Railroad, Decatur. Harry Kelley, manager, In- 
ter-State Telephone Company, Dunda. W. H. 
Burke, purchasing agent, Illinois Traction Svs- 
tem, Decatur, George Fisher, superintendent 
lisht and heat, Danville Street Railway and 
Light Company, Danville. C. B. Yonts, Danville 
Street Railway and Light Company, Danville, 
V. B. Barber, cable inspector, C. W. Telephone 
Company, Decatur. George Willius, electrician, 
Danville. Fred Gussman, Aurora, Elkin & 


Chicago Rallway, Elgin. William T. Mullen, 
engineer, Aurora, Elgin & Chicago Railway, 
Elzin. W. Bosworth, Elgin. Calvin P. Austin, 


Ktthugham Electrice Light and Power Company, 
Etingham. D. S. Hubbel, Elgin. Dan S. 
Miller, manager, Gridley Eleetrie Light Company, 
Gridley. C, Gustason, electrician, Gridley Elec- 
tric Light Company, Gridley. J. T. Callaway, 
president, Greenfield Light and Power Company, 
Gre aniield. E. Gorham, Geneseo Electric 
Ligit Company, Geneseo. C. R. Shiftind, secre- 
tary, Greenfield) Light and Power Company, 
Greenfield. R. ©. Allen, Gilman Electric Light 
and Power Company, Gilman. J. G. Whitright, 
Genoa. J. H. Criekenberger, Wernz Etectric 
Light and Power Company, Hernz. E. S. Ster- 
rett, manager, Henry Telephone Company, 
A Harry Retel, Natoma Farm, Hinsdate, 
E. R. Frost, Holkenbrink & Frost, Jacksonville, 
G. A. Sieber, Jacksonville. Howard N. Flexer, 
Joliet. John P. Hansen. Joliet. R. J. Kess, 
Kankakes. Robert H. Whipple, Kewanee Light 
and Power Company, Kewanee. Cyril J. King, 
Lewistown Electric Plant, Lewistown. J. C. 
Lamkin, superintendent, The Marseilles Tele- 
phone Company, Marseilles. H. W. Cark, presi- 
dent and general manager, Mattoon Clear Water 
Company, Mattoon. W. C. Lumpkin, general 
manager, Coles County Telephone and Telegraph 
Company, Mattoon. A. L. Held, Maywood. W. 
J. Richert, wireman, Momence Electric Light 
Company, Momence. Jesse McCline, Monticello 
El-etrie Light Company, Monticello. J. A. 
manager, Nauvoo Electric Light and 


Bortz, 
Power Company, Nauvoo. M. W. Tedrow, New 


Salem. W. H. Casselberry, president, Nokomis 
Electric Light and Power Company, Nokomis. 
> H. Jones, secretary Oregon Electric Light 
and Power Company, Oregon. Hf. FE. Harnish, 
electrician, Oregon Electric Light and Power 
Company, Oregon. W. G. Miller, mechanical 
and electrical engineer, Chicago, Ottawa & Pereo- 
ria Railway, Ottawa. John Frederick, Paxton, 
C. W. Denman, interior wireman, Paxton Elec- 
tric Company, Paxton. J. W. M. Rurton, presi- 
dent Paxton Electric Company, Paxton. 
Indiana—W. S. Poling, Indiana Galvanizing 
and Manufacturing Company, Anderson, E. H. 
Hixon, secretary, Crown Point Electric Com- 
pany, Crown Point. J. C. Howland, Crown Point 
Electric Company, Crown Point. E. L. Harman, 
secretary and general manager, Disko & Lake- 
ton Telephone Company, Disko. W. R. Daamoend, 
East Chicago. R. E. Babcock, Indiana & Michi- 
gan Electri Company, Elkhart. J. E. nderg, 
signalman, L. S. & M. S5. Railway Company, 
C. E. Ingerson, foreman, Elkhart. J. 
Indiana & Michigan 
R. Rowley, 


Elkhart. 
P. Olmmer, Superintendent. 
Electric Company, Elkhart. C. 
maintainer, L. S. & M. S. Railway, Elkhart. 
J. J. Brennan, Ft. Wayne & Wabash Valey 
Traction Cempany. E. D. Eames, general man- 
ager, Et. Wayne & Wabash Valley Traction 
Company. Raymond Harper, chief electrician, 
Wayne Knitting Mills, Ft. Wayne. G. L. Fos- 
land, Indiana Harbor. A. L. Strauss, secretary, 
Strauss & Company, Indianapolis. ©. S. Walker, 
secretary and treasurer, The Varney Blectrical 
Supply Company, Indianapolis. Hugh H. Dun- 
gan, Kokomo, George Enestrom, la Porte Liec- 
trie Company, La Porte. Samuel Perrott, presi- 
dent and manager, City Lighting Company, Lin- 
ton. Martin White, chief engineer, City Lighting 
Company, Linton. Charles M. Price, wire chief, 
Home Telephone Company, Logansport. . C, 
Clark, manager, Lynn Local Telephone Cem- 
pany, Lynn. B.T. Hollingsworth, Marion Light 
and Heating Company, Marion. H. Applegate, 
Northern Indiana Railway Company, Michigan 
City. W. F. Warner, Warner Are Lamp Com- 
pany, Muncie. Charles G. Burton, Peru Electric 
Manufacturing Company, Peru. George Eme- 
naker, assistant manager, Plymouth Electric 


Lizhbht Plant, Plymouth. 

Iowa—W. L. Rhoads, wire chief and elec- 
trician, C., B. & Q. Railway, Burlington, Mon- 
roe Johnson, manager, Emmetsburg Telephone 
Company, Emmetsburg, Frank  Klinesmith, 
Clinton Gas and Light Company, Clintons A. F. 
Hopkins, Clinton Gas, Light and Coke Company, 
Clinton. M. Fred Clark, line foreman, Clinton 
Gas. Light and Coke Company, CUHnton. H. 
Schmidt, H. Sehmidt Electric Company, Daven- 
port. A. T. Pentzell, electrician, Independent 
Baking Company, Davenport. George G. Kuhn, 
People's Light Company, Davenport. George B. 
Fox. Decorah. R. R. Grant, Des Moines. Paul 


Dvorsky, Iowa Citv. H. Bellainy, Knoxville 
Otto E. Brownell, 


Electric Company, Knoxville. 
Lake City. T. Johnson, Latinie. M. J. Bough- 
Bucnanan-Boughton Company, Marshall- 


ton, 


town. W. J. Wilson, secretary and treasurer. 


Miles Telephone Company. Miles. E. M. Chese- 
bro, Shellrock. R. J. Mullins, superintendent, 


W. C. E. L. & W. W., Webster City. 


‘ road 


K insas—C. Ernstein, Ernstein & Jones, Inde- 
Charles M. Hagler, Salina. E. B. J. 
Walnut Telephone Company, 


Edison Light and 
Power Company, Wichita. 

Kentucky--Lewis S. Streng, chief engineer, 
Kentucky Electric Company, Louisville. Charles 
FE. Gall, fire department. Loufaville. 

Michigan— A. >. Mosher, Swarze Electric 
Company, adrian, E D. Hubbard, general fore- 
man telegraph, Grand Trunk Rallway, Battle 
Crerk. G? A. Ream, shop electrician, Grand 
Trunk Railway, Battle Creek. F. E. gmallidze, 
manager, Electrical Construction Company, Ben- 
ton Harbor. John A. Cavanaugh, superintend- 
ent. Benton Harbor, St. Joe Railway and Light 
Company, Benton Harbor, N. V. Gerrish, secre- 
tarv. CadiNac Water and Light Company, 
Cadillac. J. B. Gilbreath, superintendent, Elec- 
tric Light and Water Works, Decatur. Milton 
E. Reacing, electrician, Michigan Central Rall- 
Company, Detroit. F. Thomas Turner, 
Muskegon Power Company, Grand Raplds, H. 


Al, Chase, manager, Hart Municipal Electric 
Hart. George W. 


pendence. 
Carlos, Manager, 
Walnut. L. H. Kaufman, 


Light and Water Works, 

Goss. M. D.. Genesee Electric Manufacturing 

Company, Flint. Loyd Dietz, Mancelona. W. 

L. Evke, engineer, Muskegon Traction and 
Muskegon. H. S. Nelson, 


Lignting Company. 
purchasing agent, Muskegon Traction and Light- 


ing Company, Muskegon. 
Minnesota—George J. Cass, Caledonia. W. O. 
Harting Eleetrie Company, Minneapolis. John 


M. Zeessman, Minneapolis Electric Motor Com- 
pany, Minneapolis. C. A. Yergin, manager, 
Publie Service Operating Company. Owatonna. 

Missouri —E. H. Burlingham, superintendent, 
Peoples Gas and Electric Company, Chillicothe. 
C. Pelley, Consumers’ Electric Light and Power 


Company, De Soto. F. S. Cunningham, secre- 
tarv and treasurer, Norhborne Fuel, Jee and 
Light Company, Norborne. H. W. Briscoe, 


salesman, Wagner Company, St. Louis. 

Montana—W, W. Tracy, Butte. 

Nebraska—J. L. Baker, president, Larsen- 
Raker Ice Machinery Company, Omaha. A. J. 
Collett, electrical engineer, Union Pacific Ridl- 
road, Omaha. Wilber L. Burgess, Burgess- 
Granden Company. Omaha. M., J. Curran, su- 
perintendent construction, Burgess-Granden 
Company, Omaha. 

New Jersev—WilHam Dubilfer, chief elec- 
trician, Colins Wireless Telephone Company, 
Newark. A. F. Collins, technical director, Col- 
lina Wireless Telephone Company, Newark, 

New Mexico--E. J. Huber, wire chief, Rose- 
ve't County Telephone Company, Texico. 

Ohio—R. L. Johnston, superintendent lighting 
department, the N. O. T. & L Company, 
Akron. B, B. Baughman, superintendent of 
telegraph, the Wheeling & Lake Erie Railroad 
Company, the Wabash-Pittsburg Terminal Rail- 
way Company, West Side Belt Railroad Com- 
pany, Canton. F. A. Murre, Murre International 
Conpany, Cincinnati J. E. Peavry, superin- 
tendent, Cincinnati & Suburban Bell Telephone 
Company, Cincinnati. R. T. McCommas, assist- 
ant general manager, Cincinnati & Suburban 
Rell Telephone Company, Cincinnati, S. N. 
Wight, signal inspector, L. S. & M. S. Railway, 
Cleveland. C. R. Stevenson, chief electrician. 
the Fremont Yaryan Company, Fremont. A. T. 
Sehumann, Gresham. B. C. Milner, electrician, 
Leesburg. A. J. Darrah, superintendent, the 
Van Wert Publie Service Company, Van Wert. 

Oklahoma—Charles BE. Vegiard, Oklahoma 


City. 
Ontario, Can.—W. R. Pearce, Wallacetown, 
South Dakota—C. M. Barnes, C. M. Barnes & 


Company, Aberdeen, 
‘Tennessee—R, L. Biles, W. S. Biles & Com- 


pany, Memphis. 
Washingten--C. B. Moss, deputy county engi- 


neer, Spokane, 
Wist Virginja—W. H. Young, Dorr. 
Wvoming—H. P. Rothwell, Buffalo Manufac- 
turing Company, Buifalo. 
Wisconsin—George M. Pierce, manager and 
owner, Brodhead EBlectrie Company, Prodhead. 
William Pitman, electrician, Phonex Manufae- 
turing Company, Bau Claire. R. E. Seeley. 
Inastern Wisconsin Railway and Liht Com- 
pany, Fond du Lac. J. B. Kolsta, representative. 
Eastern Wisconsin Railway and Light Com- 
pany, Fond du Tate. EF. A. Albrecht, electrician, 
Janesville Electric Company, Janesville. M. G. 
Jeffris, president, Janesville Electric Company. 
Janesville. D. J. Marcus, solicitor, Janesville 
Electric Company, Janesville. Earle S. Metcalf, 
Janesville Eleetrie Company, Janesville. D. G. 
Galley, electrician, Chicago Rrass Company, 
Kenesha, Wis. C. Robert Lindahl, electrician, 
Chieago Brass Company, Kenosha. George Hib- 
bard, Lake Geneva. © S. Hartman, sales 
manager, Northern Electrical Manufacturing 
Company, Madison. W. F. Lent., Madison. C. 
W. Rust, Northern Electrical Manufacturing 
Company, Madison. Edward A. Golden, electri- 


= l ieht and Traction Company. 
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cian, M. 

Marinette. J. A. Conk, Milwauke | 
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Czech, Ed. Schuster ompany, Milwaukee. 
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w. J. Fey. superintendent, Co L P 
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Sterling. superintendent, 
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Northwestern Electrical Association. 


A Rousing Convention at]Milwaukee, Wis., January 20-21. 


The seventeenth annual convention of 
the Northwestern Electrical Association, 
held at the Hotel Pfister, Milwaukee, 
Wis., on January 20 and 21, was one of 
the most successful ever conducted by the 
association. The convention drew con- 
siderably over 150 men to Milwaukee and 
ihe interest evoked at the various sessions 
showed that the association had not only 
overcome the apathy manifested in its 
affairs during the past few vears, but had 
entered on a new era of far-reaching m- 
fuence to the electric-lighting interesis of 
Wisconsin and its neighboring states. 

THE WEDNESDAY MEETINGS. 

The first session was opened on Wednes- 
dav, at 10:40 a. m., with President P. H. 
Korst in the chair. It was devoted to 
general business. Reading of the minutes 
of the last convention was dispensed with 
and the president immediately read his 
annual address, from which the following 
extracts are taken: 

PRESIDENT 'S ADDRESS. 

“The Northwestern Electrical Associa- 
tion was organized in February, 1893, 
with Carroll Collins, of Green Bay, Wis., 
as president. At that meeting there were 
present six or seven central-station repre- 
sentatives and one lone supply man. ‘The 
interest in the organization was intense 
from the start, and the second annual 
meeting was largely attended, with a good 
programme and live discussions. 

“The membership was soon almost as 
large as that of the National Association, 
and was of far more interest and benefit 
to the smaller central-station men. This 
association has, in the past, been honored 
bv having some of the foremost men in 
the electrical industry present papers of 
widespread interest, and in the days be- 
fore the numerous state and sectional as- 
cociations, its proceedings were beneficial 
to the industry throughout the entire 
country. 

“Today we have an exceedingly bright 
outlook for the business of generating, 
distributing and selling electricity, and 
each month the field grows larger. The 
advent of the tungsten lamp has placed 
electric lighting on a much lower cost 
hasis to the users, so that they no longer 
necd pay a premium for the advantages 
of using our product. It has opened 
many new fields that were formerly barred 


to us on account of cost, and should prove 


the means of largely increasing our busi- 
ness. : 

“Power work is growing in importance 
to us, and we should so aim to take on 
the business that a good average load-fac- 
tor will result. Our section of the coun- 
try has many industries that can regulate 
their working hours so that no power and 
not much light will be used during the 
peak-load hours of the winter months, 
provided sufficient inducement can be 
offered to make it an object for them to 
do so. A few of such industries are as 
follows: Creameries, canning factories, 
cold-storage warehouses, and refrigerating 
machines, some of the woodworking indus- 
tries, city water and other forms of pump- 
ing. 

“Electrice laundry irons, — toasters, 
chafing-dishes, and coffee percolators are 
very helpful in adding another tie be- 
We can 
expect soon a fireless cooker with an elec- 
tric heating element in it that will be so 
economical in the use of current that the 
expense will be moderate even at the light- 
ing rate. This cooker will boil, bake, 
broil. roast, and, in fact, do almost any 
necessary manner of cooking with the 


tween customer and company. 


It is neediess 
to add how much this will boost the use 
cf electricity. 


ordinary cooking utensils. 


“The need of a business-getting depart- 
ment has been thoroughly preached the 
past few vears, with much benefit to those 
who saw the former short-sightedness and 
row we only wish to be shown new meth- 
cds of procuring desirable business, to in- 
terchange ideas on this subject, and ac- 
cept some of the suggestions of our 
friends, the supply men. 

“The work of the Railroad Commission 
of Wisconsin is of great interest to us, and 
will receive much attention at this meet- 
ing. We should feel proud of the ver- 
sonnel of the commission, and its em- 
ploves, and render them as much assist- 
ance as possible in carrying on their work. 
Any company desiring to do right by its 
customers need fear no injury from the 
commission, but will be benefited, since 
it will show the consumer that we are 
rendering good service at reasonable rates, 
and have accurate meters, or oblige ua 
to improve on any such part of our serv- 
ices or practices as may be deficient. 

“The smaller companies will be inclined 
to object to the refinement of accounting 


which will be required by the commission 
to afford them the neecssary information to 
act intelligently when complaints are filed, 
but the benefit to the company of this 
additional information will more than off 
set the extra cost and trouble. The in- 
formation will also» enable citizens of 
those places with utilities owned by the 
municipality to judge whether this is a 
bencfit or otherwise by comparison with 
reports of privately owned utilities. 

“Uniform accounts will also enable our 
members to compare costs of operation 
and receipts per head of population and 
thereby find out how much they have to 
cain by getting more business or lowering 
their cost of operation.” 

GENERAL BUSINESS. 


A number of committees were then ap- | 
pointed. The nominating committee con- 
sisted of W. R. Putnam, chairman, B. D. 
Viles and Mr. Lands. The committee on 
legislation consists of Irving P. Lord, of 
Waupaca, and B. L. Parker, of Green 
Ray, Wis. 

At the last convention there had been 
appointed a committee consisting of J. S. 
Allen, of Lake Geneva, and W. B. Voth. 
of Sheboygan, Wis., to confer with a com- 
mittee from the Wisconsin Electric and 
Interurban Railway Association relative to 
merging the two associations. For this 
committee Mr. Allen reported that it 
would be better not to merge the two or- 
ganizations, since each occupied a distinct 
field, that of electric lighting and power 
on the one side and electric railways on 
The agitation of this matter 
last vear was due to the low ebb of in- 
terest in the work of the Northwestern 
Association. However, this 
crisis has passed and the association js 
in better condition than for many years. 

Ernest Gonzenbach, of Sheboygan, Wis. 
said the committee had not understood 
the aim of the proposed merger. The 
loss of identity of each association was 


the other. 


Electrical 


not contemplated; more active co-opera 
tion between them was desired. The rail- 
way association had borne the brunt of 
the work of laying before the Legislature 
the attitude of the public-service corp’ 
rations toward the utilities legislation that 
had been recently enacted; therefore it 
was but just that the Northwestern Asso- 
ciation should assume its share. 

President Korst suggested hat by hs 


y 
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appointment of the same gentlemen as 
the committee on legislation as consti- 
tuted this committee for the Wisconsin 
Electrie and Interurban Railway Associa- 
tion, co-operation on this subject between 
the two associations was assured, 

Secretary R. N. Kimball moved that 
this committee be authorized to act fully 
on this matter and to assess any expenses 
incurred among the membership. At Mr. 
Gonzenbach’s suggestion, any assessments 
cf this character are to be confined to the 
Wisconsin members, since this legislation 
concerns Wisconsin only. The motion 
was carried in its amended form. 

At this point a number of invitations 
were extended to the members. J. R. 
Cravath, chairman of the Chicago Section 
of the Hluminating Engineering Society, 
invited them to attend the meeting of that 
body on Fridav evening, January 22. at 
the Grand Pacific Hotel, Chicago. Nec- 
retary Kimball announced that the man- 
azement of the Chicago Electrical Show 
Invited the members to attend the exhibi- 
tion on the same dav. For the Allis- 
(Chalmers Company, L. M. Harvey ex- 
tended an invitation to all to inspect the 
West Allis shops of that company on 
Thursday morning. | 

Geo. B. Wheeler, of Ean Claire, Wis., 
called attention to a circular letter sent 
cut by an Oshkosh firm to electric-light 
patrons, urging them to buy its safeguard 
against the great danger from electric 
Wires entering the house. Jt was need- 
lesly frightening many of his and prob- 
ably other customers and he therefore 
urged drastic action on the matter by the 
On motion of Mr. Gonzen- 
Fach a committee to take up the matter 
Was appointed; the president 
Messrs, Wheeler and Gonzenbach. 

After brief addresses by John Schuette, 
of Manitowoc, Wis.. a charter member of 
os association, and by Past-president Wil- 
Hams, the session closed with a prelimi- 
nary discussion of the relations of the 
Wisconsin State Railroad Commission to 
the industry, The general opinion was 
ea Beason that there had never been any- 
thing done for the public-service eorpora- 
tons of that state as fair and beneficial 


g ; nye . 
a the public utilities work of this com- 
mission, 


assoclation. 


selected 


SERIES TUNGSTEN LIGHTING. 


At 2) o'clock the afternoon 
pened with the reading of a paper by 
Henry Schroeder, of the General Pleie 
Company, Harrison, N. J.. on 
Tungsten Lighting.” The author cailed 


attenti : 
ntion to the steadily increasing re- 


session 


Series 
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placement of are lamps with tungsten 
Jamps on series circuits. The latter have 
a much higher efliciency, require little or 
ho attention, and have an exceptionally 
long life. On account of the thickness 
and comparative rigidity of the filament 
this amounts to an average over 1,500 
hours. Two advantages result from = the 
high economy of the tungsten lamp: First. 
the kilowatt-hour saving per vear, and 
second, the extra capacity of the constant- 
current transformers and station appa- 
retus. The tungsten Jamp maintains its 
candlepower practically constant through- 
cut life. Comparative costs of tungsten 
end carbon series lamps were given. A 
new brass disc film cut-out for short-cir- 
cuiting any lamp in case it breaks or 
burns out was described. The constant- 
current transformer was recommended for 
sutomatic current regulation. In chang- 
ing over from carbon to tungsten lamps 
for street lighting the most common and 
hest practice is to replace twenty-five-can- 
dlepower carbon lamps with thirty-two- 
candlepower tungstens, so as to give the 
town some benefit from the change and 
{hus easily to secure contracts for addi- 
tional lamps. 

Mr. Schroeder was asked a number of 
questions relative to tungsien-lamip per- 
formance, to which he readily replied. 
The six per cent drop between initial and 
vitimate candlepower applies strictly to 
series tungsten lamps: in multiple lamps 
a little greater, because the 
constant. 


the drop is 
current is not maintained so 
Although the average life of the series 
lamps is about 1.500 hours, a great many 
have burned 2.000 hours and some even 
bevond 4.000 hours. Over eighty per 
cent of the central stations have changed 
from carbon to tungsten series lighting. 
Ludwig Kemper, of Albert Lea, Minn. 
took issue with the assertion of great sav- 
ing in plant costs from changing carbon 
to tungsten lamps. Mis experience was 
that it affected the coal pile, lubrication, 
waste, and labor costs but very little. espe- 
cially in a small plant. Therefore. the 
comparative economy practically achieved 
is much the same for each type of Jamp. 
This was controverted by Francis W. 
Willeox, of Tlarrison, N. J., J. R. Cra- 
vath, of Chicago, and Mr. Schroeder, who 
pointed out that there is bound to be 
greater economy of fuel from a high-etf- 
ciency lamp and, possibly more important 
still, an inerease of load capacity with 
the same station equipment and a much 
hetter satisfied public. Others discussing 
the subject briefly were G. E. Newman, of 
Ladysmith. Wis.. and President Worst. 
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COMMERCIAL DEVELOPMENT OF TUNGSTEN 
LAMP. 

The second paper presented was that 
read by S. E. Doane, chief engineer of 
the National Electric Lamp Association, 
on “The Commercial Development of the 
Tungsten Lamp.” The improvements in 
the tungsten lamp during the past vear 
that it has been on the market have been 
co marked that today the quality of the 
lamps produced is far in excess of the 
manufacturers’ first expectations. For 
multiple service there are at present made 
seven standard sizes of tungsten lamps for 
100 to 125 volts. The regular multiple 
lamps should not be used in series. Tung- 
sten lamps operate in any pesition on 
direct or alternating current. Running 
at 1.25 watts per horizontal candlepower, 
the life of the lamps averages over 800 
hours, with a final decrease of eight to 
ten per cent from initial candlepower. 
This lamp is also Jess sensitive to voltage 
fluctuation, and a variable voltage affects 
its life less than that of any other lamp. 
Its close approach to daylight quality 
makes the tungsten lamp valuable where 
exact color comparisons are important. 
Pendent or wall switches should be used 
with tungstens to reduce the shock to the 
filament from turning on the key. The 
bulbs should be frosted unless the filament 
is not near the line of vision. Extensive, 
intensive, and focusing reflectors are al- 
most exclusively used for tungsten lanipa. 
The importance of properly and periodic- 
ally cleaning tungsten lamp units was 
emphasized, The with æ 
study of the cost of operation of tungsten 


paper closed 


lamps of various sizes. 

Mr. Doane pointed out, in reply to 
questions, that the lamps can now be 
Þurned in any position from vertical to 
horizontal, since the shrinkage of the fila- 
nent has been eliminated by present meth- 
ods of manufacture. He also stated taat, 
in response to a demand for small mul- 
ren-volt 


tiple units for sign lighting. a 
tungsten lamp was being made with the 
iden of having a small transformer 
mounted on or near the sign. 

J. Uf. Harding, of La Porte, Ind., 
brought up the question, whether it iè 
better to rent or sell tungsten lampa. 
From his evperience, it seemed best to sell 
outright complete tungsten fixtures that 
were suitable for any particular ease after 
a study of its requirements. Tn this man- 
ner the company’s income had heen ma- 
terially increased by the intreductoa of 
{he new units. 

When asked> about possible future re- 
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ductions in the price of carbon lamps, Mr. 
Doane expressed the opinion that no great 
change is likely, since the demand for and 
output of carbon incandescents would 
doubtless remain at about the present 
amount for a long time. 

Mr. Willcox stated that the original 
cost of the Gem-type lamps but slightly 
excceds the cost of the older carbon lamps 
and since their economy is better, they 
would in all likelihood become the stand- 
ard lamp of the future for short-hour 
service and out-of-the-way places, while 
the tungstens would occupy the field for 
long-hour service. | 

G. M. Pierce, of Brodhead, Wis., said 
he had put in tungsten lamps, mostly for 
flat-rate service, as he figured that the 
saving from them was in this case entirely 
his. 

O. M. Rau, of Milwaukee, had found as 
an average a ten per cent reduction in 
bills where consumers had changed over 
from carbon to tungsten lamps without 
increasing the number of lights. To 
counteract this, his company had very 
successfully pushed its new-business cam- 
paign and had more than made up the 
difference by the increased load secured. 

Mr. Willcox showed that the experience 
in Brooklyn, Chicago and other large 
cities had been that a great increase of 
revenue results from actively pushing the 
tungsten lamp. 

J. B. Bovd, of St. Louis, Mo., asserted 
that any central-station manager that al- 
lows his customer to reduce his old $10 
current bill to $5 is certainly lacking in 
salesmanship. 

Messrs. Korst and Willcox both pointed 
out the advantages of the rental plan of 
introducing tungsten lamps. Gas com- 
panies have been very successful in rent- 
ing out gas “ares:” in like manner elec- 
tric companies will find it a very good 
way of overcoming the hesitancy of their 
patrons in buying an originally somewhat 
expensive new type of lamp as yet un- 
{ried by them. 

John Schuette, of Manitowoc, Wis., had 
found that the use of tungsten lamps 
enables him to give his plant a much 
larger capacity without physical enlarge- 
ment. 

‘Former-president Williams, who has a 
plant outside the jurisdiction of the Wis- 
consin utilities commission, said his rental 
plan provided for the regular meter rates 
for current used plus twenty cents per 


month for rental of each forty-watt tung- 


sten, thirty cents for sixtv-watt, and sixty 
cents for each 100-watt lamp. 
Geo, Loring, of Shelby. Ohio, suggested 
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that a good plan for central stations to 
follow was to urge the supply dealers in 
selling tungsten lamps to emphasize the 
greatly increased light obtainable for the 
same current instead of the diminished 
cost for the same amount of light. 

Others discussing the subject briefly 
along the various lines mentioned above 
were Messrs. Schroeder, Kemper, Cravath 
and Newman. 

COST KEEPING IN THE CONTRACTING 

DEPARTMENT. 

Ludwig Kemper, secretary, treasurer 
and manager of the Albert Lea ( Minn.) 
Light and Power Company, read the last 
paper considered in the afternoon. It was 
entitled “Cost Keeping in the Contracting 
Department,” and described the successful 
manner in which the company had been 
enabled to stop unaccounted-for losses in 
its contracting work by establishing a 
store-keeping department, with a man ex- 
perienced in wiring and meter testing as 
storekeeper. He also acts as timekeeper 
and repair man for work that is brought 
into his shop. At the same time quite a 
simple system of records was adopted that 
enabled the storekeeper to keep close track 
of the material and workmen. The re- 
sults of the whole system have been ex- 
cellent; the company now knows exactly 
what each job costs and can charge more 
equitably for the work. The author urged 
strongly the adoption of some similar sys- 
tem for even the smallest contracting de- 
partment. 

Discussion of the paper was brief and 
consisted mostly of questions relative to 
the details of the plan. Mr. Kemper 
stated that the storekeeper must be a ca- 
pable and well-paid man, else the results 
might not prove as satisfactory as they 
did in his plant. 

THURSDAYS MEETINGS. 


The morning of the convention’s second 
day was given over entirely to an inspec- 
tion of the West Allis shops of the Allis- 
Chalmers Company. The trip was di- 
rected by L. M. Harvey, of this company, 
who had arranged to have a special elec- 
tric car near the hotel. Some sixty mem- 
bers and guests of the association availed 
themselves of the privilege of this visit. 
The foundry, machine shops, power house 
and erecting shop were inspected and, al- 
though the time available for this purpose 
was limited in view of the great extent 
cf these departments, a good general idea 
ef the advanced manufacturing methods 
and of the great variety and size of the 


various machines built was readily ob- 
tained. 
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EXTENSION OF ELECTRIC SERVICE TO OUT- 
LYING COMMUNITIES. 

The afternoon session was opened at 
2 o'clock with the reading of a paper writ- 
ten by J. S. Knowlson on “The Extension 
of Electric Service to Outlying Communi- 
ties.” In the absence of the author the 
paper was read by G. B. Wheeler. Within 
the states of Wisconsin, Iowa, Minnesota 
and the Dakotas there are now 670 cen- 
tral stations, thirty-nine per cent of which 
are located in towns of 1,200 inhabitants 
or less, and there are 188 towns of over 
600 inhabitants that do not have electric 
service. The author showed that, while 
many of these towns are practically be 
vond the reach of existing central-station 
lines, some sixty per cent of them are 
worth considering as substation possibili- 
ties. He discusses two plans for extend- 
ing electric service to them, one by the 
formation of a local company that would 
retail the current transmitted to them 
wholesale, and the other by the establish- 
ment of a regular distributing centre by 
the producing company. General direc- 
tions are given for keeping the initial and 
operating expenses within reason and sug- 
gestions for building up the service to its 
maximum revenue-producing possibilities. 
The paper was not discussed. 
UNIVERSITY EXTENSION COURSES ON PRAC- 

TICAL SUBJECTS. 

A paper that was read by title and not 
discussed was that of L. L. Ketchum on 
“Practical Knowledge for Practical Men.” 
The author is chairman of the educational 
committee of the Wisconsin State Asso- 
ciation of Stationary Engineers, and called 
attention to the extension work conducted 
hy the University of Wisconsin, largely at 
the suggestion of this ‘committee, along 
the lines of steam engineering and other 
technical branches for the benefit of sta- 
tionary engincers and others interested in 
the safe and economical generation of 
steam as a motive power. This work is 
heing done without interfering with the 
occupations of the men, partly by corre 
spondence instruction and also by lectures 
hy traveling university professors. 

ELECTION OF NEW OFFICERS. 

President Korst then called for the re 
port of the nominating committee. This 
report was presented by Mr. Putnam and 
adopted by acclamation, the following: 
named gentlemen being thereby unan- 
mously elected as the officers for the er- 
suing year: F 

President—Ernest Gonzenbach, of She- 
bovgan, Wis., first_vice-president and act- 
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ing president of the Sheboygan Light, 
Power and Railway Company. 

First Vice-President—Geo. B. Wheeler, 
of Eau Claire, Wis., sécretary and general 
manager of the Chippewa Valley Railway, 
Light and Power Company. 

Second Vice-President—Roger N. Kim- 
ball, of Kenosha, Wis., vice-president and 
manager of the Kenosha Gas and Electric 
Company. 

Secretary-Treasurer—John S. Allen, of 
Lake Geneva, Wis., manager of the Equi- 
table Electric Light Company. 

Mr. Gonzenbach, the new president of 
the association, has had a varied and ex- 
tended experience in electrical work. He 
was born in Switzerland in 1870 and after 
graduating from a military and technical 
school there embarked on the seas of stren- 
uous life as a cowboy in the western part 
of this country. He began his electric- 
railway experience in the early days of 
that industry in Chicago, after which he 
completed the “expert course” in the 
Thomson-Houston shops in Lynn, Mass., 
in 1890. Later he engaged in erecting 
electric plants in Vermont and New 
Hampshire. After spending two years 
with the Westinghouse Electric and Man- 
ufacturing Company, he became electrical 
engineer for the Albany and Hudson Rail- 
way, and subsequently electrical engineer 
for the Aurora, Elgin and Chicago Rail- 
way. He then engaged in consulting en- 
gineering practice, chiefly for the Youngs- 
town and Southern Railway. Four years 
ago he became general manager of the 
Sheboygan Light, Power and Railway 
Company, becoming later also vice-presi- 
dent and treasurer of the company. Last 
fall, upon the death of Dr. F. A. C. Per- 
tine, Mr. Gonzenbach was made acting 
president of the company. Tle is also in- 
terested in a number of other electrical 
Properties. In 1903 he received the Oc- 
tave Chanute medal of the Western So- 
ciety of Engineers. Mr. Gonzenbach is 
the author of several articles that have 
appeared in the technical press, and the 


7 P 
‘nventor of a number of patented railway 
devices, 


C ° 
ONTROL OF THE ADEQUACY OF FLECTRIO 
SERVICE. 


The next paper considered was that 
Presented by Frank A. Vaughn, electrical 
engineer of the Milwaukee Electric Rail- 
ee and Light Company, on the “Control 
ras Adequacy of Electric Service.” In 

18 paper the author considered in detail 
ae of the regulations imposed on elec- 
i ighting companies in Wisconsin by 

e public-utilities commission relative to 
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meter testing, voltage regulation and lamp 
policies. A plea was made for uniformity 
of records and typical forms were sub- 
mitted for reports on meter tests and 
iroubles or delays to service. 

The discussion was opened by Mr. Gon- 
zenbach, who stated that some years before 
the Wisconsin Railroad Commission had 
received its enlarged public-utility powers 
all the meters on his system had been 
tested and about sixty-five per cent of 
them found to be reading low. The 
commission’s rules, he believed, were very 
fair and practically what he had adopted. 

Wm. B. Jackson, of Chicago, also 
declared these rules on the whole to be 
very just and that the electrical interests 
cf Wisconsin are to be congratulated on 
the commission’s attitude in general and 


particularly in limiting the inaccuracy of 


meters to four per cent below standard 


MR. ERNEST GONZENBACH, 
President 1909-10, Northwestern Electrica! 
Association. 


as well as four per cent above. Therefore 
the days have gone by when meters run- 
ning slow are more frequent than fast 
ones. The new conditions are favorable 
to both the consumers and the companies. 
In an extended trip from the East to the 
West he found that the Wisconsin com- 
mission’s attitude was regarded as most 
equitable. He therefore felt proud of 
what has been done in his old state. The 
work done by the Milwaukee public-utility 
company in carrying out the mandates of 
the commission is praiseworthy and to be 
regarded as more than an attempt to obey 
them. A small company may think that 
it will bankrupt it to keep complete and 
accurate records of income, expenses, ete., 
but close analysis has shown that it is 
beneficial to both the company and the 
consumer. The chief value of the com- 
mission’s rules was in fixing the limits 
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of accuracy and in insisting on close ac- 
counting of all details of the business. In 
closing he cited some inefficient conditions 
discovered in a recent test of a large plant 
due to lack of knowledge of what was go- 
ing on. 

J. S. Allen spoke of the economy of 
making meter tests. The gain resulting 
from making corrections on ten per cent 
of the meters more than paid for making 
the tests on all of them. He has simpli- 
fied meter tests quite materially by find- 
ing out what number of watt-seconds each 
disc rotation of each type of meter should 
correspond to; then if any meter on com- 
parison makes, say, not more than twenty- 
six rotations to twenty-five on the master 
or standard meter, it comes within the 
regulation. He thought $2 was too mod- 
erate a charge for an accurate meter test. 

L. Kemper corroborated Mr. Allen as to 
the economy of meter testing. As to 
voltage regulation, he thought that when 
running near full load it would be feasible 
to keep within the six per cent limit, but 
during the day, when the load on a small 
plant is low, it was scarcely practicable to 
keep within this margin. 

Prof. C. F. Burgess, of the University 
ef Wisconsin, speaking for the engineering 
staff of the Wisconsin Railroad Commis- 
sion, said that discrepancy had been 
charged relative to the rules requiring gas- 
meter tests but once every three years, 
whereas electric meters must be tested an- 
mualiv. This was decided upon, however, 
only after a close study of the charactcris- 
tices of each class of meters. There was 
also good reason why electric meters had 
to be tested at three loads instead of two, 
cince many have an error curve that is far 
from being a straight horizontal line, al- 
though it might pass near two selected 
points, As there are numerous instances 
where the calibration of a meter has been 
changed during installing, the initial test 
in position is desirable, though in a few 
cases a hardship. Objection had been 
made to testing meters in position where 
only one man runs the entire plant; an 
appropriate amendment of this require- 
ment might be desirable. A record of the 
interruptions to service, stating their 
cause and other facts, is as valuable to 
the company as it is to the consumer. 
The six per cent fluctuation limit does 
not apply to instantaneous effects due to 
switching or changing-over of machines. 
Whether it should apply only to hours of 
lighting load is now being considered. 
Most companies have been able to operate 
within the six-per cent limit easily. What 
shouldbe regarded) as)the normal voltage 
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in different parts of the system is some- 
thing yet to be decided. If the practice 
adopted by the Milwaukee company that 
Mr. Vaughn represents were generally 
adopted, it would result in great improve- 
ment in the service throughout the state. 
. In conclusion, he advocated that compa- 
nies should make frank statements to con- 
sumers about the relative economy of tung- 
sten lamps, flatirons and other electrical 
devices. | 
FUTURE DEVELOPMENT OF PUBLIC 
UTILITIES. 

The last paper presented to the conven- 
tion was an address, read by Dr. B. H. 
Meyer, chairman of the Wisconsin Rail- 
road Commission, which now has general 
control of the public utilities throughout 
the state. Professor Meyer, as he is gen- 
erally known, prefaced his remarks by 
stating that the commission was only an 
interpreter of the public-utilities law. ‘The 
regulations it had imposed were the result 
of careful study and deliberation. If any 
changes of the rules are desirable, they 
will be made on a proper presentation of 
the facts before the commission. The fact 
that no complaints had been made offi- 
cially is proof, he thought, that the rules 
are being lived up to. The main fea- 
tures of the address are abstracted below: 

“Assuming that the character of the 
service and the price to be charged for 
it have been determined for the present, 
there must be solved that very imporant 
problem of the development of the in- 
dustry which provides this service. In 
this development the consumer and the 
investor are equally interested, as well 
as the general public not directly con- 
nected with any particular plant, because 
the utilities constitute an important part 
of the industrial life of the state which 
affects every citizen within it. Bearing 
upon the question of future development, 
no provision of the law is more impor- 
tant than the one which provides for 
profit-sharing and sliding-scale arrange- 
ments. The profit-sharing provisions go 
chiefly to the scale of wages to be paid by 
the utility, while the sliding-scale provi- 
sions go primarily to the rate of return 
upon the investment as the reciprocal of 
the rate of charge paid by the consumer. 

“The nucleus of the sliding-scale idea 
is to permit a utility to earn a higher 
rate of profit in proportion as the price 
charged by it to the consumer is lessened. 
For illustration, we may assume an elec- 
{ric-light plant which is at present charg- 
‘nag sixteen cents per kilowatt-hour. We 
will assume, further, that this is a fair 
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and reasonable rate under the conditions 
under which the plant operates today. As 
time goes on, this plant, due to efficiency 
and enterprise in management, extends 
the list of its consumers, it thoroughly 
saturates the territory which it serves, it 
introduces greater economy, it employs 
more efficient men, and, as a result of all 
these and other improvements, it is put 
into a position to furnish light at fourteen 
cents per kilowatt-hour. If, while the 
price was at sixteen cents, it was earning 
only four per cent on the investment, it is 
quite possible that with the improvements 
indicated and the growth of its business 
it may now be making six per cent when 
the price to the consumer is only fourteen 
cents. We will still further assume that 
this same progress in production and man- 
agement continues until the plant can fur- 
nish current at ten cents per kilowatt- 
hour and that then its rate of profit is 
eight per cent on the investment. It is 
apparent that if the management of a 
plant of this kind operating today under 
the conditions specified can have before 
it constantly the incentive of an increase 
in the rate of profit in proportion as the 
price to the consumers goes down, no ef- 
forts will be spared to bring about this 
reduction in the price to the consumer 
in order that a higher rate may be secured 
{or the investor. 

“Tt is probable that sliding-scale ar- 
rangements of this kind must be brought 
about entirely through the voluntary and 
co-operative efforts of utilities. It is 
doubtful whether the commission can en- 
lirely on its own initiative prescribe and 
enforce them. Personally, I am firmly 
convinced that the sliding-scale arrange- 
ment is full of promise for the future, 
end that in it we find the solution of one 
of the most important factors, if not the 
most important factor, affecting the de- 
velopment of utility enterprise in Wis- 
consin. It will prevent lapse and stagna- 
tion and tend to keep in places of greatest 
responsibility the most competent men, 
the adoption of the best known and ap- 
proved methods, and the installation of 
the best types of machinery and appli- 
ances, 

“The law provides that all such arrange- 
ments shall be subject to the supervision 
of the commission; and it is needless to 
udd that if sliding scales or profit-sharing 
schemes should be adopted which are on 
their face unfair to any one or more of 
ihe parties im interest, such schemes 
would be promptly ordered to be modified. 

“The time will soon come, if it is not 
already here, for the commission to call 
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a general conference of representatives 
of utilities for the purpose of discussing 
the sliding scale and profit-sharing in 
their relation to the consumer, wage- 
earner, investor and the development of 
ihe business. A statement of the history 
of these things would afford a starting 
point for the deliberations of the confer- 
ence, and Wisconsin experience would give 
the discussion direction and shape. 

“Closely allied with the arrangements 
which have just been discussed 1s the in- 
troduction of new methods, machinery, 
appliances and fixtures. Progress de- 
pends very largely upon these, and what- 
ever the interpretation of the law may 
be in any particular respect, this inter- 
pretation should always and inevitably 
spell progress. 

“In very recent times there has been 
a marked development of waterpower in 
the State of Wisconsin. The develop- 
ment has scarcely begun. 

“To keep out the cheaper current gen- 
erated by waterpower would be to coni- 
pel people within the limits of a mu- 
nicipality to pay much more for current 
than it would be possible to purchase it 
from the waterpower producer knocking 
at the city gates. To permit the new- 
comer to enter the municipal limits with- 
cut any restrictions or conditions would 
in most cases probably result in the anni- 
hilation of the existing plant. In the one 
case the whole consuming public would 
be compelled to pay much more than !s 
necessary, and in the other the investment 
in the existing plant would be practically 
destroyed. Neither of these extremes § 
necessary nor desirable. . 

“If the management of the existing 
plant realizes its duty toward the public 
and if the new comer likewise realizes 
that its new opportunities and privileges 
are associated with equally certain duties, 
the two parties will get together upon ê 
fair and equitable basis by which the ex- 
isting plant will be utilized to the fullest 
extent possible, consistent with the full 
utilization of the cheaper current brought 
in from without. l 

“Another important feature affecting 
future development was suggested by the 
manager of an electric plant in a small 
community. In a proceeding before the 
commission he stated that it was the de- 
sire of his company to reach the greatest 
possible number of consumers at the low- 
cst possible price with the smallest p> 
sible investment on the part of the com 
pany, and that with this end in view bs 
company was urging customers to Pur 
chase; high-efficiency lámpa of-a smal 
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candlepower. He stated it as his desire 
that consumers in that community use 
four, eight, ten and twelve candlepower 
lamps, thereby enabling the poorest people 
to enjoy the benefits of electric light at 
¿n expense within the capacity of their 
family budget. This suggests one of the 
most promising lines of development. 

“If there is one thing above all others 
which the history of the utility business 
has established, it is that competition as 
a guarantor of good service and a regu- 
Jator of rates has failed. The verification 
of this simple truth has cost the people 
cf this and other commonwealths untold 
millions of dollars. 

“The question has repeatedly been 
raised with respect to the relation of the 
value of the property of utility plants de 
voted to public use for rate-making pur- 
poses, as compared with the value of the 


same plants for purposes of taxation. A- 


discrepancy between the two valuations 
has often been deprecated as on its face 
demonstrating the existence of a plain 
injustice. 

“At the outset, I am free to admit that 
the identity of what, for the sake of 
brevity, I shall designate as the ‘tax value’ 
on the one hand, and the ‘rate value’ on 
the other, is an ideal condition toward 
which we should move with the greatest 
possible speed. I hope the time will come, 
and I believe that in the not-distant fu- 
ture it will come in Wisconsin, when the 
value placed upon a utility plant for rate- 
making purposes will be exactly the value 
upon which it is taxed, and vice versa. 
But, as I have said before, this is an ideal 
toward which to work. It is impossible 
of accomplishment today. To make the 
two values identical today would be a gross 
Injustice and inequality in many, if not in 
most cases,” 

The discussion of the address was con- 
ducted by Messrs. Winslow, Newman, 
Korst, Allen, Duffy, Jackson, Professor 
Meyer and a few others. ° 

W. H. Winslow, of Superior, Wis., had 
drawn up a profit-sharing plan which he 
was going to submit for approval by the 
commission. 

C. E. Newman thought that Professor 
Meyer's Suggestions relative to profit-shar- 
ing and extension of service to small con- 
sumers igs extremely valuable. He sought 
help of the association in suggesting 
ene methods that were suitable 
or very small plants. He urged the as- 
‘elation to consider the control of water- 
oe Relative to the surrender of old 

ranchises for indeterminate grants, if an 
extension of time for this purpose is given, 
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most plants will avail themselves of the 
privilege, as they have come to have im- 
plicit confidence in the commission. 

J. S. Allen advised the adoption of a 
voucher system and general ledger scheme 
as solving the accounting problem for 
small plants and giving the commission all 
the information it requires. 

C. N. Duffy, comptroller of the Milwau- 
kee Electric Railway and Light Company, 
said that the commission’s uniform-ac- 
counting system covers no more than any 
plant should know about its own business. 
He recommended the system adopted, as 
it necessitates keeping separate accounts 
of the steam, gas, and water-generated 
current, and therefore permits an exact 
analysis of the production costs. Mr. 
Duffy discussed in detail various features 
of the accounting plan proposed. He sug- 
gested the voucher-check system as an ab- 
breviation even of Mr. Allen’s voucher 
plan. . 

W. B. Jackson asked Professor Meyer 
what relation the physical value has to the 
earning capacity of the plant now. Also 
whether a reserve fund is considered de- 
sirable or urged by the commission to 
tide over hard times, emergencies or other 
troubles. 

Professor Meyer, in closing the discus- 
sion, said that in regard to the relation of 
the physical value to the rate of return 
it is imperative to know the physical value 
in order to determine equitable rates. The 
courts must decide, however, as to whether 
and how much going value must be con- 
sidered. The law merely says “all the 
property used or useful.” While reserve 
funds are desirable, excessive reserves 
would not be encouraged normally, since 
in case of emergency the commission was 
ready to grant speedy relief if the matter 
is duly presented to it. In regard to the 
common questions concerning the indeter- 
minate franchises, he regretted that so 
few companies had surrendered their old 
franchises for them. When he said that 
the indeterminate grant was a practical 
monopoly he meant that the utility com- 
pany controls its territory absolutely, 
since any competitor would have to chow 
that it was necessary to enter the field. 

After extending a vote of thanks to 
Professor Meyer, to the officers of the as- 
sociation, the Allis-Chalmers Company 


for the inspection trip and to others in 


strumental in making the convention a 
success, the final regular session was ad- 
journed. 
THE ANNUAL BANQUET. 
As a fitting close to the convention a 
very enjoyable “beefsteak dinner’ was 
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given on Thursday evening at the Hotel 
Pfister. Over 100 members and guests of 
the association attended. C. N. Duffy of 
Milwaukee acted as toastmaster and in- 
troduced Prof. B. H. Meyer as the first 
speaker. In his address Professor Meyer 
showed the position of the Railroad Com- 
mission as the impartial representative of 
the law between the utilities on the one 
hand and the consumers on the other. 
Amplifying his remarks of the afternoon, 
he stated that the commission is but try- 
ing to carry out the provisions of the law 
and has a jurisdiction limited by the law. 
In public utilities the old rules of com- 
petition do not apply. In ordinary mer- 
chandising discrimination is allowable; 
in fact it is the mainstay of much busi- 
ness. As the importance of the public 
faith increases in any business, however, 
the amount of legislation and public con- 
trol in regard to it must increase. There- 
fore the public has a right to control com- 
petition in public utilities and, if neces- 
sarv, to bar the intrusion of an outsider 
who may act as a pirate in destroying the 
value of an established utility. The Wis- 
consin utilities law is unique and the best 
in the country, because under it there is 
recourse to the courts from the decisions 
of the utilities commission, and the testi- 
mony taken before the commission stands 
as the record in any case. 

Senator Neal Brown of Wausau, Wis., 
narrated in his characteristic way how he 
had acquired his electrical training while 
mastering the mysteries of an automobile 
igniter and later while conducting a street — 
railway. He then commented on public- 
utility control and contrasted the results 
in Wisconsin with what he termed the 
hysteria emanating recently from the 
White House. 

Franklin Hobbs of Chicago spoke of the 
value of advertising to a central station. 
To get returns from advertising it 1s 
necessary to get close to the people and 
to be perfectly frank and fair with them; 
in this manner it is possible to get not 
cnly their confidence but their friendly 
patronage and esteem. Mr. Hobbs pointed 
out some prominent cases of successful 
and unsuccessful advertising and showed 
that, whereas an ordinary merchant 
largely benefits his competitors by his ad- 
vertising, a public-service corporation 
having a monopoly in its line gets all the 
benefits from its judicious efforts in this 
direction. 

The last speaker of the evening was 
John I. Beggs, president of the Milwan- 
kee Electric Ratlwavyand Light Company, 
Speaking in a~reminiscent way of the 
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growth of the central-station industry dur- 
ing the last twenty-five years he dwelt on 
the wonderful change that had taken place 
in the methods of generating and distrib- 
uting electric current. Within the last 
two years, however, there has been intro- 
duced into this business in Wisconsin an 
element far more radical than any in the 
last twenty-five years, namely, the intro- 
duction of a supervising partner in the 
form of the Railroad Commission. He 
welcomed this radical departure as one of 
the most valuable acquisitions of the busi- 
ness. The personnel of the commission has 
won for it the esteem of all interests and 
accounts for its success compared with 
similar commissions in other states. “The 
securities of the public-service companies 
which I have the honor, or rather burden, 
of administering, never stood so high 
as they do today,” said Mr. Beggs, “and 
this in great measure is due to the safe- 
guards which the commission has thrown 
about capital invested in this sort of en- 
terprise. We have the best rate commis- 
sion in the country today.” Mr. Beggs 
made an earnest plea for the idea, of 
which he has for years been a foremost 
exponent, that a public-service corpora- 
tion ought to Jay up reserve funds out of 
present earnings to make up for deterio- 
ration both because of wear and tear and 
because of apparatus and equipment be- 
coming obsolete. He said that many of 
the corporations which have paid big divi- 
dends had not really earned those divi- 
dends because they were declared at the 
expense of the company’s future expendi- 
tures. He advised the delegates to the 
convention to go home and ascertain the 
relation between the capitalization of their 
companies and the actual physical value. 
If disparity is found he urged that a fund 
for replacement of apparatus and equip- 
ment be begun at once, even at the expense 
of dividends. It is much easier to dis- 
tribute dividends than to accumulate a 
surplus. Mr. Beggs called attention also 
to the fact that when under the indeler- 
minate franchise law a community avails 
itself of the right to take over public- 
service corporations, the appraisement will 
be upon present values without regard to 
what may have originally been invested. 
Unless provisions have been made for the 
future as time goes on, these companies 
will find themselves confronted with the 
prospect of having their properties taken 
over at a valuation far less than the stocks 
and bonds represent. Not only must the 
depreciation reserve be increased, but even 
the tax funds must be enlarged to keep 
pace with the steadily increasing taxes. 
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Quite a number of the delegates to the 
convention went to the Chicago Electrical 
Show on Friday, January 22, as the 
guests of the show management. In the 
evening several Northwestern men at- 
tended the meeting of the Chicago Section 
of the Illuminating Engineering Society. 

Among the men who attended the 
Northwestern convention in Milwaukee 
were the following: 


P. H. Korst, Janesville Electric Com- 
pany, Janesville, Wis.; John Wright, 
Antigo Electric Light Plant, Antigo, Wis.; 
John §, Allen, Equitable Electric Light 
Company, Lake Geneva, Wis.; Roger N. 
Kimball, Kenosha Gas and Electric Com- 
pany, Kenosha, Wis.; Ernest Gonzenbach, 
Sheboygan Light, Power and Railway 
Company, Sheboygan, Wis.: George B. 
Wheeler, Chippewa Valley Railway Light 
and Power’ Company, Eau Claire, Wis.; 
J. H. Harding, La Porte Electric Com- 
pany, La Porte, Ind.; H. C. Sterling, 
Municipal Electric Light and Water 
Works Plant, New London, Wis.; I. 
Kemper, Albert Lea Light and Power 
Company, Albert Lea, Minn.; W. R. Put- 
nam, Red Wing Gas, 


Company, Red Wing, Minn; W. H. 
Winslow and P. E. Elevier, Superior 
Water, 


Light and Power Company, Su- 
perior, Wis.; John Schuette, Electric Light 
Company, Manitowoc, Wis.: L. L. Tessier, 
De Pere Electric Light and Power Com- 
pany, De Pere, Wis.; Ed Daniell, Me- 
nominee and Marinette Light and Trac- 
tion Company, Menominee, Mich.: B. D. 
Viles. Chippewa Falls Water Works and 
Lighting Company, Chippewa Falls, Wis.: 
M. N. Weeks, Electric and Water Com- 
pany, Grand Rapids, Wis.: F. W. Downs, 
Washburn Electric Power Plant. Wash- 
burn, Wis.; J. R. Dishington, Milwaukee 
Electric Railway and Light Company. 
Racine, Wis.;' E. P. McCarthy, Peshtigo 
Lumber Company, Peshtigo, Wis.: G. M. 
Pierce, Brodhead Electric Light Com- 
pany, Brodhead, Wis.; Thomas R. Waech, 
North Milwaukee Light and Power Com- 
pany, North Milwaukee, Wis.: D. C. West, 
Beaver Dam Light and Power Company, 
Beaver Dam, Wis.; Charles M. Cleveland, 
Wausau Street Railroad Company, Wau- 
sau, Wis.; William Wallace, Oshkosh 
Gas Light Company, Oshkosh, Wis.; W. 
E. Smith, Municipal Water Works and 
Electric Light Plant, Columbus, Wis.; 
Irving P. Lord and E. B. Fisher, Wau- 
paca Electric Light and Railway Com- 
pany, Waupaca, Wis.; T. A. Pamperin, 
Peoples Land and Manufacturing Com- 
pany, Oconto, Wis.; C. J. Partridge and 
O. B. Williams, White Water Electric 
Light Company, Whitewater, Wis.; M. S. 


Sickle and G. H. Kordenat, Platteville 
Electric Light and Power Company, 
Platteville, Wis.; W. T. Pomeroy and 


F. L. Pearce, Edgerton Electric Light 
Company, Edgerton, Wis.: George Kuehl- 
thau, West Bend Heating and Light Com- 


pany, West Bend, Wis.; W. B. Voth, 
Sheboygan Light, Power and Railway 
Company, Sheboygan, Wis.: Oo. wW. 
Mosher, New Richmond, Wis.: Wallan 


O’Connor, Chicago, Ill.; D. C. Pence, Mil- 
waukee, Wis.; B. F. Lyons, Beloit, Wis.: 
V. E. Extrom, Electricity, Water and 
Telephone Company, Tomahawk, Wis.; 
John I. Beggs, C. N. Duffy, Frank A. 
Vaughn and O.M. Rau, Milwaukee Electric 
Railway and Light Company, Milwaukee, 
Wis.; G. E. Newman, Ladysmith Lighting 
Company, Ladysmith, Wis.; William B. 
Jackson, D. C. and W. B. Jackson, Chi- 
cago, Ill.; Clement C. Smith and H. F. 
Whitcomb, Jr., Eastern Wisconsin Rail- 
way and Light Company, Milwaukee and 
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Fond du Lac, Wis.; Dr. B. H. Meyer, Wis- 
consin Railroad Commission, Madison, 
Wis.; Prof. C. F. Burgess, Universitiy of 
Wisconsin, Madison, Wis. 

Among the manufacturers’ representa- 
lives and supply men were: L. M. Har- 
vey, W. J. Bishop, C. E. Searle and H. A. 
Balding, Allis-Chalmers Company, Mil- 
waukee; F. T. Andrae and J. C. Schmidt- 
bauer, Julius Andrae and Son Company, 
Milwaukee; F. W. Willcox, H. Schroeder, 
J. B. Tingley, C. R. Hunt, H. A. Smith, 
F. T. Benson, S. F. Dibble, E. L. Barr 
and E. O. Sessions, General Electric 
Company, Schenectady, N. Y.; K. A. AL 
brecht, Charles L. Kiewert Company, Mil- 
waukee; S. Furst, Bryan-Marsh Company, 
New York; Max Harris, A. L. Eustice, 
J. J. Sorber and J. B. Griffith, Nernst 
Lamp Company, Pittsburg, Pa.; H. B. 
Marshall, Electric Storage Battery Com- 
pany, Philadelphia, Pa.; J. S. Jackson, 
International Electric Meter Company, 
Chicago; J. G. Boyd, Columbia Incandes- 
cent Lamp Company, St. Louis, Mo.: S. 
E. Doane, W. M. Skiff and R. B. Clark, 


National Electric Lamp Association, 
Cleveland, O.; J. B. McMulin, Electric 
Appliance Company, Chicago; George 


Loring, Shelby Electric Company, Shelby, 
O.: Ed. H. Taylor, Commercial Testing 
and Engineering Company, Chicago: W. 
J. Francis, W. S. Goll and L. M. Page, 
Fort Wayne Electric Works, Fort Wayne. 
Ind.; J. W. Robinson, D. E. Webster, 
Vincent Gray. W. D. McDonald and W. R. 
Pinckard, Westinghouse Electric and 
Manufacturing Company, Pittsburg, Pa. 


ede 
Commonwealth Edison Branch, National 
Elec’ric Light Association. 


At a meeting of the Commonwealth 
Edison Branch of the National Electric 
Light Association, Chicago, January 12, 
the subject, “New Business—How It Is 
Handled,” was discussed by a number of 
officials of the company. Few persons 
realize the amount of detail necessary 
properly to care for a new application 
from the time it arrives in the company’s 
office to the time the customer receives 
his first bill. Oliver R. Hogue first de 
scribed the way in which the application 
is obtained. J. C. Manley, who has charge 
of the construction department, told of 
methods of handling the construction 
work necessary to give the customer serv- 
ice. A. P. Good, who has charge of the 
inspectors, described the systematic meth- 
ods used in his department. C. A. Keller, 
engincer of station construction, told of 
the changes often required by the repre- 
sentatives of the contract and inspection 
departments, making it necessary to draw 
new plans for station work. 

G. W. Lunn, who is responsible for the 
clecirical equipment at the Fisk Street 
station, explained the operation of pr 
ducing electrical energy at the switch- 
board. E. F. Bracken, assistant super! 
tendent of substations, described m 
training necessary to produce an efficient 
and competent operator. A. P. Thome 
explained the function of the load dis 
patcher. 
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January 30, 1909 


INDIANA ELECTRIC LIGHT Asso- 
CIATION. 


SPFCIAL MEETING, INDIANAPOLIS, JANU- 
ARY 26. 


The Indiana Electric Light Association 
held a special meeting at the Claypool 
Hotel, Indianapolis, January 26, wiich 
was attended by about seventy-five repre- 
sentatives of electric-lighting corporations 
in the state. The meeting was occasioned 
hy certain legislation pending before the 
Indiana Legislature, now in session, 
which, in the event of its passage, would 
provide the present State Railroad Com- 
mission with functions and authority 
making it co-ordinate with the public-util- 
ities commissions of New York, Massa- 
chusetts and Wisconsin, including the 
regulation of electric-lighting companies. 

This meeting was the first held by the 
association since its organization at Indi- 
anapolis, December 24, 1908, and in open- 
ing the order of business the president, 
Thomas C. McReynolds, of the Kokomo, 
Marion & Western Traction Company, 
welcomed the members, whose presence 
gave evidence of their continued support 
in furthering the interests of the organ- 
ization. In reviewing the history of the 
association, Mr. McReynolds spoke of its 
aims, and in referring to the matter of 
instituting an Indiana public-service com- 
mission, he urged earnest thought and 
careful consideration on the part of the 
members. If there is really a demand for 
creating a public-service commission, he 
said, let the people and the Legislature un- 
derstand that the necessity for such a law 
does not come from the sole purpose of 
Protecting the public against the corpora- 
tion, but is for the common good of all. 
The public-service corporation is in need 
of such a law to protect its interest, its 
investment and vested privileges, against 
the uninformed community. 

A notable and able address, defend- 
ing intelligently conducted corporations 
against the ignorant attacks made by an 
inconsiderate public, was the talk of 
Henry L. Doherty, of New York city, on 
“The Relations of Quasi-Public Corpora- 
tions to the Public.” 

Formerly, said Mr. Doherty, the officials 
of public-service corporations had largely 
neglected to educate the sense of the pub- 
lic as to the company’s services, value, 
Needs and rights, relying upon a final ap- 
peal, in case of necessity, to the legis- 
latures and courts for redress. As a re- 
ult of this failure to meet popular sen- 
timent a popular envy has been engen- 


dered, which effects the creation of pub- 
lic-service commissions, feeling that any- 
thing which hurts the corporation will 
help the public. 

Much that is unfair is exercised against 
the corporations of this class. Certain 
public-service legislation appraises the 
value of a plant at its selling price rather 
than an estimate of the material prop- 
erty. Intelligent regulation of service 
would, in many cases, be welcomed to es- 
cape local interference. Mr. Doherty dis- 
cussed at some length the psychology of 
public sentiment and compared the moral 
tendencies of individuals and corporations, 
asserting that from every consideration 
that of the second should be higher. By 
its very nature the benefit of the company 
accrues to the man of small means, who 
is thus enabled to share in a business re- 
quiring an investment otherwise entirely 
outside of his financial ability. 

The method of “watering” stocks, for 
which there is a popular verdict of crim- 
inality, Mr. Doherty explained in a plausi- 
ble manner, declaring that men who in- 
vest in constructing a waterpower feel as- 
sured the development will be worth more 
ihan the cash value of the labor and ma- 
terial (else they would not invest), so 
that it is quite fair to establish the capital 
stock, not on the invested, but on the pre- 
sumed, value. 

Eventually, said the speaker in closing, 
public-service commissions may be the so- 
lution, but Indiana and her corporations, 
he thought, are not yet ready. As they 
may, in fact, be construed, the bills offered 
permit plants to be managed as well as 
regulated by public officials, thus throw- 
ing the loss of a public failure upon pri- 
vate capital. States which have taken up 
public-utility regulation are those in which 
development has already gone far. Such 
Jegislation in Indiana, in the opinion of 
Mr. Doherty, may deter the development 
of many necded facilities. He counseled 
delay until the results of the experiments 
of other states shall be well shown. 

In the discussion which followed, sev- 
eral satisfactory reports were made to the 
association, the general sentiment being 
that members of the Legislature were not 
anxious for such a public-utilities bill to 
be passed at the present session, unlesa 
it met the approval of the electric-lighting 
companies affected, while the Governor 
strongly opposed any unfair measure. 

The paper by R. M. Cass, of the Indi- 
anapolis Light and Heat Company, on 
the subject of “The Tungsten Lamp,” con- 
sidered the veritable revolution that is 
being effected in central-station work by 
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the introduction of the new high-efficiency 
illuminant. The speaker directed atten- 
tion to the effect of tungsten illumination 
in relegating carbon and metallized-fila- 
ment incandescent, and, to a certain ex- 
tent, arc lamps. Mr. Cass believes the 
problem of fragility of the filament is 
now solved, with the breakage reports 
showing only about one-and-one-half per 
cent during shipment. 

As an illustration in favor of replacing 
arc lamps with the tungsten incandescent, 
the speaker considered an installation of 
ten three-ampere, 115-volt arcs to be tup- 
planted with a similar installation of 250- 
watt tungstens, both installations to burn 
on an average of five hours per day, 365 
days in the year, for ten years. The arc 
lamps, he computed, would consume about 
63,000 kilowatt-hours, while the tungstens 
would require only 46,000 kilowatt-hours. 
It is the contention of those in favor of 
the change that the profit on the lost sale 
of 17,000 kilowatt-hours, at the present 
rates for electric power, is not enough to 
cover the depreciation, interest on invest- 
ment, maintenance, etc. Some central 
stations have agreed to furnish the fixtures 
and first lamps free, in order to secure 
this class of service. The Brooklyn Fdi- 
son Company, after exhaustive tests, has 
gone so far as to insure lamps, taking 
care of all renewals for $0.25 per month 
for each 100-watt capacity installed. 

In comparing the illumination of a 
Welsbach four-mantle gas lamp, burning 
five hours per day, 365 days in the year, 
and consuming twenty cubic feet of gas 
per hour, at $0.90 per thousand, with the 
operation of a 250-watt tungsten lamp 
for the same time, Mr. Cass showed that, 
including renewals, the electric lamp 
would cost $32.07 against $38.05 for the 
gas lamp. This represents a saving of 
fifteen per cent, besides securing safer, 
cooler, cleaner, better and more useful 
illumination. In the speaker’s experi- 
ence, the life of the tungsten lamp had 
usually exceeded the warranted 800 hours, 
reaching an average nearer 1,200 hours. 

A paper on “District Heating from 
Central Stations” was to have been read 
bv S. B. Hofft, of the Merchants’ Heat 
and Light Company, Indianapolis, but 
as Mr. Hofft was not present, the discus- 
sion of the subject was not held. 

The next regular meeting of the Indi- 
ana Lighting Association will be held Au- 
gust 18. The officers of the association 
are: Thomas C. McRevnolds, Kokomo, 
president; H. C. Yount, Covington, vice- 
president; Frederic-Leslie, Muncie), secre- 
tary and treasurer. 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


SWITCH CARRIAGE SYSTEM OF THE FEL- 
TEN & GUILLEAUME-LAHMEYER COM- 

F PANY FOR HIGH-TENSION DISTRIBUTION 
STATIONS. 


In order to make the operation of high- 
tension distribution stations highly reliable 
snd to eliminate all danger to attendants 
the Felten & Guilleaume-Lahmeyer Com- 
pany has developed a new method of 
switching, which it names the switch- 
carriage system. All the high-tension ap- 
paratus pertaining to each one of the 
branch circuits is enclosed in cabinets sep- 
arated from each other by fireproof insu- 
lating walls. Each set of apparatus is 
placed on an iron carriage, which can be 
quickly removed from the cabinet and re- 
paired or replaced by another in case of 
a defect without interfering with the op- 
eration of the entire station. The front 
wall of the cabinets, which forms part of 
the removable set, carries only the meas- 
uring instruments and handles of switches 
and controllers. A system of locks has 
been provided which makes it impossible 
to remove a set of apparatus from a cab- 
inet except by observing a certain order 
of succession in performing the various 
operations necessary to accomplish this 
purpose, and before it has been entirely 
disconnected. A mistake on the part of 
the attendant is thus made impossible and 
all danger is excluded. The space occu- 
pied by the cabinets is said to be very 
small_—Translated and abstracted from 
Ilektrotechnische Zeitschrift (Berlin), 
December 24. 

7 < 
THE BRITISH POST OFFICE RADIO-TELE- 
GRAPH STATION AT BOLT HEAD. 

The latest radio-telegraph station be- 
longing to the British Post Offce is situ- 
ated in South Devon, about five miles 
south of Kingsbridge. Its normal range 
of communication is 250 miles, but good 
communication is daily obtained with 
Scheveningen, Holland, some 350 miles 
distant. The radio-tclegraphic apparatus, 
mast and aerial were supplied by the Mar- 
coni Wireless Telegraph Company, and 
the power plant, which includes an oil 
engine, dynamo, secondary battery, switch- 
board, and the lighting equipment of the 
building, was supplied by the Westminster 
Engineering Company. The station mast 
is built of Oregon pine, in three sec- 


tions. The lower mast is seventy-three 
feet long, the top mast fifty-six feet long, 
and the top gallant mast, fifty-four feet 
long. With the reduction for over-lap, a 
total height of 161 feet is provided. 
Three sets of four flexible galvanized-iron 
wire-rope stays are provided, the lower 
stays being three inches in circumference 
and divided into two sections insulated at 
three points. The intermediate stays are 
two-and-one-half inches in circumference, 
divided into three sections and insulated 
at four points. The upper stays are two 
inches in circumference, divided into four 
sections, and insulated at five points. 
Four short poles about thirty feet in 
height are set about 150 feet from the 
mast, forming the corners of a rectangle, 
for the purpose of anchoring the acrial 
wires. The aerial consists of two stranded 
phosphor-bronze conductors connected at 
the operating room, but carried upward 
separately, one on each side of the mast. 
They are attached at the top to the ebon- 
ite-rod insulators, and both conductors are 
bifurcated, and all four portions extend 
radially in a downward direction to within 
fifty feet of the four thirty-foot poles. 
They are attached to these by ebonite-rod 
insulators and rope stays. The earth con- 
nection is made by means of fifty-two cop- 
per leads joined to twenty-six galvanized 
iron plates five feet by two-and-one-half 
feet in area, connected together and placed 
vertically in the ground, and forming a 
portion of a circle around the operating 
room. Power is supplied by a ten-horse- 
power Campbell oil engine, which drives 
through a belt and friction clutch a three- 
kilowatt, direct-current dynamo coupled 
direct to an alternator. The direct-cur- 
rent dynamo provides current for charging 
the fifty-two secondary cells, for exciting 
the field of the alternator, and for lighting 


the building. It is also run as a motor 


from the secondary cells to drive the al- 
ternator when the engine is not in use. 
The alternator furnishes three kilowatts 
at 100 volts, at a frequency of fifty. The 
wave-length of the transmitted signals is 
600 metres, but as it may be necessary to 
signal with a wave-length of 300 metres, 


a second set of condensers and an oscilla- 


tion transformer are provided. The Mar- 
coni magnetic detector is connected to a 


switch which is joined to the selected tun- 
ing device. As a head-gear telephone re- 
ceiver is connected to the detector, the 
coherer and Morse receiving apparatus are 
not used, for the station is always open, 
and an operator always listening when not 
transmitting.—Abstracted from the Elec- 
trical Review (London), January 8. 
< 


THE REGULATION OF ELECTRIC GEN- 
ERATING GROUPS. 

In the course of a serial article on this 
subject J. L. Routin describes an electro- 
mechanical governor, which can be used 
either for regulating the tension or the 
speed. The apparatus comprises a volt- 
meter, a system of relays and a motor that 
actuates the exciter rheostat. From a bal- 
ancing beam a coil is suspended, on which 
an electromagnetic downward pull is ex- 
erted through a resistance by two other 
coils connected in the generator circuit. 
A spring holds the beam in a horizontal 
position when the tension has its normal 
value. If the tension is too low, the 
spring pulls the beam upward and a relay 
contact is thereby closed, which in turn 
causes the direct-current motor operating 
the rheostat to be rotated in such direction 
that an increase in the exciting current is 
brought about. When the contact of the 
relay is broken, its armature short-circuits 
the brushes of the motor and makes it 
come to an abrupt stop in consequence of 
an ciectromagnetic braking effect. At the 
same time another electromagnet is ener- 
gized and re-establishes the equilibrium of 
the balance beam, the impulse received by 
the latter being reduced by an air cushion. 
When the tension is too high, the electro- 
magnet suspended from the beam over- 
comes the force of the spring pulling it 
upward, another system of relays is con- 
nected in the manner described, the motor 
operating the rheostat is revolved in the 
opposite direction, and the exciting cur- 
rent is reduced. It is stated that the 
weight of the lever can be made emall 
cnough and the magnetic effort large 
enough, so that a variaton of one per cent 
will produce in less than one-tenth of a 
second the displacement necessary to put 
the relays in action.—Translated and ab- 
stracted from da Lumiere Electing 
(Paris) 7 December *5. 
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THE TELERUPTER, A REMOTE-CONTROL 
INTERRUPTER, 

This ingenious device is intended to 
light or extinguish electric lamps from 
a distance and is constructed for circuits 
carrying currents up to twenty amperes. 
The control is effected by a battery and 
circuit of bell wire, and the installation 
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FIG. 1.—THE TELERUPTER. 


is therefore not expensive. The tele- 
rupter consists of an electromagnet coil, 
inside of which is a plunger terminating 
in two spindles at the bottom. Each spin- 
dle can enter a small cylinder filled with 
mercury. The two cylinders are insulated 
from each other and connected in the 
lighting circuit, which is closed only when 
the two spindles enter the mercury (Fig. 
1). The operation of the apparatus is 


FIG. 2—PATH OF ACTION OF 
TELERUPTER. 


as follows : The plunger rod carries a pro- 
Jecting finger capable of being displaced 
n a plane perpendicular to that of the 
Plunger and guided by a piece cut out 
n a peculiar way (Fig. 2), which compels 
it to follow the course A B C DEF 
Indicated by the coarse dotted line, or 
F GHIA indicated by the fine dotted 
line. A notch F receives the finger and 


holds it in Position. By closing the bat- 


ete Circuit of the electromagnet the 
ighting circuit may be opened or closed 


at will. When the finger is at A, the 
two spindles will make contact with the 
mercury and the circuit will be closed, 
and when the finger is at F the circuit 
will be open.—Translated and abstracted 
trom L’ Electricien (Paris), December 26, 
1908. 
< 

ELECTRICAL WINDING IN SOUTH WALES. 

The decision to adopt electric winding 
in the Maritime pit of the Great Western 
Colliery Company, in South Wales, for 
which G. J. Hooghwinkel, of London, 
acted as consulting engineer, was due to 
the fact that if steam were adopted, a new 
steam-raising plant, in addition to the 
winder, would be required. It was found, 
all things being considered, that the first 
cost of a complete, independent steam- 
winding plant would be more than that 
of a suitable electrical winding plant of 
similar capacity. The winder was re- 
quired to wind 175 tons of coal per hour 
from a depth of 1,110 fect in seveniy 
winds. The empty cage, chains, ete., 
weigh 10,000 pounds; the two drums, 
2,000 pounds; the average coal load, 5,600 
pounds. This gives an empty-cage load 
of 12,000 pounds, and a full-cage load of 
17,600 pounds. The weight of the rope 
cn the drum at starting is 1,560 pounds, 
and that in the shaft, 4,450 pounds, a 
total of 6,000 pounds. The winding 
drum adopted is of a special spiro-cylin- 
drical type, with the spiral coiling at a 
varying rate up the cone, at first rapidly 
end then more slowly. The smallest diam- 
eter is 7.5 feet, and the largest, fifteen 
feet. It was estimated that the use of this 
drum would enable the peak load during 
maximum acceleration to be reduced to 
under 1,000 horsepower, as compared with 
1,450 horsepower with a plain cylindrical 
drum. The normal rating of the winding 
motor is 700 horsepower at 2,200 volts, 
three-phase, twenty-five cycles, fifty-six 
revolutions per minute. The efficiency is 
ninety per cent at one-half and three-quar- 
ter loads, and ninety-one per cent at full 
Joad. There is a rotary converter with a 
normal rating of 400 kilowatts, three- 
phase, and 550 volts direct current. There 
is also a 400-kilowatt, 2,200-350-volt 
transformer. The flywheel machine has a 
capacity of 250 kilowatts at 500 volts, and 
is coupled to a flywheel of 24,000 pounds 
weight. Its diameter is six feet one inch, 
and its width three feet six inches. The 
liquid starter is of a special type, con- 
sisting of two large tanks, one of which 
contains the blades, and the other serves 
as a reservoir for the liquid. The two 
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tanks are fixed one over the other, and 
are connected by inlet and outlet pumps, 
and the water is forced by an electrically 
driven centrifugal pump from the lower 
to the higher tank, circulating continually 
between the two. The overflow is pro- 
vided in the upper tank, which, if raised, 
causes the liquid to rise, so that by this 
means the level can be adjusted. The 
overflow is mechanically connected to the 
reversing switch to the main lever on the 
driver’s platform. An emergency three- 
phase, oil-immersed switch is provided, ar- 
ranged to break 400 amperes at 2,200 
volts, and it is provided with electrical 
and mechanical overload release and with 
a trip gear for connecting to the depth 
indicator, the emergency brake lever, and 
the no-voltage release magnet. The no- 
voltage release magnet is a three-phase 
magnet connected to the secondary of a 
transformer whose primary is connected to 
the main high-tension circuit. The mag- 
net acts as a minimum release in case of 
no voltage, or in case the voltage drops 
below a certain minimum. A twelve-kilo- 
watt, 2,200-220-volt, three-phase trans- 
former has its primary connected to the 
main high-tension circuit, and its sec- 
ondary supplies energy to the brake mag- 
net just described and to the motor driv- 
ing the centrifugal pump in the liquid 
starter, and also to a three-horsepower 
air-compressor motor. The brakes, which 
are linked to the drum, are operated by 
compressed air, or, in case of emergency, 
by means of a heavily weighted lever. 
The control gear for the load-equalizing 
cet and the flywheel machine automatic- 
allv regulates the voltage of the machine 
by varying the resistance in the field cir- 
cuit. A comparison of the cost of a steam 
winder and an electrical winder shows a 
cost of $14,185 for the former, and $14,- 
437 for the latter; or, on a basis of 300,- 
000 tons per annum, 4.46 cents per ton 
for the steam winder, and 4.62 cents per 
ton for the electrical winder.—Abstracted 
from the Electrical Review (London), 
January 1. 


eGo 
Central and South American Telegraph. 

A special meeting of the Central and 
South American Telegraph Company will 
be held February 5 for the purpose of 
authorizing an increase of the capital 
stock from $12,000,000 to $14,000,000, 
such increase to consist of 20,000 shares 
of the par value of $100 each, and to de- 
termine what directions, if any, should be 
given to the directors as to the issuing of 
said stock. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


Combination Fixture Stud and Quadru- 
pod. 

The Ashland combination fixture stud 

and quadrupod is designed to be used 

either for conduit work, molding or open 


FIXTURE STUD. 


work. The fixture stud has a nipple, 
three-eighths by seven-eighths, perfectly 
reamed on both ends, and when used as 
a quadrupod, it is so constructed that 
screw holes come in centre of molding 
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so that fixtures will hang perfectly 
straight. The fixture stud is open so 
that an open insulating joint can be 
used, thereby doing away with a hickey 
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QUADRUPOD. 


and saving one-and-one-fourth inches in 
canopy space. 

The Ashland combination fixture stud 
and quadrupod is made of malleable iron. 
f ede 
The Federal Floor-Box and Receptacle. 


A new floor-box has been designed and 
manufactured by the Federal Electric 
Company, Chicago, to include many ad- 
vantages over older models. It is a sim- 


MECHANICAL APPARATUS 


ple and compact device, only four inches 
deep and four inches in diameter. The 
principal feature of its design is a verti- 
cal and angular adjustment which per- 
mits the floor-plate to be set exactly level 


FEDERAL FLOOR-BOX. 


and flush with the floor and assures its re- 
maining that way permanently. 

The vertical adjustment permits of the 
raising or lowering of the floor-plate and 
maintaining it at any certain level. The 
angular adjustment is made and main- 
tained by three screws, permitting the 
floor-plate to be set level in case the box 


KUGBELL . 
RECEPTACLE 
ano . PLUG 


p i ED, 
l Federal Adjustable 


ost Floor Box J 


3% 


An Open-Air-Burning Filament for 
Electric Heating. 

Walter G. Clark, president of the 
Parker-Clark Electric Company, an- 
nounces that the open-air-burning fila- 
ment which was described in the ELzc- 
TRICAL Review, Vol. LIII, page 397, has 
proved to be of great value as a heater 
clement for use in electric flatirons, cook- 
ers, grills, and all sorts of heating utensils, 
as well as for melting-pots for tin, lead, 
zinc., etc., for heating varnish and other 
inflammable compounds; and for luminous 
electric radiators and electric heating de- 
vices of every description. 

This filament possesses many remark- 
able qualities. For example, it can be 
plunged, while burning in ice-cold water 
or placed in contact with ice without in 
uny way affecting it other than reducing 
its temperature. It will withstand a 
temperature up to 1,500 degrees C. Its 
resistance is fifty times that of carbon of 
equal cross-section, and it can be made up 
in any size and in any shape required. 
On account of its high resistance, a num- 
ber of these filaments or heaters may be 
used in parallel instead of one long series 
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CROSS-SECTION, SHOWING ADAPTABILITY OF FEDERAL FLOOR-BOX. 


is installed at an angle. No extra parts 
are needed for installing, making this 
operation very simple indeed. 

Gaskets under the flange of the nozzle, 
between it and the floor-plate, and also 
between the floor-plate proper and the ad- 
justment plate, insure water-tight joints. 

The box itself is a one-piece casting. 
The floor-plate is of brass, highly polished 
on the upper surface. 


of resistance, as is at prescnt used 1m 


_clectric heating devices. 


In the laboratory the filament has 
burned in the open air at a bright heat 
for upward of 1,000 hours with no appa" 
ent deterioration. It will operate equally 
well on either direct or alternating €U 
rent, and can be made for any voltage. 
Used as a heater it will absorb approx” 
mately “seventy-five” voltss per inch 0 
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length when .in the filament form, using 
one-half ampere or less. 

Mr. Clark announces that the Parker- 
Clark Company is now preparing to man- 
ufacture these filaments on a large scale 
for use as heaters, and that already nego- 
tiations are under way with a number of 
the companies manufacturing electrical 
heating devices, who propose to employ the 
heaters in place of the coil of resistance 
wire commonly used. 
ede 

Dallett Air Compressors. 

A complete line of air compressors built 

by the Thomas H. Dallett Company of 
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using a liberal amount of metal, scien- 
tifically placed, to insure rigidity in oper- 
ation. 

The frame is of the open-fork center- 
crank type, graceful and pleasing in out- 
line, and of an especially massive and 
rigid design to obtain on each size com- 
pressor a greater range of capacity by sub- 
etituting, when desired, a cylinder of the 
next larger size than the standard to oper- 
ate at 100 pounds pressure. For example: 
On an eight-inch stroke compressor the 
regular cylinder for this pressure is eight 
inches in diameter, but a ten-inch diam- 
eter cylinder can be substituted and stil] 
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SECTIONAL VIEW OF SINGLE STEAM-DRIVEN COMPRESSOR. 


Philadelphia, Pa., brings out many excel- 
lent and unique ideas in compressor de- 
sign. These compressors incorporate the 
essential features of having all parts re- 


operate at the above pressure, whereby a 
greater volume of air is obtained with but 
a slight increase in cost of machine. 

The cross-head guides are cylindrical 
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VIEW OF SINGLE STEAM-DRIVEN COMPRESSOR. 


quiring adjustment or removals readily 
accessible, employing only the best mate- 
nal and workmanship throughout, and 


end are bored at the same setting as the 


boring and facing of the end which re- 
ceives the cylinder, insuring absolute 
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ulignment. Lubrication is effected by 
means of high-grade sight-feed devices, or 
by the gravity or force-feed systems, as 
desired, and drains are provided for drain- 
ing off all drippings from guides, stuffing 
boxes and crank pit. 

The duplex belt, duplex steam and sin- 
gle steam machines are supported on an 
exceptionally rigid and deep sub-base, thus 
making the entire machine self-contained 
and obviating any possibility of getting 
out of line, and insuring satisfactory oper- 
ation on either a rough temporary founda- 
tion of timbers, or a permanent one of 
concrete or brick. An oil gutter is pro- 
vided around the entire lower base flange 
on al} sub-bases. This insures a clean 
foundation and floor free from unsightly 
oil puddles or stains. 

The steam cylinder and valve gear of 
the steam-driven machines are especially 
suited to the operation of compressors, giv- 
ing high efficiency with slight attention. 
All steam ports are short and direct. The 
clearance has been reduced to a minimum, 
giving an appreciable saving in steam con- 
sumption. A plain D balanced slide valve 
is used on the small and medium-sized 
machines, the Meyer balanced adjustable 
cut-off valve being used on the larger 
ones. The rocker arms on all valve gears 
are provided with means for adjustment, 
doing away with all wobbly movement and 
unnecessary lost motion. On every steam- 
driven machine the governor is equipped 
with a safety stop device, which immedi- 
ately stops the machine in case the gov- 
crnor belt should break. 

In the case of duplex compressors with 
compound steam cylinders a difficulty has 
been that if the machine stops with the 
high-pressure side on the dead centre, 
Which occurs frequently, it will not start 
automatically, this being due to the fact 
that but only the high-pressure side takes 
steam from the line. This trouble has 
heen overcome by using a reducing valve 
of standard make, which reduces the live- 
steam pressure for use in the low-pressure 
cylinder, so that if the high-pressure side 
stops on the dead center, live steam is fed 
to the low-pressure cylinder through the 
reducing valve, starting the compressor. 
‘his, of course, is used only when start- 
ing, otherwise the operation is identical 
with any compound machine. 

The air cylinders are of a special hard 
close-grained iron and allowance is made 
for reboring if necessary. Suitable means 
are provided to obviate any chance of the 
air valves being drawn into the cylinder 
in case of breakage.'“achy cylinder is 
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thoroughly tested under hydraulic pres- 
sure of 200 pounds before assembling, and 
all defective castings are eliminated. The 
clearance space is reduced to a minimum, 
and all heads and cylinder walls are thor- 
oughly water-jacketed, thus obtaining the 
highest efficiency possible. Means are pro- 
vided for draining the cylinder and cylin- 
der head jackets of water to prevent freez- 
ing in cold weather. The lubricant is fed 
directly into the intake passage, allowing 
the suction to carry the oil into the cylin- 
der in the form of a fine spray. This 
mode of lubrication has been thoroughly 
tried and found to give efficient and equal 
lubrication of all working parts. Any of 
the “Dallett” standard low-pressure com- 
pressors are suitable for vacuum service 
and can be furnished with mechanically 
operated inlet valves for a high vacuum. 

The cross-head is a new type box pat- 
tern made of semi-stee]. Its shoes are ad- 
justable and of large bearing surface. The 
upper shoe is lubricated by means of a 
sight-feed lubricator and the lower shoe 
runs continually in a bath of oil. One of 
the features of this design is the side open- 
ings, which allow easy access to the cross- 
head shoe binder bolts. The cross-head 
pin is tool steel, hardened and ground. It 
is fitted to tapered seats in the cross-head, 
drawn tight on the tapers by means oi a 
nut held in position by a pin. Means are 
provided for turning one-quarter revolu- 
tion in case it wears flat on the two bear- 
ing sides, thus doubling the wearing ca- 
pacity. 

The air intake and discharge valves have 
been given most careful consideration and 
are special features of these compressors. 
The intake valve is of the automatic pop- 
pet type, contained in a malleable-iron 
cage, combining both seat for the valve 
and guide for the valve stem. The valve- 
cage cap acts as a lock nut for holding 
the cage in place after it has been screwed 
down on its seat in the cylinder. In the 
case of a compound machine, corrugated 
copper gaskets are placed under the valve- 
cage caps on the high-pressure cylinder 
to insure against any leakage, as the dis- 
charge pressure from the low-pressure cyl- 
inder is constantly at these joints. 

The valve proper is a special alloy hard- 
ened steel, with seat and stem ground to 
gauge. The valve spring is of phosphor 
bronze and of a proportion to give the 
valve an easy opening and a quick closure. 
Much annoyance and trouble has been 
caused on certain makes of intake valves, 
due to the spring holder shearing off or 
working loose. The cause of this trouble 


is due to the sudden stopping of the valve 
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on the seat, which tends to drive the 
spring holder off the valve stem. To elim- 
inate this defect and the trouble caused 
by threading and pinning the spring 
holder to the valve stem, solid ends have 
been employed by some builders, which 
necessitates a split guide and complicates 
the valve parts. On the “Dallett” valve 
the spring holder comprises a split taper 
ring set into a recess on the valve stem 
and held together and tight to the stem 
by means of a solid taper ring slipping 
down over it. The hammering of the 
valve on its seat tends to tighten the 
spring holder on the stem instead of driv- 
ing it off, due to the action of the taper. 

The discharge valve is of the automatic 
poppet type contained in a valve cage of 
malleable iron. The method of seating 
in the cylinder and locking to its seat is 
identical with that of the intake valve. A 
projection or boss has been provided on 
the valve cap which acts as a positive 
stop for the valve when it has reached a 
lift, giving a full opening area, and docs 
away with fluttering. The same projec- 
tion on the cap also acts as a spring guide 
for the valve spring. Both valves are 
simple and compact, and each valve re- 
quires not over a minute’s time for re- 
moval complete. 

The connecting rod is of the marine 
type and is made of the best crucible steel. 
Both the crank pin and cross-head boxes 
are made of the highest quality phosphor- 
bronze bearing metal. Adjustment is ob- 
tained at the cross-head end by means of 
a wedge and split box. The crank-pin 
end is adjusted by removable tin liners, 
and both bearing surfaces are of ex- 
tremely liberal proportion, lubricated by 
wick wipers. 

The crank shaft on both single and du- 
plex machines is exceptionally massive, 
forged out of a solid billet of mild open- 
hearth steel, carefully turned and polished. 


In the case of a duplex shaft, the portion - 


in the centre is enlarged to accommodate 
the heavy flywheel. The wheels on all 
machines are heavy and of large diameter, 
insuring smooth operation, and in the case 
of belt machines the face is very wide. 
The flywheels on the larger machines have 
square-cored holes in the rim to facilitate 
turning over by hand. 

The inter-cooler plays a very important 
part in economical operation of a two- 
stage machine. The “Dallett’ inter- 
cooler is of Jarge cooling area, employing 
the return-flow type of water circulation, 
using baffle plates to detect the flow of the 
air and aid in its effectual contact with 
the cooling tubes. This method is very 
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efficient in reducing the temperature of 
air between stages to approximately the 
original temperature, thus tending to re- 
duce the final or discharge temperature 
and also the horsepower required for a 
given capacity. The nest of cooling tubes 
may be removed intact from the inter- 
cooler box without disturbing any of the 
piping. The inter-cooler is supplied with 
pop safety valve, pressure gauge and drain 
valve. 

In a compressed-air plant the demand 
for air is often of such an intermittent 
character that automatic regulation of the 
supply of air in accordance with the de- 
mand becomes a necessity. 

The belt-driven machines are provided 
with an unloading device which automat- 
ically unloads the air cylinder. When a 
certain determined pressure is reached in 
the air receiver, oné or more inlet valves 
at both ends of the air cylinder are held 
open and the load is taken off the com- 
pressor, allowing it to run light until the 
pressure drops in the receiver, upon which 
the valves are released and air compression 
is resumed, 

On the steam machines a combined 
speed and pressure governor is used. This 
governor unloads the air cylinder exactly 
the same as on a belt-driven machine and 
at the same time controls the speed, allow- 
ing a single steam machine to just tum 
ever when unloaded and bringing a duplex 
or compound machine to a dead stop. By 
this means a great saving in steam i$ 
effected and the wear and tear on the 
working parts, as in the case of a continu- 
ous running machine, is reduced. A com- 
plete unloading equipment is furnished 
with all machines, 

The compressors described are built in 
sizes from eight-inch stroke up to and in- 
cluding sixteen-inch stroke, and give 8 
range of capacity from seventy-nine t 
1,200 cubic feet of free air per minute. 

Special machines for any service, C8 
pacity or pressure, or any standard mê- 
chine direct-connected to motor, water- 
wheel or gas engine can be furnished m 
addition to the standard line. 

-000 
Commonwealth Edison $2,500,000 
Bonds Oversubscribed. 

The $2,500,000 Commonwealth Edison 
Company of Chicago first mortgage five 
per cent bonds offered for sale by a syndi- 
cate of Chicago bankers, and for which 
N. W. Harris & Company of New York 
city received subscriptions, have all been 
sold, the subscription books closing at 
10.15, with the bonds five times over 

subscribed, 
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Current Electrical News 


EASTERN CANADA. 


(Special Correspondence. ) 


OTTAWA, JANUARY 23.—The figures for the complete fiscal 
year of the Mexican Light and Power Company’s operations show 
a surplus of $668,276 gold, after all fixed charges and preferred 
stock dividends, thus showing earnings at the rate of 5.92 per 
cent on the common stock outstanding. 

Montreal and the south shore of the St. Lawrence will very 
shortly be connected by an electric road. Within a few months 
the Montreal & Southern Counties Railway will be running cars 
into Montreal over the Victoria Bridge. 

A proposition to subsidize an electric tram road, from Syd- 
ney to East Bay, in Nova Scotia, a distance of eighteen miles, 
was recently placed before the County Council of Sydney. The 
promoters ask the county to guarantee bonds and interest 
amounting to $250,000 in exchange for a mortgage on their 


property. 
Dr. Demers, generál manager of the National Telephone 
Company, plans, at the end of the present month, to call the 


shareholders of the National company to discuss the proposition 
of entering the city of Quebec, and connecting the company's 
north and south shore trunks by a cable between Quebec and 
Levis. The scheme has already been agreed to by the board 
of directors, and the shareholders will only have to confirm 
what has been decided upon. The company would lay under. 
ground wires in Quebec and use automatic telephones. 

The Queen Victoria Park Commission at Niagara Falls has 
completed its annual report, to be laid before the Ontario Legis- 
lature, but no comment on the international waterways treaty 
will appear in this report. In regard to the criticism being 
leveled at the treaty on the ground that the volume of water 
over the Horseshoe Falls had mucn greater possibilities for 


It must also be considered that there are 
electric power possibilities in the Niagara River below the Falls. 
Sen time ago the commissfon presented a report showing that 
200,000 horsepower could be generated below the Falls. 

of the Toronto Electric Light Company to 
with the view to preventing the city in 


per cent dividends on its capital, and the bal- 
ance of the profits to be used on a reduction of the rates, less 


The city board of control unanimously decided 
the city’s 


WESTERN CANADA. 


(Special Correspondence. ) 


WINNIPEG JANUARY 22—Asg was expected, D. D. Mann. re 

i : ’ . . , p- 
io ec Winnipeg Electric Company, made another offer 
was for th all the company's holdings to the city. The offer 
current ace Ria to take over the bonds of the company at 
rany was sa a Falling the acceptance of this offer the com. 
per cent pro ae to reduce the price of electric light by twenty 
power plant, ing the city agreed not to construct its municipal 

at Point du Boils. Both Propositions were rejected, 


and the city at once decided to rush work on the civic power 
plant and enter into competition with the company in the dis 


tribution of electric power. In well-informed circles it is feit 
that the company is to be congratulated on the refusal of the 
city to purchase the system, because it is certain munifipat 
power cannot be supplied on a paying basis for the same figure 
charged by the company. The calling off of the negotiations 
by the city has resulted in the commencement of a bitter fight 
between the company and the city. First the company started 
to lay all its wires under ground, as ordered by the city. but, as 
the consent of the civic authorities to trench the streets had 
not been obtained, the work was stopped by the police. The 
company claims that this exonerates it from having its wires 
under ground, as ordered by the city last summer. 

The Manitobe government has abolished the department of 
telephones, and in the future the government telephone system 
will be managed by the Manitoba Telephone Commission. Orrin 
F. French, chief engineer, has retired, having secured a position | 
with a company operating in the United States. 

The Town Council of Swift Current, Saskatchewan, has 
granted a twenty-year franchise to F. W. Laidley for the supply 
of electric light and power, 

The citizens of Melville, Saskatchewan, are considering the 
installation of a local telephone system, which will probably be 
in operation this spring. The Grand Trunk Pacific Railway 
Company is now conpleting arrangements to supply the town 
with electric light and power at a low rate. Address W. A. 
Campbell, Winnipeg, Man. 

In the Saskatchewan Legislature it was announced that an- 
cther offer had been received from the Bell Telephone Company 
for the disposal of its telephone system in that province to the 
government. So far no reply has been sent, but the province 
is steadily ordering supplies of all kinds for a progressive cam- 
paign toward government telephone lines, work on which will 
be resumed as soon as the weather permits in the spring. 

Tenders will be received by H. E. Gillis, city clerk, Calgary, 
Alberta, until noon, February 18, for the supply of three water. 
tube boilers equal to 1,000 horsepower, with piping and induced 
draft system for 2.500 horsepower, one 500-kilowatt generator, 
connected to a 750-horsepower, high-speed engine, for the rall- 
way system, with condenser, switchboard, etc. A check of two- 
and-one-half per cent will be required. Plans and specifications 
may be seen in the office of the city engineer. 

Tenders will be received by H. E. Gillis, city clerk, Calgary, 
Alberta, until noon, February 18, for the materials required in 
the construction of the municipal street-railway system, which 
will cost approximately $478,000. Plans and specifications may 
be seen in the office of the city engineer, Calgary, Alberta. A 
check of five per cent up to $10,000 and two-and-one-half per 
cent over that amount is to accompany the bid. The list of 
supplies required includes 1,140 long tons of steel rails, twelve 
standard cars, sprinkler, sweeper, poles, wire, spikes, frogs, 


cross-arms, etc, 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


TO DEVELOP POWER OF THE ST. LAWRENCE RIVER— 
The New York & Ontario Power Company has been authorized 
by the Public Service Commission of the Second District of New 
York to issue its capital stock of $600,000 and $1,850,000 in thirty- 
year five-per-cent gold bonds. The company is developing a 
waterpower project on the St. Lawrence River at Waddington, 
St. Lawrence County, N. Y. 

ELECTRIC LIGHTING COMPETITION IN ST. LOUIS—The 
demurrer of the Union Electric Light and Power Company to 
the suit of Circuit .Attorney Sager to oust the Union company 
from the state as a violator of the anti-trust laws, has been 
sustained by Judge Taylor, Meanwhile, the Board of Public Im- 
provements has issued a permit to the West End Light and 
Power Company to build an $80,000 conduit under the east side 
of Grand Avenue, from Manchester Avenue to Lucky Street, 
which, it is believed, is to be the start of a great underground 
system, operating lines in competition with the present monopoly. 
It is believed the company’s central power plant will be in Mill 
Creek Valley, near Grand Avenue. 


OCEAN SHORE ROAD TO BE ELECTRIFIED—The Ocean 
Shore Railroad, running from San Francisco south to Half Moon 
Bay, and under construction) to-Santa_Cruz, eighty-three miles 
further, is to be electrified, Originally the road( was to have 
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been an electric trolley line, but the earthquake of April, 1906, 
which greatly disturbed the roadbed, and later the panic of last 
year, left the company financially unable to meet the expenses 
of electrification. The road has therefofe been operated as a 
steam road with a very limited equipment. The new develop- 
ment is a result of the interest taken in the road by men con- 
nected with the United Railroads of San Francisco, which re- 
cently absorbed the Stanislaus Power Company. The General 
Electric Company was one of the backers of the Stanislaus 
Power Company and also holds a contract for the electrical 
machinery for a steam power plant that was ordered for the 
Ocean Shore Railway several years ago. The fact that Frank J. 
Sprague, consulting engineer, as well as other representatives of 
eastern electrical interests have been examining into the Ocean 
Shore road and the United Railroads, gives additional interest 
to the late reports of a union of the two roads. The president 
of the United Railroads claims that with the completion of the 
newly-acquired Stanislaus hydroelectric plant and the steam- 
electric generating plant now under way in San Francisco, the 
company will have a surplus of 40,000 horsepower. Even at a 
low estimate the completion of the two generating plants will 
leave the company with upward of 20,000 horsepower, and this 
would be available for the operation of the Ocean Shore road. 
The completion of the generating plants will, according to the 
estimates, cost about $5,500,000. A. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 
ELGIN, OKLA.—The Elgin Farmers’ Telephone Company has 
‘been incorporated with a capital of $3,000. ; 


MARATHON, TEX.—The Marathon Telephone Company has 
been incorporated by W. J. Newsome and others, 


AMITY, ARK.—The Point Cedar & Amity Telephone Com- 
pany has been organized by J. F. Sheets and others. P. 


GRANTS PASS. ORE.—The Citizens Telephone Company 


has been incorporated with a capital stock of $30,000. P. 
LEBANON, MO.—The Taclede County Telephone Company 
has been incorporated by Martin D. Johnson and others. P. 


GRACEVILLE, MINN.—M. S. Stevens and others are forming 
a company to establish a telephone exchange at Graceville. 


HARPER. OKLA.—The Harper County Mutual Telephone 
Company has been incorporated with a capital stock of 
$3,000. P. 

HARRISRURG. PA.—The Juanita Valley Telephone Comnanv. 
of Lewistown, has been incorporated with a capital stock of 
- $5,000. 

DULUTH. MINN.—The Duluth Telenhone Company will in- 
stall a complete underground system in Duluth, at a cost of 
$100,000. C. 

PLACERVILLE. CAL.—J. A. Fossati and others have peti- 
tioned the County Supervisors for a franchise to erect and main- 
tain a telephone line. A. 


TWO HARBORS. MINN.—The Duluth & Jron Range Rail- 
read will put in an electric block system of signals from Two 
Harbors to Highland. C. 


TUSCARORA. N. Y.—J. W. Slaight. T. T. Carbrey ard J. H. 
Rowan have incornorated the Tuscarora Telephone Company 
with a capital stock of $5,000. 


SALEM. TND.—The Kansas Telenhone Comnanv has incorro- 
rated ta build and eauin a telephone svstem in Howard Town- 
ship. Frank P. Martindale, Salem, is president. S. 


DIAMOND SPRINGS, CAT.—The Diamord Snrings & Hanks 
Exchange Telenhone Companv has elected W. W. Hoyt, general 
manager of construction, and W. S. Voss, secretary. 


— THIEF RIVER FALTS. MINN.—A mass meeting has voted 
in favor of city ownershin of the local telenhone exchange, 
either buying the present system or building a new one. C. 


JAMESTOWN. IND.—The People’s Co-operative Telenhone 
Comnany has incorporated to construct and operate a mutual 
telephone system in Jamestown and vicinity. George W. Pierson 
is president. S. 

STIMPTER. OKTA.—The Sumpter Telenhone Comnanv has 
been incornorated with a canital stock of $81.000., bv Frank Wells, 
A. W. Newcomb C. E. Geiger, William Riles and B. Esterday, 
all of Braman. Okla. 


FAIR. OKLA —The Washita Valley Rural Telephone Company 
has been formed with a canital stock of $5.000. by W. G. Brymer, 
J. M. Brymer. both of Fair, D. Brymer of Duncan and M. E. 
Harris of McKinney, Tex. 


FOUNTAINTOWN. IND.—The Readywine Telenhone Com. 
pany has incorporated to construct and orerate a telenhone sys- 
tem in Fountaintown and Shelby County. R. W. Low, J. E. Gunn, 
W. E. Reese and J. P. Scott are directors. S. 

REDWOOD FALLS, MINN.—The Redwood Falls Electric 


Telephone Company has filed articles of incorporation to estab- 
lish an exchange. This is an outgrowth of the fight on the 
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Minnesota Central Telephone Company, which proposes an ip. 
crease of rates. C. 


ST. PAUL, MINN.—The board of aldermen has passed a 
resolution appropriating $1,000 to defray the expenses of the city 
in fighting the lawsuit, now pending in the federal court, over 
the right of the city to regulate the rates of the telephone com- 
panies and to fix maximum rates. C. 


LINCOLN, NEB.—The Lincoln Telephone Company has com- 
pleted a merger with the Western Telephone Company, a toll 
line which connects many independent companies in the eastem 
part of the state. The new company is capitalized at $2,500,000, 
only $1,100,000 of which will be immediately paid in. 


JASONVILLE, IND.—T. J. McGrew has secured a franchise 
to construct and operate a telephone system in Jasonville, The 
Central Union Telephone Company recently absorbed the New 
Home Telephone Company there and this induced the granting 
of a franchise to Mr. McGrew, who promises service at a reduced 
rate. 8 


RENSSELAER, N. Y.—The Rensselaer Home Telephone Com- 
pany has been organized with 250 subscribers. Construction 
work will be begun with the advent of good weather. Through 
the Albany Home Telephone Company long-distance telephone 
service will be had with other independent telephone companies 
in the state and country. 


INDIANAPOLIS, IND.—Attempts to merge the Independent 
and the Central Union telephone companies operating in New 
Castle and Crawfordsville have been forestalled by the inde 
pendent telephone men of the state. The Central Union Tele- 
phone Company is apparently willing to give up its city busi 
ness in exchange for long-distance service. S. 


ST. PAUL, MINN.—An opinion has been rendered by the 
corporation attorney to the effect that a contract between the 
fire board and the telephone company, whereby the latter is to 
furnish certain telephones in exchange for using the fire-system 
conduits for the wires, was in violation of the anti-pass law. A 
rehearing was granted and the instruments checked up and it 
was concluded that the number was not too many to justify the 


arrangement, and that there was no violation of the oe 
law. 


SACRAMENTO, CAL.—Senator E. O. Miller of Visalia has 
introduced a bill in the state Legislature which, if it becomes 4 
law, will provide that the supervisors of each county meet in 
February of each year to fix telephone rates for the following 
fiscal year. The bill further provides that the telephone com- 
panies shall file statements of their earnings, itemized accounts 
of their expenditures and an inventory of their property. A 
violation of the proposed law would make the telephone company 
guilty of a misdemeanor. A. 


PROPOSALS. 


HEALDSBURG, CAL.—Sealed bids will be received by the 
board of trustees. up to February 1, to build an addition to the 
power house on the Gird ranch. A. 


LIGHTING BIDS FOR KENOSHA, WIS.—George W. Harrine: 
ton, city clerk of Kenosha, Wis., wishes to receive bids for light 
ing the city and furnishing commercial power and light. 


UNITED STATES POST OFFICE AT AUGUSTA. GA—The 
office of the Supervising Architect, Washington, D. C.. will te 
ceive sealed proposals until March 3 for the construction, com 
plete (except elevator), of an extension to the United States 
Post Office. Court House, etc., at Augusta, Ga., in accordance 
with the drawing and specification, copies of which mav 
had from the postmaster at Augusta or at the office of the 
Supervising Architect. 


UNITED STATES POST OFFICE AT ROANOKE. VA—T 
office of the Supervising Architect, Washington, D. C. will te 
ceive sealed proposals until February 23 for the construction 
(including plumbing, gas pining, heating apparatus, electric co” 
duits and wiring) of the United States Post Office and Cout 
House at Roanoke, Va.. in accordance with specifications which 
may be obtained from the custodian at Roanoke, Va. or at the 
Office of the Supervising Architect, 


UNITED STATES POST OFFICES AT WHEELING, W. VA. 
AND GADSDEN, ALA.—The office of the Supervising Architec 
Washington, D. C., will receive sealed proposals until Reni 
16, for alterations to the Twelfth Street entrance of the a 
States Post Office, Court House and Custom House building, 
Wheeling, W. Va., and the construction, complete, of the a 
office at Gadsden, Ala., in accordance with drawings and spe 
cations, which may be had at the offices of the respective 00S 
todians of the sites, or from the Supervising Architect. 


NEW PUBLICATIONS. 


REPORT OF ASSOCIATION OF MUNICIPAL ELECTR 
CIANS.—The complete proceedings of the thirteenth annual ©: 
vention of the Internation&l Association of Municipal Electrician: 
held at Detroit. August 19 to 2% 1908, has been published 5 
bound form. The book;;includes they list’ of (officers and ™° 
bers, portraits of officials, and renorts of committees. 
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ELECTRIC LIGHTING. 


(Special Correspondence.) 

MART, TEX.—An electric-light franchise has been granted 
to James Nichols. P. 

WAXAHACHIE, TEX.—Waxahachie will establish a new 
electric-light plant. 

MAYSVILLE, MO.—W. T. Wingate has been given an elec- 
tric-light franchise at Maysville. 

MISSOULA, MONT.—J. R. Wharton has been 
electric-light franchise at Missoula. 

ARTESIA, N. M.—O. S. Coates has been granted a franchise 
to erect an electric-lighting plant at Artesia. A. 

LOGAN, UTAH—The City Council has decided to purchase 
three new transformers for the city light plant. 

TACOMA, WASH.—Tacoma has voted $300,000 in bonds for 
the construction of a hydroelectric power plant. P. 

ABERDEEN, WASH.—The Grayport Electric Company has 
been incorporated with a capital stock of $6,000. P. 

TAYLOR, TEX.—The Citizens Ligbt and Power Company 


granted an 
P. 


has increased its capital stock from $10,000 to $20,000. P. 
NAPA, CAL.—E. D. N. Lehe has been granted a franchise to 
construct a power line from Calistoga to Union Station. A. 
PAYETTE, IDA.—An _  electric-lighting franchise has been 
granted to the Idaho-Oregon Light and Power Company, A. 
OELWEIN, I0OWA—The Oelwein Light, Heat and Power 
Company will expend $25,000 for improvements this year. C. 


PLANO, TEX.—The city of Plano contemplates the construc- 
tion of an electric-light plant. A. V. Hicks can give informa- 
tion. P. 

IOWA CITY, IOWA—A vote will be taken February 10 on 
granting a franchise to tbe Iowa City Electric Light Com- 
pany. C. 

PLACERVILLE, CAL.—W. P. Hyatt has appropriated 2,000 
inches of water flowing in the north fork of the Consumne River 
for power and other purposes. A. 

SANTA CRUZ, CAL.—Work has begun on the excavation for 
the new electric power plant to be erected by the San Vicente 
Lumber Company at Santa Cruz. A. 

MAGALIA, CAL.—The power house of the Steifer mine was 
destroyed by the rush of water after the dams collapsed. The 
plant is to be restored immediately. A. 


OROFINO, IDA.—F. J. Engelhorn, general manager of the 
Orofino Electric Light Company, reports that the proposea 
electric-light plant will cost about $10,000. 

OROVILLE, CAL.—The new dam of the Oro Light and Power 
Company at Philbrook Valley burst as a result of the excessive 
amount of water caused by a recent storm. A. 

ROSEBURG, ORE.—The Roseburg Water and Light Com- 
pany announces that it will this year construct a new plant 
with a capacity of 20,000 lights at Winchester. A. 

HAILEY, IDA.—The Idaho Water and Electric Power Con- 
pany will build seven dams in the St. Joe River during the next 
two years, for the development of electric power. A. 


LOS ANGELES, CAL.—The San Joaquin Light and Water 
Company, of Los Angeles, has filed a certificate of the creation 
of a bonded indebtedness to the amount of $3,000,000. A. 


BREWSTER, WASH.—A new company is being formed by 
D. S. Gamble, F. J. Clifford and C. Y. Rize to purchase the 
holdings of the Brewster Water and Power Company. A. 


OROVILLE, CAL—The Oro Water, Light and Power Com- 
pany is constructing a power line through the Central House 
aud Honcut sections to supply power for pumping plants. A. 


MARION, IND.—The Indiana Union Traction Company has 
submitted a bid for lighting the streets of Marion and furnishing 
electric current for private lighting and power in the city. 


SAN FRANCISCO, CAL.—The net earnings of the Northern 
California Power Company for the past year were $30,000, of 
Which $10,000 went for dividends and $20,000 was added to the 
surplus. A. 


SPOKANE, WASH.—Denton M. Crow has applied for a 
franchise to build a pole line and erect wires for a distance of 
twenty-three miles. Power is to be taken from the Inland 
system, A. 


FOWLER, IND.—The Fowler Utilities Company is in the 
Market for a direct-connected engine and generator, meters, 
transformers, wire, electric drive for deep-well pumps, and a. 
SWilchboard. S. 


i CHEYENNE, WYO.—In response to a demand by the city 
or better street lighting the Northern Colorado Power Company 
announces that it intends to greatly extend its lighting system 
at Cheyenne, 
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EUFAULA, ALA.—The City Council has instructed Mayor 
McDowell to investigate the cost of an electric-light plant for 
the city. An engineer will be secured to make plans and 
specifications. 

POTTSVILLE, PA.—Unable to decide whether to retain or 
sell the municipal electric-light plant, the Schuylkill Haven Coun- 
cil has decided to submit the matter to the people, and a public 
debate will be held. 

SHOALS, IND.—Members of the board of trustees of Shoals 
are making a trip through central Indiana to inspect several 
electric-lighting plants, with a view of granting a franchise for 
a local lighting plant. 

STERLING, ILL.—Manufacturing interests of Sterling have 
formed the Rock River Power Company to develop the water- 
power in the United States government dam, expecting to de- 
velop 8,000 horsepower, 

RENO, NEV.—The city of Reno was without lights for a 
nuinber of days as a result of a snowslide which carried away 
a portion of the flume supplying water to the plant furnishing 
the city with electricity. A. 

SAN ANDREAS, CAL.—The Mokelumne River Power and 
Water Company has filed a claim to 5,000 inches of water in the 
south branch of the Middle Fork of the Mokelumne River, to be 
diverted into Cadish Ditch. A. 

LA GRANDE, ORE.—The City Council has accepted the offer 
of the American Light and Water Company, of Kansas City, 
which agrees to furnish all material and install a municipal 
lighting system for $146,000. A. 

SONORA, CAL—N. Spaulding has filed a claim to 5,000 
inches of water, together with ground for the construction of a 
dam, to be used in generating electric power for milling, manu- 
facturing and other purposes. 

ROSWELL, N. M.—At a mass meeting of citizens the ad- 
Visability of the city owning its own electric-light plant was dis- 
cussed and the City Council will be asked to issue $18,000 in 
bonds for the acquisition of a plant. 


PORT TOWNSEND, WASH.—The Peninsula Light and Power 
Company has applied for a franchise to use the available water- 
power of the Docewallops River for generating electric power 
to be transmitted to Port Townsend. A 


RENO, NEV.—President F. G. Baum, of the Nevada-Cali- 
fornia Power Company, asserts that the Reno Power, Light and 
Water Company will soon ke taken over by a new company, 
controlled by a number of London capitalists. A. 


SEatTLE, WASH.—Robert A. Kenzie, general superintendent 
of the Treadwell Company, states that his company plans to con- 
struct an $800,000 electric plant on the Taku River, the electric 
power to be transmitted to the mines of the company, A. 


PASADENA, CAL.—The offer of the Edison Electric Com. 
pany to sell its plant to the city of Pasadena for $250,000 has 
been rejected, and preparations are being made to call a bond 
election for $150,000 to be devoted to building a plant. A. 


EUGENE, ORE.—The contract for electrical apparatus for 
the new municipal power plant has been let to the Portland 
Machinery Company for $11,512, and the contract for the turbine 
wheels to the Pelton Water Wheel Company for $19,800, A. 


JANESVILLE, WIS.—Plans are under discussion for the fur- 
nishing of both power and light to Milton and Milton Junction 
by the Janesville Electric Light Company. The cost would be 
about $10,000. Twenty-four-hour service would be given at both 
places. 

TOLEDO, OHIO—The village of Edon has entered into an 
agreement to secure electric street lighting. A line furnishing 
current will be extended from Edgerton. The cost to the village 
will be about $40 per lamp per month, and the lights will be in 
operation by July 1. H. 

FERTILE, MINN.—The Fertile Brick and Tile Company has 
closed down its electric-light plant, declaring it unprofitable 
after a five-year run, It is stated that the Council will compel 
the company to resume business or cancel the franchise and 
order the poles and wires off the street. 


BLOOMSBURG, PA.—B. O. Ellis, of New York city, will 
he resident manager of the Columbia Light, Railway and Power 
Company, which is to take over extensive properties in the 
vicinity of Bloomsburg. It is the intention of the new company 
to increase the capacity of the present companies and improve 
their equipment. 


SANDPOINT, IDAHO—It is given out that the Washington 
Water Power Company will expend about $2,000,000 in improve- 
ments and in the development of waterpower, $500,000 to be 
spent this spring. It is proposed to furnish power to local in- 
stitutions and to supply the Cœur d'Alene mining district, and 
others using electric power in the towns of northern Idaho. 
Arrangements have been practically completed by J. J. O'Brien, 
of Chicago, representing Howard, Simmons,.& Co. and. the (H) Af. 
Byllesby Company, of that city, whereby the Pend Oreille Elec- 
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tric Company will be taken over and make extensive changes 


in the plants. About 3,000 horsepower will be developed at 
once, A. 


YORK, PA.—While a force of employes from the York Haven 
power plant dynamited ice gorges in the Susquehanna River 
about two miles above the plant, more than 1,000 workmen were 
idle in York through the enforced closing down of seven big 
inanufactories deprived of electric power. 


BATH, N. Y.—At a meeting of the board of directors of the 
Citizens’ Electric Service Company, Horace Jones, of the firm of 
Jones Brothers & Parker, was elected to succeed J. G. Tower 
as president. The village trustees have given M. J. Burke, the 
contractor, until May 16 to finish the plant and assume the con- 
tract with the village for street lighting. 


BOSTON, MASS.—Upon the petition of Robert W. Day, 
president of the United Electric Light Company, Senator Dickin- 
son has introduced a bill before the Massachusetts state Legis- 
lature to limit the amount of territory to one mile of streets 
each year in which the city shall order the placing of wires and 
conduits under ground and the removal of poles and overhead 
wires, 


TERRE HAUTE, IND.—F. M. Fauvre, president of the Citi- 
zens’ Lighting and Heating Company, of Indianapolis, and of 
the Fauvre Coal Company, of West Terre Haute, has been in 
West Terre Haute looking over the site of the proposed $1,000,000 
electric plant to be erected to supply light, power and heat to 
all points within a radius of 100 miles. The plant will be 
located near the Fauvre mine, 


MEDARYVILLE, IND.—The town boards of Francisville, 
Monon and Medaryville have decided to build and equip jointly 
an electric power plant to supply electric light and power for the 
three towns, which are about eight miles apart. The plan is 
to build the plant in Medaryville, the central town, and transmit 
the current south to Monon and north to Francisville. The 
population of each town is about 1,200. S 


PROVIDENCE, R. I.—Plans for a new power house to be 
built on the property of the Atlantic Mills in Olneyville are 
practically completed. The 8,000-horsepower capacity in steam 
turbines will be operated without condensers, against a slight 
back-pressure, since exhaust steam will be required in the de- 
partments of the mill. Every department will be operated by 
electric-motor drive, and the present steam engines scattered 
throughout the mill removed. 


CHICAGO, ILL.—At a session of the board of school trustees 
of Chicago it was decided to award the school-lighting contract 
to the Commonwealth Edison Company, but later a quorum was 
discovered not to have been present at this meeting and the 
official award will be made at another session witnin a few 
weeks. The Sanitary District of Chicago, which operates the 
Chicago Drainage Canal powerhouse at Lockport, was also an 
active bidder for the contract. 


GRAND FORKS, N. D.—A meeting of the joint committee 
of the light committee of the City Council and the Commercial 
Club was held to consider plans for installing the side lights for 
lighting the two principal streets of the city. Four-light sup- 
porters will be installed in each block and on each support there 
will be one ten-watt and four sixty-watt lamps. New machinery 
will be installed to provide the current and the present ma- 
chinery used for lighting other parts of the city. C. 


SAN FRANCISCO, CAL.—The Nevada-California Power Com- 
pany and the Owens River Water and Power Company, who are 
contending for opposing rights-of-way through Silver Canyon in 
the White Mountains, are awaiting the decision of the forest 
service before work can be commenced on either power line. 
The Owens River company has protested against the approval of 
the Nevada-California company’s application for right-of-way on 
the ground that the maintenance of the latter line will conflict 
with its lines. i l 


BUCYRUS, OHIO—Another turn was taken in the troubles 
of the desired municipal lighting plant for Bucyrus when the 
Circuit Court reinstated the injunction which the Common Pleas 
Court had dismissed recently. The injunction restrained the 
city from issuing $90,000 worth of bonds to build the plant. 
The City Council took immediate action and is advertising for 
bids for furnishing lights for city and commercial purposes and 
for furnishing power. If a satisfactory bid is received a con- 
tract will be made and the municipal-plant idea abandoned. 


SEATTLE, WASH.—Superior Judge Mitchell Gilliam re- 
cently handed down a decision which declared in effect that the 
Pacific Coast Power Company, a Stone & Webster corporation, 
which is engaged in building a power plant on White River, 
has established its right to condemn lands along the river by 
showing that the waters of the stream were to be devoted to 
public use. The plan is to impound the waters of White River, 
which has its source at Mt. Rainier. The present plan is to 
develop approximately 50,000 horsepower. A portion of the power 
to be produced will be used in manufacturing enterprises. The 
current is to be distributed in Seattle, Tacoma and Everett. 
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MARQUETTE, MICH.—With 1,560 consumers listed on its 
books,.an increase of 165 the past year, Marquette’s municipal 
electric-lighting plant is earning more money at the present 
time than at any previous period in its history. The net profit 
for the year is estimated at $32,000, an increase of $2,000 over 
the record for the preceding twelve months. This showing is 
in face of the fact that the rates charged for the service are the 
lowest in the state. The plant is operated by waterpower, and 
it is managed by a non-partisan board of five business men, who 
serve without pay. 

SPOKANE, WASH.—The Washington Water Power Company 
plans, during 1909, to expend $3,000,600 ın tne purchase of equip 
ment and the enlargement of its distributing stations. The sun 
Or $750,000 will be spent on the power plant at Litte Falis, ‘1wo 
1,50U-Kilowatt motor-generator sets are to Le installed at the 
company’s steam-power station, while a substation and a motor. 
generator station will be built at Cheney. Minor additions are 
to be made at the substation at Post Falls and two 3,000-horse- 
power transtormers are to be installed at the 
Avenue Station. \ A. 


LIMA, OHIO—C. E. F. Ahlm, of Cleveland, has presented his 
final plans and estimates for a municipal electric-light plant for 
Lima. ‘rhe plans make the plant’s cost $16,873, guaranteeing 
street arc lights at $38.54 a year and commercial lighting at 
two-and-one-third cents per kilowatt-hour. ‘The city is paying 
955 per arc light to the Ohio Electric Railway Company, ana 
commercial rates range from six to twelve ceuts per kilowatt- 
hour. The board of public service will proceed to award cor 
tracts and start the erection of the plant, Mr. Ahim says that 
the plant can be operated, including all salaries, interest and 
depreciation, at $12,106 a year, 


ROSEBURG, ORE.—S. A. Kendall, of the firm of Kendall 
Bros., OL Pittsuurg, Pa., owners of the Roseburg water and ngot 
Systems, annouuces that- his company is to buiid this year 4 
second power station at Winchester, on the North Umpqua Kiver. 
The new station will be located two-thirds otf a mile below the 
present one and adjacent to the site tor one of the coast’s big- 
gest sawmills. The proposed new power station will supply 
kKoseburg and the surrounding country with electric light; while 
the present plant will be utilized tor pumping, and as the head 
of the water supply. The building and equipment of the new 
station will require an expenditure of $50,000. 


ENGINEERING SOCIETIES. 


ARMOUR INSTITUTE BRANCH, A. I. E. E.—The regular 
January meeting of the Armour Institute Branch, A. I. E. E, 
held in Chapin Hall, January 21, was addressed by H. Rose on 
the subject, “Third-rail Practice on Electric Railways.” At 4 
special meeting, January 22, in Physics Hall, Dr. H. B. Thomas 
read a paper on ‘Resuscitation from Electric Shocks.” 


CHICAGO SECTION, A. I. E. E.On January 21 the Chi 
cago Section of the American Institute of Electrical Engineer 
assembled in the rooms of the Western Society of Engineen 
to listen to an interesting talk by James N. Hatch, electrical 
engineer with Sargent & Lundy, on the subject, “The Applica: 
tion of Electricity to the Rapid Handling of Ores.” Mr. Hatch 
had a large number of lantern slides to illustrate his topic. 


MEETING OF TOLEDO SECTION, A. I. E. E.—An interest 
ing and instructive meeting of the Toledo Section of the Amel! 
can Institute of Electrical Engineers, was held January 15 at 
the Builders’ Exchange. This was the January open meeting 
of the society and was well attended, C. E. Bachelder, 0 
Schenectady, N. Y., delivered an interesting address on the sub 


ject of “Electricity for Industrial Power with Special Referent 
to Cement Mills.” H. 


OHIO ELECTRIC LIGHT ASSOCIATION AT TOLEDO | 
1909—The annual convention of the Ohio Electric Light 4s* 
ciation will be held in Toledo next summer. While the date hë 
not been definitely fixed it will probably be late in July. a 
R. McKay, superintendent of light and power of the Toledo es 
ways and Light Company, is president of the organization, oa 
it is largely through his efforts that the meeting was secured i 
Toledo, It is expected that between 300 and 400 electric 
men, many of whom will be accompanied by members of l 
families, will attend the convention. l 


DATES AHEAD. 


Chicago Electrical Show. 
16-30, 1909. ting. 
Minnesota Electrical Association. Second annual mee 
Nicollet Hotel, Minneapolis, Minn., March 18-19, 1909. 

Worcester Mechanical and Electrical Exposition. 


Coliseum, Chicago, Ill., Januar} 


Mechanics 


- Hall, Worcester, Mass., March 27-April 3. 


Omaha Electrical Show. 
May 6-15. 

American Railway Master Mechanics’ 
convention, Atlantic City. N. J., June. 

Master Car Builders’ Association( 
lantic City, N. J., June. 


zeb.. 
Omaha Auditorium, Omaha, Ne 
Association. Annual 


’ t 
Annual convention, A 


Twenty-ninth 


yee 


tam) 


y 
‘| 
Ye 


SULEN pee 
Marqaettes +: 
Gey at 
sory, Je. S 
(Tease git 
lis, This 
r the gen. 
l DY mary 
ve busizess > 


ater ise. 
Le Put Las 

B slailyls. .. 
MULTE ia 
be Ista, 


BLAGU guu. 


MIMO 
aud tT, 
at the Di 


Wi, bas ten 
KUE OA 
D Dv, Erea 
uerda. ae 
the y 
usay UE 
eL ee 
saed Wan 
Sir, Ab. > 
darts, a5 


he ÎL i: 
Z ean + 
) tulu = 
onh [e 
ji a ils 
2 OL Ur cs 
slate Te 
eeu oe 
g, abd z- 
jplselt & - 


S, 


E pole 
rahe, 
wil n be 
a 
Un E- 
us 
yan wo * 
meld e7 
TER. uh 
y, ee 


ye 
he 


ti | 
P 


January 30, 1909 


PERSONAL MENTION. 


MR. W. W. MERRILL, secretary of the Chicago Fuse Wire 
and Manufacturing Company, returned to Chicago on Monday 
from a week’s trip to New York. 


MR. E. KUHLMAN, president and treasurer of the Kuhlman 
Electric Company, manufacturer of transformers, Elkhart, Ind., 
was an interested visitor to the Electrical Show. 


MR. M. C. GINTEAN, of Los Angeles, Cal., is now traffic 
manager of the San Francisco, Vallejo & Napa Valley Electric 
Railway, succeeding Mr. L. J. Perry, who resigned January 1. 


MR. HARRY G. LOUSER, superintendent of the Edison Elec- 
tric Illuminating Company, of Lebanon, Pa., has been made 
superintendent of the Lebanon Valley Street Railway Company. 


MR. W. H. BISSELL has been elected manager of the Liver- 
more Water and Power Company in Oakland, Cal., to succeed 
D. J. Murphy, of Livermore, who recently resigned. Mr. Bissell 
was formerly with the Great Western Power Company. 


MR. GEORGE A. McKINLOCK, president of the Central Elec- 
tric Company, and Mrs, McKinlock lett Chicago on Sunday, Jan- 
uary 24, for an extended trip to the Old Worid. They intend to 
spend a good part of their time abroad visiting Spain and cruis- 
ing in the Mediterranean. 


DR. SAMUEL SHELDON, professor of electrical engineering 
at the Brooklyn Polytechnic dustitute, delivered a lecture on 
“Regulation or Electrical Machinery” at the Edison Auditorium 
to tue employes of the New York dison Company. The lecture 
was illustrated with diagrams showing the modern methods used 
by the leading electrical manutacturers. 


MR. L. H. CONKLIN, general superintendent of the West 
Penn Railways and Electric Company, who is to retire trom that 
position to accept the general managership of the Scranton Ejec- 
tric Company, at Scranton, was presented with a magniticent cut 
glass punch bowl, stand and base, by H. G. Glass, chief inspector, 
on behalf of the other officials of the company, 


MRS. FRANCES A. W. McINTOSH, formerly advertising 
anager ot the Buffalo Forge Company and associate companies, 
bas resigned that position to open an otħce for the preparation 
and printing of advertising literature at 103 Anderson Place, 
Bulalo, N. Y. Mrs. McIntosh has been very successful in this 
pee has produced a large amount of excellent advertising 

ure, 


| MR. E. W. GOLDSCHMIDT, New York manager of the Wag- 

ner Electric Manutacturing Company, and tormerly of Chicago, 
sailed trom Antwerp, January lẹ, on his return to this country 
aller a four-month vacation, Mr. Goldschmidt has been touring 
the Continent by automobile, after spending a couple of months 
Iņ southern Italy, Fortunately he left there betore the recent 
varthquake, 


MR. ROBERT MATHER, president of the Rock Island Rail- 
road, has been made president of the board of directors of the 
Westinghouse Electric and Manufacturing Company. This ap- 
bolntment the directors consider a fortunate and well-advised 
step because of Mr. Mather’s long railroad experience, which will 
be an aid to the Westinghouse company in the work of electrify- 
lug railroads. 


MR. F. R. BRYANT has assumed charge of the Chicago of- 
fice of the Crescent Company, Valparaiso, Ind., manufacturers’ 
agent. Mr. Bryant was for a number of years connected with 
the sales department of the Central Electric Company, Chicago, 
Supervising the advertising department, besides caring for a great 
deal of sales work. The Crescent Company’s Chicago office is 
located at 103 West Adams Street. 


PRESIDENT CHARLES W. ELIOT of Harvard College has 
been elected president of the Harvard Alumni Association. In 


accepting the presidency of the association, Dr. Eliot has fol-. 


lowed the example set by Edward Everett of the class of 1811, 
who was president of Harvard College from 1846 to 1849. The 
first president of the association was John Quincy Adams of the 
class of 1787, sixth president of the United States. 


_MR. R. P. GIFFORD, superintendent of the Houghton County 
(Mich.) Electric Light Company, has been appointed superin- 
tendent of the El Paso (Tex.) Electric Light Company, another 
Stone & Webster enterprise. Mr. Herbert Nash, assistant super- 
intendent, in charge for the company at Calumet, will succeed 
Mr. Gifford as superintendent and P. A. Staples, contract agent 
for the past year, will become assistant superintendent, located 
at Calumet. f 


i e GEORGE A. POWELL, who has been associated with 
i : ackard Electric Company, Limited, of St. Catharines, On- 
ie for the last fifteen ‘years, severed his connection with 
a company, December 1. Mr. Powell has started business for 
oe as electrical commission broker, with offices in the 
et Bank Building, Winnipeg, Manitoba. He will continue to 
ies ae among other agencies, the Eugene F. Phillips Elec- 
aa orks, Ltd., of Montreal well-known maker of bare and 

ated copper wires and cables; the George Cutter Company, 
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of South Bend, Ind., maker of arc lamp suspension devices, 
and C. S. Knowles, Boston, Mass., manufacturer of glass in- 


sulators, etc. 
OBITUARY. 


MR. GEORGE W. SHOTWELL, president of the Diehl 
Manufacturing Company, of Elizabethport, N. J., was taken with 
hemorrhages early Friday morning, January 22, at his home, 234 
Avenue A, Bayonne, N. J., and died very suddenly, Mr. Shotwell 
was born in Skaneateles, N. Y., and leaves one daughter and 


two sons, 
ELECTRICAL SECURITIES. 


The market last week was decidedly irregular, with active 
changes in the leading electrical industrials, Rumors more or 
less unfounded occupied a prominent Place, and the see-saw of 
the market could be traced directly to much apprehension as to 
which way things would really turn. The most persistent rumor 
has to do with changes in the personnel of the managements of 
leading railroad corporations, and also in possible and impossible 
amalgamations and holding operations. The market is also said 
to be waiting on some court decisions, included in which must 
be considered the decision of the Public Service Commission in 
the case of the Erie’s application to issue $30,000,000 bonds to 
take up maturing notes and for other purposes. 

Dividends have been declared upon the following electrical 
securities: Twin City Rapid Transit Company; quarterly divi- 
dend of one-and-one-fourth per cent on the common stock, pay- 
able February 15. Western Telephone and Telegraph Company; 
regular semiannual dividend of two-and-one-half per cent on the 
preferred stock, payable February 1 to stock of record January 20. 
Edison Electric Illuminating Company, of Boston; regular quar- 
terly dividend of two-and-one-half per cent, payable February 1. 
American Gas and Electric Company; regular quarterly dividend 
of one-and-one-half per cent on the preferred stock, payable 
February 1. New York & Queens Electric Light and Power Com- 
pany; regular semiannual dividend of two-and-one-half per cent on 
the preferred stock, payable February 10 to stock of record Janu- 
Connecticut Railway and Light Company; regular quar- 
terly dividends of one per cent on the common and preferred 
stocks, payable February 15. Ohio Traction Company: regular 
quarterly dividend of one-and-one-fourth per cent on the preferred 
stock, payable February 1. Houston Electric Company, regular 
semiannual dividend of three per cent on the preferred stock, 
payable February 1. Helena Light and Railway Company; regu- 
lar quarterly dividend of one-and-one-fourth per cent on the pre- 
ferred stock, payable February 1. Harrisburg Traction Company; 
regular semiannual dividend of three per cent, payable Febru- 


ary 1. 
ELECTRICAL SECURITIES FOR THE WEEK ENDED JANUARY 23. 


New York: Closing. 
Allis-Chalmers common .,.............cce- 141, 
Allis-Chaimers preferred. ...........cc0.005 47 ly 
American Tel. and Tel. Company.......... 125% 
Brooklyn Rapid Transit..................- 10% 
General Electric 2.2... . cc ee ccc ec ene 156 
Interborough-Metropolitan common ....... 1614 
Interborough-Metropolitan preferred ..... » 445, 
Kings County Electric.................... 123 
Mackay Companies (Postal Telegraph and 

Cables) common ........ cc ccc eee eee 71% 
Mackay Companies (Postal Telegraph and 
Cables) preferred ............ cee eee 70 
Manhattan Elevated ........ Bh Sard Guevara hess 150 
Metropolitan Street Railway............... 35 
New York & New Jersey Telephone...... 1121 
' Western Union ......sesesssessssesessen. 6814 
Westinghouse Manufacturing Company.... 83 
Boston: Closing. 
iie Edison Electric Illuminating (ex. div.)..... 252 
Massachusetts Electric .................. 5916 
New England Telephone................., 131 
Western Telephone and Telegraph pref.... 80 

Philadelphia: Closing 
Electric Company of America............. 11 
Electric Storage Battery common......... 441: 
Electric Storage Battery preferred........ 4414 
Philadelphia Electric ..................... 12 
Philadelphia Rapid Transit................ 2716 
United Gas Improvement.................. 921%, 


The gross earnings of the Philadelphia Rapid Transit Com- 
pany increased $23,000 in the first fourteen days of January. 


Chicago: Closing. 
Chicago Telephone ...................... — 
Commonwealth Edison ................... 107 
Metropolitan Elevated preferred........... 49 
National Carbon common................. R4 
National Carbon preferred................ 109 


The $2,500,000 Commonwealth Edison Company first morteage 
five-per-cent bonds offered for sale by a syndicate of Chicago 
bankers, and for which N. W. Harris & Company of New York 
city received subscriptions, were sold in one day... The subscrip: 
tion books closed with the bonds five-times oversubscribed. 
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ELECTRIC RAILWAYS. 


(Spectal Correspondence.) 


INDIANAPOLIS, IND.—During the past year 96,668 round 
trips were made by the interurban cars out of Indianapolis. S. 


ELIZABETH, N. J.—The Clinton Hill Cemetery Association 


is seeking privileges to build a trolley line from Clinton Hill to 
Millburn. 


SAN JOSE, CAL.—The San Jose Traction Company has ap- 
plied for a franchise to construct a street railway in the streets 
of the city. A. 


WICHITA FALLS, TEX.—Judge Edgar Scurry has asked the 
City Council for a franchise for an electric street railway, to be 
built within six months. Work will be commenced at once. 


SACRAMENTO, CAL.—The board of trustees is drawing up 
franchises relating to the water-front privileges which are to be 


granted to the Northern Electric and Central Traction com- 
panies, A. 


FT. WAYNE, IND.—The officials of the Ft. Wayne & Wa- 
bash Valley Traction Company are considering the style of new 
cars to be purchased soon. About forty cars will be required, 
the officials say. S. 


STAMFORD, CONN.—The Marine Railways and Construction 
Company has filed a certificate of incorporation. It has a capital 
stock of $10,000, and the incorporators are Harry F. Smith, 
William J. Smith and Howard R. Waterbury. 


CITRONELLE, ALA.—A movement for an electric railway 
between Citronelle and Mobile is being promoted by George N. 
Bressler, of Mobile. Capitalists behind him require 10,000 acres 


of land, and property holders have already subscribed all but 
1,100 acres of this amount. 


DECKER’S CREEK, VA.—The Decker’s Creek & Cheat River 
Railway Company, which is seeking a franchise from the Monon- 
galia County Court, expects to construct a trolley line from Mor- 
gantown to Cheat River in the vicinity of Ice’s ferry and thence 
to Point Marion, a distance of sixteen miles. 


WOODSTOCK, [LL.—The Woodstock & Sycamore Traction 
Company, which is building an electric line between the cities 
named, has secured a loan of $700,000 with which to complete the 
construction of the railway. The proposed route is via Genoa 
and Marengo and is considered a valuable project. 


INDIANAPOLIS, IND.—At the annual meeting of the stock- 
holders of the Indianapolis & Cincinnati Traction Company, the 
old board of directors was re-elected, The directors then elected 
the following officers: President, Charles L, Henry; vice-presi- 
dent, Theodore F. Rose; secretary, J. F. Wild; treasurer, John 
J. Appel. 


NEWCASTLE, IND.—Arrangements are now being made by 
the investors and receiver for the early completion of the In 
dianapolis, Newcastle & Toledo ‘Traction Line. This road was 
almost completed a year ago, but was suffered to go into a 
receivership. The property has deteriorated during the suspen- 
sion of work, : ; 


KOKOMO, IND.—C. C. McFann, president and general man- 
ager of the Kokomo Western Railroad Company, announces that 
work on the construction of a line from Kokomo to Burlington 
will be commenced soon. At Wildcat River a high bridge 150 
feet long will be required. The company expects to use gasolene- 
motor cars at first. 


MADISON LAKE, MINN.—The Commercial Club is trying to 
secure the construction by the Mankato Street Railway Company 
of an electric railway from Mankato, to be extended to Northfield 
later. H. E. Hance, one of the directors of the railroad company, 
proposed that the line be built by the way of St. Peter and Lakes 
Emily and Washington. C. 


PHILADELPHIA, PA.—Members of improvement associations 
of northeast Philadelphia have decided to continue the campaign 
for a trolley system to run on Bustleton Pike between Frankford 
and Bustleton and for the proposed elevated railroad to Frank- 
ford, Closing the meeting Dr. C. J. Lewis was re-elected presi- 
dent and J, C. Tuslin, secretary, 


AUSTIN, TEX.—The Stamford & Northwestern Railway Com- 
pany, of Stamford, Jones County, capitalized at $170,000, has been 
chartered, the proposed road being from Stamford to Plainview, 
a distance of about 165 miles, The general] offices of the com- 
pany will be located at Stamford, and its directors and incorpora- 
tors are headed by W. T. Andrews, 


WINNIPEG, MANITOBA, CANADA—The City Council has 
decided to consider the proposition of allowing the Winnipeg 
Street Railway Company to sell out its interests. The street- 
railway, light and power plants are estimated to be worth from 
$15,000,000 to $20,000,600. William Mackenzie and D. D. Mann, 
who are at the head of the Canadian Northern Railway, are 
principal owners of the street railway. There appears to be a 
division in opinion as to whether the city of Winnipeg should 
proceed with the building of the Point du Bois works or pur- 
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chase the electric street-railway system. Whatever the outcome 
of negotiations now on between the city and the directors of 
the railway company, the fact is clear that Winnipeg is to have 
cheap power for manufacturers. 


HELENA, ARK.—After numerous amendments the City Coun- 
cil has granted the franchise for a street railway in Helena, 
which was asked by J. W. Burks, The first half-mile of track 
is to be laid within sixty days, and all service in Helena proper 
is to be completed by January 1, 1911. Charles S. Hernly, of 
Indianapolis, Ind., heads the capitalists who will build the road. 


AUSTIN, TEX.—Believing that by this plan a thousand more 
boys may be accommodated at the Agricultural and Mechanical 
College, W. C. Davis, representative from Brazos, will introduce 
a bill in the early part of the session of the state Legislature 
calling upon the state government to construct a trolley line 


from the college to Bryan. The cost of the line will approximate 
$70,000. 


MEXICO CITY, MEXICO—Announcement is made by the 
Mexico Tramways Company that it has purchased control of the 
Mexican Light and Power Company, Limited, by an exchange of 
shares in the ratio of eight shares of the purchasing company to 
fourteen Mexican Light and Power Company shares. Minority 
shareholders will obtain the same terms of exchange as the large 
holders, provided the offer ig accepted prior to February 15. 


HELENA, ARK.—Articles for the incorporation of the He 
lena Street and Interurban Railroad Company have been filed 
with the secretary of state. The company is organized to con- 
struct an electric railroad in Helena. ‘The company has a capi 
{alization of $25,000, all of which has been subscribed and $12,500 
paid in. J. W. Burks is president of the company; Charles S. 


Henry, vice-president, and J. W. Vineyard, secretary and treas- 
urer. 


ELDORADO SPRINGS, COLO.—The Eldorado Springs Rail- 
way Company, a recent corporation of Denver business men— 
W. W. Seaver, C. W. Clark and Frank Hawley—is to begin the 
immediate construction of an electric railway from the springs 
up the mountain side on the north. In winding backward and 
forward up the steep ascent an elevation of several hundred feet 


will be attained in going one-and-one-half miles, the approximate 
length of the line. 


ALLENTOWN, PA.—Arrangements have been concluded for 
a new trolley line between Reading and Allentown. The Inter- 
city Electric Railway has been organized with $500,000 capital, 
which has been subscribed largely along the proposed route. 
Maxwell H. Bochow is president of the company; Joshiah Fisher, 
secretary, and Bateman Saddington, treasurer, The entire right 
of-way has been procured. The line will be thirty-five miles long, 
running by the way of Lyons, Tipton and Emaus. 


TOLEDO, OHIO—The Ohio & Michigan Railway Company, 
of which Andrew E. Lee is president, has purchased the Michi- 
gan end of the Toledo & Ann Arbor line, which was in process 
of construction, and the work of completing it is progressits 
rapidly, After several weeks of negotiation for the purchase of 
the Ohio end of the line it has been determined to abandon 
this plan and come into Toledo over a new route. It is expected 
that cars will be in operation some time in March. H. 


YELLVILLE, ARK.—The Commercial Club has received 4 
proposition from eastern capitalists to secure the right-ofwa’ 
for an electric line from the Rush mining camp to Yellville. À 
committee appointed by the club has secured most of the Te 
quired right-of-way and the balance, it is thought, can be easily 
secured. It is the intention to extend this electric line frot 
Yellville to all the mining camps in that district. It is expected 
that work on construction will be begun in sixty days. 


CLEVELAND, OHIO—The Central Trust Company, of Ne 


York, which threw the Cleveland Traction System into receiver's 


. hands, has petitioned the Federal Court to raise the rate of 


fare to the limit allowed by the old ordinances. The request !$ 
made on the ground that the Municipal Company owes $4000! 
and that the receivers have lost $125,000 because of the three 
cent fare. This will practically mean the abolition of transfer 


in this city and various rates of fare from three cents to eight 
cents, 


ROCK ISLAND, ILL.—The Galesburg & Rock Island Traction 
Company has been incorporated with a capital of $10,000 to © 
struct an interurban road through Warren, Knox, Mercer an 
Rock Island counties to Galesburg. ‘The incorporators and 2 
board of directors are: Wiliam E. Woodward and Ware 
Everett Elliott, of Chicago; Frank H. Clarke, Springfield, a 


R. V. Field, Galesburg, Ill.; Warren C. McWhinney and, Ro 
P. McGeehan, 
mouth, Ill. 


BENNINGTON, VT.—Application has been made to the Ltt 
lature for the franchising of the Otter Creek Valley iaie 
Company to construct a trolley road from Rutland to Wali. 
ford, fourteen miles, extending southerly to Bennington. A 
Legislature has granted a franchise for an electric road ben 
Essex Junction and Montpelier.,, There are eleven electric 13 


Kansas City, Mo., and Earle P, Field, 
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roads in Vermont, but with the exception of the Bennington & 
North Adams they are without connections. The longest road, 
that of the Rutland Railway, Light and Power Company, has a 
trackage of twenty-three miles. 


ANDERSON, IND.—The Indiana Union Traction Company 
has entered on the work of remodeling all its cars. The cars 
intended tor limite@ service will be extended to be sixty feet 
in length, and the vestibules will be enlarged. The company 
has recently turned out from its shops one of the finest cars ever 
put in service. lt is sixty-two feet long, and has a baggage and 
express compartment, a smoker and a ladies’ compartment, and 
au observation vestibule, and is equipped with Baldwin trucks, 
geared to sixty-five miles an hour. Mahogany chairs, leathor- 
upholstered, high-back seats, silk tapestries and rich blue car- 
pets add to its superb appearance. S. 


TOLEDO, O.—The stockholders of the Toledo Railways and 
Light Company, at their annual meeting in Toledo, have re 
tained the official staff, as follows: President, Albion E. Lang; 
vice-president and general manager, L, E, Bielstein; secretary, 
H. S. Swift; treasurer, S. D. Carr. An important feature of the 
meeting was the ratification of a contract by which the Toledo, 
Fostoria & Findlay Electric gains an entrance into Toledo, and 
the election of the following board of directors: S. D. Carr, Jay 
K. Secor, W. J. Walding, Irving B. Hiett, John J. Barker, Albion 
E. Lang and L. E. Bielstein, all of Toledo, W. E. Hutton of Ciu- 
cinnati and Dr, J. F. Deemers of Quebec. It was also decided 
to furnish universal transfers on all lines upon the payment of 
a five-cent cash fare, the new plan to be installed at once. The 
business of the year shows a decrease of $23,089.27 as compared 
with 1907, the gross receipts being $2,542,111.38. Operating ex- 
penses were reduced $68,953.53 as compared with the preceding 
year, being in 1908 $1,473,379.79, including taxes. Interest 
charges on bond and floating deft were $755,424.66, leaving a 
net income of $313,306.93, or 2.26 per cent on the capital stock 


of the company. H. 


NEW MANUFACTURING COMPANIES. 


LANSING, MICH.—The Detroit Electric Manufacturing Com- 
pany, of Detroit, has been incorporated with a capital stock of 
$100,000. 

BOSTON, MASS.—The Onaway Telephone Company, of Bos- 
ton, has been incorporated, with a capital stock of $50,000, by 
A. B. Grover, Winchester, and C. E. Lock, Pawtucket, R. I. 


NEW YORK, N. Y.—William B. Ribbett, of Whitestone, is 
a director of the Scenic Electric Manufacturing Company, of 
New York city, newly incorporated with a capital of $5,000. 


NEW YORK, N. Y.—The Sieman's Magneto Company, to 
Manutacture electrical machinery, has been incorporated, with a 
capital stock of $50,000, by Joseph Finkelstein, Barnet Weinstein 
and Hyman Chernotl, of Brooklyn, 


NEW YORK, N. Y¥Y.—The Acme Metal Manufacturing Com- 
pany has been incorporated to manufacture electric advertising 
signs. The capital of $5,000 is subscribed by L. Betts Hengerer, 
James H. Betts and Charles D. Winters, 320 Broadway. 


INDUSTRIAL ITEMS. 


THE SMITH CHANDELIER COMPANY, Detroit, Mich., illus- 
trates a number of tasteful electric and combination fixtures in 


a complete catalogue of Smith's “Specials,” No. 2. 


THE WESTERN ELECTRIC COMPANY, Chicago, gives an 
account of its three-wire generators, of L design, in bulletin No. 
5113. The construction of the machines is illustrated in detail. 


THE H. KRANTZ MANUFACTURING COMPANY, Brooklyn, 
N. Y., has issued several additional filing leaves, comprising a 
list catalogue of its knife switches and panel-board parts. The 
bulletin contains descriptions and list prices of all material. 


THE RAIL JOINT COMPANY, New York, N. Y., illustrates 
the various types of rail joints of its manufacture, for connecting 
girder and tee rails, in a well-arranged pamphlet just sent out. 
The company announces that 50,000 miles of its base-supported 
rail joints are in use. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY 
has opened a sales office in the Trust Building, Charlotte, N. C, 
to assist in the care of its rapidly growing southern business. 
The Wagner company’s other oftice in the South is at Atlanta, 
Ga., and the factory and main office are in St. Louis, Mo. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., issues 
its complete general catalogue for 1909, of the variety of electrical 
supplies carried in its large stock at the warerooms, 264 to 27 
Fifth Avenue, Chicago. This catalogue, No, 26 in the series of the 
company, which was incorporated in 1887, is a substantial 
volume of 1,014 pages, and is fully illustrated and complete with 
list prices, 
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THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
184 Lake Street, Chicago, Ill, announces that there has lately 
been some confusion in connection with the company of the 
same name located in New York city, against whom a petition 
in bankruptcy has recently been filed. The Chicago company 
has no connection whatever with the New York concern. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio, 
made one of the hits of the Chicago electrical show with its 
“Standard” motor driving a submersible bilge pump. Full in- 
formation may be obtained upon request. The company has 
made additions to its very comprehensive line of fan motors for 
1909 and data upon these should be obtained by those interested. 


THE FRANKLIN ELECTRIC MANUFACTURING COM. 
PANY, Hartford, Conn., is directing a strong appeal to the elec- 
trical industry in a recent letter on the tungsten lamp in twenty- 
five, forty and sixty-watt sizes. The company announces, also, 
that the output of its two factories, at Hartford, Conn., and 
Middletown, Conn., is over two-and-one-half million incandescent 
lamps a year, 

THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 
Boston, Mass., in presenting its Blake tube flux announces that 
it has prepared in this product a thoroughly insulating, abso- 
lutely non-corrosive soldering flux, put up in a convenient, useful 
and economical form. The spout in the tube is aluminum and 
allows the paste to be applied directly to the joint at the same 
time with the heat without soldering up the vent. 


THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., in 
each issue of its house monthly, Juice, shows new goods which 
it will be impossible to get into the catalogues earlier than from 
three to six months. Subscriptions are given free to anyone 
who requests that his name be entered on the mailing list, pro- 
vided inquiry is made on business stationery. Requests should 
be addressed to the publicity bureau of the company, 


THE EXCELLO ARC LAMP COMPANY, New York, N. Y, 
announces through its western manager, G. W. Armstrong, that 
it has increased its sales organization and has added to its pub- 
licity and engineering department, It will be the function of the 
latter to analyze the operating characteristics of existing Excello 
installations, so as to have prepared data upon engineering, in- 
stallation, cost and maintenance of flaming arcs for every con- 
dition of commercial and industrial lighting requirement. 


THE STERLING ELECTRIC COMPANY, Lafayette, Ind, 
announces that on Saturday, January 9, a decision was rendered 
by Judge Kohlsaat in its favor, it being the plaintiff in the suit 
brought against the Western Electric Company, asking the court 
to set aside a patent covering a multiple switchboard granted to 
Mr. McBerty, and praying that Samuel B. Fowler be declared the 
original inventor, The company states that Judge Kohlsaat's 
decision holds that Fowler’s contentions are sustained beyond 


reasonable doubt. 

GULICK-HENDERSON & COMPANY, inspecting engineers, 
foundry specialists and chemists, with general offices at Pitts- 
burg, Pa., have opened a western office and laboratory in the 
Manhattan Building, Chicago, in charge of Ward O. Collins, 
who is a new member of the firm. Mr. Collins was for many 
vears connected with the Chicago office of Robert W. Hunt & 
Company. More recently he was a member of the firm of Col- 
lins & Stevens, making a specialty of inspection and general 
engineering work. 

THE HOLLOW CONCRETE POLE COMPANY, Oklahoma 
City, Okla., in an illustrated booklet on the advantages of its 
reinforced hollow concrete poles for telephone, telegraph and 
power purposes, submits a proposition to sell county rights for 
the manufacture of poles under its patents. It is cheaper, as 
explained, to manufacture the poles in the city where they are to 
be used. These poles successfully withstand decay, fire and in- 
jury from animals, As the poles are hollow, drop wires in resi- 
dence sections are carried down inside the pole, avoiding un- 
slightliness and exposure of wires to weather and tampering. 
F. H. Tidnam is the patentee. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y, 
has issued several new bulletins of equipment it has lately intro- 
duced. Pamphlet No, 3728 gives, by means of tables and curves, 
a brief exhibit of the value and economy of tungsten series 
street Jainps, showing the marked saving over the carbon and 
Gem lamps, and the possible gain in income. It shows the 
rate at which the tungsten lamp is able to compete with Wels- 
bach gas street lamps, the economical life of the tungsten lamp, 
and the candlepower and life performance of the tungsten series 
lamp. In preparing a bulletin to serve as a guide to the design 
of medium aud small-capacity central-station switchboards, an 
effort has been made to discuss only representative cases, point- 
ing out both the desirable and undesirable features. The bul- 
letin, which is numbered 4658, goes into details, giving the ar. 
rangements, dimensions and connections of various styles of 
boards. In bulletin No, 4642 there is described a new trolley 
hase designed especially to fulfill the requirements resulting 
from the increased speed of interurban cars and the» consequent 
severe conditions, The base is light, strong, and sos sensitive 
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that it not only permits of sharp turns at high speed without 
danger of throwing the trolley wheel from the wire, but, by 
eliminating the arcing, pounding and wrenching, inherent in or- 
dinary forms, insures a minimum wear on trolley wheels. 


THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, 
N. Y., calls attention to the fact that equipment for power plants 
and industrial works is taking the lead in the resumption of 
business. This is well brought out by a partial list of its recent 
sales of fans, blowers and exhausters, issued by the Green com- 
pany. These fans are to be used for such purposes as mechan- 
ical draft, heating and ventilating, hot-blast drying, etc., and 
their number indicates that many mills and other plants are 
being put into shape in anticipation of manufacturing operations 
on a large scale: Grand Rapids Refining Company, Grand Rapids, 
Mich.; St. Joseph Railway, Light, Heat and Power Company, St. 
Joseph, Mo.; Public School No. 1, Oceanic, N. J.; J. Ruppert 
Brewing Company, New York city; S. S. White Dental Manu- 
facturing Company, Princes Bay, S. I.; Atlantic Sewerage Com- 
pany, Atlantic City, N. J.; New Bijou Theatre Company, Atlanta, 
Ga.; Bigelow Carpet Company, Lowell, Mass.; American Manu- 
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facturing Company, Brooklyn, N. Y.; Masonic Building, Somer. 
ville, Mass.; Lincoln School, Racine, Wis.; Draper Company, 
Hopedale, Mass.; Bartlett, Kuhn & Company, Terre Haute, Ind.: 
Peoples Gas and Electric Company, Burlington, Iowa; United 
States Navy Yard, Mare Island, Cal., and a great many others. 


THE SUNBEAM INCANDESCENT LAMP COMPANY, Cbi- 
cago, has moved its sales office and warehouse from 32 West 
Polk Street to the Western Electric Company Building at 259 
South Clinton Street, Chicago. This change was made as larger 
quarters were needed to take care ‘properly of the increased 
volume of business being handled by both the Sunbeam company 
and the Western Electric Company since the introduction of the 
Sunbeam tungsten lamp. The Sunbeam product is well and 
favorably Known, having been on the market continuously for 
twenty years. The complete line manufactured consists, in addi- 
tion to regular lamps, of Gem, tantalum and _ tungsten-filament 
lamps of all styles, candlepowers and voltages. The entire out- 
put of the Sunbeam Incandescent Lamp Company is distributed 
through the Western Electric Company, Chicago or New York, 
and its various branch houses throughout the United States. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) January 19, 1909. 


909,872. ELECTRIC ELEVATOR. William M. Cummiskey, 

Honesdale, Pa., assignor to Howard F. Gurney, New York, 

N. Y. Filed June 5, 1908. A resistance in series with a 

' solenoid for cutting out the starting resistance of the motor 
is short-circuited by the releasing of the brake. 


909,877. TELEGRAPHY. Thomas A. Edisoh, Llewellyn Park, 
Orange, N. J. Filed June 20, 1907. In combination with 
a neutral relay is a series of rectifiers in circuit therewith 
and arranged so as to commutate currents of reversed 
polarity, whereby all will pass through the relay in the 
same direction. 


909,889. ELECTRIC ELEVATOR. Howard F. Gurney, Jersey 
City, N. J., and William M. Cummiskey, Honesdale, Pa.; 
said Cummiskey assignor to said Gurney. Filed February 26, 
1908. The general control system, of which number No. 
909,772 is one feature, is described in detail. 


909,877. ALUMINUM RECTIFIERS FOR 
TELEGRAPH CIRCUIT. 


909,896. ELECTRIC VAPORIZER FOR INTERNAL-COMBUS- 
TION ENGINES. Harry Hertzberg, New York, and Abbot 
A. Low, Horseshoe, N. Y.; said Hertzberg assignor to said 
Low. Filed February 11, 1907. Comprises a chamber pro- 
vided with an air inlet and an electrically-heated vaporizing 
element positioned near to this inlet. 


909,897. EXTERNAL ELECTRICAL VAPORIZER FOR COM- 
BUSTION ENGINES. Harry Hertzberg, New York, N. Y., 
assignor to Abbot Augustus Low, Horseshoe, N. Y. Filed 
March 12, 1907. The electrically-heated chamber is outside 
of the cylinder. 

909,898. INTERNAL ELECTRIC STARTING VAPORIZER FOR 


COMBUSTION ENGINES. Harry Hertzberg, New York, 
Abbot A. Low, Horseshoe, and August Wassmann, Astoria, 


N. Y.; said Hertzberg and Wassmann assignors to said 


Low. Filed April 16, 1907. In this case the chamber is 
within the cylinder. 


909,899. ELECTRICAL VAPORIZER FOR INTERNAL-COMBUS- 
TION ENGINES. Harry Hertzberg, New York, and Abbot 
A. Low, Horseshoe, N. Y.; said Hertzberg assignor to said 
Low. Original application filed February 11, 1907. This ap 
plication filed April 16, 1907. A modification of No. 909,896, 
in which a cooling means is also provided. 


909,900. ELECTRICALLY-HEATED STARTING VAPORIZER 
FOR INTERNAL-COMBUSTION ENGINES. Harry Hertz- 
berg, New York, and Abbot A. Low, Horseshoe, N. Y.; said 
Hertzberg assignor to said Low. Original application filed 
February 11, 1907. Divided and this application filed April 
16, 1907. Another modification of No. 909,896, in which sev- 
eral vaporizing units are provided. 


909,917. ELECTRICALLY-OPERATED STARTING VAPORIZER 
FOR COMBUSTION ENGINES. Abbot A. Low, Horseshoe, 
N. Y. Filed June 8, 1907. Renewed December 1, 1908. The 
construction of a modified form of No. 909,896 is described. 

909,935. PROTECTED INSULATOR. John H. B. Rea, La 
Fayette, Ga. Filed May 7, 1908. About the insulator Is 4 
metallic casing wholly surrounding its external surface and 
having the same general shape. 

909,943. WIRE CONNECTOR. John M. Sahlin, Chicago, Il. 
Filed February 11, 1907. Comprises duplicate members, 
formed of tapering sleeves, with semicircular openings. 

_tapering-pointed tongues extending out from the thick side 
of the sleeve, spaced longitudinal grooves formed therein, 
and wires in the grooves, having their ends twisted and 
bearing against the end of the sleeves. 

909,985. FImE-EXTINGUISHING APPARATUS. Charles E. 
Buell, North Plainfield, N. J., assignor to General Fire 
Extinguisher Company, New York, N. Y. Filed August 2, 
1897. Contains an electro-mechanical alarm adapted to be 
made operative by the turning of the valve. 

909,987. PROCESS OF TREATING SUGAR-CANE AND SMI 
LAR SUBSTANCES. George D. Burton, Boston, Mass. Filed 
October 17, 1906. Consists in removing the juices, submerg: 
ing the fibers in a bath containing sodium carbonate and 
animal grease and then passing through this a current 
while the fibers are immersed. 

909,993. TROLLEY-WIRE SUPPORT. Charles G. Ette, St 
Louis, Mo., assignor to Ette Investment Company, St. Louis, 
Mo. Filed May 4, 1908. A cast-metal shank is provided at 
its upper end with a head having integral lugs that lie 
on opposite sides of a support and an integral jaw and a CO 


operating movable jaw at the lower end af the shank to 
engage the wire. 


910,040. TRAIN-LINE COUPLING. William L. Bliss, Brooklyn, 
N. Y. Filed November 28, 1904. A combined hose and 
electric cable coupling. 

910,042. MOTOR-CONTROLLING DEVICE. Charles EB. Cat 
penter, New York, N. Y., assignor to the Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis. Filed May *: 
1907. An electromagnetic switch is arranged to bridge ê 
pair of contacts associated with the armature resistance 
and another pair shunted around the field resistance. 
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910,053. REGULATOR FOR MUSICAL INSTRUMENTS. Wil- 
liam B. Fleming, Los Angeles, Cal. Filed July 28, 1904. 
Two independently moving music sheets are provided with 
a take-up roll that is electrically controlled. 


910,058. ELECTRICAL CONTROLLING MECHANISM. Walter 
O. Haymond and John O. Potter, Muncie, Ind. Filed July 
20, 1907. Consists of an electromagnet with two tandem 
coils and a reciprocatory armature operating therein and 
a circuit controller for the magnet, including a movable 
element engaged and operated by the armature. 


910,092. CONTROLLER FOR RADIATOR VALVES. Frank A. 
Simonds, Grand Rapids, Mich., assignor to Simonds Heating 
and Specialty Company, Fremont, Mich. Filed March 24, 
1906. A thermostat is provided with a solenoid having two 
independent coils connected to its opposite poles and means 
whereby the operation of the core of the solenoid actuates 


an air-vent-moving rod. 
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999,900—ELECTRIC VAPORIZER FOR 
GASOLINE ENGINES. 


910,098. MOTOR CONTROLLER. Frank P. Townsend, Elyria, 
Ohio, assignor to the Cutler-Hammer Manufacturing Com- 
pany, Milwaukee, Wis. Filed July 16, 1906. In combina- 
tion with a rolling mill having two tables for carrying the 
work and passing it back and forth through the rolls, are 
two motors, one for each table, and controllers by means of 
which the motors may be run either alternately or simul- 
taneously in the same or opposite directions. 


910,112. ELECTRIC-LIGHT HANGER. James W. Carter, 
Abilene, Tex. Filed October 7, 1907. An adjustable pendant 
is provided with pulleys and a counterweight for the lamp. 


910,118. FIRE-ALARM SIGNALING DEVICE. Frederick C. 
Crutchfield, Washington, D. C. Filed May 3, 1907. A cir- 
cuit-closing and a circuit-opening spring are held by fusible 
means, that of the latter being more refractory than that 
of the former. 


910,158. INCANDESCENT-ELECTRIC-LAMP HOLDER. Frank 
Walker, Los Angeles, Cal. Filed January 13, 1908. Con- 
sists of two wires, one engaging the neck of the lamp and 
the other pivoted to it and engaging the edge of a table. 


910,161. TROLLEY. Willis J. Baker, Washington, D. C., as- 
signor of one-half to William Fletcher Mitchell, Baltimore, 
Md. Filed January 29, 1907. Pivoted on each side of the 
wheel is a weighted guard having a protecting finger ex- 
tending over the trolley wire. 


910,165. TURBO GENERATOR. Ernst J. Berg, Schenectady, 
N. Y., assignor to General Electric Company. Filed Sep- 
tember 7, 1907. A multi-stage steam turbine has three 
shafts, two running at relatively high speeds and driving 
induction alternators and the third at lower speed driving 
a synchronous alternator. 


910,172. CLOTH-CUTTING MACHINE. Frederick J. Clark, Buf- 
falo, N. Y., assignor to Eastman Machine Company, Buffalo, 
N. Y. Filed September 6, 1907. The knife is reciprocated 
by ly electric motor, an electric lamp throwing light on the 
work. 


910,176. ANTI-INDUCTION METHOD FOR TELEPHONE SYS- 
TEMS. Wiliam Condon and Albert Barrett, Kansas City, 
Mo. Filed May 27, 1907. Consists in subjecting two portions 
of a secondary circuit to opposite and unequal inductive 
action by currents traversing a primary circuit. 


910,177. ANTI-INDUCTION TELEPHONE SYSTEM. William 
Condon and Albert Barrett, Kansas City, Mo. Filed May 27, 
1907. Relates to further details of the above. 


910,184. RAILWAY SIGNAL SYSTEM. Charles E. Duffie, 
Omaha, Neb. Filed August 19, 1907. A number of normally 
closed, overlapping, independent signal circuits are opened 
and closed by a series of track circuits. 


910,185. ELECTRIC-LAMP SOCKET. Victor E. Extrom and 
Charles H. Grundy, Tomahawk, Wis. Filed October 9. 1907. 
The socket has a branch tapped on one side and a key for 
making and breaking the circuit of either branch. 
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910,189. TELEPHONE ATTACHMENT. Joseph C. Fox, Seattle, 
Wash. Filed June 18, 1907. The telephone receiver is sup- 
ported on an extended bracket so as to be near the ear 
of the user. 


910,191. ELECTRIC HEATER. George V. K. Greene, New 
York, N. Y., assignor to E. Arden Noblett, New York, N. Y. 
Filed February 19, 1908. Consists of two plates fitting to- 
gether at their edges with an air-tight joint, the lower plate 
having a continuous channel for the resistance wire. 


910,197. OVERHEAD TROLLEY. James H. Howard, Kansas 
City, Kan. Filed September 11, 1907. A trolley-pole mount 
consists of two parts, one having a cam curving concen- 
trically of its axis, which is engaged by a number of spring- 
actuated plungers carried by the other part and a trolley 
pole carried by the rotatable part and pressed upward by 


the plungers. 


910,214. COMMUTATOR BRUSH. Chester B. Mills, Wilmer- 
ding, Pa., assignor to Westinghouse Electric and Manufactur- 
ing Company. Filed January 3, 1906. A carbon brush has 
a slotted outer edge and a strip of sheet metal so located 
in the slot that its edges are fiush with the brush except 
at one end, which is provided with a connector. 


910,222. LOCOMOTIVE ELECTRIC-ALARM SYSTEM. George 
Noreau, Quebec, Canada, assignor of one-half to Alexander 
Cummings, Quebec, Canada. Filed January 14, 1908. An 
electric bell is rung when the circuit through a third rail 
and a contact thereon carried by the locomotive is com- 


pleted. 


910,239. ELECTRIC SWITCH. Thomas M. Smith, New York, 
N. Y. Filed December 18, 1907. A resilient bow is arranged 
to have one end move in a groove so as to open and close 
the circuit. 


910,241. ROSETTE. James S. Stewart, New York, N. Y., as- 
signor to Annie Stewart, New York, N. Y. Filed December 
23, 1907. Has an integral barrier and a cover plate re- 
cessed to co-operate with the barrier, whereby conductors 
may be clamped in the corners produced by the offset con- 


struction of the barrier. 


910,243. MEANS FOR CONNECTING CONDUCTORS TO COM- 
MUTATOR BRUSHES. Norman W. Storer, Pittsburg, Pa., 
assignor to Westinghouse Electric and Manufacturing Com- 
pany. Filed April 4, 1906. The brush has a cavity and a 
recess, a plate that covers the cavity and has a portion 
seated completely within the recess, and an expanded stud 
projecting from the plate and located in the cavity. 


910,343.—MOTOR-CONTROLLING 


RHEOSTAT. 
910,244. TELEPHONE RECEIVER. Harve R. Stuart, Wheeling, 
W. Va. Filed January 10, 1907. A pair of fixed magnets 


has one role in common, their other poles being oppositely 
disposed with an armature substantially closing the gaps 


between the poles. 


910,247. SAFETY DEVICE FOR ELEVATORS. Hugh Watson. 
Washington, D. C. Filed May 29, 1908. The doors of an 
elevator shaft are electrically controlled, a motor being 
connected to drive all of the door-operating mechanisms. 


910,261. FLOOR-BOX FOR ELECTRIC-CONDUCTOR TERMI- 
NALS. Millard E. Ames and Jobn H. Goehst, Chicago, Il. 
Filed June 8, 1908. The box body is provided with a flaring 
annular rim, an adjustable ring being interposed between 
the cover and rim. 


910,269. TEMPERATURE-REGULATING APPARATUS. Albert 
M. Butz, Oak Park, Ill; Ella Elizabeth Butz, executrix of 
said Albert M. Butz, deceased, assignor to H. E. Bullock, 
Chicago, Ill. Filed July 12, 1904. A thermostat controls 
the circuits of an electric motor that -operates)\the valve. 
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910,275. INCANDESCENT-ELECTRIC-LAMP TOOL. Elmer F. 
Dwyer, Lynn, Mass. Filed February 21, 1908. A tool for 
cutting or grasping filaments or wires within the bulb has 
a shaft with an eccentric bore containing an inner shaft, 
cutting edges being provided on the ends of both shafts. 


910,287. INDICATOR FOR MOTOR CARRIAGES. Alexander 
M. Hudson, New York, N. Y. Filed December 6, 1907. A 
dial is provided with insulated contacts and a hand ar- 
ranged to sweep the contacts successively, there being a 
circuit-breaking device and a stationary magnet in circuit 
with the hand and an armature for the magnet arranged to 
rotate with the hand. 


910,314. THREE-WIRE TELEPHONE 
Chicago, Ill., assignor to Kellogg Switchboard and Supply 
Company, Chicago, Ill, Filed February 26, 1906. The third 
wire at the central office contains a cut-off and a super- 
visory relay. : 


910,315. MILLING MACHINE. John Riddell, Schenectady, N. Y., 
assignor to General Electric Company. Filed April 17, 1905. 
An electric motor supported on a column drives the ma- 
chine. 


910,328. KNIFE SWITCH. George B. Thomas, Bridgeport, 
Conn., assignor to the Bryant Electric Company, Bridge- 
port, Conn. Filed May 26, 1908. The blade has its hinging 
end split and offset to embrace the split end of a hinging 
post. 


910,333. ELECTRIC SWITCH. 
England, assignor 
November 20, 1905. 
switch contacts. 


910,343. MOTOR-CONTROLLING RHEOSTAT. Wiliam C. 
Yates, Schenectady, N. Y., assignor to General Electric 
Company. Filed July 3, 1907. The armature and shunt 
field resistances have each an independent contact arm, 
the one for the field being immovable till all armature re- 
sistance is cut out. 


SYSTEM. Wiliam Reid, 


Edmund B. Wedmore, Rugby, 
to General Electric Company. Filed 
An oil can is shiftable to enclose the 


910,480.—WIRELESS-TELEGRAPH 
TRANSMITTER. 


910,381. BATH CABINET. John Hermann, Saginaw, Mich. Filed 
March 25, 1907. Contains a number of electric lamps ar- 
ranged in position to heat and light the patient, there be- 
ing guards for the lamps comprising spraying pipes dis- 
posed between the lamps and seat. 


910,387. RAILWAY SIGNAL. Wiliam H. Jordan, Brooklyn, 
N. Y., and George T. Hanchett, Hackensack, N. J., assignors 
to Jordan Automatic Signal Company, New York, N. Y. 
Original application filed June 14, 1905. Divided and this 
application filed May 31, 1907. The signals are actuated by 
the movement of plungers between pairs of opposed mag- 
nets. 

910,412. ELECTRIC BELL. George L. Patterson, New York, 
N. Y., assignor to Alice C. Patterson, New York, N. Y. Filed 
October 17, 1907. Construction of an enclosed bell is de- 
scribed. 


910,414. SPEED-LIMITING DEVICE FOR ELECTRICALLY- 


IGNITING EXPLOSIVE ENGINES. Frederic S. Perrin, New 
York, N. Y. Original application filed January 9, 1907. 
Divided and this application filed January 16, 1908. Con- 


tiguous contact points closing a primary circuit are adapted 
to be set at any point on the instrument scale, the index 
of the instrument separating the contacts points so as to 
open the primary circuit. 


910,430. WIRELESS-TELEGRAPH 
Steinmetz, Schenectady, N. Y., 
Company. Filed April 20, 1907. 
fed by periodic discharges of a condenser, 


TRANSMITTER. Charles P. 
assignor to General Electric 
Consists of a spark gap 
a transmission 
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line carrying low-potential alternating currents, a_ step-up 
transformer, a mercury-are rectifier receiving discharges 
from the transformer and discharging into the condenser, 
and means for leveling the rectifier discharges. 


910,433. TROLLEY WHEEL. Lewis J. Tetlow, Holyoke, Mass., 
assignor to New England Trolley Wheel Company, Holyoke, 
Mass. Filed June 5, 1908. The wheel has a chambered hub 
and a hollow shell held within the hub and rotatable there- 
with. 


910,434. METHOD OF ELECTRIC WELDING. Charles E. 
Thompson, Cleveland, Ohio, assignor to the Electric Weld- 
ing Products Company, Cleveland, Ohio. Filed June 11, 1907. 
The method of welding brass to steel consists in first reduc- 
ing the cross section of the face of the brass part to about 
one-fifth of that of the steel part, bringing the faces into 
contact and then passing a current through them. 


910,454. RAILWAY SIGNALING. Leonard M. Bracewell, Sewal, 
Iowa. Filed April 29, 1907. Comprises a service wire con- 
nected to the source of the electrical supply and extended 
along the side of the track, and a series of return wires 
each paralleling the service wire throughout a portion of 
its length. 


910,474. ELECTRIC BELT. Abraham Hornung, Czarna, near 
Pilzno, and Isidor Sperling, Tarnopol, Austria-Hungary. 
Filed July 12, 1907. A band is fastened about the wrist 


and provided with contacts arranged at intervals, controlled 
by the hands of a watch, to send an electric current through 
the flesh. 


910,478. RHEOSTAT. Wiliam C. Yates, Schenectady, N. Y. 
assignor to General Electric Company. Filed July 29, 1907. 
A number of automatically-operated rheostats are connected 
so that one of them starts another of the series after a 
predetermined movement. 


910,479. ELECTRIC HEATER. Wiliam S. Andrews, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed 
January 15, 1908. Comprises a body portion, a ` self-con- 
tained heating unit, a support for this and means for lock- 
ing the support to the body to secure the unit rigidly be- 
tween the parts. 


910,481. ARC LAMP. Richard Fleming, Lynn, Mass. assignor 
to General Electric Company. Filed December 28, 1905. A 
non-consuming copper arc-lamp electrode has a number of 
supporting wings with large heat-radiating surfaces project- 
ing laterally from the rod. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the 
United States Patent Office) that expired January 26, 1909: 


467,504. ELECTRIC SWITCH. H. J. Haight, New York, N. Y. 

467,505. ELECTRIC INDICATING INSTRUMENT. H. J. Haight, 
New York, N. Y. 

467,509 and 467,510. ELECTRIC DRILL SYSTEM. H. N. Mar- 
vin, Syracuse, N. Y. 

467,523. INCANDESCENT ELECTRIC LAMP. E. P. Roberts, 


Cleveland, Ohio. 

467,537. ALTERNATING-CURRENT MOTOR. L. Gutmann, Pitts 
urg, Pa. 

467,538. ELECTRIC HEATER. L. Gutmann, Pittsburg, Pa. 

467,540. ELECTRIC SWITCH. C. J. Klein, New York, N. yY. 

467,543 and 467,544. APPARATUS FOR CHARGING SECOND- 
ARY BATTERIES. C. O. Mailloux, New York, N. y. l 

467,545. CHARGING SECONDARY BATTERIES. C. 0. Mail- 
loux, New York. 

467,546 and 467,547. APPARATUS FOR CHARGING SECONDARY 
BATTERIES. C. O. Mailloux, New York. 

467,551. AUTOMATIC ELECTRIC CONTROLLER FOR AIR 
PUMPS. A. Bergmann, New York, N. Y. 

467,573. SECONDARY BATTERY. J. B. Entz, New York, and 
W. A. Phillips, Brooklyn, N. Y. 

467,581. ELECTRIC RAILWAY SIGNALING APPARATUS. F. 
I. Myers, New York, N. Y. 


467,610. ELECTRIC ARC LAMP. J. A. Mosher, Abilene, Kan. 

467,611. RHEOSTAT. J. A. Mosher, Abilene, Kan. Ñ 

467,650. APPARATUS FOR LAYING UNDERGROUND Se 
DUITS FOR ELECTRIC WIRES. H. B. Camp, Cuyahos 
Falls, Ohio. 

467,651. ELECTRICAL SIGNALING APPARATUS. P. pB. De 


laney, South Orange, N. J. i HI 
467,656. ELECTRIC ARC LAMP. C. E. Scribner, Chicago, | 8 
467.669. METER FOR ELECTRIC TRANSLATING DEVICES: 

H. H. Cutler, Newton, Mass. Rae 
467.773. REGULATION OF ELECTRIC CIRCUITS. F. B. nee 

Detroit. Mich. and 
467.774. ELECTRIC TELL-TALE FOR TANKS. C, Reuter 

G. Bollmann, Brooklyn, N. Y. W 
467,897. SYSTEM OF ELECTRIC Neria 

Perry, Cincinnati, O. g, C. 
467,901. TEST-CIRCUIT FOR MULTIPLE SWITCHBOARD. 

E. Scribner, Chicago, Ill. 
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THE LONDON SINGLE-PHASE RATLWAY, 


While the equpment of the Morceambe-Hevsham line of 
the Midland Railway with the single-phase, alternating-current 
system last vear was the first example in England of the appli- 
cation of this method of reilway electrification, the svstem being 
laid down for the London, Brighton & South Coast Railroad, 
between London Bridge and Victoria, will probably attract 
more attention, as the problems involved appear to be more 
complex than obtained in the earlier installation. The well- 
known conservatism of English engineers and investors has 
found no greater expression than in the specifications and 
expenditures for this electrification. The successful operation 
of the new system will surely have a great influence in bringing 
about new electrification schemes for the great London railways 
serving the suburban districts. 

The trains will be supphed with 6.600-volt, single-phase 
alternating current from overhead lines, the energy being fur- 
nished by the Deptford station of the London Electric Supply 
Corporation. The trolley system and track work have involved 
a number of serious complications, due to several low bridges 
and some intricate tunnel work along the line. The fact that 
the railroad employes had to work upon the roofs of the trains 
in the terminal] stations made it necessary that the overhead 
conductor be placed at a height of twenty-one feet, and a special 
form of collector bow which would operate satisfactorily at high 
speeds through a range of between twenty-one feet and fourteen 
feet had to be designed. 

The Greenwich Observatory, which has had its troubles 
with stray currents and vibration ever since heavy-service elec- 
tric lines came within its vicinity, has occasioned the use of a 
special system of cables for the single-phase electrification, and 
throughout the line there is a duplicate feeding svstem. The 
overhead conductor is of half-inch, solid, grooved, heavy wire, 
supported by dropper wires suspended from stranded steel 
catenary cables. These are in turn suspended from massive 


porcelain Insulators tested to 60,000 volts, 


THE COST OF ELECTRIC HEAT, 


“In localities where large quantities of cheaply developed 
waterpower or other sources of cheap power are available, con- 
ditions are now such that the commercial utilization of electric 
heat may afford the only means of development of the natural 


resources of those localities.” 


Such is the expression of a cor- 
respondent in a recent issue of Electrical Engineering (London), 

Theoretically the electrical horsepower-vear is equivalent. to 
about 2.545 British thermal units. On a reasonably large scale 


one may expect to obtain this quantity of heat for a consump- 
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tion of one pound of high-class coal, the calorific value of which 
may be taken as 15,000 British thermal units. In this case the 
efficiency of conversion would be, in round figures, seventeen 
per cent. The electric horsepower-year, which expresses a quan- 
tity of work equivalent to 2,545 X 25 X 365 = 2,230,000 Brit- 
ish thermal units. Assuming again that the thermal value of 
one pound of coal is 15,000 British thermal units, the coal 
equivalent of the horsepower-year under the same process is 
1,485 pounds. Thus, if the money value of the horsepower-year 
obtained from waterpower, waste gas or other cheap source is, 
in any locality, less than that of 0.67 ton of coal of a thermal 
value of 15,000 British thermal units, plus the cost of making 
the heat in it available, then, other things being equal, it 1s 
more economical to make use of electric heat. 

In processes in which an intensive degree of heat, concen- 
trated at one point, is desired, the use of electric heating at an 
efficiency of seventeen per cent is highly desirable. The work 
of Moissan, Kjellin, Héroult, Ruthenberg, Stassano, together 
with that of an ever-growing list of present-day workers, augurs 
well for an early realization of the great economic value of 
electricity for heating and smelting in the electrical industry. 


HALF-FARE FOR STANDEES. , 


A champion of the much-imposed-upon public has intro- 
duced a bill before the Indiana state legislature, which, if 
passed, might make it incumbent upon the railroad corporations 
operating the street-railway facilities in that state to charge 
only a half-fare for the passengers upon their cars who cannot 
find seats. It is also assumed from the wording of the bill that 
if a person has purchased a full-rate ticket and is compelled to 
stand while in possession of this ticket the conductor must 
punch the ticket so that the standee may secure a refund at any 
of the offices of the company. Just what method can be used 
to determine how long a time a man must stand upon his feet 
while in transit over the city streets to be considered a slandee 
is problematical. 


We can see very few good points in the idea and a great 


many very bad ones. The aim of the bill is evidently to secure 


better transportation facilities throughout the state of Indiana. 
From what we have been hearing of transportation facilities in 
Indiana, it is our impression that they are very good indeed, 
and it seems entirely possible that with a little more education 
and a greater desire for an equitable public policy the common 
people will see the injustice of expecting a street-railway com- 
pany to provide a seat for every passenger, traffic conditions 
and extraordinary demands notwithstanding. If the same 
energy which is devoted to applying silly corrective and restrict- 
ive measures to the operation, or to the detriment of the opera- 
tion, of street-railway systems were devoted to looking into the 
fairness.of relieving the railway corporation of a great many 
burdens in the way of franchise payments and inordinate taxes 
there would be opportunity on the part of the corporation to 
secure new capital to increase its facilities, and thus come nearer 
to meeting the demands of the people. 
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FEDERAL CONTROI. OF WATERPOWER. 


Veto of the James River bill by President Roosevelt may 
well call attention to the extent of Federal control over water- 
powers, as the message indicates a policy that may hamper the 
development of hydroelectric plants. 

Control of a river within a state lies either with that state 
or with the Federal Government, and much may depend in a 
given case on whether Congress or the State legislature is to 
regulate the development of its waterpower. 

The power of the United States to regulate the develop- 
ment of waterpower on rivers rests generally on their character 
as the highways of interstate and foreign commerce, over which 
the Constitution gives the Federal Government paramount con- 
trol. As said by Chancellor Kent in Livingston versus Fulton, 
9 Johns 507: 

“Congress has concurrent jurisdiction over the navigable 
waters no further than may be incidental and requisite to the 
due regulation of commerce between the states and with foreign 
nations.” l ; 

Such being the basis of the Federal power over rivers, this 
power has no application unless a river is navigable so as to 
form a highway for interstate or foreign commerce. It follows 
that power over the development of a river that is not navigable 
lies with the state in which the river runs. 

Whether a river is navigable is at once a question of law 
and of fact, but rivers navigable in fact are navigable in law, 


and the ordinary modes of navigation are to be considered in - 


applying the test. The rule was thus stated by Mr. Justice 
Field in Tbe Danjel Ball, 10 Wallace 557: 

“A different test must, therefore, be applied to determine 
the navigability of our rivers, and that is found in their navi- 
gable capacity. Those rivers must be regarded as public navi- 
gable rivers in law which are navigable in fact. And they are 
navigable in fact when they are used, or are susceptible of 
being used, in their ordinary condition, as highways for com- 
merce, over which trade and travel are or may be conducted in 
the customary modes of trade and travel on water.” 

To bring the development of a river under Federal con- 
trol, it must not only be navigable but it must be navigable 
for the purposes of interstate or foreign commerce, for if the 
river can be navigated only for commerce entirely within the 
state where it runs its waterpower development is purely a 
question for that state to decide. Referring again to the case 
of The Daniel Ball, we find Mr. Justice Field saving as to rivers: 

“And they constitute navigable waters of the United States 
within the meaning of the Acts of Congress, in contradistinction 
from the navigable waters of the states, when they form in 
their ordinary condition by themselves, or by uniting with 
other waters, a continued highway over which commerce is or 
may be carried on with other states or foreign countries in the 
customary modes in which such commerce is conducted by 
water.” 

“If we apply this test to Grand River, the conclusion fol- 
lows that it must be regarded as a navigable water of the United 
States. From the conceded facts in the case the stream is 
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capable of bearing a steamer of one hundred and twenty-three 
tons burden, Jadened with merchandise and passengers, as far 
as Grand Rapids, a distance of forty miles from its mouth in 
Lake Michigan. And by its junction with the lake it forms 
a continued highway for commerce, both with other states and 
with foreign countries, and is thus brought under the direct 
control of Congress in the exercise of its commercial power.” 

This case of The Daniel Ball thus furnishes a good exam- 
ple of a river capable of being used for interstate and foreign 
commerce, and consequently under the control of the Federal 
Government, but in many instances the navigability of a stream 
for purposes of interstate or foreign commerce is an intricate 
question that requires careful consideration. One important 
consideration relates to streams that while not navigable with 
boats are floatable for logs, and there is some conflict of judicial 
opinion as to whether the capacity of a stream to float logs 
from one state to another brings it within the paramount con- 
trol of Congress. 

When legislative authority is desired for the development 
of the waterpower of a river by the construction of dams or 
other hydraulic works that may affect its capacity for naviga- 
tion, the first step therefore is to determine whether the river 
is in fact navigated or capable of being navigated by any of 
the ordinary methods for the purposes of interstate or foreign 
commerce. 

If the river is or may be a highway of interstate or foreign 
commerce, Congress has the paramount control over any struc- 
tures that may impede that commerce, and it may be unwise to 
develop the waterpower of the river without Federal authority. 
It is not always imperative, however, to obtain the consent of the 
United States to the construction of dams or other hydraulic 
works on rivers that are or may be sufficiently navigable and 
so situated as to bring them within its jurisdiction, for a state 
has authority to regnlate the use of all rivers within its limits, 
in the absence of legislation concerning them by Congress. 
This was the rule applied in the early case of Wilson versus 
Blackbird Creek Marsh Company, 2 Peters 245, where the con- 
struction of a dam across a navigable creek under the authority 
of an act of Delaware was upheld. In that case Chief Justice 
Marshall gave the reason for the decision as follows: 

“If Congress had passed any Act which bore upon the 
case; any Act in execution of the power to regulate commerce, 
the object of which was to control state legislation over these 
small navigable creeks into which the tide flows, and which 
abound throughout the lower country of the Middle and South- 
ern States; we should feel not much difficulty in saying that 
a State law coming in conflict with such Act would be void. 
But Congress has passed no such Act.” 

In a recent case, Manigault versus Springs, 199 U. S. 473, 
the validity of an act of South Carolina that authorized the 
construction of a dam across Kinloch Creek was upheld, and 
Mr. Justice Brown said in the opinion: 

“As an original proposition we have repeatedly held that, 
in the absence of legislation by Congress, a State has power 
to improve its lands and promote the general health by author- 
izing a dam to be built across its interior streams, though they 
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were previously navigable to the sea by vessels engaged in the 
coastwise trade.” 

As the State thus has authority over its streams in the 
absence of regulation by Congress, it is often convenient and 
desirable to rely on the consent of a State to the development 
of the waterpower of a navigable river that may be used as a 
highway for interstate or foreign commerce. Convenient as is 
this course, it should only be adopted after due consideration 
in each instance, for Congress has the power by future legis- 
lation to render nugatory the consent of the State to an ob- 
struction to navigation, where interstate or foreign commerce 
is concerned. 

The authority of a State to obstruct navigation having 
been acted on in spite of the paramount power of Congress to 
require that the path of commerce be left clear, it is at best 
very doubtful if the owners of obstructions to navigation, such 
as dams, would be entitled to compensation should Congress 
in future require their removal or modification. On the other 
hand, the probability of action by Congress in some instances 
may be very small. l 


STREET AND ELECTRIC RAILWAYS IN THE UNITED 
STATES. 


The Department of Commerce and Labor, Bureau of the 
Census, has issued a preliminary report on street and electric 
railways in the United States, exclusive of Alaska, Hawaii, the 
Philippine Islands and Porto Rico. These statistics relate to 
the years ending December 31, 1907, and June 30, 1902. Some 
very interesting comparisons are made showing the great in- 
crease which has come ebout in the street-railway field. An 
analysis of the figures given shows some peculiar conditions. 
For instance, there has been an increase of twenty-five per cent 
in the number of operating and lessor companies, while the 
increase in length of single track has been fifty-two per cent. 
The total number of cars has been increased twenty-five per 
cent, while the number of power houses has been increased only 
a little less than three per cent. The total output of the ata- 
tions, however, has been increased 110 per cent, which is a 
commentary on the enlarged capacity of the present-day.stations. 
The earnings from operation have been increased sixty-eight 
per cent, where the income from other sources has been increased 
291 per cent. ‘The operating expenses have increased at a 
greater rate than the earnings from operation, showing an in- 
crease of seventy-six per cent. While the gross income has 
increased seventy-one per cent, the net income has increased 
thirty-one per cent; but, at the same time, dividends have 
increased sixty per cent, and the surplus shows an increase of 
only one-half of one per cent. 

It is interesting to compare also the 110-per cent increase 
in the output of the stations with the sixty-four-per cent in- 
crease in the number of salaried employes, and with the fifty- 
six per cent increase in the number of average wage-earners. 
The condition of the latter has evidently been improved, for 
wages of salaried employes show an increase of sixty-four per 
cent, and wages of the average wage-earner an increase of sev- 
enty-one per cent. 
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Invest'gation of Heat-Losses in an Eng- 
lish Electric Power Station. 

On December 22 F. H. Corson, associ- 
ate member of the Institution of Civil 
Engineers, read a very valuable paper, em- 
bodving results of his own investigations 
in the Blackburn (England) electric gen- 
erating station before the Institution of 
Civil Engineers in London. Only an ab- 
stract of the paper is allowed to be pub- 
lished in the first instance, according to 
the very old-established practice of this 
Institution, but there can be very little 
doubt from the abstract that follows that 
the complete paper should be of great in- 
terest to electric power-station engineers 
in all parts of the world as giving them 
new ideas and abundant food for thought 
in connection with the working of their 
own plants. 

An inquiry, originating from Black- 
burn in 1903, showed that the average 
coal consumption of thirty-four principal 
generating stations of the United King- 
dom was about 7.7 pounds per unit gener- 
ated. The figures ranged from 3.6 pounds 
to fifteen pounds, Blackburn standing at 
ten pounds. 

Rough tests on the various sections of 
the plant resulted in considerable re-ar- 
rangement. The steam-pipe system was 
overhauled and more effectively drained, 
and steam separators and driers were in 
consequence dispensed with. Engine stop- 
valves were, where possible, attached di- 
rectly to the main steam pipes. The 
steam ring was discarded, and generally 
the effective heat-radiating surface was 
greatly diminished. Better fitting boiler 
dampers were provided, the condition of 
the brickwork was improved, and the 
whole process of combustion was more 
thoroughly controlled by the institution 
of flue-gas analysis. These and similar 
tlterations occupied about three years, and 
the fuel consumption fell during that tme 
to about six pounds of the same coal per 
average unit generated, a reduction of 
forty per cent. Further progress being 
imperative, it was decided to conduct tests 
covering the whole operation of the 
works, viewing the losses peculiar to each 
part of the plant in their relationship to 
each other and to the whole; and arrange- 
ments were made and apparatus devised 
for their prosecution. 

After isolated trials of the various types 
of apparatus had proved their reliability, 
simultancous tests were arranged of a du- 
ration long enough to embrace all con- 
ditions of operation met with in routine 
work. 


The Blackburn undertaking comprises 
two adjoining stations of 2,300 kilowatts 
capacity each, containing twelve mechan- 
ically-fired Lancashire boilers, six fitted 
with superheaters; fifteen high-speed en- 
gines driving generators from sixty kilo- 
watts to 775 kilowatts in size, controlled 
from three switchboards: steam piping 
three inches to fourteen inches in diam- 
eter; ejector and jet condensers fed from 
an overhead water tank above the boiler 
low-speed teed 
four batteries af economizers to- 
taling 1,501 tubes: two ehimneys, 150 and 
250 feet high, respectively. 


house ; steam-driven 


pumps: 


The test has 
covered during 168 consecutive hours the 
combustion of about 230 tons of coal, the 
evaporation of 8.376 million pounds of 
water, and the generation of 99,295 elec- 
trical units. The net results show a con- 
sumption of 5.15 pounds of coal, and a 
total evaporation of 33.9 pounds of water 
per average unit. 

Observations have been taken half- 
hourly of the rate of evaporation and of 
the temperature of the feed-water at the 
feed tank and the economizer inlets and 
outlets; of the chemical composition and 
temperature of the gases in boiler and 
economizer flues; of the temperature and 
pressure of steam supplied to and dis- 
charged from the engines; of the tempera- 
ture and quantity of the injection and dis- 
charge water of the condensers, and of the 
electrical units generated. 

Some of these data have also been ob- 
tained by using recording apparatus. The 
performance is shown on a time basis in 
curves, and in total in eight balance sheets 
relating to the operation of the whole 
plant and of its constituent parts. So far 
as possible the results have also been en- 
tered on the form prescribed by the Insti- 
tution Committee on Steam Engine and 
Boiler trials. 

The principal subdivisions into which 
the trials have fallen are: 

1. Fuel selection ; 

2. Estimation of moisture in coal; 

. Determination of calorific value; 

. Flue-gas analysis and measurement; 
. Evaporation of water and distribu- 
tion of steam; 


Hm oo 


cr 


6. Steam consumption of auxiliaries; 
7. Steam consumption of main engines; 
8. Measurement of output. 

1. Fuel Selection This has been ef- 
fected after comprehensive trials, involv- 
ing calorimetric determination and actual 
working test of various fuels. The calori- 
meter was used only as a preliminary 
guide supplemented by practical trial 
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under the regular working conditions. 

As a means also of insuring uniformity 
of supply of fuel, the employment of the 
calorimeter has been largely discarded, 
more reliance being placed on observation 
of the coal in actual use. 

To exhibit the results quantitatively 
the calorimetric determination of the heat 
value of the coal has been adopted. 

2. Estimation of Moisture in Coal.— 
Every load of coal entering the works is 
sampled at the weighbridge. All samples, 
roughly one pound weight each, are mixed 
at the end of the day and dried, the loss 
of weight being approximately a true state- 
ment of the moisture contained. 

Periodical tests have been applied to 
check the accuracy of the method, and 
have shown that some water, about one per 
cent of the weight of the sample, still re- 
mains. With this correction the moisture 
is estimable by those means with close 
approximation, and uncertainty as to the 
efficacy of the process is overshadowed by 
the greater doubt accompanying any cal- 
culation of the qualities of the whole from 
those of a small part. Tables show the 
results of moisture tests for nine months. 

3. Determination of Calorific Value. 
The Thompson calorimeter has been mod- 
ified for the removal of certain liabilities 
to inaccuracy existent in its original form. 

Oxygen supply from a gas cylinder has 
replaced that from potassium chlorate and 
nitrate, rendering combustion more con- 
trollable, and securing better transference 
of heat to the water. 

Electric ignition has insured thorough- 
ness of combustion, and external silvering 
of the outer vessel has reduced radiation 
error. Curves illustrating the diminution 
of radiation resulting from the external 
silvering are given. 

The mean calorific value from seventy- 
three tests of the dried fuel is 13,180 Brit- 
ish thermal units per pound, or, allowing 
for moisture, 12,310 British thermal unite 
per pound of the coal as fired. 

4. Flue-Gases Analysis and Measure- 
ment.—The chemical constitution of the 
flue gases has been estimated by a Krell 
CO: recorder and by the Orsat apparatus. 
Considerable difficulty has been encoun- 
tered in the selection of truly average sam- 
ple gas, and a large number of tests have 
been made to insure certainty of its repre- 
sentative character at all times. Numer- 
cus test holes have been drilled in the 
flues, and samples from one point com- 
pared with those derived simultaneously 
from another. Other difficulties have 
arisen from the type of analyzer employed. 
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After a trial of varied arrangements all 
such troubles appear to have been sur- 
mounted and ‘the correctness of results 
has been proved by confirmation of the 
Orsat apparatus. Diagrams are given of 
the arrangements made for the purpose of 
flue-gas analysis, and also typical CO: 
charts obtained from the flues. 

Specific Heat.—Some doubt is sug- 
gested of the validity of computing the 
specific heat of the gases from that of 
their several constituents, and also of as- 
suming the quantity to be independent of 
change in temperature and pressure. In 
the inquiry this course has been followed, 
any error resulting therefrom being prob- 
ably exceeded by possible uncertainty of 
the chemical analysis. 

Lemperature.—Four certified mercury 
Pyrometers, one of recording type, have 
been used for this section of observations. 
Temperature records ‘from boiler and 
economizer flues are given. 

9. Evaporation of Water and Distribu- 
tion of Steam.—The feed water has been 
registered by a Siemens water meter in 
the pump suction pipe, the instrument be- 
ing tested daily on the pumping at various 
rates of a measured quantity of about 
2,000 gallons. Errors of the meter, due 
to the presence of air vessels, were en- 
countered, but were obviated, and the 
half-hourly record of the meter, corrected 
by the error curves, may be accepted with 
confidence. The water lost by leakage 
and by blowing down of boilers has been 
determinable by direct test, and the radia- 
tion loss by shutting off all engine valves 
and applying still tests of ten hours’ dura- 
tion for the measurement of condensation. 
This may be inaccurate, for in practice the 
Steam is superheated, but it has been pre- 
ferred to results obtained from attempts 
to derive the figure from the fall in tem- 
perature accompanying the flow of a 
known weight of superheated steam. 

6. Steam Consumption of Aurtliaries.— 
The tests under this head cover the steam 
used by furnace grate jets, by feed pumps, 
and by apparatus of domestic character. 

The first of these has been arrived at 
by feeding all jets from one boiler and 
noting the rate of evaporation; the sec- 
ond by condensation of the exhaust ‘nto 
a known weight of water at various speeds 
of pumping; and the third by frequent 
direct tests. : 

T. Steam Consumplion of Main En- 
gines.—The steam consumed by the main 
engines is deduced from the increase in 
temperature of the condensing water, the 


‘quantity of which has been measured. The 


accuracy of this method rests upon dry- 
ness of the exhaust steam, which appears 
to be andicated by thermometers and mer- 
cury gauges fitted to the engine exhausts. 

8. Estimation of Electrical Output.— 
All energy used for whatever purpose has 
passed through meters calibrated to two 
per cent accuracy. 

In conclusion the author discusses the 


part played by each possible source of loss 


in the indifferent thermodynamic per- 
formance of the works as a whole. While 
regretting that circumstances have com- 
pelled somewhat superficial treatment of 
some details, he has confidence in the ac- 
curacy of the data obtained within the 
limitations prescribed by the apparatus 
available and by the character and con- 
ditions of the trial. 

ego 
Rates for Electric Power in Canadian 

Cities. 

Several cities in Canada are now con- 
sidering the advisability of installing mu- 
nicipal light and power plants. Winni- 
peg is one of these, despite the fact elec- 
tric power there is as cheap as in any city 
in the Dominion, with the exception of 
Vancouver, B. C., and Montreal, in both 
of which cities conditions are greatly in 
favor of a cheaper rate. In the leading 
Canadian cities the following are the rates 
charged by the various companies for fifty 
kilowatt-hours: 


Dis- Net 
City. Rate. count. Rate. 
Winnipeg, Man........... 10 10 4.50 
Montreal Que............ 15 10 5.85 
Victoria, B. C........... 11 to 13 1c per kw. 5.80 
Halifax, N. S............ 15 10 6.75 
St. John, N. B.......... 15 10 6.75 
Vancouver, B. C......... 11 20 4.40 
Toronto, Ont. (bus. rate). 20 40 6.00 
Toronto, Ont. (res. rate) 20 60 4.00 
Ottawa, Ont............- R 10 3.60 
London, Ont.a cous ceed ewwd 9 none 4.50 
Kingston, Ont............ 10 none 5.00 
Sherbrooke, Que.......... 10 4.75 
Quebec, Que. (bus. rate). 15 33.3 5.00 
Quebec, Que. (res., sum- 
MOQ) sc Sade ee tra eet te 15 20 6.00 
Quebec, Que. (res., win- 
ROD ie ti oc ews fi E ee 15 33.3 5.00 


The charges for 100 kilowatt-hours in 
these cities is double the charge for fifty 
kilowatt-hours with but three exceptions. 
In all three cases the rates are the same, 
but in Montreal a discount of twenty per 
cent is allowed instead of ten per cent, and 
in St. John and Halifax, where the dis- 
count is ten per cent for the fifty-kilowatt- 
hour rate, it is increased to 33.33 and 
12.50, respectively. 

Of the above-mentioned cities, the fol- 
lowing are the only ones making a reduc- 
tion to users of 1,000 kilewatt-hours, the 
others all charging a flat rate: 


Dis- Net 

City. Rate. count. Rute. 
Winnipeg, Man........... 10 20 75.00 
Montreal, Que..........-. 15 50 75.00 
Vietoriz, B.. Ce ccs eux’ os 9 1c perkw. $1.80 
Halifax, N. S........22005 15 33.3 100.00 
St. John, N. B........-- 15 33.3 100.00 


Vancouver, Bo Claes 7 toll 20 66.00 
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Corporation interests claim that these 
figures are sufficient proof that municipal 
power schemes are not paying proposi- 
tions, especially in view of the fact that 
the majority of companies supplying 
power in the above cities also operate elec- 
tric-railway systems. ; R. 
edge 

Canadian Waterways Treaty Signed. 

The waterwavs treaty recently nego- | 
tiated between Secretary Root and Am- 
bassador Bryce at Washington, which will 
be submitted to the Canadian Parliament 
at its coming session, is an agreement to 
regulate the use of the water at Niagara 
Falls, without interfering with the scenic 
beauty. In 1905 a commission was ap- 
pointed by the two governments to go into 
the whole question, and it reported that 
not more than 36,000 cubic feet a second 
should be used on the Canadian side and 
18,500 cubic feet a second on the Ameri- 
can, in addition to the 10,000 cubic feet 
allowed for the Chicago Drainage Canal. 

As a result of the negotiations at Wash- 
ington an agreement has been reached and 
embodied in the treaty that the United 
States shall be allowed 20,000 cubic feet 
a second to develop 236,000 horsepower, 
and that on the Canadian side the limit 
ehall be 36,000 cubic feet a second, which 
will develop 425,000 horsepower. 

The treaty expressly provides that the 
level of Lake Erie must be maintained, 
which of itself is a guarantee that Niagara 
Falls are not to be destroyed. On the 
other hand, there is nothing requiring 
maintenance of the level of Lake Michi- 
gan, which Mr. Root regards as a triumph 
for American diplomacy, in view of the 
needs of the Chicago Drainage Canal. 
The treaty is for a limited number of 
years only, but sufficient time has been 
allowed, it is believed, for it to demon- 
strate its value. 


oe 6 
Electric Railway Material Wanted. 
The Bureau of Manufactures, Washing- 

ton, D. C., has received a report from an 

American consular officer in a city of 

Latin America in which he states that a 

street-railway company in his district con- 

templates the conversion of the present 
horse-car service into an electric line. He 
forwards the name of the general man- 
ager of the road and suggests that Ameri- 
can manufacturers of electric appliances 
should communicate with him, with a view 
to introducing their products in connec- 
tion with the proposed improvements. 
Information mav be obtained from the 
Bureau by referring to inquiry No. 2992. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


CHarrer IV. (Part II.)—TRANSFORM- 
i ERS. 


TRANSFORMER EFFICIENCY. 

The ratio of the power output of the 
secondary coil of a transformer ‘to the 
power absorbed by, or the intake of, the 
primary, represents the efficiency. 


Per Cent Load 
FIG. 90.—EFFICIENCY CURVE OF 1,100- 
KILOWATT TRANSFORMER. 


A curve showing the efficiency of a 
1,100-kilowatt, oil-insulated, water-cooled, 
2,200 to 50,000-volt, sixty-cycle trans- 
former is shown in Fig. 90. It will be 
noticed that at twenty per cent load the 
efficiency is 96.5 per cent, while at forty 
per cent load it is ninety-eight per cent, 
and it remains at about 98.5 per cent up 
to forty per cent overload. 

IRON LOSSES. 

The iron losses of a transformer—those 
due to eddy currents and hysteresis in the 
iron core—are practically constant for a 


FIG. 93.—TRANSFORMERS IN PARALLEL, 
DELIVERING CURRENT TO SEP- 
ARATE CIRCUITS. 
given transformer working under. various 
loads. This is shown by the curve marked 
“iron loss” in Fig. 91. Its value is about 
eight kilowatts, or nearly seven-tenths 
per cent of the 1,110-kilowatt transformer 

capacity. 
COPPER LOSSES. 

The copper losses are proportional to 
the square of the current, increasing with 
the load, as shown in Fig. 91. The cop- 
per losses are very small or practically 
negligible at no load. 


ALL-DAY EFFICIENCY. 

There is another expression of efficiency, 
known as the “all-day” efficiency, which 
is very important in considering the com- 
mercial operation of transformers. 

As will bė deduced from the curve in 
Fig. 91, the iron losses continue as long 
as the transformer is connected to the 
mains. If the transformer is used but a 
few hours during the day, as is the case 
in electric lighting, the total output com- 
pared to the total intake during the day 
is much less. This ratio is known as the 
all-day efficiency. The following calcula- 


tion is made on the assumption that a 
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FIG. 91—LOSSES OF 1,100-KILOWATT - 
TRANSFORMER. 


1,110-kilowatt transformer having the effi- 
ciency as shown in Fig. 90 is running but 
{wo hours out of the twenty-four. 

As secn from the curve in Fig. 91 the 
iron or no-load loss is about eight kilo- 
watts. 

Total no-load loss during the day = 
8 X 22 = 176 kilowatt-hours. 

Power delivered to transformer during 
full-load.run of two hours = 1,110 X 2 = 
2,220 kilowatt-hours. 

Total power intake, 2,396 kilowatt- 
hours. 


X 


L 


FIG. 94.—TRANSFORMER CONNECTED TO 
STEP-DOWN FROM 2,200 TO 220 VOLTS. 


Total power output, if the copper and 
iron loss is fifteen kilowatts = (1,110 — 
15) X 2 = 2,190 kilowatt-hours. 
~ 2,190 
— = 91.4 per cent. 

2,396 


In the case of small transformers, where 


Vol. 54—No. 6 


the no-load losses are much greater in 
proportion, the all-day efficiency becomes 
kut a small fraction of the working eff- 
ciency. 

TRANSFORMER REGULATION. 


It has been stated that the ratio of the 
primary to secondary voltage is the same 
as that of the number of turns in the coils 
of the two windings. This holds, strictly 
speaking, only in the case of no load. 
The primary voltage remaining constant, 
as the load increases the secondary voltage 
decreases. The change in voltage from 
no load to full load, divided by the voltage 
at full load, is known as the percentage 
regulation of the transformer. Thus, if 
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FIG. 92.—REGULATION OF 1,100-KILOWATT 
TRANSFORMER. 


the drop in potential from no load to full 
load is five volts and the full-load voltage 
is 100 volts, the regulation is five per cent. 

The actual regulation of the same trans- 
former is shown in the curve of Fig. 92. 
The percentage of regulation increases 
with decreasing power factor as shown by 
the three curves. This means that there 
is a greater drop in voltage from no inad 
to full load when the transformer is work- 
ing on an inductive load than when work- 
ing on a non-inductive load. The de- 
crease of secondary voltage is due to the 


FIG. 95.—TRANSFORMERS IN PARALLEL, 
DELIVERING CURRENT TO THE 
SAME CIRCUIT. 
copper losses and the magnetic leakage. 
When the receiving circuit is non-induct- 
ive this drop is due almost entirely to the 
copper losses; when partly inductive the 
drop is due to both and is, therefore, 

larger. 
TRANSFORMER CONNECTIONS. 
Transformers are usually connected to 
s circuit with their primaries in parallel 
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with the generator, as shown in Fig. 93, 
where G represents the alternating-current 
generator, and T: and T: are two step- 
down transformers, connected in parallel 
to the alternator. The primary terminals 
of the transformers are connected directly 
to the mains, and the secondaries to sep- 
arate consuming circuits, such as lamps 
or other load. 


TRANSFORMERS WITH SUBDIVIDED COILS. 


Small transformers are often made with 
their primaries and secondaries subdivided 
so that they may be connected to primary 
circuits of either 1,100 volts or 2,200 
volts and may be used to supply circuits 
of either 110 volts or 220 volts. The 
method of connecting the separate wind- 
ings for the various purposes is shown in 
Fig. 94 and Fig. 95. 

In the former illustration the two pri- 
mary coils of a step-down transformer are 
shown at AB and BC, while the two sec- 
ondary coils are shown at DE and EF. 
Consider this transformer to be designed 
ior the potential differences stated above. 
The mains XY show a pressure of 2,200 
volts, and the two parts of the primary 
AB and BC are connected in series. ‘The 
potential drop BA or BC is therefore 
1,100 volts, if the two coils are alike. If 
the current flowing is I and the impedance 
of each is Z, the potential drop across cach 
is IZ, and the total is 2IZ or 2,200 volts. 
If the two coils do not have equal resist- 
ances and inductances, the sum of the po- 
tential drops over each will not equal the 
voltmeter reading between A and C, as 
the potential drops over each of the two 
coils would not be in phase. The resultant 
could be obtained graphically as already 
described. 

The secondary coils are also connected 
in series in Fig. 94, and with a ten-to-one 
transformation the voltage between D and 
F would be 220 volts and that between 
DE or EF 110 volts. 


PARALLEL CONNECTIONS. 


A method of connecting transformers in 
parallel is shown in Fig. 95. Assume that 
the mains XY in this case show a poten- 
tial difference of 1,100 volts. By con- 
necting B to one of the mains and A and 
C to the other the coils AB and BC are 
connected in parallel to the main XY. In 
this case the secondaries are also con- 
nected in parallel as shown. The ratio 
of transformation is the same as before; 
that is ten to one, or 1,100 to 110. The 
number of turns in series has decreased 
one-half in each coil, and the ratio re- 
mains the same. Connecting the coils in 
narallel does not change the voltage from 


what it would be if only one coil was used, 
but decreases the transformer impedance 
and increases its capacity, since it can 
carry a larger load. 

By connecting the terminal G, in Fig. 
94, to D instead of E and the latter to 
T, the two secondarv coils of the trans- 
former will then be in parallel. Then if 
the two primary coils remain in series the 
ratio of transformation will be twenty to 
one, or 2,200 to 110 volts. 

By connecting the two primary coils of 
Fig. 94 in parallel to the main line and 
having the secondary coils as shown in the 
diagram a ratio of transformation of five 
to one could be obtained; that is, 2,200 


volts to 440 volts. 


[To be continued.) 
eve 


Telephones in the United States. 

The Department of Commerce and La- 
bor, through the Bureau of the Census, 
has prepared a preliminary report on tele- 
phones in the United States, exclusive of 
Alaska, Hawaii, the Philippine Islands 
and Porto Rico. The statistics contained 
in the accompanying table relate to the 
vears ending December 31, 1907 and 1902. 
The totals include reports of all commer- 
cial and mutual systems and farmer or 
rural lines, but do not include reports of 
telephone lines operated bv steam and 
electric railways; nor do they include re- 
ports of isolated systems operated exclu- 
sively for the benefit of commercial and 
manufacturing enterprises, federal, state 
and municipal governments. 


Number of systems and lines (1)............e00cas 
Miles of single wWilr@.... ccc eet cede aewewaeeece 
Number of stations or telephones, total......... 
Bell (American T. & T. Company)...........0.- 
Independent (non=BeEW) ¢.5 4606.54.34 s608 565-0808 40% 
Number of publie exchangwes...... 0.0... 0c. cee eee 
Number of switcenboards, total............. ce eee 
Common-battery SyStOM. .. ccc. eee eee ee we ee ewe 
NIASNCLO System So asians WRG ee CLS e 
A ntomatic coe ne eee ho eres rah UGG a 
Estimated messages or talks during year, total... 
Local exehange Me@SSALOES. cock ce cee ec ee ew wean 
Long-distance and toll messages.............00. 
Total RTC OURO Cy Velo een ee Ok a ie de Soca, aie ton 
Total expenses (including taxes, interest and fixed charges) 
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Chicago Telephone Company. 

President B. F. Sunny of the Chicago 
Telephone Company, says the Wall Street 
Journa!, declares the Bell companies never 
refuse long-distance connections with in- 
dependents, except in competitive terri- 
tory. 

The only independent refused connec- 
tion from Chicago is the one serving Au- 
rora, Elgin and Joliet, where the Bell 
company has 10,910 subscribers, and the 
independents have 4,515. 

The Chicago Telephone Company cov- 
ers eight counties in Illinois, and two in 
Indiana, connecting with twelve inde- 
pendent companies, and serving for long- 
distance work 5,258 subscribers having 
independent telephones. 

For these and other reasons, the Chi- 
cago company is setting forth its claims 
for due recognition in the negotiations by 
the independents with the city for en- 
trance through the automatic telephone 
svstem of the Illinois Tunnel Company. 

— 6 & 6 —_____ 
Platinum Mining in Russia. 

Owing to the depression in the plati- 
num-mining industry in Russia, the plati- 
num miners have applied to the govern- 
ment, asking that the industry be upheld 
until it 1s definitely decided whether the 
mining of platinum is to be made a 
monopoly of the Russian government. 
The platinum miners have petitioned 
to permit the Russian Imperial Bank 
to grant loans on platinum ore contain- 


Per Cent of 

1907. 1902. Increase, 
ne outs aes 22.971 9,136 151.4 
E 12,999 269 4,900 451 165.3 
Sl S ara 6,118,575 2,271,044 158.1 
a late achat (2) 3.132.068 1,217,178 137.8 
RIE EEE ee 2,986,515 1,055,866 183.4 
Ge ao OAs ag 15,527 10,361 49.9 

A T, 16.05635 10,896 F 

EEE 2.145 £37 156.4 
a tls atte E E 15,801 10,005 37.9 
Se ee 118 54 118.5 
Mert Bei Seca Ghee 11,372,605,063 §,070,554,553 124.3 
Sex estas 11,119,867,172 4,949,849, 709 124.7 
Malia Reged 4 Do Gat l 120,709,844 109.4 
secre eile et diane 184,461,747 $ 86.525.538 112.5 
140,502,305 65,164,771 116.1 


Total cost of construction and equipment, including real 


estate and telephonES.....sssssssssosesoeeses 


Capitalization: 


Capital stock authorized, par value............. 
Capital stock outstanding, par value............ 
Dividends on Stock. cca cad Fee ehh Se He ROE ewes eee 
Bonds authorized, par Value... ..c. ce eee cee wee 
Bonds outstanding, par Valu. cc... cee e ee eee wees 
Interest òn OTIS Jods boeken ee Ree SE ee a 
Total par value stock and bonds outstanding... 


Eimpleves and wages: 


Salaried employes, NUMDEL........ccc cece cc eees 
Salaries she oe ae RSG eee DT EO eS Whee Mae 


baii E SE SE EE E EE E 


eeeeesneres 


819,667,008 389,278,232 110.6 


oes eactens 1,121,951,023 384,534,066 191.8 
TEEPE 512,689,265 274.049.697 87.1 
jeimaweee se: Tee 23,733,670 14,982,719 5S 4 
ar 156,037 952 158,099,094 95° 0 
ee rr TT 301.930, 739 73,981,361 308.1 


Lures Sx as 12,316,109 3,511,948 250.7 
dea ENRERE NS 814,616,004 348,031,058 134.1 
ETE E N 25,298 14.124 79.1 
aeiee aah aeS $19,299,423 $9. S85 856 95.2 
eines aha loka 118 871 64,028 82.9 


ae | 
$48,980,704 $26,369,735 85.7 


The statistics of farmer or rural lines included in this renort are confined to number 


1. 
of lines, miles of wire and number of telephones: 
1902--4,985 lines, 49,965 miles of wire, 55.747 telephones. It is probable that a ’ 


telephones. 


1907—17.702 lines, 486,294 miles of wire, 565.649 


more thorough canvass was made of these lines in 1907 than in 1902, which accounts in part for 


the large increase. 


>% Exclusive of &8%.987 farmer or rural stations receiving exchange service through switch- 


boards of “Bell” companies. A large proportion of these stations were reported as and Included 
in total stations for independent (non-Bell) systems. 


3. Includes assessments of mutual systems. 


The final report for 1907 will contain 
an analysis of the above totals and present 
detail statistics for other phases of the 
industry. 


ing eighty-three per cent of pure piati- 
num, at the valuation of 16,000 rubles 
per pood ($8,240 per thirty-six pounds), 
with interest at the rate-of;fiveyper-cent. 
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THE LONDON SINGLE-PHASE RAIL- 
ROAD. 


(BY OUR BRITISH CORRESPONDENT. ) 


Although the electrification of the Lon- 
don, Brighton & South Coast Railroad 
System between London Bridge and Vic- 
toria via Brixton is not likely to be suffi- 
ciently completed to permit of the running 
of a public service of trains for several 
months, considerable interest is being 
taken in the work just now by reason of 
the experimental running of trains hauled 
by steam locomotives over the section, and 
the promised running of an electric train 
for trial almost immediately. 

The event is one of great importance 
in the English railroad world, for al- 
though the Morecambe-Heysham section 
of the Midland Railway opened last year 
was the first example in this country of 
high-tension, single-phase electric trac- 
tion, and one involving the special set- 
tlement of various problems new to the 
English railroad official, it was a far less 
ambitious undertaking. The results of 
its operation with trains equipped on dif- 
ferent systems will, of course, be of in- 
terest, and may exercise considerable in- 
fluence upon the future course of affairs 
on lines of a like character. But the work 
now approaching completion in London, 
though being a second example of the 
high-tension, single-phase system in the 
United Kingdom, is sure to have a wide 
influence in bringing about new electrifica- 
tion schemes for the great London rail- 
ways serving the suburban districts, as 
well as the railways serving a like purpose 
in big provincial centres. The two ends 
cf the system are about nine miles apart, 
but altogether there are some twenty-three 
miles of single line being electrified, with 
five platform and two through lines in 
Victoria Station, and six platform lines 
in London Bridge Station. It is intended 
to run a ten-minute service throughout 
the day, the journey from end to end oc- 
cupving twenty-five minutes, including 
stops. It takes the present steam trains 
thirty-six minutes. 

There are to be eight trains supplied 
with 6,600-volt single-phase, alternating- 
eurrent from overhead lines. The energy 
is obtained bv the railway company from 
the London Electric Supply Corporation’s 
Deptford generating station, from which 
mains are carried to the switch cabin at 
Queen’s Road Station. The Corporation 
hag installed for this particular purpose 
four units of 2,000 kilowatts each, but 


it is estimated that the normal demands of 
the railway will be well met by only one 
of these sets. 

It may not be possible to secure full 
technical and descriptive particulars of 
the electrical work for some time yet, but 
the main features of it are indicated in 
the following: 

It is understood that great difficulties 
have had to be grappled with in the prep- 
aration of the line work, as well as in the 
equipment. There are a number of 
low bridges on the section and practically 
every kind of line work has been involved 
at some point or other of the system. 
There are at Denmark Hill tunnels which, 
by the nature of their construction and 
the curvature of the line in them, have 
created great difficulties, and some of the 
embankments elsewhere have had to have 
put in special foundations, piled to great 
depth, so as to insure stability. Among 
other matters involving special thought 
and attention was the fact that the rail- 
road servants had to work upon the roofs 
of trains in the terminal stations, render- 
ing it necessary that the overhead con- 
ductor be placed at a height of twenty- 
one feet; therefore a special form of col- 
Jector bow which would operate satisfac- 
lorily at high speeds through a range of 
hetween twenty-one feet and fourteen feet, 
giving a vertical movement of seven feet, 
had to be designed. To insure further 
safety of passengers and railroad employes 
under low bridges, a special device was 
designed to render accidental contact with 
the high-tension equipment an impossi- 
bility. 

As a precaution against possible inter- 
ference with the numerous telegraph and 
telephone circuits along the line, the 
power cables, as well as the overhead wires 
(which, in the majority of cases, were re- 
moved for the purpose), have their cir- 
cuits in lead-covered air-space cables, 
metallic returns being substituted for 
earth returns in all cases. 

To meet the requirements of the Board 
of Trade in the matter of voltage drop in 
the return circuit, and also to avoid in- 
terference with the Greenwich Observa- 
tory apparatus, a special system of cables 
has been necessary, and throughout the 
line there is a duplicate feeding system. 

The overhead conductor is a half-inch 
diameter, heavy-grooved solid wire, sup- 
ported at everv few feet by dropper cables 


suspended from stranded steel catenary 


cables. The latter cables are in turn sus- 
pended from massive porcelain insulators 
{hrough a double insulation tested to ten 
times the working pressure. Special steel 


say in the matter. 
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structures have been designed to support 
the insulators. From what has been said 
concerning the varied character of the 
line at different points it may be gathered 
that a large number of different types of 
support are in vogue, and it is understood 
that the strength of these has been cal- 
culated with a factor of safety of ten to 
one, this figure having been in all cases 
worked to in the overhead equipment. 

There are some thirteen switch cabins, 
cf fireproof construction, from which the 
various sections are controlled, one of 
these cabins being at each station. Be- 
tween all of these cabins, as well as the 
adjoining signal boxes, telephonic com- 
munication is available, and by the me- 
dium of simple electric relays a signalman 
can, if necessary, cut off the supply of 
energy from the overhead line on the sec- 
tions under his control. | 

Referring briefly to the rolling stock, 
as mentioned already there are to be 
eight trains—one will be a spare, the 
others working. Each train is to consist 
of two third-class motor coaches, with lug- 
gage and motorman’s compartments, each 
equipped with four 125-horsepower mo- 
tors. In a standard three-coach train the 
front and rear coaches will be motor 
coaches, that between them being a first- 
class trailer coach. 

William Forbes is the general manager 
of the London, Brighton & South Coast 
Railway Company. For the electrical de- 
sign and supervision Philip Dawson of 
Westminster has acted as consulting engi- 
neer. 

When the above-described system is put 
to work there will be no railroad electrifi- 
cation work of consequence in active prog- 
ress in England, unless some new schemes 
ere announced very speedily, or unless the 
London & Northwestern feel inclined to 
proceed with their Euston-Watford tube 
and surface section, upon which no head- 
way could be made last year, owing to the 
unfavorable position of the money mar- 
kets. 

Some hope had been entertained that 
the electrification proposal of C. H. 
Merz for the Victorian (Australia) Rail- 
way Commissioners at Melbourne would 
find something for the English electri- 
cal manufacturers to interest themselves 
upon very soon, but if present reports be 
correct the scheme is to be laid on the 
shelf, as the time is not considered oppor- 
tune, though there is another rumor cur- 
rent to the effect that the recommenda- 
tions of delay are by no means sure to 
be accepted by those who have the final 
A, H. B. 
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The Montreux-Bernese Oberland Electric Railroad. 


Within a recent period there has been 
a considerable development in Switzer- 
jand in the way of light electric railroads, 
and at present there are a number of these 
which have been constructed through 
mountain regions, where it would have 
been difficult to build a regular railroad 
line, owing to the character of the coun- 
try. There has been great activity within 
the last few years as concerns the afflu- 
ence of foreigners to the different points 
on the shores of Lake Leman, especially 
to the locality of Montreux, which has 
now become one of the leading interna- 
tional resorts of the country, with its 
numerous and high-class hotels. It was 
accerdingly desired to afford a connection 
between the eastern shores of Lake Le- 
man and another much-frequented re- 
gion, this being the Bernese Oberland, 
which lies to the east of the former, and 
accordingly a company was formed for 
building an electric road known as the 
Montreux-Bernese Oberland line. It 
etarts from the lake shore at Montreux 
and winds through a most picturesque 
mountain region in order to make connec- 
tion with the Lake of Thun at the local- 
ity of Spiez. The electric line runs as 
far as Zweisimmen, which is the terminus 
of a railroad already constructed between 
this point and the Lake of Thun, so that 
the entire course is covered by the two 
lines. The cost of constructing the .elec- 
tric line is $2,600,000, a part of which 
was met by subsidies from the govern- 
ment. 

The track is laid with rails weighing 
24.3 kilogrammes per metre, and it is a 
narrow-gauge line of one-metre gauge 
throughout. Near Montreux are the max- 
imum gradients of the line, which are as 
high as sixty-seven millimetres per metre. 
The total length of the electric railroad 
1&8 very nearly forty miles. | 

The current used on the line is supplied 
from the Montbovon hydraulic plant lying 
In the same region, and a second plant, 
the Hauterine station, can also be con- 
nected on the line if need be. There has 
already appeared in these columns an il- 
.ustrated account of these two turbine 
plante, which have been installed by the 
Alioth firm. The current from these 
plants is supplied as three-phase current 
at 8,000 volts to the power line, and it 
18 delivered to two substations, which 
Serve to supply the electric railroad with 


BY B. F. HIRSCHAUER. 


direct current. It was decided to use 
direct current for operating the railroad 
line in spite of the advantages which are 
presented by the alternating-current sys- 
tems, seeing that the heavy grades of 
the road would cause this latter system 
to be worked at a great disadvantage, one 
reason being that with the great varia- 
tions in the profile of the road it would be 
necessary to use two speeds with an aller- 
nating-current system. For this and 
other reasons it was found that direct- 
current motors would no doubt prove 
the best upon the present line. Besides, 
the railroad has two points of connection 


s 


direct current for the railroad line. For 
the substation located at Chamby there 
are three of these sets, of 210 horsepower 
each, which are operated at 430 revolu- 
tions per minute. The second substation 
at Montbovon contains three sets of 250 
horsepower. In each of the substations 
is located a storage battery of the Poilak 
type, consisting of 360 cells, having a 
capacity of 370 ampere-hours. 

The most interesting part of this en- 
terprise is that which relates to the rolling 
stock. From the commencement it was 
seen that on account of the character of 
the profile it would not be possible to use 


ON THE LINE OF THE MONTREUX-BERNESE OBERLAND ELECTRIC RAILROAD. 


with the other electric railway lines of 
Vevey-Chamby and Chatel-Bulle-Mont- 
bovon, which are operated by 750 volts 
direct current. One of the greatest ad- 
vantages also lies in the use of a storage 
tattery in parallel on the line, and this 
is of a great utility in the present case. 
In a few vears the economy which re- 
sults from the use of the baltery is 
enough to pay the first cost of the same, 
as well ae the maintenance. 

In the substations there are mounted 
motor-generator sets, which consist of 
§,000-volt, three-phase induction motors 
of the Alioth type, direct-coupled to rail- 
way generators, which deliver 750 volts 


electric locomotives such as are in use 
upon some of the other lines in Switzer- 
land. The grades of the line are so high 
that the weight of the locomotive would 
have to be considerable in order to give 
sufficient adhesion for drawing a long 
train, and therefore the consumption of 
power would be high. On this line also 
the locomotive would not be well adapied, 
owing to the fact that the line is almost 
exclusively patronized by tourists. Dur- 
ing certain periods of the year there is a 
heavy traffic on the line, while for the 
rest of the time the traffic is small, so 
that during these latfer periods a heavy 
type of locomotive would be used. for 
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trains which carried but a small load. In 
view of the present requirements of the 
traffic it was therefore decided to adopt 
a train made up of a motor car of consid- 
erable power and a number of trailers, the 
length of the train being varied to suit 
the requirements of the traffic. Accord- 
ingly the type of motor car was designed 
which is shown in the present illustrations. 
It is to be remarked that had steam loco- 
motives been used, these latter would 
have been obliged to produce a tractive 
effort of about four tons in order to take 
a train of four cars weighing fifty-five 
tons upon the maximum grade of forty 
millimetres per metre of the Montbovon- 
Zweisimmen section. The weight of a 
locomotive which would allow of reaching 
a speed of twelve miles an hour under 
these conditions would not be less than 
twenty-six or twenty-seven tons. While 
a steam locomotive would not be able to 
take more than four cars representing 
220 passengers up the maximum grade 
at the above speed, the motor car 
equipped with the new Alioth motors and 
giving a tractive effort of 4.4 tons can 
take the same number of cars at the same 
speed, but using a larger type of car 
which gives an added capacity of fifty-five 
seats. In the case of the steam traih 
the dead weight per passenger would be 
61.6 pounds, while with the electric train 
it is but 49.2 pounds. 

There are used on the line two types of 
car body, the first having a compartment 
for baggage and postal matter and a sec- 
ond type without the postal compartment. 
These cars have a central passage in all 
cases, and their length between buffers 
is 13.7 metres. 
centres of the bogies is 8.5 metres, and 
the distance between axles of the same 
bogie 1.9 metres. The cars without the 
baggage or postal compartment contain 


fifty-two seats and the other type of car.. 


fifty-six seats, allowing for a certain num- 
ber of seats in the baggage compartment. 
When empty, the cars have a total weight 
of 24.8 tons, and with fifty-two persons 
the weight is 29 tons. The wheel diam- 
eter is 840 millimetres. In the present 
motor cars there are employed four differ- 
ent kinds of braking methods, namely, a 
hand brake, a vacuum brake of the Hardy 
type, an electromagnetic brake of the 
Schiemann type, which acts upon the 
rails, and also an electric braking action, 
which is obtained by short-circuiting the 
motors. 

Each of the four axles of the car is 
driven by a separate motor. These latter 
are mounted with their centres on about 


The distance between ' 


the same line as the wheel centres and 
between the two axles, which has the ad- 
vantage of concentrating the principal 
weight and of steadying the bogies. The 
gear ratio is 1 to 4.85. In the first type 
of motor car used on the line, the motors 
are connected two in series and each mo- 
tor thus works on one-half the voltage 
of the line; that is, at 375 volts. On 
the other hand, the two groups of motors 
can be coupled in series on the line; that 
is, using all four motors in series and 
working each of the motors at one-fourth 
the standard voltage of the line. The 
first disposition corresponds to full speed 
and the second to half-speed. In case 
cf an accident to one of the motors it can 
be readily short-circuited and thus cut 
out of the line. 


eee Cry. 
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maximum grade of sixty-seven millime 
tres per metre at a speed of twelve miles 
an hour. The weight is in this case 45.1 
tons, and the tractive effort is therefore 
3.41 tons, which corresponds to 222 horse- 
power at the wheels, or a motor capacity 
of 265 horsepower. It was difficult to 
secure a motor car for this narrow gauge 
to furnish such a high power, even for 
a short time, but in this line the gradient 
of the Montreux-Les Avants section re- 
mains between sixty and sixty-seven milli- 
metres per metre during eight miles, and 
for this portion there is needed at the 
wheels from 210 to 230 horsepower. 
Thus it will be seen that the problem 
was not an easy one. 

The new motors which were designed 
for the purpose, are illustrated herewith; 
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Although the motors of the first cars 
showed a satisfactory service for about 


‘one year without needing any great 


amount of repairs, considering the heavy 
service which is required of them. it was 
desired to use a higher power upon the 
new cars in view of a probable increase 
of the traffic on the line. This was a 
difficult matter to carry out in the case 
of motor cars having one-metre gauge, 
seeing that there is a relatively short dis- 
tance between the axles of the bogie, 
which gives but a limited space for the 
motor. This question is one which pre- 
sents a considerable interest, and the 
problem was solved in a very satisfactory 
way in the new motor cars. It was re- 
quired that a motor car and a trailer, 
either passenger or freight car, both being 
fully loaded, should be able to mount up a 


they are able to run continuously for 
three-and-one-half hours, supplying sev- 
enty-five horsepower during the first 
hour, sixty-four horsepower for the sec- 
ond hour and fifty-one horsepower for 
the one-and-one-half hours remaining. 
During the tests, the temperature of the 
windings did not exceed sixty-seven de- 
grees above air, and the motor could thus 
be run for one hour longer without 
reaching a dangerous heat. The commu- 


tator was found to work very well and — 
without sparking. The motors are rated 


for a normal load of sixty-five horse- 
power. All the coils are readilv inter- 
changeable. On the commutator there 
is used a brush-holder having two brushes 
of three carbons each, which are adjusted 
independently of each other, and in this 
way the sparkingyis’avoided. The com- 
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mutator has a considerable width and 
contains 185 bars. The total weight of 
each motor is 1.5 tons without the 
gearing. 

In the new motor cars the connections 
of the motors with the controller are such 
that in the first position the motors are 
connected in series of two each, and in 
the second case all four motors are con- 
nected in parallel. The new motors were 
obliged to come up to the following re- 
quirements: Upon a gradient of sixty- 
seven millimetres per metre a forty-five- 


shunted. However, this position of the 
controller is not used except at the times 
when the tractive effort is small. During 
the descent of the grades the short-circuit 
braking method is used. In view of the 
high speeds which are reached upon the 
descents on low grades, it is necessary 
to close the circuit of the motors upon 
exceptionally heavy resistances. In this 
way ìt is possible for a motor car without 
a trailer to descend a grade of forty mil- 
limetres per metre at a speed of fifleen 
miles an hour. With loaded trains, the 
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car with the others in parallel. At this 
time the cylinder of the main controller 
is automatically locked, and it is im- 
possible to work in any but the proper 
positions for this special case. A special 
device, mounted in the cab, allows of lo- 
cating the motor, which may have a short- 
circuit, and to check up the connections 
of the motors. In front of the con- 
troller is a main fuse block for 320 am- 
peres and an automatic circuit-breaker, 
which is adjusted at 280 amperes. On 
the roof of the car is mounted a lightning 
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ton train should make a speed of 11.5 
miles an hour, and on a level grade a 
fifty-seven-ton train should reach a speed 
of twenty-two miles an hour. Upon the 
low gradients of the line at a speed of 
twenty-four miles an hour the motor 
should not work at a higher rate than 
1,100 revolutions per minute, so as not 
to expose it to any danger from cen- 
trifugal force. In order to obtain such 
& great variation of speed it is arranged 
that for the last position of parallel 
coupling, the fields of the motors can be 


specd upon the same grades can be in- 
creased. On the other hand, on the low 
grades, the vacuum brake is used alone. 
On the highest grades the speed can be 
reduced to as low as one mile an hour, if 
neceesary. 

The controllers are of the vertical-drum 
type, and are designed for a forward or 
reverse movement, being provided with 
a strong magnetic blow-out. Besides the 
controller proper, there is another device 
which allows of putting one or two of 
the motors out of circuit and to run the 


arrester of the horn type and a choke coil. 
The two trolleys are of the bow pattern. 

Up to the present time the Schiemann 
electromagnetic track brake had not been 
put in use upon any of the Swiss rail- 
roads. Between the wheels is mounted a 
brake-shoe, which is made up of seven 
different iron cores, and these latter 
carry the heavy windings for the current. 
There is one brake-shoe of this kind 
placed between cach of the pairs of 
wheels, making four brake-shoes per car. 
All fourshoes are connected (in (series: 
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In order to counteract the effect of the 
extra current when the brakes are thrown 
out of circuit, there is used a shunt of 
the non-inductive type. A special con- 
tact is mounted in the controller for car- 
rying this out, and it is worked in con- 
nection with the maneuver of the vacuum 
brake. The brake-shoes are suspended 
directly from the axle boxes by springs, 
and this allows of regulating their height 
according to the wear of the wheel rims. 
This arrangement allows the brake-shoes 
to follow all the curves of the rails. At 
a speed of eighteen miles an:hour and 
on the maximum grade a train of two 
cars could be stopped by means of the 
vacuum brake when used alone, within 
& distance of twenty-two metres. When 
the vacuum brake and the electromagnetic 
brake are used together it is found that 
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the train can be stopped within fifleen 
metres distance. The electric brake when 
working alone, is able to stop a twenty- 
eight-ton car when fully loaded and run- 
ning at three miles an hour. It cannot 
give a greater effect than this, owing to 
the small amount of space which can be 
used in the present equipment. 

ede 

Navy Department Supplies. 

The Bureau of Supplies and Accounts, 
Washington, D. C., will open bids on Feb- 
ruary 16 for 4,500 feet of interior cable 
and 1,000 feet of lighting wire, for de- 
livery at Norfolk, Va. 

Bids will be opened on February 23 for 
ten ventilating blowers, for delivery at 
Norfolk, Va.; one blower fan, for deliv- 
ery at Annapolis, Md., and thirty-two 
steel-plate fans for delivery at Brooklyn, 
N. Y. 
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MEETING OF INDIANA RAILWAY 
MEN. 


IMPORTANT SESSION AT THE CLAYPOOL 
HOTEL, INDIANAPOLIS. 


On the day preceding the meeting of 
the Central Electric Railway Association, 
held at the Claypool Hotel, Indianapolis, 
Ind., January 28, the Central Eleciric 
Traffic Association, an adjunct of the 
parent organization, held its session for 
the discussion of matters of mileage re- 
lating to the new combination ticket that 
is offered for sale on the roads repre- 
sented by the Association. The election 
of officers for the coming year resulted 
in the selection of A. L. Neereamer, chair- 
man, and J. T. Brittson, secretary. 

The meeting of the Central Electric 
Railway Association, Thursday morning, 
was opened by President F. D. Carpenter, 
who expressed to the members his gratifi- 
cation that the Association had been so 
firmly fcunded and was now demonstrat- 
ing its value to the development of the 
properties. Following the secretary’s 
minutes of the last meeting, held at Lima, 
Ohio, a communication from a inember 
was read calling attention to the use of 
the letters “M. C. B.” in connection with 
advertisements of certain electric traction 
eupplies and apparatus. It was pointed 
out that in many instances the articles so 
denoted are not equivalent to the Master 
Car Bvilders’ standard, and it was sug- 
gested that, instead of “M. C. B.,” the 
letters “M. T. C. B.” be used in this con- 
nection, thus specifying a master traction 
car builders’ standard, which is equiva- 
lent to the American Street and Inter- 
urban Railways Association standard, but 
not interchangeable with that of the Mas- 
ter Car Builders’ Association. A com- 
mittee of the Association was directed to 
make all efforts to achieve a satisfactory 
standard. The committee on the carry- 
ing of United States mail matters prom- 
ised a report at the next meeting. 
Through an open letter addressed to the 
Association, attention was called to the 
advisability of having supply companies 
doing business with members of the As- 
sociation, prepare their catalogues in a 
standard size for purposes of more con- 
venient filing and reference. This mat- 
{er was referred to a committee of the 
supplv men. 

The technical programme was opened 
with an article on “The Luminous-Arc 
Headlight,” by W. S. Culver, engineer 
for the General Electric Company, Cin- 
cinnati, Ohio. The author traced the 
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history of headlights down through the 
oil and incandescent lamps to the highly 
effective arc lamp at present employed on 
interurban electric cars. A working ex- 
hibit of a couple of headlights manufac- 
tured by Mr. Culver’s company aided in 
demonstrating to the audience the opera- 
tion of the lamp as explained by the 
speaker. In this lamp the light comes 
slmost entirely from the arc stream be- 
tween a positive electrode of pure copper 
and a negative electrode comprising a 
mixture of titanium, magnetite and 
chromium. The arc is observed to be 
most luminous at the negative end, the 
region of luminosity increasing in extent 
with the greater current traversing the 
arc. This lamp gives an extremely bril- 
jiant and highly efficient illumination. 
For purposes of diminishing the light 
when entering city streets, a reversing- 
switch is provided, by means of which 
ihe current is given a reverse flow through 
the lamp, resulting in a ‘greatly dimin- 
ished intensity. The mechanism ar- 
ranged to strike the are is of simple and 
rugged constfuction. The arc is pro- 
tected from wind by a window of glass 
slats, which overlap. The upper elec- 


trode, which is of copper, given a T- 


shaped form,:is capable of burning from 
2,000 to 3,000 hours. The other electrode 
has a life from fifty to seventy-five: hpurs. 
It has been estimated that the actual cost 
for renewal for a lamp of this character 
is about $3.90. The potential of the are 
itself is provided to be about seventy-five 
volts, taking a current of four amperes. 
The lamp is operated in series, with either 
a resistance or a bank of sixteen thirty- 
two-candlepower lamps arranged in four 
narallel groups of four each. A special 
mirror may be provided to project a 
parallel beam of light through a narrow 
aperture, or the reflector of the lamp it- 
self will give a reasonable diffusion at 
the sides of the track and on the ground. 
The lamps, arranged for connection to & 
550 or 600-volt circuit, were shown to 
operate when the trolley pressure had 
fallen as low as 325 volts. In the discus- 
sion which followed the presentation of 
the paper, the importance of permanent 
connections instead of the plugs and 
cords usually employed to connect head- 
lights, was urged. Several suggestions 
were given as to the proper position of 
the lamp on the car. The arrangement 
of the headlight on the roof was held to 
be a satisfactory arrangement, provided 
the car was designed only for single-end 
operation, and the classification signals 
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could be removed to a lower position, so 
as to be out of the glare of the lamp. 
This disposal of the headlight puts it out 
of the way of accident. 

The paper of W. E. Rolston, superin- 
tendent of power and shops for the Cleve- 
land, Southwestern & Columbus Railway, 
Elyria, Ohio, on “The Proper Inspection 
of Power Equipment,” discussed the ne- 
cessity for a careful provision for this 
important service in the.car barn. Mr. 
Rolston advised the division of the work, 
appointing certain inspectors to examine 
controllers and circuit-breakers; another 
set for the wheels, rolling apparatus and 
gears; a third for the motors, armatures 
and brushes; a fourth for the air pumps 
and valves, and a fifth to look after the 
general cleaning of the equipment. The 
speaker gave some detailed information 
on the loss in efficiency which resulted 
from a choked screen in the air-pump 
supply, and other apparently trifling im- 
pediments in the various parts of the 
apparatus. Since the equipment of the 
average interurban car, according to Mr. 
Rolston, represents an expenditure of 
abont $4,000, he made clear the poor 
economy of relying on cheap labor for 
repairs and inspection. The inspection 
of motor clearances, he brought out, 
should be carried on by the same men. 
The circuit-breaker of an interurban car 
performs virtually the same function as 
the safety valve on a locomotive, and for 
this reason the importance of its careful 
inspection and setting, which may lead 
to the salvage of valuable electric appa- 
ratus on the car, was strongly brought 
to the attention of the railway operators 
present. Occasional supervision in the 
inspection pit will often accomplish much 
more careful work on the part of the men 
employed in this department. 

A paper on “The Practicability of 
Light and Power from Electric-Railway 
Transmission Circuits”’ was read by G. 
H. Kelsay, superintendent of power for 
the Indiana Union Traction Company, 
Anderson, Ind. The speaker called at- 
tention to the excellent revenue which 
may be derived by electric-railway com- 
panies from lighting service supplied to 
small towns which would not otherwise 
be able to support an electric-light plant. 
The power sold in this way represents a 
very substantial profit, as the expense of 
operation adds only to certain fixed costs 
and to the accounting department. The 
complemental nature of railway and 
power loads makes electric lighting an 
especially valuable service for the railway 
company to add to its lines. Since in- 


creased revenue is secured without in- 
creasing the cost of poles and arms, which 
are the two heaviest renewal factors in 
the maintenance of a transmission line, 
this service helps share the heavy keep-up 
charges. Mr. Kelsay described a number 
of circuits for deriving lighting current 
from the railway transmission line. One 
of these was designed to supply an arc- 
light circuit utilizing the current supplied 
through a mercury-arc rectifier from a 
step-down transformer. This circuit rep- 
resented an efficiency of eighty-eight per 
cent. Another arrangement shown em- 
ployed a step-down transformer feeding 
to the motor element of a frequency 
changer whose generator supplied a con- 
stant-current transformer. feeding a cir- 
cuit of series arc lamps. This arrange- 
ment showed a combined efficiency of 
sixty-nine per cent. For incandescent- 


A. L. NEEREAMER, 
Secretary Central Electric Railway Association. 


lighting service, Mr. Kelsay described a 
circuit in which the taps from the trans- 
mission line were led through choke coils 
past lightning arresters to the delta-con- 
nected primary of a transformer whose 
Y-connected secondary distributed current 
through a standard switchboard equipped 
with a wattmeter. The claim was made 
that the regulation of a lighting system 
of this kind is really better than the av- 
erago secured by a small central station. 
Tt was admitted that while sixty-cycle 
current would be demanded in larger 
cities, the usual line frequency of twenty- 
five, which is in many ways more efficient, 
could be employed with success in the 
lighting of small towns. Mr. Kelsay ex- 
hibited a curve showing the cost per kilo- 
watt-hour at the station bus, correspond- 
ing to the total kilowatt-hours supplied 
during the vear. This curve assumed the 
formn of an equilateral hyperbola, showing 
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that for very small loads where a central 
station would be called upon to supply 
only a limited amount of power, the ex- 
pense might be almost prohibitive, thus 
disclosing the special field in which light- 
ing from railway lines may be made 
profitable. 

According to the annual report of Sec- 
retary A. L. Neereamer, forty-three rail- 
ways representing 3,401 miles of road, 
and sixty supply men, are members of 
the Central Electric Railway Association. 
During the past year, a claim index bu- 
reau has been formed by the Association, 
which can secure to the members great 
protection and saving against the opera- 
tion of professional damage-suit com- 
plainants. An example of the operation 
of this bureau was testified by one mem- 
ber, who explained how, by reference to 
the bureau, a suit for $500 was compro- 
mised without difficulty for $100, when 
the evidence of other similar cases in 
which he was concerned, was shown the 
complainant. 

Preceding the election of officers, Pres- 
ident Carpenter took occasion to testify 
his pride in the present condition of the 
Association. In reviewing the work of 
the vast year, which included the organ- 
ization of the Traffic Association. he 
urged that in the future the Association 
take up the problem of the standardiza- 
tion of equipment and the matter of se- 
curing better United States mail rates. 
The president thanked the Association 
for the support accorded him, and called 
for the report of the nominating com- 
mittee. The ticket of its recommenda- 
iion was elected without a dissenting vote 
and comprised the following: 

President, A. A. Anderson, Indianap- 

olis & Louisville Traction Company, Sey- 
mour, Ind.; first vice-president, George 
Whysall, Columbus, Delaware & Marion 
Railway Company, Marion, O.; second 
vice-president, A. W. Brady, Indiana 
Union Traction Company, Anderson, 
Ind. ; secretary and treasurer, A. L. Nee- 
reamer, 306 Traction Terminal Building, 
Indianapolis, Ind. 

Executive Board—Indiana, H. A. 
Nicholl, C. D. Emmons, J. H. Crall, 
Fletcher W. Durbin; Ohio, F. D. Car- 
penter, ©. N. Paxton, W. S. Whitney, 
C. N. Wilcoxon; Michigan, F. W. 
Browne; and Kentucky, J. B. Crawford. 

The next meeting of the Central Elec- 
tric Railway Association will be held 
March 25 at the Hollenden Hotel, Cleve- 
land, Obio. The Central Electric Traffic 
Association will meet at, Lima, Ohio, 
March 12-and 13, 
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Metropolitan Securities Ordered to Pay 
Over $4,964,000 to Receivers of New 
York City Railway. 

Judge Ward of the United States Cir- 
cult Court on January 25 handed down 
his findings in a suit brought by Adrian 
H. Joline and Douglas Robinson, receiv- 
ers of the New York City Railway Com- 
pany. against the Metropolitan Securities 
Company, in connection with the settle- 
ment of accounts between the two com- 
panies. The court allows the receivers 
$4,964,000, with interest at six per cent, 
on $1,345,754, from October 18, 1907, 
and on $3,718,245 from March 8, 1908, 
together with the costs of the action. 

The findings are supplementary to a de- 
cision rendered by Judge Ward last No- 
vember. Both sides then filed with him 
requests to make special findings on cer- 
tain points. 

In his findings he tells of the lease 
made by the Metropolitan Street Railway 
in 1902 of all its lines to the New York 
City Railway Company. Under this the 
lessor paid to the lessee $23,000,000, 
which was expended up to May, 1907, by 
the City Railway Company for certain 
purposes mentioned in the lease. More- 
‘over, the New York City Railway Com- 
pany advanced $2,834,484 for the same 
objects and had a floating indebtedness of 
$1,550,774, and contemplated further cap- 
ital expenditures of at least $4,000,000. 

The Metropolitan Street Railway Com- 
pany on May 22, 1907, proposed to issue 
improvement notes to the amount of 
$8,000,000, and these, by agreement be- 
tween the street-railway company, the 
Metropolitan Securities Company, and the 
New York City Railway Company, were 
handed over to the Metropolitan Securi- 
ties Company. 

The court finds that the Metropolitan 
Securities Company has held these notes 
ever since and used them as collateral 
for loans made by it. On June 4, 1907, 
ihe Metropolitan Street Railway approved 
a plan of construction which would cost, 
it was estimated, $4,000,000, and the New 
York City Railway Company ‘and its re- 
ceivers have paid and incurred the sum 
cf $8,000,000 on behalf of the improve- 
ments of the Metropolitan Street Rail- 
way Company. For this they have re- 
ceived no consideration except the agree- 
ment of the Metropolitan Securities Com- 
pany to pay $8,000,000 to the New York 
City Railway Company. Of this $8,000,- 
000 the latter paid $2,834,483 up to April 
30, 1907, and on account of its agreement 
the Metropolitan Securities Company paid 
to the New York City Railway Company 
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$3,036,000 for which no acknowledgment 
was received. 

The receivers on October 10, 1907, 
asked that the Metropolitan Securities 
Company pay them a further sum of 
$1,245,754. The securities company re- 


fused to do so on the ground that both 


the New York City Railway and the 
Metropolitan Street Railway Company 
were insolvent. 

Between May 1, 1907, and September 
24, 1907, the City Railway paid to the 
Metropolitan further sums to the extent 
of $1,922,629, which brought its pay- 
ments on the origina] agreement up to 
$4,957,113. 

At the time of the trial, says Judge 
Ward, there also existed necessary capital 
expenditures to the extent of $1,733,325. 
Further immediate construction needs of 
the Metropolitan under the lease brought 
the amount up to $3,326,797, which with 
the payments on account of the contract 
on April 30, 1906, of $5,675,481, make a 
total of $9,002,278. 

The court also considered the fund of 
$814,921 deposited by the Metropolitan in 
the Morton Trust Company as a special 
construction fund in connection with the 
Central Crosstown Railway, one of its 
underlying companies. Of this, $500,000 
was lent to the Metropolitan Securities 
Company, which, when it was repaid, was 
treated by the Metropolitan Street Rail- 
way Company as money borrowed by itself 
on the note of the Central Crosstown Rail- 
read Company. 

When Joline and Robinson were ap- 
pointed receivers of the New York City 
Railway Company the Securities Com- 
pany paid $800,000 to the Metropolitan 
Street Railway Company to make good 
this special construction fund of the Cen- 
iral Crosstown Railway, and $503,833 of 
the amount so deposited forms part of the 
$1,550.774 floating indebtedness of the 
Metropolitan Street Railway Company. 

Judge Ward finds that this payment on 
the part of the Metropolitan Securities 
Company was without the knowledge or 
consent of the New York City Railway 
Company or its receivers. 
ede 
Mortgage Foreclosed on Metropolitan 

Street Railway, New York City. 

Judge Lacombe, in the United Statea 
Circuit Court, has handed down a de- 
cision in the foreclosure suit instituted 
by the Guaranty Trust Company against 
the Metropolitan Street Railway under 
the $12,500,000 collateral trust mortgage 
of 189%. The court declares the mort- 
gage defaulted and the principal due and 
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payable by the mortgagor. Such payment 
failing, the property of the defendant is 
ordered to be sold within twenty days 
from the entry of the final decree, and 
the court has appointed February 23 to 
heer argument as to the form of the de- 
cree. 

Despite the apparent finality of these 
legal steps, however, it was learned yes- 
terday that considerable time must elapse 
before the actual sale can occur. There 
are a number of preliminary steps to be 
taken, such as preparing schedules of 
property to be sold in the interest of the 
holders of the collateral trust bonds, as 
against property pledged under the re- 
funding mortgage of 1902, also in course 
of foreclosure, and these will consume 
weeks, if not months. Furthermore, it 
was said yesterday in an authoritative 
source that the bondholders’ committee, 
representing the holders of bonds issued 
under both of the Metropolitan’s mort- 
gages, will not be in a position to under- 
take definitely a reorganization of the sur- 
face lines much before next fall on ac- 
count of some of the questions now re- 
maining undetermined. 

The bondholders expect within a com- 
paratively short time to- have sufficient 
data, based on the operation of the lines 
during the receivership, to be able to form 
a fair idea of what they ought to earn 
under proper conditions of financing and 
operation. But the matter of special 
franchise, taxes and the transfer ques- 
tion must be settled before any plan of 
reorganization can be put through. The 
latter is in the courts now as between the 
receivers and the Public Service Com- 
mission. 

So far as the question of special fran- 
chises is concerned the bondholders be- 
heve that the decision of the United States 
Supreme Court in the Consolidated Gas 
case settled finally the propriety of put- 
ting fancy values on special franchises, 
and if such values are outlawed as regards 
the company’s earning capacity they must, 
in the opinion of the bondholders’ com- 
mittee, also be discarded for purposes of 
taxation. 

In his decision Judge Lacombe took out 
the lease of the’ Belt Line and certain traf- 
fic agreements affecting the Thirty-fourth 
Street crosstown and other roads from the 
property salable under the collateral trust 
mortgage. 

The greater part of the decision is 
given over to a review of the receiver- 
ship, in which Judge Lacombe warmly 
thanks Receivers Adrian H. Joline and 
Douglas Robinson. 
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THE ECONOMICAL DEVELOPMENT 


OF TOLL TERRITORY.—IV. 


BY FRANK F. FOWLE. 


TRANSMISSION STANDARDS AND EQUIVA- 
LENTS. 

There is no more important branch of 
telephone engineering than the design of 
circuits and apparatus for proper trans- 
mission, and no subject, perhaps, of which 
the importance is less appreciated by 
many small telephone companies. Until 
small companies have grown to consider- 
able proportions or attempted to give toll 
service over considerable distances they 
have probably not encountered the trans- 
mission problem. Rule-of-thumb methods 
instead of engineering methods prevailed 
in the design and erection of many small 
systems, and while the results obtained 
were perhaps satisfactory at first, this was 
not long the case after rapid growth and 
expansion set in. The first installations 
of lines and apparatus have been found 
in many cases to possess marked limita- 
tions in meeting the transmission require- 
ments of a toll system, and the remedy, 
in some instances, is nothing less than 
reconstruction of plant and replacement 
of inefficient equipment. The means of 
preventing this consist of properly laying 
out the plant before it is built, on the 
basis of economical engineering standards, 
with proper regard for the future require- 
ments which will arise as the development 
increases and the system expands. It is 
Intended to point out, in what follows, 
the fundamental principles of transmis- 
sion design without going into intricate 
theories. 

Electrically the efficiency of a trans- 
mission circuit, or toll line, depends upon 
four properties which the circuit pos- 
Besses ; these are the ohmic resistance, the 
inductance, the electrostatic capacity and 
the leakage. Efficiency increases with the 
decrease of resistance, the increase of in- 
ductance, the decrease of capacity and the 
decrease of leakage; high efficiency there- 
fore requires low resistance, high induc- 
tance, low capacity and high insulation 
(low leakage). The efficiency of telephone 
transmission is composed of two factors, 
the efficiency of the line circuit, and the 
efficiency of the telephones. Since an in- 
crease of one factor will offset a decrease 
in the other without affecting the net 
Tesult, it follows that with a given stand- 
ard of transmission the highest possible 


———eecs, 

tase From a paper read before the International 

Tl pendent Telephone Association, Chicago, 
+» December 1, 1908. 


talking efficiency of the telephones will 
permit the lowest efficiency of the line cir- 
cuit. Since the cost of a line of given 
length increases with the efficiency, it 
follows that economy in toll plant invest- 
ment depends upon the highest attainable 
talking efficiency of the telephones which 
will be served by the system. This in 
turn depends upon securing the best ob- 
tainable transmitters, receivers, induction 
coils, repeating coils, condensers and other 
apparatus associated with the talking set 
that the market affords. It depends also 
upon furnishing the largest amount of 
transmitter current that the transmitter 
will carry without injury. In the mag- 
neto system this implies at least three 
cells of local transmitter battery and as 
much more as the transmitter will stand; 
in the common-battery system it implies 
low-resistance subscribers’ lines and high- 
voltage central-office battery. The unusu- 
ally long subscribers’ lines in common- 
battery districts can profitably be fur- 
nished with transmitter current from lo- 
cal battery at the subscriber’s telephene or 
by means of a booster battery at the cen- 
tral office. The talking efficiency decreases 
with an increase in the length of the sub- 
scriber’s line much more rapidly in the 
common-battery system than in the mag- 
neto system; this is on account of the 
effect of the increasing resistance of the 
subscribers’ line, which cuts down the 
transmitter current in the common-bat- 
tery system. Twenty-four-volt batteries 
are not adequate for the long lines and 
forty-eight volts has been used with con- 
siderable improvement. 

Transmission standards are commonly 
stated in terms of the length of a circuit 
of given resistance, inductance and ca- 
pacity (no leakage) with certain tele- 
phone ‘equipment at each terminal arbi- 
trarily taken as a standard. For example, 
twenty-five miles of No. 19 B. & S. gauge 
cable, copper conductors of ninety-eight 
per cent conductivity and 0.054 micro- 
farad mutual capacity per mile, is illus 
trative of how standards are stated. The 
consensus of engineering opinion as to 
what constitutes a standard of ample vol- 
ume and proper quality has advanced al- 
most continuously since the beginning of 
the art, toward louder standards. Every 
step toward louder standards increases 
the plant costs, and increases them 1D 
faster ratio than the improvement 1n vol- 
ume of transmission. It is assumed in 
the previous statement that the means a 
improving transmission, after the age 
efficient telephones have been obtained, 
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consist of increasing the amount of copper 
in the line circuits and, wherever possi- 
ble, decreasing the electrostatic capacity. 
An indiscriminate choice of a transmis- 
sion standard is not possible, because too 
good a standard will raise the plant costs 
and the rates beyond what is necessary or 
reasonable, and a poor standard will re- 


sult in poor service and loss of business. 


A standard equal to or the equivalent of 
thirty miles of No. 19 B. & S. gauge cable 
.054 microfarad per mile mutual capacity, 
has been considerably recommended for 
toll service. Better standards have been 
considered and used in large, well-devel- 
oped plants, but they are believed to be 
burdensome to small plants, whose devel- 
opment is not large at the outset. The 
following table gives the weight per mile 
of wire necessary for transmission equal 
to the standard of thirty cable-miles, over 
varying distances; these figures were ob- 
tained by calculation from theory and are 
in substantial accord with what actual 
comparisons have been made: 
TABLE OF WIRE WEIGHTS PER MILE FOR 
METALLIC CIRCUIT TRANSMISSION 
EQUAL TO THIRTY CABLE-MILES OF 


NO. 19 B. & S. 
Weight (Pounds) of 
Distance One Wire Per Mile. 


in Miles, Copper. ron 
TOO: aai ties ona 180 
T507 derasan eons Ti 450 
200 sarine ie s s 254 750 
BOOS E A ETENE 113 
O00). coveted eee ee 175 
BOO) ec cick sale teneecerer’s 230 
BOUS soak oles esos 290 
TOO” werra sa eae: 350 
ROO! rumaa aa 4s eS 410 
QO: ecg ees ale Sw ba 470 
1.000 xa ieee eevee 530 


The table is based on open-wire -con- 
struction, with the wires of a circuit 
spaced twelve inches apart. It is essen- 
tial to reckon the transmission Josses be- 
tween the subscribers’ telephones and the 
toll offices at each end of the most severe 
connection, reduce these losses to terms of 
the standard, subtract their sum from the 
latter, and proportion the toll line to be 
the equivalent of the remainder. The 
transmission losses at all intermediate 
switching and testing offices must be taken 
into account in a similar manner. It is 
not possible, of course, to choose the size 
of wire which will give exactly standard 
transmission, no matter in what connec- 
tion it is used. A few sizes of wire must 
be chosen and employed as the standard 
n order that different circuits may 
as far as possible. 
ded as suf- 
ove for 
The 
een 


sizes, 1 
be used interchangeably 
About three sizes are recommen 
ficient, one for short-haul service, | 
medium haul and one for long aa fs 
distribution of total wire o E a 
the several wire sizes may K c $ 2 
a comparison with Fig. 2, ane +? 
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example, one size of wire is designed to 
handle traffic of 100-miles haul or less, 
then the mileage of such wire in propor- 
tion to the total should be in the neigh- 
borhood of forty per cent. On account of 
the low tensile strength of copper wire in 
the smaller sizes, iron may be preferable 
for much of the short-haul business, and 
it is superior if the line spans are long. 
The following table of cable ratios will 
be found useful: 


TABLE OF RATIOS OF METALLIC CIRCUIT 
OPEN-WIRE MILEAGE TO CABLE 
CIRCUIT MILEAGE. 


Miles of No. 8 B. W. G. 


Cable Conductors. (435 Ibs. per mile) 


Mutual Circuit Which 

B.&S Static are Equal to One 
Gauge Capacity. Mile of Cable Circuit. 

22 .069 mfd. 45.6 

19 .054 mfd. 28.5 

16 .065 mfd. 22.2 

13 .065 mfd. -15.7 

10 .090 mfd. 13.0 . 


The wire sizes that have been made con- 
siderable use of in toll systems are the 
following: 


Lbs. per 

Mile. 

Copper, No. 14 N. B. S. G.. 2... eee ee ee ee eee 102 
Copper, No. 12 N. B. S. Givcaiees sinc keene oe 173 
Copper, No. 8 B. W. G......-ccccesscenctcce 435 

« Iron, No. 12 B. W. Gore ca iwi inte Ree eee oes 165 
Iron, No. 10 B. W. Gi... cece cere cere e cence 250 
Iron, No. 8 B. W. Gu... cesses ccc es ees eceee 378 


The extreme distances over which each 
one of these wires will give transmission 
equal to thirty cable-miles, with standard 
telephones at each end of the circuit and 
no intermediate cable or apparatus of any 
description, are as follows: 

ciate a 


mission Equal to 


Character of 30 Cable-Miles of 


Circuit. No. 19 B. & S. 
Copper, No. 14 N. B. S. G..... 250 
Copper, No. 12 N. B. S. G..... 400 
Copper, No. 8 B. W.G....... 850 
Iron, No. 12 B. W. G....... 90 
Iron, No. 10 B. W. G....... 120 
Iron, No. 8B. W. G......- 135 


The complete design of a plant in re- 
spect to transmission efficiency must take 
into account the losses of every charac- 
ter, including those occasioned by cord-cir- 
cuits and cord-circuit apparatus, local 
trunks and their associated apparatus, 
toll-board apparatus, local office and toll- 
office multiples, office-cable runs, phan- 
tom-circuit coils, simplex and composite 
sets, composite ringers, protective appara- 
tus and, in general, all apparatus con- 
nected in series or bridged relation with 
the talking circuit at each point. 

At rural offices it is usually possible to 
terminate toll lines on a pole within a 
few feet of the office, but in large towns 
and in cities it is frequently necessary to 
terminate the open-wire line some distance 
from the office, and bring the toll circuits 
to the office through cable, usually under- 
ground. For any fixed standard of trans- 
mission over a circuit of fixed length com- 
posed partly of open wire and partly of 
cable there is a best relation between the 


size of open wire and size of cable con- 
ductor. 


conductor which will give transmission 
equal to the standard at a minimum in- 
vestment, and any other combination of 
wire and cable will require a greater in- 
vestment. The use of No. 22 B. & S. and 


_ No. 19 B. & S. gauge cable in toll circuits 


of any considerable length is, for this rea- 
son, to be condemned. In extreme cases 
it will be economy to use cable conductors 
of a size equal to the open wire, where the 
latter is copper. The test for determin- 
ing whether the best combination of open 
wire and cable has been selected is as 
follows: Compute the cost of improving 
the transmission by an amount equal to 
one cable-mile of No. 19 B. & S., first by 
increasing the size of the open wire, and, 
second, by increasing the size of cable con- 
ductor; when these two costs are equal 


the best combination has been obtained. 


When it is necessary to carry a few toll 


That is, there is a particular size 
of open wire and a particular size of cable 
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ing transmission standards at the outset, 
which will provide a proper volume of 
transmission when the ultimate has been 
reached. Unless this is done, only rare 
good luck can prevent a gradual loss of 
efficiency. 

ANNUAL CHARGES ON PLANT. 

It is not possible in a paper of this 
sort to give plant costs which will apply 
universally to all parts of the country, 
or to different-sized towns and cities in 
the same part of the country. There is 
necessarily a variation in the cost of right- 
of-way, freight charges on material and 
equipment, the cost of labor, the cost of 
earth excavation, the effect of the climate, 
etc., which all depend upon conditions in 
each locality, and its relation to the mar- 
ket for supplies and material. Average 
values have been sought, and it is the 
purpose to show proper methods of com- 
puting plant charges, as well as the 
actual charges. 

It has been assumed that depreciation 


TABLE OF ANNUAL CHARGES ON ONE MILD OF 25-FOOT LINE, TWO MILES OF NO. 12 B. 


W. G. IRON CIRCUIT, TWO MILES OF NO. 


14 N. B. S. G. COPPER CIRCUIT AND ONE 


MILE OF NO. 12 N. B. S. G. COPPER CIRCUIT. 


g 
343 
ov 
~~) e Pay oO 
ar N F 3 a2 
=o Oun z8 
RD Sak 5> 
Right-of-way ......... ae 50.00 .....0- ere 
Trimming ........... . 40.00 cease ‘staees 
Pole line (cedar)..... 180.00 $440.00 ...... 
GUYINE (og web oes a diia 30.00 45.00 
Cross-arms (pine)..... 50.00 60.00 
CopPer wile No. 14 
N. B. 8. G...’ 87.70 107.70 $40.80 


O aerereeeesne 


Iron wire No. 12 


G mesuren pEi 49.00 69.00 2.50 
Iron wire No 1 
B. (E EEE 
Iron wee No 8 


TOCA ca piesnne Mewes $552.10 $797.10 


$77.90 
Average annual charge per mile of circuit, $30. 20. 


circuits through subscribers’ or local trunk 
cables, it will be economy to provide cables 
with a few pairs of large gauge, No. 13 or 
No. 10 B. & S., for the toll circuits; a 
study of each particular case will indicate 
what is best to use. 

‘Generally speaking, it has been found 
a difficult matter to maintain initial 
transmission efficiences in a toll plant as 
it grows larger. The tendency of develop- 
ment is to increase the percentage of toll 
wire mileage in cable, and the whole 
tendency of the art has been toward gen- 
eral complication and more elaborate ap- 
paratus. So far as the development can 
be foreseen, this progressive loss of effi- 
ciency can be avoided, first by making a 
proper engineering study of the plant as 
it will be, ultimately, fifteen or twenty 
years in the future and, second, by adopt- 


2 og 
= z n 
or oS g O aN a 
= Bue — 3) =e O — — < n — , — © 
mS fop SoZ Se $8 S85 „SE 
om eS S25 Eee ese “Eee cee 
<8 <50 <03 46S <A <zZE we 
oe eee $ 1.00 $.50 ..... $5.00 $6.50 
a 1.00 40°. 4.00 “40 
12 $36.70 15.00 1.80 $8.71 18.00 980.22 
12 3.75 3.00 30 vee 3.00 0.05 
8 7.50 3.00 B0 La 5.00 16.00 
50 1.34 1.60 88 oases 8.77 12.59 
50 82 80 65 6.54 8.8t 
15 4.43 1.60 49 4.90 11.42 


$55.21 $150.98 
shall be provided for by charging off an- 
nually, out of revenue, an amount equal 
to the cost of replacing the original plant 
at the expiration of its life, minus its 
junk value, divided by the number of 
years in its life. Some estimators have 
used the first cost instead of the replace- 
ment cost, but this is correct only upon the 
assumption that the company is going out 
of business when its plant wears out. As 
a going concern it will need to replace its 
worn-out plant, and therefore the replace- 
ment cost is the proper one to consider. 
The junk value of the old plant is an as- 
set which should be deducted from the 
cost of replacement. The items compos 
ing. the annual plant charge are as follows, 
stated in the order in which they must be 
met: : 
1. Maintenance. 


fer 
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2. Taxes. 

3. General expense. 

4. Depreciation. 

5. Net earnings. 

The third item, general expense, is not 
intended to cover the entire general ex- 
pense of the business, but only such a pro 
rata as may be charged against the plant. 
The method employed by the writer to 
arrive at the annual charges is indicated 
by the form in the accompanying table. 


_ Copper is taken at $0.15 per pound and 


iron of BB grade at $0.035 per pound. 
The junk value of copper is commonly a 
few cents per pound less than the prevail- 
ing market price for wire. A price of 
$0.15 per pound is believed to be a fair 
average, taking into account the market 
fluctuations for some years past; $0.10 
per pound is abnormally low and has been 
used, therefore, as a safe junk value. The 
junk value of worn-out iron wire is hardly 
worth taking into account, and nothing 
whatever can be realized if it must be 
handled several times and shipped a con- 
siderable distance to a market; a value 
of $0.004 net per pound has been as- 
sumed. 

The life of copper wire is not definitely 
known. The direct effect of exposure to 
all sorts of weather is not known to pro- 
duce any appreciable result in causing 
progressive oxidization or corrosion and 
there is no progressive increase of re- 
sistance with age. The principal causes 
of deterioration are high winds and sleet 
storms, which gradually elongate the wire 
and impair its strength. The wires in 
time become slack, and every few years 
the slack must be removed. Tie-wires 
tend, from these causes, to become loose 
and cause wire trouble. The assumed 
life of fifty years is taken in order to be 
conservative, and not from any existing 
data. It is definitely known that copper 
wire which has been in service twenty-five 
years has suffered no direct deterioration, 
but as to how long it will ultimately 
last there is no experience from which to 
decide. The life of iron wire is not so 
indefinite. The grade of Swedish iron 
which was employed in wire-making many 
years ago, proved much superior in its 
lasting qualities to the mild steel which 
is now used. An average life of fifteen 
years at the present time is believed to be 
conservative; the ohmic resistance of wire 
Which lasts for a longer period will most 
Probably increase somewhat on account 
of the reduction of cross-section by rust. 
The general expenses are taken as ten 


per cent of the sum of depreciation, main- 
tenance and taxes. 

The average annual charges per mile 
of circuit, for a twenty-five-foot pole line 
carrying two circuits of No. 12 iron, two 
of No. 14 copper and one of No. 12 cop- 
per, are $30.20. Had this line been erected 
with only one circuit of No. 12 iron and 
one of No. 14 copper, the average annual 
charges per mile of circuit would be 
$65.09. Upon the addition of another 
circuit of No. 12 iron, the charges would 
be reduced to $45.29; upon the addition 
of the No. 12 copper circuit they would 
be reduced again to $36.17. In a similar 
way a detail computation of the annual 
charges upon a thirty-foot pole line carry- 
ing ten circuits—five of No. 10 iron, three 
cf No. 14 and two of No. 12 copper wire— 
shows that the average annual charge per 
mile of circuit is $25.32. Had this line 
been erected with only three circuits of 
No. 10 iron, one circuit of No. 14 copper 
and one circuit of No. 12 copper, the aver- 
age annual charge per mile of circuit 
would be approximately $41; the average 
charge will diminish as the balance of the 
circuits are erected. 

The limit of loading circuits upon a 
pole line is necessarily determined by the 
mechanical strength of the system, ade- 
quate reinforcement and guying being al- 
ways presumed. Overloading of lines is to 
be avoided because it will increase the cost 
of maintenance, through increased failures 
resulting from high winds and sleet 
storms. Such failures cause losses in 
three ways—the direct expense of repairs, 
the loss of revenue occasioned by interrup- 
tion to the service and the subsequent loss 
of patronage which arises from a public 
sentiment that the service is unreliable. 
There is no way to compensate for these 
losses once they have occurred, and the 
only thing to do is to prevent their recur- 
rence. But they may be prevented in the 
first instance, and it is on the basis of 
adequate strength that the preceding 
charges have been computed. 

Generally speaking, the annual charges 
diminish as the wire load on the pole line 
increases. This load is commonly spoken 
of as the miles of wire per mile of pole 
line, and is a very important quantity in 
toll svstems. One exception to this may 
be noted in the case of replacing a fully 
loaded line with a new line of larger ca- 
pacity, at which time there mav be an in- 
crease in the average charge per circuit. 
At the time of such replacement several 
circuits are usually added to the line, and 
in that case the resulting increase in the 
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average charge, if any, should be small. 
The charges per circuit on a thirty-five- 
foot forty-wire line will be less than in the 
case of the twenty-wire line last referred 
to. The cost of construction at and near 
terminals in towns and cities is usually 
greater than in open country, because of 
the necessity of painting poles and cross- 
arms, increased cost of right-of-way and 
franchises, inability always to follow the 
most direct routes and the necessity some- 
times for tall lines which will clear shade 
trees. On the other hand this is some- 
times offset to a degree by building very 
heavy lines for the joint occupancy of 
several toll lines from the outskirts of a 
town to the terminal within the town. 
The terminal sections should always be 
separately figured upon in estimates. In 
many cases the failure to build adequately 
heavy terminal] lines has resulted in over- 
loading when it became necessary to join 
a new toll line with a line hitherto ex- 
isting. 

The charges per mile of circuit upon 
the short underground sections at the ter- 
minals depend to a great extent upon local 
conditions and the number of toll circuits 
in cable. These charges may be computed 
by the same method used for pole lines. 
In general they will vary from about $5 
per mile for small conductors in large 
underground svstems upward to amounts 
equaling the charges for open-wire cir- 
cuits. When the toll circuits are few in 
number and require large gauge conduct- 
ors, the use of so-called composite cables 
is economical when the local plant is in 
cable. Such cables contain conductors of 
two or more gauges, each suited to a 
particular class of service; three gauges 
have been used with considerable economy 
and satisfaction. The placing of toll cir- 
cuits wholly in cable is feasible in large 
systems for the short-haul traffic between 
importent centres. When the use of load- 


‘mg coils becomes permissible the range 


of distance for toll circuits wholly in cable 
will be much extended, to 100 miles and 
upward when the volume of traffic war- 
rants it. 

When rates are computed upon an air- 
line basis, it becomes necessary to increase 
the circuit charges as computed above in 
order to compensate for the longer mile- 
age of actual pole line as compared with 
the air-line mileage. This, of course, will 
be computed for each particular system. 
At the same time that the charges are thus 
increased some allowance should be made 
for the extra terminal costs, railroad cross- 
ings, the protection of crossings with high- 
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tension power-transmission lines and .any 
cther special conditions. These ‘matters 
will naturally take care of themselves in 
a detailed estimate, but for the purposes 
of further discussion it will be assumed 
that the actual mileage of pole line 18 
twenty per cent in excess of the air-line 
mileage, and that five per cent should be 
added for the other items, making a total 
increase of twenty-five per cent. For ex- 
ample, the average charge per circuit mile 
on the twenty-five-foot line referred to 
in the last table would become $37.75 per 


annum on an air-line basis. 
[To be concluded.] 
ede 


New York Subway Trafic. 

Bion J. Arnold, who was engaged by 
the Public Service Commission, First Dis- 
trict, New York, to make a study of the 
local subway, has made his sixth report, in 
which he analyzes the traffic and makes 
recommendations as to means of improv- 
ing it. The principal deductions are: 

That the local trains in the subway give 
better service than the expresses, that they 
make more money for the company, and 
that while the capacity of the present 
subway may yet be increased to a con- 
siderable extent, the yearly increase in 
traffic is so large that the only hope for 
doing away with existing congestion is to 
build a new subway. | | 

Regarding the future increase of sub- 
way service Mr. Arnold says, while it has 
been increased ten per cent during the 
last few months for the express tracks 
during the rush hours, it may be increased 
still more by side doors, speed control 
signals at the approach to- express sta- 
tions, the elimination of the Ninety-sixth 
Street crossover, running all express 


trains to Brooklyn, and providing a shut- 


tle service between Bowling Green and 
South Ferry. 

He also recommends the adoption of an 
automatic coupler so that trains can “be 
made up more quickly and the keeping 
of the extra cars required for this at in- 
termediate points along the line. 

An analysis of the special features 
shows the following points: , 6... 

Analysis of the passenger movement on 
individual trains proves that the average 
length of travel on express trains is now 
five-and-one-half miles, or slightly above 
the critical average, whereas the average 
length of ride on the local trains is but 
two miles. It is apparent that as the sub- 
way is extended and the outlying dis- 
tricts become more thickly populated that 
the average length of the long-haul rides 
will become greater, and that unless the 
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fare for these longer rides is increased, it 
will be necessary to cultivate the short- 
haul business and increase the profit from 
that source if the present five-cent fare is 
to be retained. 

The problem for the future, supposing 
the five-cent fare to be retained, will be to 
find a way to handle short-haul passengers 
in short-haul cars and to make enough 
profit on the short-haul business to be able 
to sustain the loss due to the long-haul 
burden. 

“In other words,” says Mr. Arnold, “the 
fact that the local trains in the present 
subway are proven by careful analysis to 
have twice the earning power of the ex- 
press trains, points out the solution of the 
problem of eventually developing a com- 
prehensive subway system for Greater 
New York. The development of the short- 
haul business must be encouraged by fur- 
nishing a convenient, rapid, safe and com- 
fortable service of ample capacity.” 

The longest ride for a nickel possible in 
the subway, without change of route, is 
from Atlantic Avenue, in Brooklyn, to 
Two-Hundred-and-Forty-second Street on 
the Broadway division, a distance of sev- 
enteen-and-one-half miles. On the Man- 
hattan Elevated system it is 14.6 miles 
on the Third Avenue line, and without 
transfers on the surface lines it is 12.3 


miles on the Third Avenue line, from the 


Post Office to Fort George. 

The growth of the traffic in the subway 
has been phenomenal. It was opened Oc- 
tober 27, 1904, and the ticket sales for 
the year 1905 were 116,209,313; those of 
1906 grew to 149,778,370; those for 1907 
to , 182,559,990; while the year 1908 
showed 220,991,212. The receipts from 
passengers for 1908, therefore, amounted 
to $11,049,560. 

Mr. Arnold compares this traffic with 
that of the underground railroads in Lon- 
don, the elevated roads in Chicago, and 
the elevated roads in New York. These 
comparisons are based upon the figures 
for the year ended June 30, 1908. They 
show the total number of passengers car- 
ried as follows: 


- For the New York subway...,....... 200,415,050 


For the Manhattan Elevated lines....282,870,590 
For the Landon Underground tubes..160,000,998 
For the Chicago Elevated roads...... 147,267,113 
In these systems the mileage varies 
greatly, being 25.63 miles for the subway, 
thirty-seven miles for the Manhattan 
Elevated, forty miles for the London 
“tubes,” and 35.62 miles for the Chicago 
“L,” so that the subway, with the shortest 
line, excepting the Manhattan Elevated, 
carries the heaviest load. 
Conditions at the stations are changing. 
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Business at Times Square is increasing 
faster than at Grand Central. The Brook- 
lyn extension has lowered ticket sales at 
Brooklyn Bridge and increased them at 
Bowling Green, Wall Street and Fulton 
Street stations. The figures about balance. 
This Brooklyn traffic is generally short 
haul, and balances the Manhattan load, 
thereby reducing the percentages of empty 
seats. From 650,000 to 750,000 passen- 
gers are carried daily. The record is 
886,000, on December 21, 1908. 

~ 2) 

New York Electrical Society. 

The regular monthly meeting of the 
New York Electrical Society was held in 
the Engineering Societies’ Building, New 
York city, on Wednesday evening, Janu- 
ary 20. Dr. John F. Kelly delivered a 
lecture on the development of the electric 
piano player, holding the attention of the 
large audience throughout the evening. 
The piano demonstrations showed the 
wonderful length to which the develop- 
ment has been carried, and the great 
beauty of tone and variety of touch pos- 
sible. The following were elected mem- 
bers of the society on January 20: Ernest 
Stevens, E. L. Andrews, Guy V. Wil- 
liams, Lewis B. Marks, H. A. Holmes, 
F. E. Dadson, Oliver Todd Smith, A. 
Wallace Lockhart, Theodore P. Searles, 
Hervey B. McEvath, Harry M. Tierney, 
Edward Friend, William C. Whitney 
Beattie, C. F. Holmes, Charles Henry 
Meeker, John C. Leypoldt, Valentine J. 
Wohlferth, E. S. Howe, Eugene Sneath, 
Charles P. Grandgerard, Charles Breit- 
weiser, Leroy K. Van Duyne, H. L. Gil- 
lespie, Floyd A. Hoffman, Arthur B. Cole, 
William Huehn, E. R. Mason. 
ede 
A Broad and Commercial Training 

Needed by the Electrical Engineer. 

Louis A. Ferguson, president of the 
American Institute of Electrical Engi- 
neers, was the guest of the Urbana Sec- 
tion, at a meeting held in Engineering 
Hall, University of Illinois, January 15. 
Mr. Ferguson gave a very interesting talk 
on “Training the Electrical Engineer.” 
One of the many points brought up by the 
speaker was that among electrical engi- 
neers there is a tendency to shun the 
commercial side of the profession. He 
pointed out the mistakes in this idea and 
drew attention to the great desirability 
of a broad general education, emphasizing 
the importance of a knowledge of foreign 
languages, law and business. The audi- 
ence of 250 students and members of the 
faculty was hearty in expressing its ap- 
preciation of the address. 
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Electric Railways in the United States. 

The Department of Commerce and 
Labor, from figures compiled by the Bu- 
reau of the Census, has prepared a pre- 
liminary report on street and electric rail- 
ways in the continental United States, 
exclusive of Alaska, Hawaii, the Philip- 
pine Islands, and Porto Rico. 


To Develop New York Waterpower. 

“That the development of the New 
York states natural waterpower re- 
sources by the state itself is entirely feasi- 
ble,” says the New York Times, “is 
shown by the investigations made during 
the last two years by the State Water Sup- 
ply Commission under provisions of the 


Per Cent 
1997 1999 I a 
i. . OT es 
Number of operating and lessor companies..............- 1.236 ONT : a e 
Length of line (first main track), miles...............06:. 25,547 16,652 53.4 
Total length of single track, mileS.......... ccc cc eee ewes 34,404 Laer i a.d 
Number of cars, total.....ssessesssosessoesossssesseesosees 83,641 NTS 25.2 
Passenger sess ak irae e n oe ETE EERI E E EE a E a TOODIS 60,290 16.1 
AI Other cose Sine vice See med ee eae Bk aa ate aa a 13,625 6,404 100.8 
Number of power NouSe@S.......... ccc eee ew cc eee eee eeees s27 s05 et 
Steam and gas engines (including turbines), number of.. Ohad 2 3al 8.5 
HOPS epOWern ~ waits Se ario FRR wd ore weed ee wkd ha eee ee ae 2.384.518 1,300,058 83.4 
Waterwneels, number Of........cccce cc ceccceccneces ides Pes 160 25 
HOTS CRO WEP 5.5 yo eh ties Be eae 6 el kee ibe ees 91,961 49,303 RGS 
Total kilowatt capacity of dynamMoS.....esesssessssseess. 1,727,030 808,362 92.2 
Output of stations, total kilowatt-hours...............0... 4,759,130,100 2 261,484,297 110.4 
Passengers Carried, total... .... cece ccc ect e cetera nen ncns 9 5233,080.766 5 S88 615,296 63.3 
Farð eds ee ROW Eee OER RENE NG ES RRO RAO OE Oe 7,441.114,508 4.774. 211,904 4.9 
Transfer wis iewites a ced eae eee Sew SE a eNO SS SS 1,995,658,101 1,062. 103,392 S7.8 
Free est*eeeraoreeseneenwn ere ene EEKEREN eee eeeweevvneneeen ae 9R. 30S, 157 ( 1) vee 
Total. car Mileage. cecco nenia FE eae AON aa sO we AS 1,618,343,554 1,144,430,466 41.4 
Condensed income account, operating companies: 
Earnings from operation. .... 0... ccc ce ete tree ene $ 418,187,858 $ 247,553,999 68.9 
Income from other SOUTCES... ccc cee cece twee eee taeee (2) 11.556.396 2 450,628 291.7 
Grass JncoMe ec6 eb Be hE ena aa 6 hd EEEE EEE 429,744,254 250,004,027 71.6 
Operating: “Expenses 25.4.0 3.05yau vance ea bodes saesk se eas 971,309,252 142.312,597 76.6 
Net earnings (earnings, less operating expenses).... 166,S78, 606 195,241,402 a8.6 
Gross income, less operating expenses............008. T78, 435,002 108,192,030 64.9 
Deductions from income (taxes and fixed charges).... 138,094,716 77,005,035 78.0 
Net Income nasara rane pea a EE Ge was: E arta ete wg SS Ah ok 40,340,286 30,596,977 31.8 
Dividends (operating companies only)..........-.++6.. 25,558,857 15,882,110 60.9 
SEG a site vans ee hea wo ch oe Baa eG See Bw gic SNR or ee oleae ag 14,781,429 14,714,867 0.5 
Capitalizaticn, operating and lessor companics: 
Capital stock authorized, par value@..... ee. eee eee ees 9 508,054,336 1,529,199, 589 64.0 
Capital stock outstanding, par value................8,. 2,097,708, S56 1,315.572,960 59.5 
Dividends on StOCK $6.66 6 ios ae dee eared aaa GRR OS AB. ASG, 399 33,059,171 f2.2 
Bonds authorized, par Valu@... ccc. ec ee encore cere vecee 2,319,22), 837 1.341,429,727 72.9 
Bonds outstanding, par value......sessesessso OET 1,677,063.240 992,709,139 68.9 
Interest on bondS........aesosssnosroseeesssrsoeeesse 71,468,788 ABTS NGL 64.0 
Total par value stock and bonds outstanding (3)..... 3,774, 772.096 2 308,282,099 63.5 
Employes and wages, operating companies: 
Salaried employes, number Of...........cc cece rees 11,700 7.128 64.1 
Salaries sks byw da ise we ea Re ee RRS ae OE $12,909,406 $7,439,716 73.5 
Wage-earners, average number Of..............00000% 209,729 133,641 56.9 
Ba e aa $138,051,633 $S0,770,449 71.0 


Wages fo ghd ote bib Eea e E E a 


1. Not reported separately. 


2. Includes $3,255,618 income from interest on bonds and divide 


railways. 


nds on stock of other electric 


3. Includes permanent and other investments, such as securities of other electric railways, 


treasury etocks and bonds, gas plants, etc.: 


These statistics, as arranged in the ac- 
companving table, relate to the years end- 
ed December 31, 1907, and June 30, 
1902. The totals include reports of op- 
erating and lessor companies and a con- 
siderable number of electric-light plants 
operated in connection with electric rail- 
ways, but do not include reports of 
railways under construction during the 
census years; nor do they include reports 
of financing companies which were not 
engaged in actual operation of railways 
or light plants. 

The final report for 1907 will contain 
én analysis of these totals and will present 
detail statistics for other phases of the 
industry. __ Pn 

Interurban Traction Merger. 

It is announced in Cincinnati negotia- 
tions have about been completed for the 
consolidation of three interurban traction 
lines entering the city. The roads include 
the Cincinnati, Milford & Loveland, the 
Interurban Railway and the Cincinnati & 
Columbus Traction companies. This con- 
solidation will place nearly all of the local 
interurban systems under practically the 
fame management. 


1907, $388,394,092. 1902, $152,513,997. 


Fuller Act of 1907. Surveys also show 


that the combined power it is possible to 
derive from the streams of the state is 
about 2,000,000 horsepower. At the pres- 
ent 18,000 horsepower is being developed 
from the flow of rivers in this state. 

“It is not known what recommenda- 
tions will be made to the Legislature by 
the Water Supply Commission, but it is 
believed that the attention of the law- 
makers will be called to two plans, either 
of which will be financially profitable to 
the state. 

“One involves the building of dams 
across the rivers and provides for large 
storage reservoirs by the state, which will 
reserve the ownership of the streams. 
Water rights and privileges may then be 
leased to private corporations engaged in 
power development, the revenue to be 
turned into the State Treasury. Another 
plan favored by the state officials involves 
the building of dams, power houses, and 
all other equipment, so that the State it- 
self may sell the developed power direct 
to. those who desire it. Plans and esti- 
mates in the development of these prop- 
erties have been made by engineers who 
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have examined the resources of the Sacan- 
daga, Genesee, Racquette, Schroon and 
Delaware rivers. 

“The engineers who have been in the 
employ of the Water Supply Commission 
believe that the work of building storage 
dams should be begun on the Hudson 
and afterward upon the Sacandaga and 
Racquette rivers.” 

——— @ } ¢ -—__—_ 
New England Section, Illuminating 
Engineering Society. 

On January 19th the New England 
section of the Illuminating Engineering 
Society held its annual meeting in the 
rooms of the Boston Edison Company. 
The first business transacted was the elec- 
tion of officers for the ensuing year. 
Theodore H. Piser, of the Welsbach Com- 
pany, was elected chairman, and L. D. 
Gibbs of the Boston Edison Company was 
elected secretary. 

The retiring secretary read the report 
of the work for the year showing a net in- 
crease in the membership of the section 
of seventeen or about seventeen per cent. 

W. C. Allen, electrical engineer of the 
District of Columbia, then read a paper 
on “Street Lighting.” His talk was pro- 
fusely illustrated with stereopticon views 
of street lighting installations in and 
about Washington and many from instal- 
lations in foreign cities. The proposed 
use of the magnetic deflector for the 
lighting of the facade of the terminal sta- 
tion in Washington is worthy a special 
mention as being an ingenious arrange- 
ment for throwing the greater part of the 
light from the are lamps in one direction 
without entirely cutting off the light from 
the other side of the Jamp. 

In the brief discussion which followed 
it was brought out that, with the excep- 
tion of the four-glower Nernst lamps on 
the Connecticut Avenue bridge, the op- 
erating companies supplied lamps, posts 
and fixtures. Stress was laid by Mr. Al- 
len and Dr. Louis Bell on the higher 
standard of lighting required in foreign 
cities, the average light being very much 
higher than in the United States. 

The tables and comparisons given in 
Mr. ‘Allen’s paper are very interesting and 
should prove of considerable value in the 
etudy of street-lighting problems. 

It is to be regretted that the line of 
test stations could not have been taken in 
all cases at an equal distance from the 
line of Jamps, as the variation in this dis- 
tance affords an apparent advantage to 
some forms of lighting to the apparent 
prejudice of some other form where the 
distance was greater. 
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Chicago Section, Illuminating Engineer- 
ing Society. | 

On the evening of January 22 the Chi- 
cago Section of the Illuminating Engi- 
neering Society held one of its (as yet) 
best attended meetings at the Grand Pa- 
cific Hotel, Chicago. Visitors were .pres- 
ent from many parts of the country, and 
notably from the Northwestern Electrical 
Association. 

After the customary dinner Chairman 
Cravath announced that the Section now 
had 183 members, seventy-three having 
joined in the past year. To encourage 
still further growth in this direction the 
council of the Society had decided to 
waive for this year also the initiation fees. 
It being the annual meeting, the nominat- 
ing committee, through Albert Scheible, 
reported instead of a list of new officers 
that the present officers be retained until 
the last meeting before the summer vaca- 
tion, in view of the new amendment of 
the constitution fixing that time for the 
annual meeting. The report was unani- 
mously adopted. 

The paper of the evening was presented 
by A. L. Eustice, illuminating and test 
engineer of the Nernst Lamp Company, 
of Pittsburg, Pa. It was entitled “Lamp 
Efficiencies or the Efficiency of the Sys- 
tem—Which?” The following is a sum- 
mary of its main features: 
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glassware was so astonishing that it re- 
sulted in a change in plans which origi- 
nally contemplated laboratory tests only. 
The test in question consisted of deter- 
mining the candlepower of a sixty-watt 
tungsten lamp in connection with a clear 
prismatic reflector style No. 6061. Oper- 
ating the lamp at an efficiency of one-and- 


one-quarter watts per horizontal candle- 


power the mean horizontal candlepower 
of the unit when first measured was 26.01. 
After dusting the lamp and reflector the 
candlepower measured was 32.6, indicat- 
ing a loss of nineteen per cent. After 
scrubbing the reflector the unit measured 
40.2, showing a total loss of 35.4 per cent. 

This line of work was temporarily aban- 
doned, as it was deemed advisable that the 
etudy of installations was of far greater 
interest and value in that it would present 
a new or at least a “practical” basis for 
reference to the candlepower performance 
of various systems for comparative pur- 
poses other than the present and old 
method of judging the performance of a 
type of unit by the laboratory results of 
one or perhaps the average of a few units. 

The important factor is not, what is 
the efficiency of a lamp? but, what is the 
net efficiency of the installation as a sys- 
tem under normal operating and main- 
tenance conditions ? 


The author regrets that the problem cago, general merchandise. White ceiling. 
Mean hemispherical Loss 
candlepower ai 
oA Lamp and reflector dirty........... essessosso. wean S bao eee + hee ne. esoooo 26.01 . 
Daborstory Teatis -0 WRH Tun geo: AMP ANT EIESr } Lamp clean and reflector cleaned by wiping and dusting..........essesss.s 32.6 19 
poem ° Lamp clean and reflector scrubbed...... 2... sssosssssssesosesssosessesesees CCAS EET 
S -AAO Te a | kel.. BE. | es 
Height | Distance| „o2 2 ee ane d | E 2 se FF Je veiaes | S& 
š of Ceiling | source | veg a EA l E M S . Es A —9|73 Z289 |a2o32| ofdi se 
No.} Place. test height. | from 2 os. = 6 (22 | Type of lamp. | ie . = E e5 oy A Aa alams zg 
ane seiling. | 35 I s EEn DP | == eis orlialt?: > o wje seo! =e 
plane. ceiling. | 25% ~4 D zag | ae | a5 5 O'S 08 Saos EERIE sa 
-EF Z c O taaa | == | ae Aal kiad SMVCige Vor 0° 
epr Armour & Co.. Adm'n Bldg. Chicago. TEN 15-9 GY | 127-% 17'x19 3.23 4 \old110-watt Nernst 452°| 1.4 A. ( 6} 224.5) 3.28 5 425 =| dirty. 
2| s Aa + ‘i : os Daeg 225 3.45 | 6.88 404 clean. 
3 si T ki ‘i de s: cs - d | 297 3.70 F TT jclean. 
4| Marshall Field & Co., Main Floor.... 364" 18 3-5 117-6” 2 X22 4% '6-glower Nernst | 1128 |2.33 D. C.| 234| 285 6.58 1.5 354 (dirty. 
5 $ f + > $ p | SE l a T ** | 235.5) 6.68 f.inssso. . P9 clean. 
6\Siegel, Cooper & Co., Chicago........ 37” 13” | 2-7 7’-4" 21'-6 434 1 |3-gl. West. N. 107 | .986 D. C.| 226| 227 3.17 | 6.5 29) jdirty. 
| ) x20'-9 
7 i 6 | Ø | si 298 3.39 | 18.1 b| .278 Iclean. 
8 ġ 5 | + <% Mg Pee; K $ | re | ** | 225 3.90 |.ese-es .240 (clean. . 
9/ Rosenbaum & Co., Pittsburg......... 5a” | 1y | 1'-4” | 8-103”) 16'-6”x | 280 1 16-gl. Nernst | 528 11.88 A. C.| 220) 224 39 | Ile .475 dirty. 
| | 17 ! | 
| 
+ Hh, | $ a 4.48 | 9.2b| .423 |clean. 
a we | | p ` $ : : => l A 4.88 P I E clean. 
12| E. P. Charlton & Co.. Fall River,Mass.| 3644” | 17-2 { 8-14" 11’-4''x 166 |1-gl. 110 Nernst 845 12.08 D. C.| 230| 247 6.1 | 2.4a) 34 dirty. 
| 14'-8' | | | | 
13 a ‘ x AV RE 7.66 |.....-..| .271 jelean. 
| 13 -9 X i | | 
14|*The Hub,” Chicago..........+..++.-+| 36" | 11'-3" 3'-2 | 5-1 14 -10 | 204 1 |4-amp. arc 480 2 35 114| 114.4) 2.41 | 20 | .975 |dirty. 
1} o o ‘6 | T ià | | me oa Ns 485 2.37 1 215.6) S.01 57 ocx 002 | (787 ‘clean. 
a—Due to use of lighter density glassware. 
b—Due to depreciation from initial candlepower. 
c—Due to lighter glassware and dirt. 
d—Combined effect of dirt, depreciation in candlepower and higher initial efficiency of Westinghouse-Nernst glower. 
The fact that accumulation of dirt on required a great amount of time and white walls, maple floor. One three: 


glassware of lighting units cuts down to 
a certain degree the efficiency of the same 
has been generally recognized for some 
time, but the importance of the relation 
existing between the physical condition of 
the glassware and the efficiency of an in- 
dividual unit was recognized by the writer 
only after a preliminary laboratory inves- 
tigation of the subject. | 
One result obtained with prismatic 
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case with reference to convenient floor 
space, and in no case was any location 
chosen because of the condition of lights. 
Each bay was divided into a number of 
unit areas and a reading taken in the 
centre of each area, as representing the 
mean intensity of that area. The mean 
of the intensities found in these areas, 
throughout a unit space or bay, was then 
the mean intensity of the system. 

The voltage was read at each reading 
of illumination and due corrections ap- 
plied in any case where the operating 
voltage was other than normal. 

The following notes should be used in 
connection with the table: 


Test No. 1:—Armour & Co., general of- 
fices, Chicago. White ceiling. dark green 
posts and light side walls, maple floor. 
110-watt Nernst lamps operated under 
normal maintenance conditions, using five- 
inch alabaster blue glassware. Four units 


per panel, equidistant spacing in both di- 


rections. 

Test No. 2.—Same as test No. ł, but 
repeated with glassware cleaned. 

Test No. 3—A later type of fiveinch 


alabaster white glassware was substituted 


and test No. 1 again repeated. 

Test No. 4.—Marshall Field & Co., Chi- 
cago, general merchandise and leather 
goods section. White ceiling and walls, 
maple fioor, mahogany furniture. Two 
lamps arranged on the centre line of bay; 
lamps operated under normal maintenance 
conditions, using nine-inch white alabaster 
glassware, M. F. type. 

Test No. 5.—Is test No. 4 repeated, but 
with glassware cleaned. 

Test No. 6.—Siegel, Cooper & Co., Chi- 


work, more than has been available to 
the present time, and hence the figures 
given herewith may be considered as an 
introduction to the treatment of the sub- 
ject. At the present time data are being 
gathered on installations of various types, 
and it is the writer’s purpose to present— 
if the opportunity is given—these data 
at a future meeting of the society. 


The test section was located in each 


glower Westinghouse-Nernst lamp, operat- 
ing under normal maintenance conditions, 
in the centre of each bay; nine-inch light 
alabaster blue glassware. 

. Test No. 7.—Is No. 6 repeated with clean 
glassware. 

Test No. 8.—All lamps equipped with 
new holders and glassware cleaned. This 
test indicates the depreciation in candle- 
power from initial to be approximately 
13.1 per cent, 

Test No. 9.—Rosenbaum & Co., Pitts- 
burg, ladies’ cloak and suit department. 
White ceiling and dark green walls, ma- 
hogany furnituré and dark) green carpet. 
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One old type six-glower Nernst lamp in 
the centre of each bay, equipped with 
nine-inch blue alabaster glassware, operat- 
ing under normal maintenance conditions. 

Test No. 10.—Is No. 9 repeated, but 
nine-inch white alabaster glassware sub- 
stituted. 

Test No. 11.—Lamps equipped with new 
holders. This test indicates a deprecia- 
tion in candlepower for the old type six- 
glower lamp from initial of approximately 
9.2 per cent. 

Test No, 12.—E. P. Charlton & Co., Fall 
River, Mass., general merchandise. Cream 
ceiling, light green side walls, dark floor, 
mahogany furniture. One three-light clus- 
ter with 110-watt Nernst lamps, twenty- 
one-inch spread, in the centre of each 
bay, with five-inch white alabaster glass- 
ware, operating under normal conditions. 

Test No. 13.—Test No. 12 repeated, 
using same glassware and new Westing- 
house-Nernst high-efficiency 110-watt glow- 
ers, This test shows the combined effect 
of dirt, depreciation and the gain in ef- 
ficiency of the Westinghouse-Nernst 
glower over the old type glower to be 
approximately 20.4 per cent. 

Test No. 14.—"The Hub,” Chicago, cloth- 
ing. Green ceiling and walls, light floor. 
One direct-current enclosed four-ampere 
arc lamp in each bay, equipped with large 
egg-shaped opal outer and light opal inner 
globe. 

Test No. 15.—Same as No. 14, with 
glassware cleaned, 


The speaker showed a distribution 
chart based on the installation in tests 
Nos. 6, 7 and 8. As the result of very 
numerous tests in commercial installations, 
he declared that the average loss due to 
dust and dirt with Nernst lamps using 
elabaster glass was 5.7 per cent after 100 
hours. 

In opening the general discussion of the 


subject, Albert Scheible asked what were. 


the conditions under which the prismatic 
reflector tests were made, and J. R. 
Cravath asked how dirty the reflectors 
were relatively. 

Mr. Eustice stated that these tests were 
conducted under precisely the same con- 
ditions as those reported in the Nernst 
lamp tests. The amount of dirt on the 
reflectors was that corresponding to what 
is observable in ordinary commercial in- 
stallations receiving ordinary care. The 
dirt, however, was dry and not of the 
greasy variety. He has found that dry 
dust and dirt can be readily blown from 
smooth glassware by even a slight breeze. 

J. J. Sorber explained how dust col- 
lects on glassware, particularly of the 
ribbed variety. In interiors there are 
always gentle air movements taking place. 
These carry with them fine particles of 
dust, which readily settle in places where 
the velocity of the air movement is 
checked. He cited the conditions in a 
flour mill as an excellent field for study 
of the dust problem. 

G. H. Stickney said he had made a 
large number of tests along these lines 
and had found that the presence of dust 


glassware. 


has a large effect on the efficiency of any 
lighting unit. A study of the problem 
leads him to believe that lamps may be so 
designed that dust is caused to settle 
where it is harmless, In making tests of 
this kind it is important to consider the 
reflecting power of ceilings, side walls, 
etc., and to make these conditions iden- 
tical in every case. He regretted that the 
results of more tests with other illumi- 
nants had not been given. The four-am- 
pere arc lamp was an antiquated type of 
lamp, and he was surprised its results had 
been given. The tabulated test results seem 
to indicate a wide difference in dust ac- 
cumulation under apparently similar con- 
ditions. Further investigation of the sub- 
ject was desirable. 

Mr. Eustice stated that this particular 
erc-lamp installation was selected because 
special efforts were made to keep it clean, 
a man taking care of its 325 are lamps 
once every week. The outer globes were 
found exceptionally clean, but the inner 
globes were almost entirely neglected. 

J. R. Cravath believed that tests in the 
upper hemispherical region would show 
still more effect of dirt on a glass re- 
flector. The entire investigation shows 
the importance of periodic cleaning of 
glassware. In a recent large tungsten 
lamp installation he had recommended 
regular cleaning of the globes and re- 
flectors and the keeping of several clean 
spare reflectors for replacing those in use 
when burned-out lamps were replaced. 

Albert Scheible thought that nearly 
half the test results showed the combined 
effect of dust and changing of lamps and 
It would have been better to 
have studicd the effect of dust alone. 

F. J. Pearson said that in some tests 
he had conducted he had found up to 
fourteen per cent difference with Nernst 
lamps dirty and clean. The tests reported 
on in the paper were nearly all taken 
under merchandising conditions, while 
under factory or foundry conditions much 
more astounding results would have been 
shown. From his experience the cost of 
irying to keep inner globes of arc lamps 
clean is practically prohibitive. 

N. D. MacDonald spoke of tests of dust 
cffects on reflectors that were conducted at 
the Electrical Testing Laboratories in 
New York. It was found that while the 
light passing upward through the reflector 
was materially decreased, that reflected 
from its lower surface was somewhat 
greater than before it was dusty. 

The discussion was closed by a char- 
acteristic speech on the philosophy of dust 
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by A. Cressy Morrison, after which the 
meeting adjourned so that those present 
might attend the Chicago Electrical Show. 
edge 
Educational Work of the New York 
Edison Company. 

Welfare and educational work for em- 
ployes of large corporations is receiving 
almost universal attention, and the winter 
courses of lectures and laboratory prac- 
tice conducted in various cities under 
{heir auspices offer excellent opportuni- 
ties to employes. 

The educational work of the New York 
Edison Company is worthy of especial 
notice owing to its high standard of ex- 
cellence and the completeness of the 
courses. This work was arranged by a 
committee of the Association of Edison 
Employes. 

In September a series of twelve illus- 
trated and experimental lectures was be- 
gun by Prof. Svdney W. Ashe, entitled, 
“From Coal Pile to Consumer.” ‘This 
series ended in December and will be fol- 
lowed by talks given by men who are suc- 
cessfully designing or operating large en- 
gineering undertakings. On Wednesday 
evening, January 20, Dr. Samuel Shcidon 
gave an interesting and instructive talk 
on the “Regulation of Flectric Machin- 
ery,” as a part of the Jatter series, in the 
Edison Auditorium, where the lectures 
ure held. These talks will be continued 
on Wednesday evenings throughout the 
winter. 

A course in laboratory practice was in- 
augurated in November to extend over a 
period of twenty weeks, ending in April. 
Both of these courses are free to all em- 
ployes of the New York Edison Company. 

The laboratory is located in the rear 
portion of the company’s library, at 44 
West Twenty-seventh Street, on the floor 
below the auditorium, and is suitably 
equipped with apparatus necessary to con- 
duct the various experiments, including 
ammeters, voltmeters, wattmeters and 
other measuring instruments, motors, a 
small rotary converter, a motor generator 
and other auxiliary apparatus, besides 
suitable connections for both alternating 
and direct-current service. The labora- 
tory will be open every Monday, Tuesday, 
Thursday and Friday evenings during the 
course. The experiments during the four 
evenings of each week will be similar in 
character, in order best to accommodate 
fhe large attendance. 

Copies of all textbooks which may be 
recommended in connection with the lec- 
ture course and laboratory practice will 
be filed in the company’s library. 


262 


Lewis Inst tute Branch, American In- 
stitute of Electrical Engineers. 

At a meeting of the Lewis Institute 
Branch, A. I. E. E., January 20, about 
425 members and visitors were present 
to hear Harry B. Gear, general inspector 
cf the Commonwealth Edison Company, 
give an interesting talk on “Transformers 
and Secondary Distribution.” Mr. Gear 
called attention to the transformer in 
~ electrical work, ranking it next to the 
generator. By increasing the distance 
to which electrical power can be carried 
economically it makes possible the supply 
of a very large territory from a single 
station. In the early days, in the down- 
town district of Chicago, there were four 
direct-current steam stations. At present 
there are several times that number of 
rotary-converter stations, and unless trans- 
formers and alternating current were 
available these would all have to be steam 
stations. 

In the first alternating-current lighting 
evstems the transformers usually had fifty- 
volt secondaries. On account of the heavy 
iine loss with this low voltage the trans- 
formers had to be located close to the 
consumer, and for this reason it was cus- 
tomary to hang a transformer near each 
building. This made a very expensive 
and inefficient installation. Later came 
the three-wire 110-220-volt secondary, 
which made it possible to supply a num- 
ber of consumers from one transformer, 
and by taking advantage of the “diversity 
factor” it became possible to supply a 
given district with a very much smaller 
amount of transformer capacity. In this 
way a few large transformers take the 
place of many small ones and the first cost 
and installation cost are much reduced 
and the efficiency is better. 

It does not pay, however to cover too 
large a territory from one transformer. 
In illustrating this the speaker assumed 
the case of two adjoining city blocks and 
worked out a comparison of cost, first 
with one transformer for both blocks, sec- 
ond with a transformer in each block. In 
the first case the transformer was cheaper 
snd the copper more expensive than in 
the second case. The practice of the Com- 
monwealth Edison Company is to locate 
one trapsformer in the centre of cach 

block and run a three-wire circuit 300 
~ feet in each direction. No attempt is 
made to figure the line losses in such 
systems. The company makes a practice 
of putting up certain standard lines, more 
than large enough to take care of the ex- 
isting loads, and as the load grows on 
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these lines simply increase the trans- 

former size from time to time. 
Three-wire circuits are not used unless 

more than forty lights are to be supplied. 


If any service calls for a larger capacity 


than fifty kilowatts, two or more trans- 
formers are put in parallel to supply it. 

It is not the rule to operate motors on 
lighting circuits on account of the dis- 
turbing effects of the motor currents. 
Only motors smaller than one-half horse- 
power are put on lighting circuits. For 
motors larger than one-half horsepower 
and up to 15 horsepower the open delta is 
For still larger sizes three trans- 
formers are used. 


used. 


ede 
Chicago Electric Club. 


At the mecting of the Chicago Electric 
Club, held in the dining room of the 
Chicago Automobile Association, on 
Wednesday, January 27, the speaker of 
the dav, J. Robert Crouse, was unfor- 
tunately unable to be present, due to an 
important series of meetings in Cleveland, 
Ohio. His place was taken by P. F. 
Bauder, of the Engineering Department 
of the National Electric Lamp Associa- 
tion, who delivered an address on the 
present status of high-efficiency lamps. 

At the annual meeting, keld on 
Wednesday, February 3, reports were re- 
ceived from the various standing com- 
mittees, the Membership Committee re- 
porting that the recent energetic cam- 
paign for new members had resuited in 
sixty-five new applications. The Audit- 
ing Committee reported that there was 
$1,094.04 in the treasury, and no debts. 

The election of officers resulted as fol- 
lows: President, C. A. S. Howlett; vice- 
president, Frederic P. Vose; secretary, 
Wiliam S. Taussig; treasurer, James G. 
Pomeroy. Board of Managers: W. R. 
Pinckard, John J. Schayer, Henry F. 
Holland, F. S. Hickok, S. F. Dibble. 
ede 
Changes in Directorates of St. Louis 

| Companies. 


The United Railways Company has re- 
elected the old directors except Charles D. 
Smithers and George R. Sheldon, whose 
places are taken by A. D. Brown and 
D. R. Francis, Jr., of St. Louis. 

The Union Electric Light and Power 
Company re-elected the old board except 
Robert E. Maloney, of St. Louis, and 
Charles E. Fister, of Milwaukee, whose 
places are taken by Sam D. Capen and 
H. N. Davis, of St. Louis. The vacancy 
on the board was filled by the election of 
Henry Nicolaus, of St. Louis. 
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New Haven Road to Pay Pro Rata for 
Trains Entering Grand Central Sta- 
tion. 

A contract between the New York, New 
Haven & Hartford Railroad Company and 
the New York Central Railroad Company 
with the old Harlem Railroad Company, 
as a legal party in the matter, providing 
for the use of the Grand Central terminal 
in New York city, has been signed by all 
the parties to the contract. Negotiations 
upon the matter have been in progress for 
three years. The contract includes, not 
only the use of the New York terminal 
below Fifty-ninth Street, but also of the 
Mott Haven yards. 

Under the contract the New York Cen- 
tral agrees to complete the improvements 
of the terminal now in progress. The 
payments to be made by the New Haven 
Company include the payments upon cer- 
tain funds, the proportion of net pay- 
ments to the city of New York and of the 


.net cost of maintenance, operation, dam- 


ages, etc. The important feature, how- 
ever, is that the general proportion, to be 
paid by the New Haven Company for the 
use of the terminal, is based upon the 
number of cars and locomotives entering 
the terminal in the ratio that it bears for 
the whole number of cars and locomotives 
using the terminal. 

The effect of this clause is that, instead 
cf a fixed sum, the New Haven Company 


will pay upon a seale, based upon the ac- 


tual extent to which it uses the terminal. 
In case, therefore, the New Haven Com- 
pany hereafter obtains a new entrance into 
New York, thus diminishing its use of the 
Grand Central, it will have a correspond- 
ing decrease of rental. It is understood 
that it has been owing to the divergent 
views of the companies on this point that 
the negotiation has been so prolonged. 

In railroad circles here the perpetual 
contract is regarded as very favorable to 
the New Haven Company, particularly as 
it allows a sliding scale of payments in 
the future for the use of the terminal, 
and allows full scope for future plans of 
securing new entrance into New York city 
with corresponding diminution of present 
terminal charges. 


oe 

Convention of the National Electric 

Light Association. | 

The thirty-second convention of the Na- 
tional Electric Light Association will be 
held at Atlantic City, N. J., June 1, 2, 3 
end 4. An exhibition held by the Class 
D members of the association will be 
opened Monday evening, May 31. 


jh ee — — — — et E 
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Reunion of Former “T.-H.” Men. 

One of the most pleasant gatherings 
associated with the recent Chicago Elec- 
trical Show was the reunion of former 
emploves of the Thomson-Houston lec- 
tric Company that was arranged by 
George Cutter for Thursday, January 28. 
During the dav about fifty men regis- 
tered at the Coliseum, and gathering in 
groups renewed old acquaintances and 
swapped stories of the stirring days in 
the infancy of the electrical industry some 
twenty vears ago. 

Te close the festivities of the dav an in- 
formal dinner was given at the Great 
Northern Hotel at 9 p. m. At the con- 
clusion of the repast Mr. Cutter read let- 
ters from Prof. Elihu Thomson of Lynn, 
Mass., E. W. Rice, Jr., of Schenectady, 
N. Y., James W. Johnson of Chicago, 
Il., and W. P. Upham of Dallas, Tex., 
regretting their inability to be present 
with their old comrades. Mr. Cutter then 
introduced Judge J. S. Cummings as the 
toastmaster. 

Bernard E. Sunny, president of the 
Chicago Telephone Company, when called 
on made a reminiscent address, in which 
he analyzed the commercial success of the 
old T.-H. Company. This he attributed 
not only to the high quality of its ma- 
chinery and other products, but as much, 
if not more, to the great strength of the 
commercial organization that had been 
built up under the generalship of Presi- 
dent Coffin. At that time no one could 
conceive that a time was coming when the 
familiar and serviceable T-H are ma- 
chine would be superseded. 

Bion J. Arnold, president of the Ar- 
nold Company and chairman of the Beard 
of Supervising Engineers, Chicago Trac- 
tion, told how he had become connccted 
with the Thomson-Houston Electric Com- 
pany through persistent effort just after 
completing his post-graduate work at Cor- 
nell. He could foresee a great develop- 
ment in the electrical field and was de- 
termined that he would join that com- 
pany because he had faith in its success. 
Mr. Arnold told of some of the crude 
ideas on the feasibility of various elec- 
trical undertakings that were held at that 
time even by men who later reached prom- 
inence in the industry. Among these was 
the reluctance to put in a 2,000-volt are 
circuit and the experience of a St. Louis 
electric railway running forty cars on & 
No. 00 trolley without feeders. 

C. A. S. Howlett, of the Western Elec- 
trie Company, spoke of the “expert” 
course that was maintained at the Lynn 
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works and of many amusing incidents 
that occurred when the “experts? were 
forced to assume all kinds of risks. Re- 
ierring to the pleasant recollections that 
many of those present had of the old 
Chicago Electric Club, he called attention 
to the new Chicago Electric Club of which 
he is president and which is meeting with 
marked success and cordial support among 
the clectrical men of Chicago. 

Ernest Gonzenbach, president of the 
Northwestern Electrical Association and 
acting president of the Shebovean (Wis.) 
Light, Power and Railway Company, 
stated that after joining the T-H forces 
in Chicago he went to the Lynn shops and 
became a “5.90 expert.” Ife recalled the 
first 250-kilowatt railway generator and 
the first 100-light transformer built and 
the wise (7) comments made on their 
practicability. Tle hoped that similar re- 
unions might be held in the future and 
urged the formation of an association to 
arrange for them if necessary, 

George Cutter, of the George Cutter 
Company, South Bend, Ind., told about 
the conditions prevailing when he joined 
the company in the spring of 1883. The 
factory was then at New Britain, Conn., 
und had about thirty employes. After 
spending two-and-one-half vears in Eu- 
rope for the company he had found a 
great change in the size of units that were 
ouilt. Mr. Cutter said he would arrange 
for another “T-I” reunion in connection 
with the next convention of the National 
Electric Light Association to be held at 
Atlantic City during the first week of 
next June and he hoped to see many more 
men present. 

If. J. Gille, of the Minneapolis ( Minn.) 
General Electric Company, narrated some 
of his experiences with various operating 
companies. He predicted a great develop- 
ment in the electric-lighting business in 
the next ten years, in fact the possibilities 
that lie in the great field of residence 
lighting are almost undreamed of today. 

W. L. Arnold, of the Arnold Company, 
Chicago, spoke of many humorous fea- 
tures connected with the sale of electrical 
machinery in the early days. In one case 
a railwav generator was sold in St. Louis 
because the salesman said the armature 
had a compound winding directly on it 
so as to eliminate the necessity for feed 
wires. 

Among others who addressed the gath- 
ering were J. Scribner, S. F. Dibble and 
J. W. Buell of the Chicago office of the 
General Electric Company; P. H. Korst, 
of the Janesville (Wis.) Electric Com- 
pany; H. H. Small, of the Goodman Man- 
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ufacturing Company, Chicago, and Fran- 
cis Raymond, of the Sheldon School of 
Salesmanship, Chicago. 

Besides those named there were pres- 
ent H. M. Bvllesby, of H. M. Byllesby 
& Company, Chicago; George P. Nichols 
and S. F. Nichols, of George P. Nichols 
& Bro., Chicago; J. J. Bronson, Joliet, 
Ill.; W. H. Coleman and J. S. Richards, 
of the Chicago offices, General Electric 
Company; C. A. Clough, of the Schenec- 
tady office of the General Electric Com- 
pany; R. Sawyer, of the Commonwealth 
Edison Company, Chicago; F. A. Brooks, 
of the Wesco Supply Company, St. Louis, 
Mo.; E. T. Ames, of St. Joseph, Mich.; 
A. T. Walcott, of the Guarantee Electric 
Company, Chicago, and T. Husted, chief 
electrician of the Cook County institu- 


tions at Dunning, Il. 
emo - — 


Navy Department Opens Bids for Wash- 
ington Wireless Tower. 

On January 28 the Navy Department 
opened bids for locating a tower for the 
operation of a wireless telegraph system 
in Washington, D. C., for communicating 
with ships at sea to a distance, it is said, 
of 3,000 miles. It is understood that the 
specifications require that the tower or 
station shall be capable of transmitung 
messages at all times and at all seasons 
for the above distance in anv navigable 
direction from Washington. The mes- 
sages are not to be interrupted by atmos- 
pheric disturbances or interference from 
neighboring stations. 

Bids have also been asked for two sets 
of apparatus to be installed on naval vea- 
sels, to be capable of receiving and trans- 
mitting messages under the same condi- 
tions a distance of 1,000 miles. 

Seven firms submitted bids, the most 
satisfactory, according to official an- 
nouncement, being that of the National 
Electric Signaling Company, which of- 
fered to furnish the apparatus for $182,- 
600. Some of the other bids, however, 
included ideas not called for in the speci- 
fications, and these may receive considera- 
tion before the award is made. 
ege 
Fifth Tube Under the Hudson Through. 

On January 27 the fifth tube now be- 
ing pierced under the Hudson River, that 
of the Hudson & Manhattan Railroad 
Company, was completed as far as the 
initial work of tunneling is concerned. 
This bore connects the terminal building 
of the McAdoo Company at Cortlandt, 
Dey and Church streets, in New York 
city, with the terminal in Jersey City, 
N. J. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


MICHIGAN STATE TELEPHONE. 


The Michigan State Telephone Com- 
pany has issued the following report for 


the eleven months ended November 30, 
1908: 


GOSS ae wee een eee See ewer es $3,113,697 
*General expenses, rentals, taxes, main- 
tenance, reconstruction, etc.......... 2,268,105 
Net earnings........-.e00% insse ek Seas $ 845,592 
Interest sesserses osans ar cini Erenn es e.s... 382,163 
Balance for dividendS.......cecreeees $ 463,163 
Preferred dividendS.....s.ss.esssessesosoeo 125.569 
Suüurplüs sserisicesisrasees rindi ne etess $ 337,859 
Common 9GividendS....-cssesrceccreersecs 69.184 
Net surpluS.......cccc eee ceeccecsecees 268,675 


It is reported that within the next few 
months the Michigan State Telephone 
Company will issue all or a part of the 
$2,500,000 common stock held in its treas- 
ury. The proceeds will be used to retire 
$1,250,000 debenture 6’s maturing at that 


time. 


FONDA, JOHNSTOWN & GLOVERSVILLE. 

The report of the Fonda, Johnstown & 
Gloversville Railroad Company for the 
month of December and six months ended 
December 31, compares as follows: 


poe 325 ; ot eer 

December Erone eT B8i25a ” 28,658 
December net... -ceeree rer wG FEE 
Sio moning proe a Ee eoi 2021 
Six months net...-s+-eerere $224,831 $236,291 


AURORA, ELGIN & CHICAGO. 

The report of Aurora, Elgin & Chicago 
Railroad Company for the month of De- 
cember and six months ended December 
31, 1908, compares as follows: 


1908. 1907. 

... 0 $109,578 9,5! 
Dee aes. Oe 150533 : 62,298 
oa.n... $ 47,025 $ 47,298 
Be ee $ 57906” 28,033 
December Ssurplu8....--+-++: a nae toes 
eee: ee hossevae 408,751 413,750 
a ied eae 372,294 $369,472 
E PI ae $i66.478 166,583 
Six months SUrpluS....--eee> $205,816 $202,889 


NORTHERN OHIO TRACTION. 


The report of the Northern Ohio Trac- 
{ion and Light Company for the month 
of December and twelve months ended 
December 31, 1908, compares as follows: 


ass $ 147,462 

EE 160,45 862 

eo aes: ae arene os 86,147 82'286 
AEN 74,306 $ 65,576 

E a E $ 13,999 43'362 


er surplus.......-$ 30,307 $ 22,314 
une as gross...... 1,890,473 1,909,061 


Expenses ...-cosecccscvesss 1,086,424 1,095,755 
7 Net... e.. $ 804,049 $ 813,306 
a a : ma Pe eana Gets 526,532 513,242 
er ee $ 277,517 - $ 300,064 

P nak aeea n 134,151 158,778 
Twelve months surplus...$ 143,366 $ 141,286 


The company states that the gross earn- 
ings for the first fifteen days of January, 
1909, show an increase of $8,747 over the 
same period of last year. “The earnings 
so far look very encouraging, and we pre- 
dict that the business of the company for 
the vear 1909 will be far in excess of that 
of any previous year.” 


BOSTON SUBURBAN ELECTRIC. 


The report of the Boston Suburban 
Electric Companies for the month of De- 
cember and three months ended December 
31 compares as follows: 


1908. 1907. 
December Net.....ccescssvcvene $11,406 $ 6,272 
ONAN CS. silaebin eee eS vo ew s-6 eieewle 4S 13,340 13,978 
December dcficit.......c.eee. $ 1,934 $ 7,706 
Three monthS BroSS.......eee- 195,808 189,549 
Expenses seceseose renees sae a 146,847 160,229 
Three months net........... $ 48,961 $ 29.320 
Charges 4.035 wiewedetenes sae bass 39,949 40,578 
Three months surplus....... $ 9,012 *$ 11,258 


* Deficit. 


GALVESTON-HOUSTON ELECTRIC. 


The report of the Galveston-Houston 
Electric Company for the month of No- 
vember and twelve months ended Novem- 
ber 30, 1908, compares as follows: 


1908, 1907. 
November froOSsS......e.ceee0. $ 104.446 $ 89,740 
ESXPENSES 2... ccc cece cscnve 59,593 53,674 
November net.........6-:. $ 44,853 $ 36,066 
Charges, taxes and sinking 
fünd sses bebo os Eeee 20,941 19,909 
November surplus........ $ 23.912 $ 16,157 
Twelve months gross...... 1,079,117 1,044,599 
Expenses ...ccsecere er ee 625,619 612,249 
Twelve months net...... $ 453,498 $ 432,350 
Charges, taxes and sinking 
PUN: 280s tnaee cea sievaas 242,794 223,887 


—— 


Twelve months surplus..$ 210,704 8 208,463 


NORTHERN TEXAS TRACTION. 


The report of the Northern Texas Trac- 
tion Company for the month of Novem- 
ber and twelve months ended November 
30, compares as follows: 


1908. 1907. 
November groOSS......sses.. $ 93,282 $ 83,568 
Expenses ...cccvsercccceees 55,631 47,385 
November net.....-.cseees $ 37,651 $ 36,183 
Charges sissies sic Sie bees 14,915 14,102 
November surplus........ $ 22,736 $ 22,081 
Twelve months gross....... 1,967,475 1,055,358 
Expenses dc. 606 sie 66S SSE 622,356 593,486 
Twelve months net....... $ 445.119 $ 461,872 
Chârges Se cicesas aniedeweaws 186,675 157,066 


—— 


Twelve months surplus...$ 258,444 $ 304,806 


DALLAS ELECTRIC. 

The report of the Dallas Electric Rail- 
road Company for the month of Novem- 
ber and twelve months ended November 
30 compares as follows: 


1908. 1907. 

November BToOSS......e.00.. $ 105.194 $ 103,206 
Expenseg ..ssessesoosoososs 66,355 62,246 

November net............ $ 38,839 $ 40,960 
Charges, taxes and sinking 

fund ..... Neer Teenaa 28,395 29,480 

November surplu8........ $ 10444 $ 11,480 
Twelve months gross...... 1,159,768 1,118,489 
ExpenseS ...ccccccsccece eee %80,032 762,107 

Twelve months net....... $ 379,736 $ 356,375 
Charges, taxes and sinking 

PONG shires os cece taw nee % 350,733 315,365 


Twelve months surplus...$ 29,003 $ 41,010 
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SEATTLE ELECTRIC. 

The report of the Seattle Electric Com- 
pany for the month of November and 
twelve months ended November 30 com- 
pares as follows: 


Fes. 95 $ 369 684 
November gross....... .....$ 398,7 ; 
Expenses > ee rere E 236,679 222,626 
November net............ $ 162,116 $ 146,958 
Charges, taxes and sinking 
LONE: 252s ses eae we chews 95,797 83,765 
November surplus....++..$ 66,319 $ 63,193 
Twelve months gross....... 4,482,215 4,066,272 
EXpenseS ..assesscosesesoso 2,646,033 2,374,164 
Twelve months net.......$1,836,182 $1,692,108 
Charges, taxes and sinking 
FUNG. 65503 ee esse es eo we 1,079,302 897,555 


Twelve months surplus...$ 756,880 $ 794,553 


MINNEAPOLIS GENERAL ELECTRIC. 


The report of the Minneapolis General 
Electric Company for the month of No- 
vember and twelve months ended Novem- 
ber. 30 compares as follows: 


1908. 1907. 
November QroSS.....ceccovcece $103,750 $ 92,813 
Expenses ..,...... 5 iB anh ga eeatdate ata 40,113 40,229 
November nct..........eees. $ 63,637 $ 52,584 
Charges and taxeS............. 33,444 26,674 
November surplus....... ....$ 30,193 $ 25,910 
Twelve months gross......... -« 994,687 915,978 
Expenses ..... ee ee ..... 429,851 434,724 
Twelve months net.......... $564,836 $481,254 
Charges and taxes...... E 378,261 280,545 
Twelve months surplus...... $186,575 $260,709 


AMERICAN DISTRICT TELEGRAPH. 


The American District Telegraph Com- 
pany, of New York, has issued its annual 
report for the year ended December 31, 
1908. The income compares as follows: 


1908. - 1907. 
Revenue from all sources...... $492,896 $586,065 
Expenses all clusses...... vo... 424,790 507,037 
Net cient ite aia Beant seoanei eoee etd 68,106 79,028 
DIVIGENGS: ...sssesessssesesesso 76,888 ; 76,888 
Deficit aisiaren aerae 2 $ 
Miles of wire... ...cec cece cece ; TEF . att 
Offices ihe E O ia "79 ” 80 
nstrumentS ....ssssssasoe EE r 
AS 34,990 34,488 


tNet earnings, as above, available for divi- 


dends equaled 1.77 per cent earn 
$3,844,700 capital stock. ed on the 


The total number of messages delivered 
during the year was 4,168,247. Messages 
collected, 2,451,354. 

President R. C. Clowry says: “The 
effect of the general business depression 
noted in the last report was felt through- 
out the year, and resulted in a decrease 
of $33,169 in gross receipts. Expenses 
were, however, reduced correspondingly, 
and the net decrease for the year was but 
$10,922. Considering the extent to which 
cther businesses suffered from the depres- 
sion, the figures presented are regarded 
as very satisfactory, particularly in the 
matter of expenses, which, without im- 
pairment of the service, were reduced 
$82,247 from the already low figures of 
the previous year. 

Two dividends of one per cent each, 
aggregating $76,888, were paid as usual, 
the slight deficiency in net earnings being 
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made up from the surplus, which stands 
at $77,765.” 

At the annual meeting of the company 
the directors were re-elected. At the sub- 
sequent meeting of the directors the offi- 
cers were re-elected. 


INTERBOROUGH-METROPOLITAN. 
The annual financial statement of the 
Interborough-Metropolitan Company for 
the vear ended December 31, 1908, com- 


pares as follows: 
INCOME ACCOUNT 


Receipts. 1908. 1907. 
Dividends on Interborough 

R. T. Co. stock........... $3,052,152 $3,052,152 
Dividends on Metropolitan 

Street Rallway stock..... ETE 1,495,900 


Interest on bank balance, 
etc. ee@eeeveeaeevreeeaeoaeveeane 295,892 


e.o oe. 095,348,044 


205,509 


Total Income...... $4,753,561 


Disbursements. 


Interest on Inter-Met. col. 

trust 4% per cent bonds..$3,052,125 $3,052,125 
Dividend on Inter-Met. pfd. ....... 1,143,500 
Expense account........... 190,641 212,184 
TAXES <.6566.68 0646 34 stanon 104,251 103,760 

Total disbursement....... fas 347,917 $4,511,569 
Surp. increase for year.. 1,027 241,992 
Previous surplus........... 766. 916 524,924 

Total surplus...........-.$ 767,943 $ 766,916 


Interborough-Metropolitan balance sheet 
as of December 31, 1908, compares as 


follows: 


ASSETS. 
Int. nap. Tr. stock at 
COSE 6 cenetscevesesd dete $104,563,042 $194,563,042 
Met. St. Ry. stock at cost 68,684,455 68,684,455 
Met. Security stock. » 28,329,695 28,329,695 
Met. Sec. loans secured 


by 3-yr.5 percent notes 9,422,891 8,844,700 
Real estate......... eueee 642,508 594,465 
Furniture ............. í 6,486 5,461 
Engineering account, in 

SUSPENSE ,,....... 00 eee 62,648 50,115 
Met. Secur. stock, full 

pald: cienu enea auna 36,773 36,773 
Cash and accounts re- 

ceivable ..essssssocoeoo 811,427 1,835,803 

Total: psciwee che reciia $212,559,927 $212,944,509 

LIABILITIES. 


Capital stock, common. .$ 93,262,192 $ 93,262,192 


Capital stock, preferred. 45,740,000 45,740,000 
Coll. trust 414 per cent 

bonds reserved........ 67,825,000 67,825,000 
Notes and accounts pa 

and acrd. int., etc. 4,964,792 6,350,401 
Surplus income account. 767,943 766,916 

Total ....... ae esearch lang $212,559,927 $212,944,509 


MEXICAN LIGHT AND POWER. 

The annual report of the Mexican Light 
and Power Company for the year ended 
December 31, 1908, shows the actual oper- 
ating results compared as follows: 


J90S, 1907. 
Public Wehting..........666. $ 465.265 $ 442,782 
Private lighting............. 2.869.586 2,611,776 
Mex. and Fed. dls. DONT . 1,316,907  1,154.536 
BUO sta we os dea vd ot sc dc oe 783.576 501,190 
Tramway ...... tveseseowesce. 443,613 220,286 
TOAN sol eeii iape $5,876.947 $4,930,370 
b ets and maintenance (Mexican cur- 
y 

Waterpower and El Oro....$ 303,533 $ 311.531 
Steam plant. .5:3204 ees eeaeds 743,793 311,531 
Federal district......c..e00. 281,633 260,334 
General expenses............ 508,163 440,084 
Total ica oc bie ae Saks oe. - $1,837,122 $1,627,739 
Maintenance ..........6- .... 924,018 322,404 

Total ..... ee Sia OE hae alee a $2,161,140 $1,960,143 
ea Se nes (Mexican cur- 

E ONCY) cco sh TNS ecb: 3,715,807 2,980,227 
Net In United States cur- 

renc Vuccsovee oeneeeesenesee . 1,857,904 1,490,114 


The report states that inasmuch as sur- 
plus earnings to the amount of $1,486,710 
in gold were accumulated prior to De- 


cember 31, 1908, during the period of 
construction, the board of directors, in- 
stead of distributing this surplus in divi- 
dends, has written off $478,789 for in- 
creased cost of construction, $100,000 for 
depreciation in supplies acquired through 
the purchase of other companies, and 
$47,414 for bad and doubtful debts. Out 
of the last year’s earnings a dividend of 
three-and-one-half per cent was paid on 
the ordinary shares, and on December 31, 
1908, a balance of $910,823 in gold was 
carried forward to the credit of the profit 
and loss account. 

Owing to the great and unexpected de- 
mand for service at the centres of con- 
sumption, it has been decided to double 
the capacity of the hydroelectric plant at 
Necaxa, and to develop other water rignts 
granted to the company by the federal 
government of Mexico, which it was not 
believed until recently would have been 
needed for many years to come. The 
usual dry season in Mexico, during the 
first six months of the year, will be a 
critical period for the operation of the 
plant; and this year there will be a con- 
siderable consumption of coal, which will 
hereafter be saved when the three new 
reservoirs, for which plans have been 
made, have been put in commission. 


SOUTH SIDE ELEVATED. 
The South Side Elevated, Chicago, re- 
ports as follows for the fiscal year ended 
December 31: 


EARNINGS. 
Ivec. 31, Dee. 31, 
1908, 1907. 
Passenger (cic ee bes kee eissa $2,149,730 $2,021,931 
Other eurnings.........ee0e. $6,144 70,860 
MiscellaneouS ......cccceecee 5,815 7,402 
TOCA sat es.y ud. oe eae aae eee 2,241,690 $2,105,193 
EXPENSES. 

Maintenance of way and 
SUC SIPC se obs okie sae ea 178.588) $ 114,081 
Maintenanve of equipment.. 178,605 168,670 
Conducting transportation... 798,195 677,482 
General expenSeS......-e.cee06 212,446 205,899 
Loop rental........- Ses eewewn 293,320 293,613 
"POCA so bio Sto Sand a eae $1.571,065 $1,459,745 
Net earningS.......s.sssessees 670,624 645,447 
Interest on bondS.....essese 360,000 205,939 
RalanCe 4 centers 6 Seeks $ 319.624 $ 439,508 
Rentals sg osGre wav dbawcew ee cs 76,620 ne ren 
Balance ..ccececeeces TOERIS $ 2234.004 $ 439,508 
Dividends ...sessosscoocoesos 76.722 409,187 
Surplüs «nec shiek ssaw es $ 157,282 $ 30, 321 


C. V Weston, president of the com- 
pany, said: 

“The net surplus, afte? making all de- 
ductions, as shown in the annual state- 
ment, is $234,004.18, equal to 2.27 per 
cent on the capital stock of the company. 
The lower rate of increase in net earn- 
ings, compared with the increase in gross 
earnings, is due to the fact that the un- 
avoidable increase in operating expenses 
on account of operating additional lines 
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was proportionately greater than the in- 
crease in revenue, for reasons which have 
hereinbefore been touched upon—viz.: 
The general business recession and more 
vigorous competition from parallel lines 
of transportation. To meet the competi- 
tive service installed by other companies 
in the territory tributary to your road it 
was necessary last year to operate car 
mileage greater in proportion to the traffic 
received than has been heretofore neces- 
gary. 

“There were increased expenses coming 
from other sources than conducting trans- 
portation on additional road. Some of 
these other increases in expenses are in- 
crease in loop expenses and account addi- 
tional passengers carried, $8,063.18, and 
maintenance of roadway, $14,507,09.” 


MASSACHUSETTS ELECTRIC. 

The Massachusetts Electric Companies 
has issued its statement for the quarter 
ended December 31, which compares as 
follows: 


1908, 1907. 
GLOSS) vi biew en hai bea wees $1,772,755 $1,780,074 
IEEXpENSES over eiuds B6geN SSS 1,297,428 1,320,663 
INGE seese eee eae eee S$ 475,527 $ 459,411 
Charges, CCC... cccccvcccesene 476,894 436.436 


Net. -INCOMC <4 asa vse es ee $ 38,433 $ 22,976 


MEMPHIS STREET RAILWAY. 


The Memphis Railway and Light Com- 
pany reports earnings for the year end- 
ed December 31, 1908, compared as fol- 


Jows: 


1908, 1997, 
Twelve months, grogs...... SL.GTT GIS SL 6O4F 284 
Operating expenses and taxes 1,934,652 1,007,151 
Twelve months, net....... $ 592,996 $ 597.233 
Interest charges.......ecc eee 421,437 404,822 
SUPPNIG: ioe yea dee edule $ 171.559 $ 192,411 
Reserve funds ......esessesee 30.000 30,000 
Balance .essessososesseoso $ 141,559 $ 162,411 


KNOXVILLE RAILWAY AND LIGHT. 


The Knoxville Railway and Light Com- 
pany reports earnings for the year ended 


December 31, 1908, compared as follows: 
1908, 1907, 
Meer $605 77 


Twelve months, groase. 


Operating expenses and ‘taxes, 292,784 323,453 
Twelve months, net.......... $279,487 $282,323 
Interest charges.........ccceees 137,952 129,009 
Surplus rereset ninen t eea $141.535 $153,314 
Reservo fund......esesossecssoos saci 30,000 
Balance s.scccsissicreccccs ses $141,035 $123,314 


BIRMINGHAM RAILWAY, LIGHT AND POWER. 

The Birmingham Railway, Light and 
Power Company reports earnings for the 
year ended December 31, 1908, compared 
as follows: 


1908, 1907, 
Twelve months, prosas....... $2.17 516 $2,220,999 
Operating expenses and taxes 1,133,850 = 1,521,479 
Twelve months, net.......§$ 732.695 $ 699,520 
Interest charges............. 514,556 467.006 
Sinking fund........ DAEA ‘ 12,500 12,500 
Total Int. and sinking fundí$ 527.286 -§ 479.506 
Surplus 2.6 Dye ppt ward olna 206,310 220,014 
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QUESTIONS AND ANSWERS. 


Rotary CoNVERTERS.—Please answer 
for me the following questions about ro- 
tary converters: (1) How should one be 
started, and, at starting, why does the 
direct-current ammeter keep reversing? 
(2) Are there two separate windings on 
the armature, one for direct current and 
one for alternating current, or is the al- 
ternating current connected into the di- 
rect current in one winding?—W. M. T., 
Buffalo. N. Y. 

(1) Rotary converters are staried in 
three different ways, depending on the na- 
ture of the equipment: (a) Where di- 
rect current is available, as from a storage 
battery or on adding another rotary to a 
number already in operation, the machine 
is started as a direct-current motor and 
when fully up to speed is properly con- 
nected, or synchronized, with the alternat- 
ing-current circuit. To avoid a heavy 
rush of current in case the machine is not 
perfectly synchronized, the direct-current 
circuit-breaker of some machines is auto- 
matically tripped at the instant of closing 
the alternating-current switch. (b) An 
auxiliary starting motor is sometimes pro- 
vided to bring the machine up to speed. 
This is mounted directly on the shaft and 
runs idle as soon as its starting function 
has been completed. When up to speed 
the converter is synchronized as before 
and the starting motor’s switch opened. 
(c) If the converter is a polyphase ma- 
chine, it may be started directly from the 
alternating-current side as an induction 
motor. In this case the direct-current 
switches, including the field switch, must 
be open till the machine is fully up to 
speed and the alternating-current switch 
is kept closed till the machine is to be 
shut down. If the direct-current amme- 
ter keeps reversing on starting a rotary, 
it shows that there is a surge of current 
from and to the direct-current side, due 
to imperfect synchronizing, an action akin 
to “hunting.” (2) A rotary converter 
has but one armature winding, which 1s 
connected both to the direct-current com- 
mutator and to the alternating-current 
collector rings. 

Licensed ELECTRICAL WoRKERS.— 
Please give me the names of some cities 
or towns in this country that require a 
license for their electrical workers. Where 
can I obtain a copy of such ordinances of 
these towns?—A. V. P., Houston, Tex. 

Omaha, Neb., Norfolk, Va., and Atlan- 
tic City, N. J., are good examples of cities 
that have ordinances requiring electrical 
workers to show that they are competent 
for their occupation and giving only such 
men licenses to engage in this work. 


There have been agitations toward this 
end in many other localities, but compar- 
atively few cities have as yet put such 
regulations into effect. In some cities, 
notably Toledo, Ohio, electrical workers 
must be examined and registered. Copies 
of the ordinances may be obtained from 
the respective city clerks. There has not 
been uniformity of regulations on this 
subject, and to aid in securing it Secre- 
tary Frank P. Foster, of the International 
Association of Municipal Electricians, 


whose address is Corning, N. Y., is gath- 


ering all the information available on this 
matter, so that this association may take 
same definite action at its next conven- 
tion. | 

Dry Batrertes.—How can I make a 
dry cell that will give good results ?— 
G. B. T., San Antonio, Tex. 

A great many ways for making dry cells 
have been developed. They all use a zinc- 
containing jar as one electrode and a ven- 
tral carbon rod or plate as the other, 
manganese dioxide being the depolarizer. 
The various makes of dry cells differ in 
the exact composition of the electrolyte. 
The following are said to give good re- 
sults; the first is a method used in Eng- 
land: The carbon rod is surrounded by 
a paste made of manganese dioxide mixed 
with plumbago. This is then set on some 
pieces of blotting paper in the bottom of 
the cell to separate it from the zinc. Be- 
tween the zinc jar and this depolarizer 
is poured a mixture of plaster of Paris, 
flour, salammoniac (ammonium chloride) 
and a small amount of water. After this 
mixture has set in place, the jar is sealed 
with a layer of ground cork, above which 
is a mass of bitumen. What is known as 
the Burnley dry cell is made as follows: 
A plunger slightly longer than the carbon 
is placed in the zine jar and about it is 
poured an exciting mixture composed of 
one part salammoniac, one part zinc 
chloride, three parts plaster of Paris, 
0.8% part flour and two parts water. 
This quickly sets, and after this the 
plunger is withdrawn and the carbon 
put in place. About it into the remain- 
ing space is poured a depolarizing mixure 
composed of one part salammoniac, one 
part zinc chloride, one part manganese 
dioxide, one part granulated carbon, three 
parts plaster of Paris, one part flour and 
two parts water. When this has set, 
the jar is sealed. 

DETECTION OF CURRENT DIRECTION.— 
What solution can be used to indicate an 
electric current? I want something that 
will be more sensitive than the battery- 


testing instruments, something to give 
merely indications and not measured read- 
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ings, and, if possible, something that I 
can carry with me.—J. B. F., Los Angeles, 
Cal. 

The questions propounded are not 
strictly clear, but what seems to be desired 
by the inquirer is a solution that can be 
used as an indicator of current direction 
or a polarity detector. No instrument is 
more sensitive to polarity than a good 
D’Arsonval-type voltmeter or ammeter of 
low range; the battery-testing instrument 
referred to is, therefore, one of the cheap 
pocket type, which does not indicate weak 
currents perceptibly. A good polarity de- 
tector is a solution of sodium sulphaie to 
which a little extract of purple cabbage 
has been added. The solution should be 
placed in a U-shaped glass tube or in a 
bottle with an impervious and non-con- 
ducting partition in its centre. When the 
ends of the wires carrying a current are 
dipped one in each side, the liquid will 
turn red at the anode or positive terminal 
and green at the cathode or negative ter- 
minal. On removing the wires or break- 
ing the circuit and shaking up the liquid 
theze colors will disappear and leave only 
the natural faint purple of the solution. 
The red color is due to the formation of 
sulphuric acid and the green to the forra- 
tion of caustic soda, due to the electrolytic 
action of the current. 


INDUCTION ALTERNATORS.—Kindly give 
me some references in regard to the opera- 
tion of an induction motor as a self-ex- 
cited generator. Is it feasible?—M. L., 
West Lafayette, Ind. 


An induction motor when driven at a 
speed above synchronism can be made to 
operate as a self-excited alternator, pro- 
vided there is already current on the cir- 
cuit to which it is connected. While this 
method of operation is theoretically and 
experimentally feasible, it has not as yet 
been applicd on a commercial scale. This 
type of generator is known as an induc- 
tion generator, or as an asynchronous or 
non-synchronous generator. It must not 
be confused, however, with what is com- 
monly known as an inductor alternator. 
Induction generators have some very pe- 
culiar properties that are discussed at 
length in the following references to the 
Transactions of the American Institute of 
Electrical Engineers: “Alternating-cur- 
Machinery—Induction Alternators,” by 
Wm. Stanley and G. Faccioli, vol. xxiv, 
1905, pp. 851-877; “A Self-exciting Al- 
ternator,” by E. F. Alexanderson, vol. xxv, 
1906, pp. 61-80; “The Non-synchronous 
Generator in Central-station and Other 
Work,” by W. L. Waters, vol. xxvii, 1908, 
pp. 169-192. 


February 6, 1909 


Award of Power Scheme Contracts by 
City of Winnipeg. 

The City Council of Winnipeg on Janu- 
ery 7 decided to let contracts for the 
power scheme work, to cost approximately 
$1,014,700. The amount, as reported by 
John Edward Jones, United States Con- 
sul-general at Winnipeg, is made up of 
three contracts, as follows: The contract 
for the general works at Point du Bois 
was awarded to John Gunn & Sons of 
Winnipeg at an estimated cost of $779,- 
100; the contract for the transmission- 
line aluminum cable was awarded to the 
Northern Aluminum Company of Shaw- 
inigan Fall's, Quebec, at an estimated cost 
of $148,050; and the contract for the steel 
towers for the transmission line was 
awarded to the Manitoba Iron Works of 
Winnipeg at an estimated total cost of 
87,550. 

The question of proceeding with the 
city power scheme has been an issue in 
local municipal affairs since the power 
by-law was carried by a vote of the rate- 
payers in the summer of 1906. In the 
recent annual election of city officers those 
candidates who stood for the immediate 
construction of the power plant were 
elected by a large majority. Those com- 
mitted to the project claim that, upov 
its completion, the city will be in a posi- 
tion to sell power at a much less figure 
than consumers are now paving. and thus 
will have taken a most important step 
toward the insuring of the future of Win- 
nipeg as a manufacturing centre. Others, 
however, profess to believe that the city 
will be unable to reduce the cost of power. 

The Winnipeg Electric Railway Com- 
pany has its power plant at Lac du Bon- 
net, and has offered on three different oc- 
casions to sell it to the city, but was re- 
fused each time. The latest offer of the 
company to furnish the city power at 
$24.66 per horsepower was presented to 
the Council on January 7 and was not ac- 
cepted. 

— e@o—_—_ 
To Found a Radium Institute. 

Announcement has been made in Lon- 
don that a royal charter will soon be 
granted establishing a British radium in- 
stitute. The purpose will be to pursue 
investigation into the efficacy of radium 
as a therapeutic agent. Sir Ernest Cas- 
sell, it is said, has made the foundation 
of the institution financially possible, and 
a syndicate will be formed in connection 
with the institute to secure radium from 
ritchblende deposits. The directers will 
include Sir Frederick Treves, Sir William 
Ramsay and Prof. J. J. Thomson. 


The Empire State Gas and Electric Asso- 
ciation’s Annual Meeting. 


The adjourned annual meeting of the 
Fmpire State Gas and Electric Associa- 
tion was held on January 15, when the 
revised constitution and bv-laws were 
adopted and officers for 1909-1910 were 
elected as follows: President, William T. 
Morris, Associated Gas and Electric Com- 
pany; first vice-president, M. J. Bravton, 
Utica Gas and Electrice Company ; second 
vice-president, R. M. Searle, Rochester 
Railwav and Light Company; treasurer, 
T. O. Horton, New York and Richmond 
Gas Company; executive committee, class 
1909: Walter R. Addicks, Westchester 
Lighting Company; P. T. Glidden, Bing- 
hamton Light, Heat and Power Com- 
pany; G. W. Curran, Syracuse Lighting 
Company; executive committee, class 
1910: T. O. Horton, New York and Rich- 
mond Gas Company; J. J. ITumphreys, 
Jr., Brooklyn Borough Gas Company; 
F. L. Dame, Geneva-Seneca Electric Com- 
pany. The present secretary was re- 
elected. 

Offices have been engaged in the Engi- 
neering Societies’ Building, New York 
city. 

— eo —— 

Boston Meeting of Independent Tele- 
phone Companies. 

Executive officers of the leading inde- 
pendent telephone companies in the Uni- 
ted States held a conference in Boston at 
ihe Hotel Bellevue on January 23. These 
companies represent a capital of about 
$ 100,000,000. 

The first business was the organization 
of the International Independent Tele- 
phone Accounting Company, which is to 
issue interchangeable long-distance cou- 
pons acceptable by all the independent 
companies of the country. These coupons 
are made on the plan of a railroad mile- 
age and are guaranteed by companies in 
Pennsylvania, Michigan, New York, Kan- 
sas, West Virginia, Minnesota and Ohio, 
and represent about 360,000 miles of wire. 

A banquet was held at the Parker 
House in the evening, when addresses 
were made by Messrs. Hubbell, Moulton, 
Snider, Fisher and Critchfield. 

—— ego —_— 
Half-Fare from Passengers Who Must 
Stand Up. 

A bill has been introduced in the In- 
diana Legislature that is giving the inter- 
urban traction men some uneasiness. The 
hill seeks to compel greater facilities in 
the number and capacity of cars. If the 
measure becomes a law, according to its 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 267 


provisions the conductors may not collect 
more than half-fare from those not. pro- 
vided with a seat. If a ticket is held 
by a passenger compelled to stand, a re- 
fund check must be issued to him, redeem- 
able at anv ticket office of the company. 
— 0 O 0 ——— 
Ithaca Section, American Institute Elec- 
trical Engineers. 

At the regular meeting of the Ithaca 
Section, A. I. E. E., January 26, M. M. 
Goldberg. a graduate student in Cornell 
University and an alumnus of the Univer- 
sity of Munich, delivered a paper on Vari- 
able-Speed Induction Motors.” This pa- 
per was based partly upon the conven- 
tion paper of H. C. Specht, on “Induction 
Motors for Multispeed Service with Par- 
ticular Reference to Cascade Operation.” 
Mr. Goldberg outlined clearly the prin- 
ciples of induction-motor operaticn, giv- 
ing a simple mathematical treatment of 
the induction motor based upon the ro- 
tating ficld. By this means he showed 
what would be necessary to change the 
speed of such a motor, explaining why 
an increase of secondary resistance is 
not a practical means of reducing 
speed. He then outlined the various 
methods used for obtaining several speeds 
from the same motor, pointing out the 
objections to each. 

An animated discussion followed the 
paper. In the course of this Prof. V. 
Karapetoff gave a clear exposition of the 
application of the circle diagram to in- 
duction motors operated in cascade. From 
the circle diagram Professor Karapetoff 
was led to differ from some of Mr. 
Specht’s conclusions. He also enlarged 
upon the use of the synchronous motor, 
rotary converter and Hevland motor. 

The paper and discussion brought out 
numerous questions, the answers to which 
were of interest. The mecting was one 
of the best from the technical standpoint 
that has been recently held by the local 
section. It illustrated an important prin- 
ciple in the conducting of university 
branch meetings, namely, that a prelimi- 
narv discussion of the general subject 
should prepare the way for a more specific 
study of engineering practice. 

The next feature in the work of the 
Section will be the second annual dinner, 
which will be held early in February. 
D. B. Rushmore, of the General Electric 
Company, who is to deliver a technical 
address, will be the guest of honor. ‘The 
Section is also expecting a visit from 
Frank J. Sprague, who will speak infor- 
mally on “The Railway Electrification 
Probleml’? 
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TEMPERLEY TRANSPORTERS. 

The Temperley transporter, introduced 
nearly seventeen years ago, provides essen- 
tially a traveler which automatically 
raises, traverses and lowers a load while 
supported and running along the flange 
of a simple I-beam suspended in an in- 
clined or horizontal plane to a ship’s der- 
rick or mast. There have been evolved 
elaborate structures in which the beam is 
carried on traveling supporters with long 
cantilever arms, so that the traveler has a 
wide range for raising coal, etc., from 
ships, trains or bins in specially devised 
grabs or skips, and delivering the load to 
bins and hoppers. The handling of the 
load is entirely mechanical, and is con- 
trolled by one operator on the transporter. 
These transporters are manufactured by 
the Temperley Transporter Company, 
which is now amalgamated with Applebys, 
Limited, of London, Glasgow and Leices- 
ter, and embracing also the Glasgow Elec- 
tric Crane and Hoist Company, Limited. 
The travelers first invented were driven 
by wire ropes worked by steam winches, 
and had a single purchase for hoisting 
and lowering, with a sliding cam gear 
for automatically locking the traveler car- 
riage to the transporter beam while the 
load was being lifted or lowered, or al- 
ternately for locking the load to the travel 
carriage while the latter was traveling 
along the beam. One of these transporters 
operating at the Deptford station of the 
London Electric Supply Corporation was 
fitted before electric driving had been per- 
fected, and the traveler rope is operated 
by a direct-acting steam engine placed at 
the ground level in the base of the tower 
near to the boiler house. A report by the 
superintending engineer of the station 
gives a figure of six cents per ton as the 
cost of handling coal from barge into 
bunker, but does not include depreciation 
or wear and tear. The cost of repairs 
and upkeep have been small, and consist 


mainly of rope renewals, the life of a 


hauling rope being about 25,000 tons of 
coal, and that of an overhauling rope 
from 40,000 to 50,000 tons of coal. The 
report also states that the working speed 
of the plant could be considerably in- 
creased by an electric drive, and this is 
being contemplated for replacing the pres- 
ent steam engine. A Temperley trans- 
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porter installed at the Poole works of the 
Bournemouth Gas and Water Company, 
in handling 32,661 tons of coal, shows an 
operating cost of about three cents per 
ton.—Abstracted from Engineering (Lon- 
don), January 8. 
< 

METHOD OF PREVENTING THE CHANGE OF 

CONSTANTS IN ROTATING AMPERE-HOUR 

METERS. 

Probably all manufacturers of rotating 
ampere-hour meters have had to contend 
with an evil inherent to this apparatus, 
namely, that after a short while great 
deviations from the original graduation 
curve take place. These manifest them- 
selves particularly at small loads as minus 
errors, so that at a load of one-twentieth 
to ove-tenth of the total the apparatus 
stands nearly still. It was soon found 
that the commutator and brushes are the 
seat of this phenomenon, but the real 
cause still seems to be unknown. In or- 
der to clear up the question a variety of 
experiments was carried out in the labora- 
tory of Geiser & Schmidt, and the re- 
sult of all of them was that the changes 
in constants are due solely to a contact 
resistance between commutator and 
brushes, which is overcome only with diffi- 
culty by the low tensions at small loads, 
but easily bridged at heavy loads. Various 
attempts have been made to remove the 
defect, but none of them has been com- 
pletely successful. The firm of Geiser & 
Schmidt has recently approached the solu- 
tion of the problem in a very simple way. 
The best method of preventing the forma- 
lion of a resisting layer on the commu- 
tator is undoubtedly to keep the contact 
places clean, and the above firm employs 
& brush arrangement which constantly per- 
forms this service while the apparatus is 


was excellently suited for the purpose, as 
its friction on the polished metal parts 
is exceedingly small and a moderate pres- 
eure is sufficient to bring about the de- 


sired effect. The construction of the œ- 
vice is very simple. Besides the current- 
conducting brushes one or two graphite 
brushes are made to bear on the commu- 
tator in such a way that they constantly 
touch the surface over which the former 
slide. The pressure of the cleaning 
brushes can be regulated in a similar man- 
ner to that of the others. The error at 
one-tenth load does not exceed 1.5 to two 
per cent.—Translated and abstracted from 
Elektrotechnische Zeitschrift (Berlin), 
January 7. < 
COMPARATIVE RESULTS OF NEW TELE- 
GRAPH SYSTEMS. , 
J. Hollos, at the Budapest International 
Conference of Telegraph and Telephone 
Technicians, held last September, asked 
the reason why, in spite of the large num- 
ber of new telegraph systems recently in- 
vented, these ingenious and excellent de- 
vices are not more widely used in prac- 
tical telegraphy. It is evident that the 
ideal system of telegraphy must be one 
which will adapt itself, without excessive 
delay on the one hand, or waste of per- 
sonnel on the other, to a greatly fluctuat- 
ing load. The output of various systems 
per hour may be taken as follows: Morse 
multiplex, 1,500 words; Morse duplex, 
2,700; Hughes simplex, 3,600; Hughes 
duplex, 5,760; Baudot quadruplex, 5,760; 
Rowland octoplex, 20,000; Murray du- 
plex, 22,000; Siemens-Halske, 24,000; 
Pollak-Virag, 50,000. The following 
table gives the relative costs of various 
systems, based on a distance of 600 kilo- 
metres, and on a traffic of 60,000 words 
in ten hours each day: 
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in operation. The cleaning had to be 
done without causing any considerable 
friction, and experiments showed that the 
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57,800/50.4) 38.400|47.9| 38.400/37.9| 21.600/27.6| 21,800|24.9| 21,600/24.1) 43.200/39.3 
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Mr. Hollos thinks that this table goes 


far to explain why so many of these in- 
ventions have failed to find favor, and 


nardest graphite obtainable in commerce why so many cireuits continue to be 
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worked by the Morse manual system. As 
a multiplex telegraph he favors the prin- 
ciple adopted by M. Mercadier, which per- 
mits the use of a varying number of 
ordinary manual sets on the same wire, 
according to the fluctuation of require- 
ments. He thinks that the future belongs 
to a system which will combine this great 
flexibility with the use of keyboard trans- 
mitters and type-printing receivers. 
Major O’Meara furnished the Conference 
with some detailed information associated 
with the subject of Monsieur Hollos’ 
communication, giving a comparison of 
the Murray, Wheatstone, Baudot, Hughes 
and Morse Quadruplex Systems, having 
ascertained by an actual trial, under uni- 
form conditions, the output, working ex- 
penses, and other particulars of each 
system under review.—Abstracted from 
the Post Office Electrical Engineers’ Jour- 
nal (London), January. 


FUEL COSTS IN SMALL CENTRAL STATIONS. 

In the smaller stations the engineers 
are handicapped in many ways. With 
steam plants the standby losses account 
for a large proportion of the fuel bill, and 
labor charges are unduly heavy when 
averaged over a small output in unite. 
Hence the engineer who can make a small 
station remunerative deserves much more 
credit than he usually receives. The log 
sheets of the Leatherhead and District 
Electricity Company, Limited, at Leather- 
head, England, which was equipped with 
steam plant in its initial installation, 
show that the fuel records are below the 
average when the size of the plant is con- 
sidered. The log for the week ending 
January 28, 1905, shows that the coal 
burned per unit generated was 7.2 pounds, 
and per unit sold 8.4 pounds. For the 
week ending July 15, 1905, the coal aver- 
aged 9.44 pounds per unit sold, costing 
2.2 cents. The output of electricity for 
the week ending January 20, 1906, was 
2,420 units, and the fuel averaged 8.6 
pounds per unit, costing 2.05 cents. 
These figures are all for a steam station 
and show the cost of fuel to be well over 
two cents per unit. In September, 1906, 
an eighty-kilowatt Diesel oil engine set 
was installed and set to work. It was 
decided to use this set for all the load 
possible, but to keep a boiler banked so 
that a steam set could be started up if 
needed to take over the supply. In tne 
fuel charges for the week ending January 
26, 1907, the cost of banking the boiler 
fire is included, and also the cost of par- 
affine oil used when starting up the Diesel 
oil engine. During that weck 3,036 units 
Were sold, and the fuel per unit sold cost 


0.69 cent. Crude Texas oil was used, 
costing $16.25 per ton delivered into the 
station. For the week ending January 
18, 1908, the units sold were 3,744, and 
the fuel charge averaged only 0.57 cent 
per unit sold, with crude oil costing 
$15.50 per ton. The banking of fires was 
still entailing some coal. A second Diesel 
engine of eighty-kilowatt capacity was in- 
stalled, so that banking coal is now 
avoided. Both of these engines are run 
on the peak load. The log sheet for the 
week ending December 5, 1908, shows 
that 4,478 units were sold. The fuel cost 
averaged 0.66 cent per unit sold. The 
increase over the previous records is due 
to a rise in the price of oil to $17.70 per 
ton. The other station charges for the 
same week and the total cost per unit sold 
are as follows: Oil and stores, 0.05 cent; 
wages for generation, 0.32 cent; repairs, 
0.07 cent; wages on mains, 0.15 cent. For 
the corresponding week of the previous 
vear the total cost was 1.27 cents, or less 
than two-thirds of what it previously cost 
for fuel alone when the steam plant was 
working. The saving in wages is also 
considerable, but with small stations there 
is not a direct relation between the 
amount of plant worked and the number 
of attendants which exists in larger works. 
The log sheet also shows that the consum- 
ers must be getting some advantage from 
the reduction in cost, as there is a fifteen 
per cent increase in the output for the 
past year. This increase in consumption 
has been secured in spite of the intro- 
duction of metallic-filament lamps into 
many of the consumers’ premises.—Ab- 
stracted from the Electrical Engineer 
(London), January 1. 
< 


INDUCED DRAFT IN THE POWER HOUSE, 
AND MODERN PRACTICE IN ITS APPLI- 
CATION. 

The wide adaptability of the centrifugal 
fan, as used for induced-draft purposes, 
says C. L. Browne, has perhaps tended to 
encourage ihe practice of leaving the de- 
sign of the induced-draft plant until the 
whole of the other portions of a station 
have been decided upon. However, in or- 
der to gain the full advantage following 
the use of mechanical draft, the plant in- 
etalled should be carefully designed and 
intelligently applied. The steam jet as an 
alternative to the fan for producing boiler 
draft has met with a certain amount of 
popularity, and this is difficult to under- 
stand, since the fan holds the ground on 
the score of efficiency. The evidence col- 
lected goes to prove that the proportion 
of the total amount of steam generated 
which is absorbed by the steam jet in pro- 
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ducing draft varies from about five to 
twenty-five per cent, while that required to 
drive a fan for the same purpose is from 
a fraction of one per cent under good 
ordinary working conditions to a total 
maximum of three to five per cent. The 
steam jet has the merit of being cheaper 
in first cost, but in addition to its extrava- 
gant steam consumption, the steam driven 
into the furnace has to be heated, and a 
portion of the heat which is absorbed is 
carried away up the chimney. There ap- 
pears to be an impression among engi- 
neers who have practical acquaintance 
with both induced and forced-draft sys- 
tems that the latter has a tendency to 
blow holes in the fire. There is no doubt, 
also, that with induced draft a much 
lower temperature can be maintained in 
the boiler house. Induced draft also 
leaves the front of the boiler fully ex- 
posed, and there is no possibility of smoke 
or flame at the fire door. On the other 
hand, although the weight of air is prac- 
tically the same in both cases with induced 
draft, its volume is greater due to its in- 
creased temperature, and this necessitates 
a larger fan. One of the most important 
advantages of mechanical draft is the 
complete control which the engineer re- 
tains over its intensity. With induced 
draft, by means of an automatic draft 
regulator, the rate of combustion can be 
mechanically varied so as to maintain a 
practically constant steam pressure under 
widely varying fluctuations of demand 
made upon the boiler. Chimney draft has 
the disadvantage that it is affected largely 
by climatic conditions, so much so that 
there is a very decided difference between 
the intensity of the draft in winter and 
that obtainable on a hot summer’s day. It 
is also affected to a certain extent by the 
wind. Thus it often happens that on a 
damp, muggy day, when the sky is over- 
cast, a heavy lighting load comes on early 
in the afternoon; and at a time when a 
high rate of combustion is required to 
meet the demand for steam, the same 
weather conditions that created the de- 
mand simultaneously decrease the effective 
draft in the stack. It will often happen 
that the power demand on such occasions 
will rise above the normal. The falling 
off may be due to a heavy fall of rain, 
which will cause an overcrowding of the 
street tram cars; and snow and slush may 
still further increase the demand for 
power. The author considers that, regard- 
ing both the chimney and the engine- 
driven fan as heat engines, the efficiency 
of the Jatter is from forty to eighty times 
greater than the former:—Abstracted 
from the Electrical: Enginctr (London). 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


Safety Ironclad Fused Switches. 


A complete line of ironclad fused 
switches is being designed by the Detroit 
Fuse and Manufacturing Company, manu- 
facturer of “Arkless” enclosed fuses, and 
will embody an entirely new knife-switch 
mechanism. This mechanism is con- 
trolled by a plunger from the outside of 
the box, making it possible to throw on 
or off the current without opening the box. 

The manufacturers claim the following 
advantages in this line over any other 
Ironclad devices now on the market: The 
box can be sealed, preventing theft of cur- 
rent or tampering with the fuses by in- 
competent persons, while the switch can 
be thrown on or off as desired. The new 
mechanism insures quick make and equally 
quick break, there being no intermediate 
position. The spring is sufficiently strong 
to throw the switch either on or off inde- 
pendently of other pressure. 

It is impossible to make contact by 
closing the cover, as in so doing an exten- 
sion on the plunger engages a lug on the 
base, preventing the knife blades from ap- 
proaching the terminals in the box. 

It is impossible to break the circuit by 
cpening the cover, as when the switch is in 
the “on” position the plunger projection 
extends into the lug in the base and can 
only be removed from this position by 
means of the quick-action spring mechan- 
ism, thereby opening the circuit. 

The switch can be opened and a blown 
fuse replaced within thirty seconds with- 
out touching or coming into close prox- 
Imity with any live parts. 

It is impossible to replace a fuse with- 
out first actuating the switch to its “off” 
position. 

Fig. 1 shows the outside view of this 
box. There will be noted a screw under 
the winged nut, making it possible to seal 
the box. The switch can be thrown on by 
pushing the plunger knob and thrown off 
by a slight pull. Fig. 2 shows the inside 
of the box. It will be noted that the fuses 
are mounted between the knife blades 
of the switch and on a fiber cross-bar con- 
trolled by the plunger. The mechanism 
consists of two springs, a large bow-spring 
in which a smaller spring is inserted. This 
smaller spring is in either a concave or 
convex position, thereby throwing the 


MECHANICAL APPARATUS 


knife blades either into or out of the jaw 
terminals in the porcelain base. In Fig. 
2 a portion on the cast-iron box extends 
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FIG. 1.—OUTSIDE VIEW OF SWITCH BOX. 


through the porcelain base, the centre of 
this being drilled to accommodate the 
plunger projection, thereby preventing the 


FIG. 2.—SAFETY IRONCLAD FUSED 
SWITCH. 


cover from being opened or closed when 
the switch is in the “on” position. 

The manufacturers claim this box to be 
foolproof, fireproof, fumeproof and dust- 


proof, and have designed it specially for 
motor control and entrance service where 
a switch will be subjected to severe usage. 
Information regarding the various sizes 
and designs can be secured by writing the 
manufacturer, the Detroit Fuse and 
Manufacturing Company, Detroit, Mich. 
ede 
Excello Arc Lamps in Chicago. 

Among the many visitors at the Chi- 
cago Electrical Show who admired the 
striking exhibit of the Excello Arc Lamp 
Company, there were probably but few 
who realized the remarkable strides at 
which this company’s business is going 
forward in Chicago. 

The first flaming-are lamps installed in 
Chicago were two Excellos, shipped over 
from Germany by the Excello Arc Lamp 
Company three years ago to Mr. Litt, and 
placed at the entrance of McVicker’s 
Theatre. These lamps are still operating, 
giving satisfactory service every night, 
and it is a strong commendation of the 
durability and reliability of this lamp, 
that during this entire period the lamps 
have required no attention whatever, 
beyond the usual cleaning. In fact, the 
bonnet containing the mechanism has 
never been removed, the seal affixed at the 
factory being still unbroken. 

A year ago, the Excello Arc Lamp 
Company decided to open a branch office 
at Chicago, with Geo. W. Armstrong in 
charge. During the past year the number 
cf Excellos burning in Chicago has in- 
creased over 700 per cent. The most 
noticeable installations have been at the 
entrances of hotels, theatres, restaurants, 
etc., and these have been noted by the 
most casual observers, but it is not gener- 
ally known that over one-third of the 
Excellos in Chicago are in industrial 
plants, where their use has resulted in 
enormous savings in the power used for 
lighting and at the same time increased 
the amount of illumination. 

The invention of the flaming-arc lamp 
is one of the most important developments 
in industrial illumination that has been 
accomplished since the days of the first 
electric arc lamp, and American manufac- 
turers are to be congratulated upon the 
Vigorous and aggressive policy of the Ex- 
cello Arc Lamp Company. 
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Wagner Polyphase Motors. 

The Wagner Electric Manufacturing 
Company’s early experience in the field 
of alternating-current motor manufacture 
was in connection with the development 
end manufacture of the well-known Wag- 
ner single-phase motor. The characteris- 
tics of polyphase motors differ but slightly 
from those of the single-phase type after 
the motor has attained full speed. In 
the single-phase type it is necessary to 
employ an armature operating upon one 
principle at starting and equipped with 
an automatic governor for converting to 
the other when running. In the stator 
construction, however, the two types are 
almost identical, the difference being sim- 
ply that for the single-phase motor all 
windings are in a single circuit, for two- 
phase construction in two circuits, and 
for three-phase in three circuits. ‘There- 


fore, although the Wagner company did 


WAGNER 75-HORSEPOWER WOUND ROTOR POLYPHASE 


MOTOR. 


not begin the building of polyphase mo- 
tors until the expiration of the funda- 
mental patents some years ago, its many 
years’ experience in the more difficult 
problems connected with the design and 
manufacture of single-phase motors was 
an excellent preparation for the poly- 
phase field, enabling the company at once 
to enter that field under conditions ex- 
tremely advantageous. 

Most induction motors built under the 
protection of the fundamental revolving: 
field patents were well designed and well 
constructed, and it was largely upon these 
models that the enormous demand for 
alternating-current motors was built. 
The Wagner Company, with its substantial 
prestige as a builder of serviceable single- 
phase motors, entered the polyphase field 
with a line of motors which not only 
Maintained, but added to, its reputation. 


The possession of a complete factory or- 


ganization for this character of work 
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eliminated the usual “experimental 
stage,” so that the new motors at once 
took their place by the side of the other 
first-class products of the company. 

As is well known, starting torque, effi- 
ciency, overload capacity, and slip are in- 
herently co-related in an induction mo- 
tor. Special merit in one feature will 
recessarily be accompanied by & corre- 
sponding sacrifice in others. The pro- 
portioning of these characteristics in de- 
sign resolves itself largely into questions 
of judgment and policv. Wagner poly- 
phase motors are designed to exert liberal 
torque at starting, and to have reasonably 
high efficiencies, but, above all, high over- 
load capacity. The selection of values 
of each is based upon the theory that 
surety of start and dependability under 
extreme, though perhaps temporary, over- 
load, are of greater importance than high 
theoretical efficiency reached only when 


6/-/76 


operating at full normal load. It is 
urged by the Wagner company that actual 
and prospective users of polyphase mo- 
tors should give most careful considera- 
tion to the characteristics collectively, and 
should not allow particular stress upon 
one feature to blind them to others, point- 
ing out that thev can vary, just as well 
as any motor manufacturer, the relation 
between the features above referred to, 
and will do so to meet special require- 
ments in any feature when they are as- 
sured that the motors will answer the 
operating requirements. 

The Wagner company also points out 
that the torque exerted by an induction 
motor at starting is dependent upon the 
resistance in the rotor, and therefore, 
other things being equal, a rotor of high 
resistance will have a high starting torque. 
As a considerable portion of the rotor loss 
is due to the resistance, motors of high 
starting torque will have a tendency 
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toward lower efficiency ; or, in other words, 
high efficiency is usually obtained at sac- 
rifice in starting torque. Whatever the 
resistance of the rotor, the slip, which 
is the loss in speed or lag of the arma- 
ture behind the speed of the revolving 
field, will increase with the load and be 
approximately proportional thereto. The 
greater the slip under normal load, the 
greater will be the slip under overload. 
Wagner polyphase motors are built in 
both the squirrel-cage and wound-rotor 
ivpes. In the case of the squirrel-cage 
ivpe of any polyphase motor the windings 
cf the rotor are, of course, fixed to the 
extent that they cannot be varied at will 
after the motor is-built. It is, however, 
ihe policy of the Wagner company to 
equip squirrel-cage rotors with end rings 
of greater section, and, therefore, iower 
resistance, than can be used in many 
cases, the object being to obtain motors 


ROTOR OF WAGNER 350-HORSEPOWER MOTOR IN 


PROCESS OF WINDING. 


having minimum slip, maximuin efficiency 
and maximum overload capacity under 
normal operation. When the torque re- 
quired by some very unusual and cntirely 
abnormal installation exceeds that of av- 
erage conditions, it is quite a simple mat- 
ter, with a Wagner motor, to reduce the 
rection of the rotor end rings, by turning 
them down in a lathe, and thereby in- 
crease the resistance and starting torque. 

With all equirrel-cage motors, that 
would otherwise draw current from the 
line in sufficient proportion to be of a 
disturbing nature, a starting device, which 
has already been described in these col- 
umns, is provided by the Wagner com- 
pany to reduce the voltage applied to the 
motor terminals. The usual practice is 
to use this starter for all motors greater 
than five-horsepower capacity. 

The Wagner Electric Manufacturing 
Company’s factory and main office are in 
St. Louis, Mo. 
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A New Line of Alternating-Current. 
Self-Starters. 

A new line of self-starters, designed 
for use with alternating-current motors, 
has recently been placed on the market 
by the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. These in- 
clude self-starters for use with single, two 
or three-phase motors, which may be 


FIG. 1—C. & H. SELF-STARTERS, TO BÐ 
THROWN DIRECTLY ACROSS SINGLE, 
TWO OR THREE PHASE LINES TO 
START. 


thrown directly across the line to start 
(Fig. 1), two types of self-starters for 
equirrel-cage motors (Fig. 2 and Fig. 3) 
and two for slip-ring motors (Fig. 4 and 
Fig. 5). In addition to these five types 
of self-starters the same company has 
brought out a line of two-pole and three- 
pole float switches, the latter being illus- 
trated in Fig. 6. 

The float-switch is used in connection 
with a copper float, chain and weight for 
automatically starting and stopping mo- 
tors operating pumps on open-tank sys- 


FIG. 2.—C. & H. SELF-STARTERS FOR USE 
WITH SQUIRREL-CAGE MOTORS. 


tems, the method of installing the appa- 
ratus being shown in Fig. 7. By ad- 
justing the two buttons shown on the 
chain passing through an eye in the arm 
of the float-switch, this arm will be 
moved up or down whenever the water in 
the tank reaches a predetermined high or 
low level, thus opening or closing the 
circuit to the solenoid of the self-starter, 
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which in turn operates to stop or start 
the motor. 

In cases where it is desired to automati- 
cally start or stop a small single-phase 
motor, which may be thrown directly 
across the line, the equipment shown in 
Fig. 7 may be used without a self-starter, 
provided the motor is of the self-starting, 
or polyphase, squirrel-cage type and is 
installed at no great distance from the 
tank and float-switch. If it is necessary 
to locate the motor at a distance from the 
tank, then the cost of wiring between the 
float-switch and motor will become ex- 
cessive and economy will dictate the use 
of a self-starter in connection with the 
float-switch. 

The latter arrangement necessitates the 
use of only two small pilot wires between 


FIG. 3.—C. & H. TRANSFORMER TYPE SELF- 
STARTERS FOR USE WITH SQUIR- 
REL-CAGE MOTORS. 


the float-switch and self-starter, the cur- 
rent carried in these wires being merely 
that required to energize the solenoid of 
the self-starter. The main-line current 
is carried in the wires which connect the 
self-starter to the motor, and if these are 
placed close together, the heavy wiring 
will be reduced to a minimum. When, 
as often happens, the pumping equip- 
ment and the tank are several miles dis- 
tant from one another, the possibility of 
confining the long-distance transmission 
to the small pilot wires running from the 
float-switch to the self-starter represents 
a saving in first cost, which will more 
than cover the cost of the self-starter. 
The self-starter, illustrated in Fig. 1, 
is standard in sizes from one to fifteen 
horsepower, but can be used only with 
cingle, two or three-phase motors, which 
can be thrown directly across the line to 
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start. As indicated above, it can be used 
in connection with a float-switch and cop- 
per float on open-tank systems, and by 
substituting a pressure regulator for the 
float-switch it can also be employed for 
automatically starting and stopping mo- 
tors operating on compression systems. 
It finds a further application in the 
vacuum cleaning systems, which are now 


FIG. 4.—C. & H. SELF-STARTERS FOR SLIP- 
RING INDUCTION MOTORS. 


being so widely installed in hotels, apart- 
ment houses and office buildings. In such 
cases, the motor, self-starter and vacuum 
pump are usually installed in the base- 
ment and a snap switch or push-button 
for starting and stopping the motor is 
placed on each floor, or in each room, if 
desired, these being connected to the so- 
lenoid of the self-starter by small pilot 
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FIG. 5.—C. & H. SELF-STARTERS FOR SLIP- 
RING MOTORS WITH CENTRIFUGAL 
PUMPS. 


wires, the heavy wiring being again re- 
duced to a minimum, as in the case of 
self-starters used in connection with 
pumps. 

The self-starter shown in Fig. 2 re- 
duces the starting current by inserting re- 
sistance in the primary circuit of the mo- 
tor. Where it is desirable to still further 
reduce the starting current, a potential- 
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type of self-starter, as illustrated in Fig. 
3, should be used. Squirrel-cage motors 
are not well adapted for starting under 
heavy loads, hence the self-starters above 
described (Fig. 2 and Fig. 3) should be 
used only where the starting duty is light. 
They are well adapted for starting line 
shafte, ventilating fans or centrifugal 
pumps, but are not suitable for use with 


FIG. 6.—C. H. FLOAT SWITCH FOR ALTER- 
NATING-CURRENT MOTORS. 


reciprocating pumps or machinery start- 
ing under load. 

As stated above, the self-starter illus- 
trated in Fig. 1 can be used only in con- 
nection with alternating-current motors 
which can be thrown directly across the 
line to start. The leading power stations 
of the country limit the size of squirrel- 
cage motors which they will permit to be 
thrown directly across the line to five to 


FIG. 7.—FLOAT SWITCH AND LEVER AR- 
RANGEMENT. 


seven-and-one-half horsepower. If large 
motors are installed it is necessary to re- 
duce the starting current taken by the 
motor so as to avoid causing violent line 
disturbances. In such cases the eelf- 
starter illustrated in Fig. 2 or Fig. 3 
should be used. ; 
The slip-ring type of motor is mu 
better suited for heavy starting duty than 
the squirrel-cage motor, its starting char- 
acteristics being similar to that of a direct- 
current shunt-wound motor in cases where 


ihe starting torque does not exceed 250 
per cent of the normal torque. In other 
words, a line current of 150 per cent gives 
a starting torque of 150 per cent, which 
is usually sufficient to start an average 
Joad. Where it is desirable, therefore, to 
reduce the starting current taken by the 
motor to the lowest possible amount a 
slip-ring type of motor should be used. 
Self-starters suitable for use with slip- 
ring motors are illustrated in Fig. 4 and 
Fig. 5. Fig. 4 is suitable for use with 
motors starting under full load, while Fig. 
5 is limited in its application to motors 
starting under light load or no load. In 
such cases it is possible to reduce the num- 
ber of starting steps for a given peak, 
since when starting under light-load con- 
ditions the initial inrush of current will 
not greatly exceed the normal current 
tuken by the motor. On the other hand, 
if the motor must be started under full 
load it is necessary to provide heavier 
starting resistance and to increase the 
number of starting steps, as is done in the 
self-starter illustrated in Fig. 4. 
ede 
The DeVeau Ali-Metal Telephone. 
The DeVeau all-metal telephone, of the 
automatic switchless pattern, consist? of 
an instrument in an all-metal stamped- 
steel case composed of a base with knock- 
out rings, top and bottom, for cable in- 
sertion. The cover clips on this base 


DE VEAU ALL-METAL TELEPHONE. 


without the use of any screws, hinges or 
lock. It is treated with a black rubber 
finish and the trimmings are in full 
nickel-plate, making a very handsome ap- 
pearance. Other finishes in imitation of 
oak, mahogany, etc., can also be obtained. 

The instrument can be used for metal- 
lic-circuit or common-return service. It 
has the self-contained, ball-bearing hook 
mechanism, a distinctly DeVeau feature. 
All movable parts in the telephone are in- 
terchangeable. The line wires are intro- 
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duced through fibre bushings in the rear 
of the telephone. The set is without 
wood of any kind, being an all-metal in- 
strument. 

All connections are made with screws, 
inside. The instrument is equipped with 
celluloid name-plates with names printed 
in black. The new glass mouthpiece, 
which is very cleanly, can be furnished 


THE DE VEAU ALL-METAL TELEPHONE. 


on this telephone if desired. The instru- 
ment is absolutely dustproof and fire- 
proof and will not warp or be affected 
by any condition of heat or moisture. 

The new type hotel telephone of all- 
metal construction is also a very fine in- 
strument. The telephone itself is prac- 
tically indestructible and has all the ad- 
vantages of the above set except that it 
is not an automatic switchless instrument. 
The automatic telephone can also be 
equipped with the city-exchange connec- 
tion. 
ee 
Affairs of the Interborough-Metropol- 

itan Company. 

At the annual meeting of the Interbor- 
ough - Metropolitan Company of New 
York, Theodore P. Shonts, president of 
the company, said the operating expenses 
of the Metropolitan for the year ended 
December 31, 1907, were $212,184, while 
for the vear ended December 31, 1908, 
they were $190,641. At the present rate 
the operating costs have been reduced, so 
that for the current year the operating 
expenses will not be over $75,000. This 
applies to the Metropolitan Street Rail- 
way. 

The Interborough showed an increase of 
$70,000 in earnings last October over the 
corresponding month in the previous sear. 
The increase in November was $150,000 
and for December $264,000. The total 
resulta for the year were practically the 
fame as for 1907. 
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Activity in Gas-Engine Building. 

The gas-engine shops of the Allis- 
Chalmers Company’s works, West Allis, 
near Milwaukee, Wis., just now present 
a busy appearance, due to the shipping of 
a large number of power and blowing 
engines, on old orders, and the com- 
mencement of work upon new. 

Among the more notable contracts re- 
cently entered into is one with the Pitts- 
burg Plate Glass Company to furnish 
additional equipment for its plant at 
Crystal City, Mo., which already contains 
the famous “Big Reliable” unit of 3,500 
kilowatts capacity, exhibited by the Allis- 
Chalmers Company at the Louisiana Pur- 
chase Exposition in St. Louis. The new 
apparatus consists of two Allis-Chalmers 
witernating-current generators of 3,000 
kilowatts combined capacity, each driven 
bv a thirty-four by forty-eight-inch hori- 
zontal iwin-tandem Allis-Chalmers gas 
engine. 

The rotative speed is 107 revolutions 
per minute and the total weight of each 
unit is about 1,000,000 pounds, the fly- 
wheel alone weighing 120,000 pounds. 
These units have been designed to carry 
full load at eighty-five per cent power- 
factor, and are guaranteed to operate in 
parallel, delivering _ twenty-five-cycle, 
three-phase current at a terminal pres- 
sure of 2,300 volts. Producers will fur- 
nish the gas required for the engines. 

For the Kokomo (Ind.) plant of the 
came company, there are being built three 
Allis-Chalmers gas engines and gener- 
ators of the same characteristics as the 
units named above, but each of half the 
capacity, or an aggregate of 2,250 kilo- 
watts. 

For the Kansas Buff Brick and Man- 
ufacturing Company ‘there are being built 
by the Allis-Chalmers Company two hor- 
izontal tandem gas engines, one of 500 
horsepower and the other of 250 horse- 
power, to operate on natural gas. They 
will be installed in one power plant and 
are to be connected, through friction- 
clutch couplings on the outboard ends of 
‘he crank shaft, to a common transmis- 
sion shaft, on which will be mounted a 
helt-wheel carrying a belt to drive a 150- 
kilowatt Allis-Chalmers generator. The 
500-horsepower engine will also have a 


belt-wheel from which “power is to be 


transmitted to line-shafting in the brick 
factory. All of the power-transmitting 
machinery and auxiliary electrical appa- 
ratus is to be built in the shops of the 
Allis-Chalmers Company, eliminating any 
division of responsibility. 
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Dinner to Electric Automobile Manu- 
facturers. 

Herbert Lloyd, president of the Electric 
Storage Battery Company, J. R. Williams 
and Charles Blizard, vice-presidents, and 
the sales managers from all over the coun- 
try gave a dinner to visiting electric ve- 
licle manufacturers at Sherry’s, New 
York city, January 20. The dinner, while 
purely social, was notable for the promi- 
nence of the guests and in that it gath- 
cred together, for the first time, nearly all 


the representative vehicle manufacturers. 


Among the guests were Haydon Eames, 
president, Hanson Robinson, W. P. Ken- 
nedy, E. C. Witwer and A. R. Davis, of 
the Studebaker Company; E. Greenfeldt, 
R. C. Norton and O. B. Henderson, of 
the Baker Electric Vehicle Company; 
C. J. Metzger and Louis E. Burr, of the 
Woods Motor Vehicle Company; Robert 
McAllester Lloyd and J. A. Smith, of the 
General Vehicle Company; C. E. Fire- 
stone and R. A. Feud, of the Columbus 
Buggy Company; Charles E. J. Lang, of 
Ranch & Lang; W. B. Coolev, H. H. Rice, 
general manager, and W. C. Johnson, of 
the Waverly Electric Vehicle Company; 
Col. E. W. M. Bailey, of the Bailey Car- 
riage Company; Geo. M. Bacon, of the 
Anderson Carriage Company, and J. E. 
Michel. | 

In addition to the general good-fellow- 
ship the guests enjoyed an entertaining 
vaudeville show, interspersed with hits on 
the visitors, their products and current 
automobile topics. 


edge 
Philadelphia Rapid Transit Wins Suit. 
Decision was handed down on January 
27 in the five-cent fare case in favor of 
the Philadelphia Rapid Transit Company. 
The bill of the city against the company 
to prevent the raising of fares and cur- 
tailment of transfers is “dismissed with 
costs.” 
The decision was written by Judge 
Staake and concurred in by Judge Ral- 
ston. The suit in equity brought by City 
Solicitor Grenfell on behalf of the city of 
Philadelphia to test the right of the Phil- 
adelphia Rapid Transit Company to abol- 
ish certain free transfers along the lines 
of the company was filed on September 
11, 1908. The decision of Judge Staake 


dismisses ‘the bill of the city- with costs 


and maintains every contention of the 
company. | | 

The decision says that the issuance of 
free transfers by the Philadelphia Rapid 
Transit Company is clearly within their 
legal right and that a transfer is not a 
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fare as prescribed within the meaning 

of the ordinance of councils of July 1, 

1907, when the contract with the city of 

Philadelphia was ratified. 

ede 
Michigan United Railways. 

The annual meeting of the Michigan 
United Railways Company will be held at 
Kalamazoo, March 1. The stockholders 
will be asked to authorize an increase of 
the capital stock from $5,000,000 to 


7,000,000, and to authorize the execu- ` 


tion of the first and refunding mortgage, 
dated May 1, 1906, upon the property 
end franchises of the company, owned or 
to be acquired, to the Knickerbocker 
Trust Company, trustee, to secure an 
issue limited to $12,500,000, of first and 
refunding mortgage thirty-year five-per- 
cent gold bonds of the company and to 
authorize the acquisition by the company 
of all the property and franchises of the 
Lansing & Jackson Railway Company. 
Books close February 15 and reopen 
March 5. 


ede 
New Brooklyn Rapid Transit Directors 

At the annual meeting of the stock- 
holders of the Brooklyn Rapid Transit 
Company, held January 29 in Brooklyn, 
three new directors were chosen to fill 
the vacancies in the board. James H. 
Wallace, president of the Central Trust 
Company, of New York, was elected to 
succeed the late Anson R. Flower; J. Hor- 
ace Harding, of the banking firm of D. F. 
Barney & Company, was chosen to fill the 
vacancy caused by the death of John.G. 
Jenkins, the banker, and George F. Por- 
ter sueceeds his father, H. H. Porter, who 
retired. 

Anthony N. Brady, Edward H. Harri- 
man and Walter G. Oakman were re- 
elected directors for three years. 

SHe 
To Abolish Grade Crossings and Pro- 
hibit Tresspassing. 

Two bills have been introduced in the 
Indiana Legislature, which were prepared 
hy the Indiana Railroad Commission. 
The purposes of the measures are to cut 
down the number of deaths and accidents 
at grade crossings and to prevent tres- 
passing on railroad rights-of-way. One 
bill gives the Commission authority to 
make an examination of all the grade 
crossings in Indiana and to order such 
changes as shall be deemed necessary to 
the safety of the public. The second pro- 
vides that anyone trespassing on a rail- 
road or traction right-of-way shall be fined 
from $5 to $100, or imprisoned for 8 
period of from five to thirty days. S. 
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Current Electrical News 


CONTINENTAL EUROPE. 


(Spectal Correspondence.) 

Panis, JANUARY 19.—The city of Budweis, Austria, is to 
have a central station and a tramway system, and at present the 
plans for the project are being considered by the Municipal 
Council. It is stated that the contract will be awarded to the 
International Electric Company of Vienna, which is one of the 
leading Austrian electrical contracting firms. The outfit for the 
central station includes two boilers of the Tischbein pattern and 
two 450-horsepower compound engines. The latter will be direct- 
coupled to three-phase alternators, which have a terminal pres- 
sure of 5,000 volts. Rotary-converter groups will supply the cur- 
rent for the tramway lines, 

The Spanish Government recently authorized the Gurpuzcoa 
province, in the northern part of the country, to organize a tele- 
phone service, which the local administration is to operate for 
a period of thirty-five years. According to the present agree- 
ment, the Government is to receive ten per cent of the receipts. 

It is proposed to erect a central station of considerable size 
in connection with the Lubeck blast-furnace works. The new 
plant is to be run by gas engines using blast-furnace gas. There 
are several types of engines designed on the Continent which are 
well adapted for this purpose. At the start, the plant will be 
equipped with engines having a capacity of only 4,600 horsepower, 
but the furnaces can give a supply of fuel gas estimated at 
16,000 horsepower. For the electrical equipment Siemens-Schuck- 
ert apparatus is to be used. A syndicate formed in Hamburg for 
constructing and operating the new station includes the blast- 
furnace company, which latter expects to use a considerable part 
of the current for running electric motors in the works. 

The city of Brescia is to hold an international exposition, 
during the present year, which will be mainly of an electricai 
character. In the present enterprise the municipality of Milan 
ig also interested. In connection with the exposition there will 
be a certain number of exhibits which have a general character 
and lie outside the electrical field. For organizing the exposition 
two committees have been formed, one of which is located at 
Brescia and the other at Milan. There are fourteen different 
classes of electrical exhibits on the programme. The first class 
of exhibits relates to historical and statistical questions, also to 
periodical publications, etc., while the remainder include the 
usual classes of machines, motors and the various applications of 
electricity. 

Regarding electrical projects in Austria, I note the plans for 
a tramway line which is to run from the railroad station of 
Drohobyez, on the state railroad, to the centre of the town. 
There is also a tramway line to be built from the Drohobyez 
Station to the Truskawiec station on another railroad. These 
enterprises are located in the Galicia region. The generating 
Plant for the tramway lines will contain two Diesel heavy-oil 
motor groups coupled to multipolar generators, and a storage bat- 
tery will be operated in parallel with these machines on a 550- 
Volt circuit. It is also proposed to construct an electric line from 
Trieste to Monfalcone, in the Adriatic region, the plans having 
been submitted to the Minister of Railroads. This is to be a 
standard-gauge road and will carry only passengers and baggage. 

A. DE C. 


GREAT BRITAIN. 


(Special Correspondence.) 


LONDON, JANUARY 23.—A serious effort is at last being made 
to form what is called an “electrical league,” the object of 
Which is to secure, by proper representations in Parliament 
and elsewhere, better conditions for the electrical industry to 
work under. By this means it is thought that the present de- 
Pression will be largely ameliorated, A provisional committee 
of some standing has already been appointed, but the exact de- 
tails of the organization will be formulated by a council to be 
elected. The membership of the proposed league will consist of 
anyone connected with the electrical industry in any way, in- 
cluding manufacturers, consulting engineers, shareholders, con- 
tractors, traders, employers and employes. 

A new agreement has been entered into with the “G. B.” 
surface-contact traction company by the London County Council 
for carrying out the modifications of the system in the Mile End 
Road, London, proposed by the president of the Institution of 
Electrical Engineers. The main alterations are in connection 
with the car equipment. The working expenses of the surface. 
contact systems at Lincoln are slightly less than the average of 
overhead systems in the country, the current consumption being 
1.2 kilowatts per car-mile. The line leakage has averaged 0.25 


ampere for the three miles of track. The feature of the system 
ia the use of contact studs which have cast-iron heads, the top 
surfaces of which are level with the surface of the roadway. 
From an official report it appears that there are now in the 
United Kingdom 2,286 miles of electric tramway owned by mu- 
nicipalities and companies. G. 
A report has just been issued as the result of an inquiry 
held by the Home Office respecting regulations which it was 
proposed to enforce upon all owners of premises, coming within 
the Factory Acts, on which there are electrical installations. 
The report contains a set of regulations differing in many 
important respects from those agreed upon between the Home 
Office and the objectors to the first motion. Of course, the ob- 
ject sought is to set up a standard of safety in factory and 
other installations and to provide for periodical inspections to 
see that this is complied with. With regard to existing work 
the rules will not apply, except that certain necessary altera- 
tions must be carried out at the discretion of the Home Office. 
On the other hand, new work must comply absolutely with the 
regulations. So far as lighting systems are concerned, rules 
will not apply to installations up to 220-volt direct or 125-volt 
alternating current. The safety of the employes is the main 
object, the Board of Trade regulations already in force applying 
only to the safety of the public from supply mains, etc., under 
the streets. | 
The Indo-European Telegraph Company is about to beat all 
records for direct telegraphic working, having introduced this 
week direct working between London and Karachi, a total 
distance of 5,532 miles. Since 1903 direct Wheatstone working 
has been in operation between London and Teheran in Persia, 
and until a comparatively recent date there was no land line 
between Teheran and Karachi. For the last forty years com- 
munication with Karachi has been carried out by means of a 
land line between Teheran and Bushere on the Persian Gulf, 
and thence by cable to Karachi. Before 1903 it had been nec. 
essary to have two retransmissions of messages between Lon- 
don and Teheran. It is worth noting that, with the exception 
of about 200 miles between England and Germany, the wire is 
entirely a land line and passes through almost every variety 
of country between the German seaboard and Persia. 
Tramway managers throughout the country have heen rec. 
ommended by the Board of Trade to fit a certain number of 
their cars with speed indicators in order that drivers may have 
some experience of judging the speed at which their cars are 
traveling. The Board of Trade, however, admits that at present 
speed indicators have not reached that stage of perfection to 
justify the issuing of an order requiring them to be fitted to all 
cars. G. 


EASTERN CANADA. 


(Spectal Correspondence.) 


OTTAWA, JANUARY 30.—Electrical contractors of Montreal 
have just formed an association of which the aim is to adjust 
trade grievances, both general and individual: keep the mem- 
bers informed in regard to trade conditions: raise the standard 
of electrical construction, and in other ways to benefit mem- 
bers and improve conditions of this particular business. 

Sir George Drummond, in his latest circular letter to the 
Mexican Light and Power Company’s shareholders, says that 
there is nothing to justify the expectation that the Mexico 
Tramways Company would be able to keep pace with the power 
company in the increase of its dividends. But even if it be 
assumed that it will, nevertheless, be able at all times to pay 
the same dividends as the power company, the proposed ex- 
change under the lease would still be most unreasonable. The 
power company shareholder who accepts such an exchange 
would receive a dividend on eighty shares of Tramway stock 
in lieu of the same dividend on 140 shares of Power stock, a 
loss of forty-two per cent of his income. l 

The question of power at Cedar Rapids, on the St. Law- 
rence River, was discussed by the International! Waterways 
Commission at its meeting in Toronto recently. The Cedar 
Rapids are twenty-five miles from Montreal, and the Cedar 
Rapids Development Company is anxious to take advantage 
of the available waterpower, which is capable of developing 
125,000 horsepower. A difficulty which arises in connection 
with the proposal is the proximity of the entrance to the St. 
Lawrence Canal to the site of the proposed power works. The 
commission adjourned consideration of the matter until its 
next meeting at Buffalo, February 26. 

The annual report of the Shawinigan Water and Power 
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Company shows total gross earnings of $706,244, and after 
providing for all charges and interests on bonds and debenture 
stock a net surplus is given of $276,570, from which four quar- 
terly dividends of one per cent were paid for the year. During 
the past year the company has increased its bonded debt by 
the issue of $750,000 of four-and-one-half per cent debentures 
for the purpose of covering capital expenditures. This deben- 
ture stock was satisfactorily disposed of on the London market. 
The only change in the directors was the retirement of Hon. 
Robert Mackay, and the election of Sir M. Mitchel-Thomson, 
Bart., of London, Eng. J. E. Aldred was elected president. 

` The Montreal Electric Light Company, a new competing 
organization, with powers derived from the Quebec Legislature, 
started on January 29 to plant poles in the streets of Montreal 
in defiance of the city authorities, and the latter ordered the 
city surveyor to arrest all workmen engaged in these opera- 
tions. <A great legal battle is expected as the outcome. This 
new company has completed arrangements with the Saraguay 
Electric Company for the supply of electric power, and is also 
considering the establishment of a steam plant of its own. 
The company has a waterpower available for use on the St. 
Francis River, sixty-five miles from the city. The company 
is authorized by its charter to issue capital stock up to half 
a million dollars. A portion of this capital has already been 
paid up and the company expects by the beginning of next sum- 
mer to be in a position to supply light and power in the city 
of Montreal. W. 


WESTERN CANADA.” 


(Special Correspondence.) 


WINNIPEG, JANUARY 30.—The deadlock between the joint 
board appointed to manage the Port Arthur-Fort William Mu- 
nicipal Electric Railway is now at an end, the four commis- 
sioners having agreed upon C. W. Jarvis of Fort William as 
the fifth commissioner. It is expected this will end the trouble 
between the rival commissioners. 

At a meeting of the civic board of control at Winnipeg, 
Man., tenders for the supply of cable, to be used in connection 
with the civic power scheme, were awarded to the Northern 
Aluminum Company, Shawinigan Falls, at a price of $148,050. 
The towers for the transmission cable will be supplied by the 
Manitoba Iron Works Company, Winnipeg, Man. 

The telephone system installed at Fernie, B. C., by the 
Kootenay Telephone Company, Ltd., is now in operation and 
arrangements are being made with the Crow’s Nest Pass Elec- 
tric Light Company to supply the city with electric light and 
power. So far no definite arrangement has been arrived at 
regarding the operation of the street-railway system. When the 
city was destroyed by fire last August all these public utilities 
were destroyed and more up-to-date apparatus has now been 
instailed. R. 


IMPORTANT DEVELOPMENTS. 
(Speotal Correspondence.) 


HUDSON RIVER POWER COMPANY FILES $500,000 CLAIM 
AGAINST GENERAL ELECTRIC COMPANY.—In an action 
brought by the Hudson River Power Company against the Gen- 
eral Electric Company for $435,000, the amount demanded repre- 
sents a bill for electric energy supplied to the General Electric 
Company by the Hudson River company and which the defend- 
ant has refused to pay until a bill for electrical apparatus fur- 
nished to the power company has been settled by the latter 
corporation. Besides the sum of $435,000 sued for by the Hudson 
River Power Company, the interest and other charges bring the 
claim against the General Electric Company up to over $500,000. 


JAPANESE ENGINEERS REPORT ON ELECTRIFICATION 
OF NATIVE RAILROADS—The Imperial Engineer Corps of 
Japan has recently completed an exhaustive report upon the 
practicability and economy of electrifying all the railways of 
the empire. The work settled to be done in eliminating steam 
railway traction in the zone of Tokio is to be begun at once. 
Other sections will be electrified as soon as the money can be 
found. Japan is well conditioned for generating hydroelectric 
power. The country is for the most part mountainous and has 
many rivers and streams that can be made to yield energy for 
hydroelectric power at very low cost. Japan has between two- 
and-one-half times and three times the average annual rainfall 
of the North Atlantic states, 


STORM DAMAGE IN CALIFORNIA—The long-distance 
power transmission companies of San Francisco are not giving 
out details as to the damage suffered by their lines in various 
parts of the state. Apparently the total loss is very large, though 
more widely scattered and not so heavy on particular lines as 
was at first supposed. The line of the Great Western Power 
Company, which’ went into operation only a couple of weeks ago, 
was down in the vicinity of Marysville and for a distance of 
eight or nine miles is badly damaged. The line of the Stanislaus 
Power Company, just acquired by the United Railroads of San 
Francisco, was broken at Oakdale, where a bridge was carried 
away, and was probably damaged further up the river. The 
Northern Electric Company lost several miles of railway track 
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and grade in Butte County, its Hamilton branch being put out 
of commission. The Pacific Gas and Electric Company, white 
escaping any large breaks, has a large amount of small losses 
ta make good on its various lines. The companies operating in 
the vicinity of Reno, Carson and Virginia, Nev., lost heavily, 
though particulars are not available. A. 


PERSONAL MENTION. 


MR. W. A. BISSELL, formerly traffic manager of the Santa 
Fe Railway Company, at San Francisco, has been elected presi- 
dent of the Livermore Water and Power Company. 


MR. G. W. ARMSTRONG, western manager of the Excello 
Arc Lamp Company, Chicago, gave a dinner and theatre party 
last Monday evening to his salesmen and office staff. 


MR. GEORGE W. SHOTWELL, whose death was noted in a 
recent issue, was not president of the Diehl Manufacturing Com- 
pany, of Elizabethport, N. J., as was erroneously stated. 


MR. G. W. ARMSTRONG, western manager of the Excello 
Arc Lamp Company, was presented with an automobile, last 
week, by President Hirschberg, in appreciation of the excellent 
service he has rendered the company. 


MR. ARTHUR D. DANA, president of the Chicago Fuse Wire 
and Manufacturing Company, is on his way to Europe to enjoy 
a well-earned vacation, Mr. Dana will visit the principal cities 
of the Old World and will be gone about three months. 


MR. H. A. ROBBINS, formerly assistant electrical engineer 
of the Brooklyn Rapid Transit Company, has been promoted to 
superintendent of power and has already assumed charge of the 
department. Mr, Robbins is a graduate of the Pennsylvania 
State College, class of 1901. He came to the B. R. T. system 
immediately upon graduation. 


MR. F. W. MEYERS, formerly manager of the Universal 
Manufacturing Company, Chicago, severed his connection with 
that company January 1. Mr. Meyers is well known in western 
electrical circles, having been connected with the construction 
department of the Chicago Edison Company for over fifteen 
years. Besides being an electrical engineer, Mr. Meyers is & 
salesman of ability. While his plans for the future are not yet 
determined upon, he prefers to remain in the commercial end of 


the business and he now has several propositions under con- 
sideration. 


NEW MANUFACTURING COMPANIES. 


ST. LOUIS, MO.—The St. Louis Storage Battery Company 
has been incorporated with a capital stock of $200,000. P. 


OKLAHOMA CITY, OKLA.—The Electrical House Specialty 
Company has been incorporated with a capital stock of $25,000. 


WILMINGTON, DEL.—The Street Railway Truss Company 
has been incorporated, with a capital stock of $100,000, to deal in 
electric-railway machinery. 


CHICAGO, IJLL.—The Falzer Electric Company of Chicago 
has been incorporated with a capital stock of $2,500 to do a gen- 
eral electrical business. William Karr Steele, Clarence J. Silber 
and Mollie Filbrandt are the directors. 


INDIANAPOLIS, IND.—The Fisher Manufacturing Company, 
of South Bend, has been incorporated with a capital stock of 
$25,000, for the manufacture of electrical supplies. The incor- 
porators are Artemus, E. H. and Frederick W. Fisher. 


WILMINGTON, DEL.—The Lewis Burglar Alarm Company 
has been incorporated to manufacture electrical supplies and en- 
gineers’ outfits. The incorporators are J. P. Vance, B. L. Sto 
necker and N. E. Neglay, all of Pittsburg, and the capital stock 
is $25,000. 


CHICAGO, ILL.—The Railway Telephone and Electric Com- 
pany, with a capital stock of $30,000, has been organized for the 
purpose of conducting a general manufacturing and sales busi- 
ness of electrical appliances, by Max W. Zabel, A. Miller Belfield 
and O. M. Wermich, 


TOLEDO, OHIO—A proposition of the W. G. Nagle Electric 
Company, of Toledo, to take over the plant of the United States 
Coin Register Company, at Monroe, Mich., has been accepted by 
the Council, on condition that a $5,000 bond is forthcoming. The 
Toledo concern agrees to give employment to a minimum of 
fifty people. President W. G. Nagle refuses to discuss the prop 
osition at this time, and future plans are unknown. H. 


PROPOSALS. 


UNITED STATES POST OFFICES AT AUGUSTA, ME., AND 
ATLANTA, GA.—The office of the Supervising Architect, Wash- 
ington, D. C., will receive sealed proposals until March 2, for the 
installation of a conduit and electric wiring system for the United 
States Post Office and Court House Building at Atlanta, Ga., and 
for the construction, complete, of the post office at Augusta, 
Me., in accordance with drawings and specifications, which may 


be had from the custodians of the respective sites or at the office 
of the Supervising Architect. 
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February 6, 1909 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 
COLUMBUS, N. D.—Paul Ware, of Flaxton, has i 
the Columbus telephone system. ; 
GEARY, ARK.—The Alfalfa Telephone Company has dt 
EASTON, MINN.—W. A. Cusick and others are planning the 
establishment of a telephone system at Easton. P. 


KEYSTONE, OKLA.—The Keystone Telephone Company has 
been incorporated by S. N. Alburty and others. P. 

MARATHON, TEX.—The Marathon Telephone Company hag 
established and will operate a telephone exchange. P. 


SALEM, S. D.—Peter Dampman & Company are about to 
begin the construction of a telephone system at Salem. P. 


GLENWOOD, WIS.—The West Wisconsin Telephone Com- 
pany has increased its capital stock from $12,000 to $20,000. Im- 
portant extensions are planned for this year. C: 


BOONE, IOWA.—The Iowa Telephone Company plans the 
expenditure of $25.000 in improvements this summer, A large 
part of the wire plant will be placed in cables. C. 


INKSTER, N. D.—The Parker Telephone Company, capital 
$50,000, has been incorporated by M. L. Dryburgh and Angus 
Johnson, of Medford, and J. R. Barry, of Inkster. C. 


MERCED, CAL.—The Dos Palos Telephone Company has 
been incorporated at Merced by P. J. Thornton, H. T. Reynolds, 
A. S. Woodhouse, George Christian and thirty others. A. 


CARSON, IOWA.—Musson Bros, Company of Atlantic has 
become the owner of the telephone system formerly owned by 
w. J. Way. It is said that the new owners will install cables 
and other improvements. C: 


DILLON, MONT.—At a meeting of the Southern Montana 
Telephone Company, Leonard Eliel was elected president, and 
F. A. Hazelbaker, secretary, treasurer and manager. A dividend 
of five per cent was authorized. C. 


COLUMBUS, N. D.—Paul S. Ware of Flaxton has purchased 
the local telephone system from E. L. Reynolds and transferred 
it to the Flaxton Telephone Company. Some of- the rural lines 
from Columbus will be extended in the spring. C. 


CLARKSBURG, W. VA.—A company has been organized at 
Bridgeport for the purpose of building a telephone line to Oral, 
connecting with the Bridgeport Telephone Company's system. 
J. W. Bartlett is president, and D. Q. Lawson, manager. 


MIZPAH. N. C.—The Quaker Gap Telephone Company has 
been granted a charter to build and maintain a telephone Sys- 
tem, with an authorized stock of $3,000, of which $1,000 has been 
paid in. W. G. Slate, J. W. Slate and W. C. Slate are the incor 
porators, B. 


MARYSVILLE, OHTIO—The newly-organized Union County 
Farmers’ Telephone Company, at Marysville, will be ready for 
business within the next sixty days. The capital stock of the 
concern is $24.000. J. D. Coe is president and Charles Van- 
hining secretary. H. 


PORTLAND, ORE.—The Postal Telegraph Company was suc- 
cessful in the local court in its fight against the Southern Pacific 
Railroad to compel the railroad company to rive it a right-of- 
way along its track between Portland and California. The tele- 
eraph company was also awarded damages to the amount of 
$66,600. A. 


ROCHESTER, MINN.—A meeting of all the telephone com- 
panies in southeastern Minnesota was held to perfect a tem- 
norary organization to be known as the Southeastern Minnesota 
Telephone Association. The obiect of the association is to bring 
the different companies into closer business relations. The fol- 
lowing officers were elected: F. S. Haines, Rochester, president; 
R. C. Cutting, Chatfield, secretary, and H. M. Tollefson, Kasson, 
treasurer, C. 


TOLEDO, O.—A bill has been introduced into the Ohio Legis- 
lature to compel the interchange of business between competing 
telephone companies, and to fix the rate of local and long-dis- 
tance service. The measure is fathered by Representative A. R. 
Canfield of Fulton County, He pronoses a local rate of not more 
than $24 per year in cities of 190.000 ponulation or less, and $6 
additional for each 100.900 or fraction thereof, and a long-dis- 
tance rate of not more than one-half cent per mile, shortest dis- 
tance, for five minutes’ conversation. The penalty for violation 
is the forfeiture of the charter, H. 


CHIHUAHUA, MEXICO—Juan Terrazas, president of the 
Chamber of Commerce of Chihuahua, is promoting the building of 
an extensive system of long-distance telephone lines in this state. 
He has the support of Governor Enrique Creel in the enterprise. 
It is planned to build a long-distance line from Chihuahua to 
Casas Grandes, about 150 miles northwest. From Casas Grandes 
lines will radiate to a number of towns, including Nueva Casas 
Grandes, and the prosperous Mormon colonies of Dublan and 
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ELECTRICAL SECURITIES. 


While stocks were active last week, the general tendency 
was toward lower prices, with the copper market leading in the 
race to lower price levels. Discontent is still manifest at the 
slow recovery of general business, but this is held in many quar- 
ters to augur well for the stability of the improvement, and that 
though gradual in its development a more stable basis will be 
reached and maintained, Leading railroads report a greater 
demand for cars, there being a diminution of some 21,000 in the 
number of idle carriers reported a fortnight ago. 

Dividends have been declared upon the following electrical 
securities: Boston Elevated Railroad Company; regular semi- 
annual dividend of three per cent, payable February 15. Susque- 
hanna Railway, Light and Power Company: regular semiannual 
dividend of two-and-one-half per cent on the preferred stock. 
pavable March 1 to stock of record February 15. Chicago City 
Railway Company: an extra dividend of three per cent, payable 
February 10 to stock of record February 1. Cambridge Electric 
Light Company: regular quarterly dividend of two-and-one-half 
per cent, payable February 1. Dartmouth & Westport Street 
Railway Company: quarterly dividend of two per cent, payable 
February 1. Mexican Tramways Company: quarterly dividend 
of one-and-one-half per cent, payable February 1. Union Street 
Railway, New Redford: quarterly dividerd of two per cent, pay- 
able February 1. Whatcom County Railway and Light; semi- 
annual preferred dividend of $3, payable March 1. 


ELECTRICAL SVCURITIES FOR THE WEEK ENDED JANUARY 30. 


New York: Closing. 
Allis-Chalmers common ..........e00ee008 1415 
Allis-Chalmers preferred ............ 0000. 46% 
American Tel. and Tel. Company.......... 12514 
Brooklyn Rapid Transit........... a heey sata 681% 
General Electric csi wickabad tees ee bv ee ds 15214 
Interborough-Metropolitan) common ....... 147% 
Interborough-Metropolitan preferred ...... 4015 
Kings County Electric... .. 2. ee ee ee ee 123 
Mackay Companies (Postal Telegraph and 

Cables) common ...... ccc eee ec ee ee eee 70 
Mackay Companies (Postal Telegraph and 

Cables) preferred oo... ccc eee ene 701 
Manhattan Elevated oo... 0... eee eee 148 
Metropolitan Street Railwav.............0. 31 
New York & New Jersey Telephone....... 112% 
Western Union 34285 cols bs oe kes 68 


Westinghouse Manufacturing Company.... 797% 


In making its application for the listing on the New York 
Stock Exchange of $5.047.000 additional stock, the New York & 
New Jersey Telephone Company states that the new issuance is 
for the purpose of taking up outstanding obligations in the form 
of loans amounting to $2.500.000, the proceeds of which were used 
for general construction, and the balance of the issue will be 
utilized for the identical purpose in the future, 


Boston: Closing. 
Edison Electric HWluminating............... 959 
Massachusetts Electrice oo... 0.00... cee ee RAW, 
New England Telephone ..............000 130 


Western Telephone and Telegraph pref.... 80 


The Massachusetts Electric Companies has sold $1.996.000 
six-per-cent preferred stock of its subsidiaries. the Boston & 
Northern and Old Colony Street Railway, the bulk heing awarded 
to Hayden, Stone & Company, and the balance to a syndicate 
composed of Curtis & Sanger and Parkinson & Murr, at a good 
premium over tbe $110 a share paid therefor by the parent 
company originally to the subsidiaries, The new stock tax 
exempt in Massachusetts. will probably be offered by the public 
at Fetter than a four-and-ore fourth per ccnt basis. “There were 
six bidders. ? 


Philadelphia: Closing, 
Flectrie Company of America............. 11 l 
Flectric Storage Rattery common.......... 44 
Flectrie Storace Ratteryv preferred........ 44 
Philadelphia Electrice o.oo... cc ee eee 11% 
Philadelvhia Ranid Transit................ OTN 
United Gas Improvement.................. 92 


The gross earnines of the PhiladeInhia Rapid Transit Com- 
pany increased $23.000 in the first fourteen days of January. 


Chicaan: Closing. 
Chicaga Telephone oo... 00... cee eee 128 
Commonwealth Edison ..............00068. 10714 
Metropolitan Elevated) preferred........... 45 
National Carbon common .............6-- g9? 
National Carbon preferred................ 199 


The annual meeting of the National Carbon Company will 
be held February 22, at Trenton, N. J. Books clesed February 92, 


and will reopen February 23, 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


SIOUX CITY, IOWA—The headquarters of the Sioux City- 
Spirit Lake Railway Company have been moved from Hartley to 
Sioux City. C. 

ALTURAS, CAL.—A franchise has been asked by B. F. 
Lynip and A. P. Cross for building 200 miles of electric railroad 
in Modoc County. A. 


WINONA, MINN.—The Winona Merchants’ and Business 
Men’s Association is interested in securing the construction of an 
electric line to Rushford. 


SAN DIEGO, CAL. The City Council has advertised for bids 
for the electric street- -railway franchises asked for by the Point 
Loma Railway Company. A. 


FRESNO, CAL.—The Board of Supervisors have granted to 
the Fresno Traction Company a franchise for an extension of its 
line to the Wilson and North Fresno tracts. A. 


MISSOULA, MONT.—A fifty-year franchise has been granted 
to J. R. Wharton, of Butte, for an electric-railway system in 
Missoula, the work to commence within six months. A. 


AMARILLO, TEX.—The Amarillo Improvement Company is 
to build an electric railway to San Jacinto Heights. a new addi- 
tion which has recently been placed on the market. 


EUGENE. ORE.—A franchise for an electric railway from 
Eugene to Florence has been applied for by J. Rodman, F. E. 
Dunn, Alton Hampton, George M. Miller and others. A. 


BELLINGHAM. WASH.—A thirty-year franchise has been 
granted to Edward Brown, Joseph Morrison, W. L. Hart. J. W. 
Welch, A. J. Welch, A. J. Craven and J. W. Rose for operating 
an electric street-railway system in Bellingham. A. 


ROME, GA.—The Rome Railway and Light Company has 
been granted permission by the Railroad Commission of Georgia 
to issue $750,000 worth of bonds, to be used in refunding $500.000 
outstanding and $250,000 in making extensions and repairs. B. 


SAN FRANCISCO, CAL.—The Clear Lake Northern Railway 
Company has been incorporated, with a capital stock of $1,000.- 
000. by R. C. Burnett, R. M. Sims, Marion Vecki, W. I. Broveck 
and E. Schwab. The company proposes to build an electric line 
in Lake County. 

WICHITA FALLS, TEX.—The street-railway franchise was 
awarded to J. A. Kemp and Frank Kell, of Wichita Falls, exe- 
cuting bond to have three miles of the street railway in opera- 
tion within six months and to build the line out to Lake Wichita, 
five miles from town. 


SAN FRANCISCO, CAI..—The Oakland & Antioch Railway 
Company has been incorporated with a capital stock of $2,000,000, 
by A. W. Maltby, S. L. Nanhtaly, Walter Arnstein, F. W. Smith, 
F. S. Brooks. H. A. Mitchell and Allan Pollak. The company pro- 
poses to build an electric line between Oakland and Antioch. A. 


GOSHEN, 
Company has arranged to take charge of the Syracuse Cement 
Company’s line between Wawasee and Milford. It is the purpose 
of the Winona comnany to extend the line around the lake to 
Vawter Park and thus afford the large number of cottages an 
interurban service. 


CLEVELAND, OHIO—Judge Tayler, who some time ago ap- 
pointed receivers for the traction lines, announced that fares 
would be raised commencing February 1. Under three-cent fares 
the lines have shown a deficit of approximately $125.000. It is 
probable that the fare on the Cleveland Electric Railway lines 
will be five cents, or eleven tickets for fifty cents. 


SALT LAKE. UTAH-—Simon Bamberger, president of the 
Salt Lake & Ogden Railroad Company, has sold the company’s 
bond issue of $600.000 to the Harris Trust and Savings Com- 
pany, of Chicago. The proceeds will be used for the construc- 
tion of a power plant and the electrifying of the company's 
steam road. It is understood that the power will be developed 
by gas engines. A. 


SAN FRANCISCO, CAL.—Frank D. Stringham, of San Fran- 
cisco, representing a company which will organize as the Stock- 
ton Tunnel and Railway Company, has asked for a franchise for 
a street railway along Stockton Street, San Francisco, 
Market Street to the Bay at North Beach, and for permission to 
tunnel beneath the street under the Stockton Street hill from 
Sutter Street to Sacramento Street, A. 


LAFAYETTE, IND.—The directors of the Fort Wayne & 
Wabash Valley Traction Company have officially announced that 
work will begin soon on the remodeling and enlargement of the 
company’s power plant in Lafayette. The estimated cost is 
$200,000. It is the intention of the company to generate power 
for the traction lines and also to furnish current for the Indiana 
Lighting Company, which owns electric-light franchises in a 
number of Indiana cities. At present the traction company 
operates 109 miles of track, with current generated at the Fort 
Wayne plant. 
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IND.—It is reported that the Winona Traction . 


` The canital stock of the new company is $3,000,000. 


from . 


CLARINDA, IOWA—The Engineering Construction and Se- 
curities Company, Chicago, has secured a contract for the financ- 
ing and construction of an eighteen-mile railroad from Clarinda, 
on the C., B. & Q. Railroad, via College Springs, to Blanchard, 
Iowa, or Elmo, Mo., on the Wabash Railroad. Active work on 
the financing will begin next week, the work to be in charge 
of C. B. Judd, chief engineer, and C. A. Ross, of the company. 


JOLIET, ILL.—A license to incorporate has been issued to 
the Waukegan, Rockford & Elgin Traction Company. The prin- 
cipal office is at Waukegan and the capital stock is $1,500,000. 
It is proposed to construct an electric railway from Waukegan to 
Woodstock, Marengo, Rockford, Belvidere, Elgin, Antioch and 
Milburn. The incorporators are: Robert D. Wynn, Claire C. Ed- 
wards, John D. Pope, Fred Bairstow and Dr. John C. Foley, all of 
Waukegan. : 


LIMA, OHIO—It is said that the deal has finally been per- 
fected for the interurban depot site, at Lima, for the Ohio 
Electric Railway Company. The site is located at the corner of 
East Market Street and Central Avenue, and cost about $32,000. 
Here will be erected a $50,000 depot which will house the Lima 
& Toledo, Lima & Springfield, Fort Wayne & Lima and Lima & 
Defiance lines. In addition it is said the Western Ohio will 
secure trackage and other rights. H. 


SALISBURY, S. C.—A new street-car system in Salisbury, 
which will be a strong competitor for the Salisbury & Spencer 
Railway Company, will be known as the Piedmont Carolina Rail- 
way Company. A franchise has been granted for building a rail- 
way from Salisbury to East Spencer, to China Grave and Landis, 
nine miles south, and to the Yadkin Valley fair grounds, two 
miles north. Work has already begun on the line, which is to 
be in operation before the end of 1909. 


YELLVILLE, ARK.—The matter of getting the right-of-way 
over the streets of Yellville for an electric line has been taken 
up by the Commercial Club, which has appointed as a committee 
to draft a city ordinance W. E. Layton, S. W. Woods and A. W. 
Estes. A committee of three, consisting of H. R. Payne, T. L. 
Bond and A. W. Estes. was appointed to look into the matter of 
building another line from the city square to the railroad depot. 
The electric line is to be eventually built to the zinc mines in 
the Yellville district. 


GUADALAJARA, MEXICO—It is planned by George Mitchell, 
of New York, and associates, to build and operate an electric 
railway between Guadalajara and the town of Mezquital del Oro. 
The latter place is situated in the state of Zacatecas. The line 
will be sixty-five miles long and will do a freight and passenger 
business, Its primary object is to afford an outlet for rich min- 
ing districts upon its route. Concessions for the proposed line 
have been obtained by Mr. Mitchell and associates from the 
state governments of Jalisco and Zacatecas. E. D. Cruise is chief 
engineer with headquarters in Guadalajara. D. 


LOS ANGELES, CAL.—The Pasadena Rapid Transit Com- 
pany has formally purchased the old Cycleway Company air-line 
right-of-way between Los Angeles and Pasadena, The road will 
be of standard gauge, double-track construction. The cars will be 
of steel, three doors on a side, and passengers will enter and 
leave from opposite sides, fares being collected at the stations. 
The construction will be entirely without grade crossings. The 
schedule on which the trains will run will make it possible to 
go from Los Angeles to Pasadena in twelve minutes, a gain of 
eighteen minutes over the time required at present. A. 


WASHINGTON, D. C.—Plans of the Washington, Baltimore 
& Annapolis Electric Company to obtain a through service be- 
tween the centres of Washington and Baltimore have been dis- 
closed by the introduction of a bill in the House by Representa- 


tive Taylor of Ohio, granting a franchise through the streets of. 


the capital. Behind the railway company which seeks the fran- 
chise are George T. Bishop, Frank H. Ginn, George A. Craig, 
William Hitz and G. Bowdoin Craighill, all of Cleveland, Ohio. 
The pro- 
posed line would connect near the Mt. Olivet Cemetery at the 
District line with the electric road to Annapolis and Baltimore. 


SAN GERONIMO, CHIAPAS, MEXICO—The proposed rail- 
road that will run from San Geronimo, a station on the National 
Tehuantepec Railroad, to Merida, state of Yucatan, is being 
backed by S. Pearson & Son, Limited. This firm is operating 
the National Tehuantepic Railroad under lease from the gov- 
ernment. By a concession recently granted by the Mexican gov- 
ernment, the eighty miles of the mountain division of the pro- 
posed road is to be operated by electricity. Experts have made 
a thorough investigation of the conditions, and it is claimed that 
an electric road is cheaper and better in every way through the 
mountains. This division will be between Tuxtla and San Cristo- 
bal. Some serious engineering and construction difficulties will 
be met at some places, as a part of the territory along the pro- 
posed right-of-way is exceedingly rough. S. Pearson & Son, Lim- 
ited, is exploiting oil fields at several points along the route of 
the contemplated road. The distance between San Geronimo and 
Merida by the proposed route is more than 540 miles. D. 
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February 6, 1909 


ELECTRIC LIGHTING. 
(Special Correspondence.) 
ALBION, NEB.—Albion has voted bonds for an electric-light 
plant. 
CARLISLE, ARK.—W. O. Cook has purchased the Carlisle 


electric-light plant, P. 
STEVENSVILLE, MONT.—C. D. McCarthy has been granted 
a franchise for an electric-light plant. P. 
BERWICK, LA.—The Berwick Lighting Company has been 
incorporated with a capital stock of $10,000, P. 
DENTON, TEX.—Thos. E. Garey, of Baltimore, Md., has ap- 
plied for an electric-light franchise at Denton. P. 
DANVILLE, ARK.—The Danville Electric Light Company has 
been incorporated with a capital stock of $100,000. P. 
DUNLAP, IA.—Willard Mowrer, of Bloomfield, Neb., has pur- 
chased the Dunlap Light, Heat and Power Company. P. 
ELDORADO, ARK.—The Eldorado Light and Water Company 
has been incorporated with a capital stock of $50,000. P. 
OELWEIN, IA.—The Oelwein Light, Heat and Power Com- 
pany is planning to spend $35,000 to improve its plant. P. 


PASADENA, CAL.—Pasadena is to vote on the issuance of 
$150,000 in bonds for the extension of the electric-light plant. 


EL RENO, OKLA.—The Chickasha Power Company has made 
application to furnish electric light and power to El Reno. P. 


ELKHART, IND.—The Board of Public Works is advertising 
for bids for a franchise the city will grant for supplying a water- 
works. S. 


JACKSONVILLE, ALA.—O. H. Heering, H. R. Rice and John 
P. Burke have incorporated the Calhoun Light and Power Com- 
pany, with $5,000 capital. B. 


PASCO, WASH.—The American Power Company has filed 
notice of the appropriation of 500 cubic feet of water from the 
Columbia River for power purposes. A. 


STEWARTVILLE, MINN.—The electric-light franchise has 
been granted to Anderson, Colby & Hammer, who are to have 
the plant in working order by June 1. C: 


EASTPORT, ME.—A special meeting of the City Council 
was held January 21 to consider an application for a franchise 
for an electric-light and power company. 


CEDAR RAPIDS, IOWA—The Cedar Rapids Merchants’ Asso- 
ciation is planning to illuminate the heart of the business dis- 
trict with a double system of sidewalk poles, C. 


RENO, NEV.—Rollo H. Clapp, of Reno, has appropriated the 
entire flow of the Truckee River for power and other purposes. 
The water is to be diverted one-half mile below Reno. A. 


BAKERSFIELD, CAL—The directors of the Kern Power, 
Transit and Light Company are considering plans for the 
doubling of the capacity of the company’s power plant. À. 


SPARTA, WIS.—The committee on street lighting has called 
on Jacob Cloos, consulting engineer, of Milwaukee, to advise 
5 to the feasibility of installing a municipal lighting sys- 
em. C. 


SAMSON, ALA.—The town of Samson has voted $25,000 
worth of bonds to build an _ electric-lighting and waterworks 
Ai The mayor, W. J. Gresham, can be addressed for informa- 
on. B. 


PASADENA, CAL.—The City Council has called a special 
election for February 11 to decide on the proposed issue of 
$150,000 in bonds for the construction of a municipal lighting 
plant, A. 


SONORA, CAL.—D. A. Jones has filed notice of the appro- 
priation of 20,000 miners inches of water from the Tuolumne 
River, to be used for developing electric power and for irri- 
gation, A. 


TURON, KAN.—Charles McMurray intends to install an 
electric plant at Turon during the coming summer, and is 
desirous of getting in touch with the manufacturers of the neces- 
sary equipment. 


BOISE, IDA.—The Payette Electrical Company has filed 
articles of incorporation, the incorporators being R. C. Carter, 
Jess Hawley and Charles W. Mack. The capital stock of the 
company is $50,000. A. 


ATLANTA, GA.—The suburb of Edlewood having been an- 
nexed, the city has made arrangements with the owners of the 
£18,000 electric-light plant to furnish lights in the suburb at the 
Same rate as in the city. L. 


DERMOTT, ARK.—The town of Dermott, by act of its 
common council, has decided to operate its own electric-light 
and power plant. The plant has been bought from W. H. 
Lephiew and will be enlarged. 
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MORELIA, MICHOACAN, MEXICO—A syndicate of Mexican 
capitalists, of which Salvador Echegaray is at the head, is to 
erect a hydroelectric plant at a point on the Lerma River in 
Michoacan, near the hacienda San Isidro, D. 


ABERDEEN, S. D.—The Aberdeen Light and Power Com- 
pany has installed an experimental light at Main Street and 
First Avenue, It consists of three tungsten lamps, two of sixty 
Watts each and the other of 100 watts. C. 


LEBANON, ORE.—J. B. Lethwaite, who is interested in pa- 
per mills at Lebanon and at Oregon City, has appropriated water 
from the South Santiam River for the development of electric 
power for the operation of the paper mill at Lebanon. A. 


INDIANAPOLIS, IND.—The Board of Public Works recently 
granted the Indianapolis Waterworks Company a new ten-year 
franchise, but the City Council has declined to ratify the grant 
until some of the terms are modified and others added. S. 


PATCHOGUE, N. Y.—The stockholders of the Patchogue 
Electric Light Company have voted to increase the capital 
stock of the company from $40,000 to $70,000 in order to pay 
for improvements made and for contemplated extensions. 


LYONS, GA.—The town of Lyons has begun construction 
work on a water system, upon the completion of which im- 


- mediate steps will be taken toward installing a modern electric- 


lighting plant for the use of the town. S. I. Hussey is among 
the promoters. L. 


MEMPHIS, TENN.—The Mammoth Springs (Ark.) Electric 
Light Company has announced its intention of rebuilding its en 
tire plant, which was destroyed by tire a few days ago. It is un- 
derstood that the capacity of the plant will be larger than that 
of the one burned. 

CHICO, CAlL.—The directors of the Sierra Electric Power 
Company met at Chico to consider plans for development of their 
rights on Digger Creek. It was officially announced that a 2,0900- 
horsepower plant will be built as soon as estimates are com- 
pleted. This is to be increased later to 6,000 horsepower, A. 


LEXINGTON, VA.—The State Corporation Commission of Vir 
ginia has been granted a charter to the Rockbridge Power Cor 
poration of Lexington, The incorporators are: W. G. Mathews, 
president, Clitton Forge; Paul M. Penick, vice-president, Lex 
ington, and W. T. Paxton, secretary-treasurer, Buena Vista 
The capital stock is $25,000, B. 

OREGON CITY, ORE.—The Clackamas Power and Irrigation 
Company has filed articles of incorporation. The capital stock 
of the company is placed at $15.000, and the incorporators are: 
Brice C. Curry, H. W. Hagerman, Adrian McCalmas, Joseph G. 
Mumpower and [Loms Follansbee. The company will develop 
hydroelectric power for the operation of saw mills. A. 


NEW WESTMINSTER, B. C.—The opposition to the granting 
of permission to the Vancouver Power Company to increase the 
height of Coquitlan Dam to sixty feet gained a victory when a 
stay of approval for one month was granted by the authorities. 
The fear js entertained in many quarters that the city’s sewet 
supply would be affected by the building of the dam. 


RICE LAKE, W1S.—The Rice Lake Milling and Power 
Company has sold the hydroelectric plant and all power rights 
and privileges, also the electric transmission lines and Cameron 
plant to the Red Cedar Valley Electric Company, which has 
been recently organized and which is owned largely by the 
original owners of the Rice Lake Milling and Power Company. 


OAKLAND, CAL.—The Great Western Power Company has 
awarded a contract for 300 tons of steel to the American Bridge 
Company for a distributing plant to be erected in Oakland. The 
company has also applied for a permit for this structure, which 
will be erected at the foot of Sixth Avenue at a cost of $50,000. 
The plans call for a steel-frame, reinforced-concrete build- 
ing. A. 
SPOKANE, WASH.—The Washington Water Power Company 
has sold to Moffat & White and to Lee, Higginson & Co, $3,000,- 
Ooo in first refunding-mortgage five-per-cent bonds, to be dated 
July 1, 1909, and due July 1, 1939. The proceeds of the sale will 
be used to pay off the same amount in six-per-cent bonds which 
do not mature until July 1, 1911, but which are redeemable on 
July 1 of this year. A. 

LARAMIE, WYO.—The City Council has granted to Hartley 
C. Taylor, of Kansas City, a franchise for a hydroelectric light- 
ing plant, the power station to be not over sixty miles distant. 
Prices fixed in ordinance are less than half those now charged 
by the Laramie Light and Power Company, and the new cor: 
pany agrees to pay two per cent of its earnings into the city 
treasury for twonty years. 

ATLANTA, GA—The newly organized $3.000,000 Piedmont 
Power Company has elected directors at a recent meeting as 
fotows: William L, Pell, David Woodward, William) Nixon, J. 5. 
B. Thompson, Sam F. Parrott, Frederick J, Paxøn >S. D. Jones, 
Albert Howell, Jr., and Louis B. Magid. .The, company) proposes 
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to bring electric power to Atlanta for manufacturing purposes, 


from hydroelectric plants to be constructed at outlying power 
sites, 


RICHMOND, IND.—Receipts of the Richmond municipal elec- 
tric-lighting and power plant for 1908, as shown by the report of 
the superintendent, Charles H. Rogers, were $75,818.78. The 
operating expenses were $44,022.33, and building and equipment 
account, $12,069.40, The buiiding and equipment expense was ap- 
pertioned as follows: Transformers, $2,252.03; meters, $5,111.67; 
Wire, $3,495.32; sundry equipment, $2,210.28. The total disburse- 
ments were $06,091.73. - 


PORT JERVIS, N. Y.—At public sale the properties of 
the Port Jervis Electric Light, Gas, Power and Trolley Com- 
pany were bought in by Attorney Crowell, representing Wheeler, 
Curtis & Haight, lawyers for the Knickerbocker Trust Com- 
pany of New York city, to satisfy a judgment of $525,600.28 
held by the trust company as trustees for the bondholders. 
The electric and gas plants brought $225,000 and the trolley 
$25,000. A reorganization will take place. 


ROCHESTER, N. Y.—The Bausch & Lomb Optical Company 
has begun the substitution of electricity tor steam in its plant 
at St. Paul and Vincent streets, Rochester, and within the heat 
live mouths the entire plant will be equipped for operation by 
electricity. Tne power will be supplied by the Rochester Raii- 
way and Light Company, and the delivery was begun with byu 
horsepower. When the entire plant is operated by electricity, 
there will be a total of 1,ovU horsepower mm use, 


MONTEREY, MiEXICO—Notices from Laredo, Tamaulipas, 
call tor bids irom parties or companies desirous of securing a 
concession tor the erection and maintenance of an electric-hgut 
plant and system in that city, as the city contract made with the 
Laredo (Lexus) compauy across the river expires this year aud 
the muuicipal government is desirous of having such a plant 
Within its own conlines. The city offers as an inducement a iong- 
ume coarract tor hgbting tue streets and public buildings, 


GUADALAJARA, MEXICO—A large hydroelectric plant is 
scon to be installed at a point on the Santiago kiver by Manuel 
Cuesta, of Guadalajara. Part of the power generated by the 
plant will be transmitted to Lake Chapala to operate electric 
pumps there for the irrigation of large tracts ot land. Mr. Cuesta 
has obtained valuable waterpower rights on the Santiago River 
irom the Mexican government, It is his intention to have the 
hydroelectric plant in operation betore the end of the year, D. 


ASHEVILLE, N. C.—The electric lines and equipment of the 
Biltmore estate of Geo. W. Vanderbilt have been sold to the 
Asheville fiectric Company. C. i, Waddell will remain in charge 
of the Biltinore interests, suppiying Nght and power to the But- 
more House, the viage, Kenluwortn lnn, ete. Extensions and ini 
provements, aggregating over $100,000, are contemplated during 
the present year, Mr. Vanderbilt some time betore disposed of his 
telephone interests to the Asheville Telephone Company. L. 


AUGUSTA, GA.—The dam of the Twin City Power Company, 
60 feet high and capable of developing 48,000 horsepower, is to 
be begun as soon as the Government engineers approve plans laid 
betore them. It will require eighteen months to build the dam 
and plant. YVhe Ambursen Hydraulic Construction Company, 110 
Federal Street, New York city, has the construction contract. 
The office of the ‘twin City Power Company is at 10 bridge 
Street, New York city. Nisbet Wingfield is the engineer at Au- 
gusta, =- B. 

URUAPAN, MICHOACAN, MEXICO—A large hydroelectric 
plant, wuich will furnish power for mining and other forms of 
industry in the town of Uruapan and other places in the same 
locality, is to be installed at the waterfalls of Cupatitzio, state 
of Michoacan, by a syndicate of Mexican and American capital- 
ists. Transmission lines will be built to Uruapan and other 
towns to which power will be furnished, F. Rodriguez has ob- 


tained a concession from the government for the installation of 
the plant. D. 


OAKLAND, MD.—The Youghiogheny Power Company has 
been incorporated with the following directors for the first 
year: Clifford L. Pullin and Heber Crane, New York city; 
Carleton M. Moody, Philadelphia, and William A. Morgart, Cum- 
berland. The principal office of the company will be at Friends- 
ville, Garrett County, and the capital stock is $100,000. The 
purpose of the corporation is to develolp the waterpower of 
the Youghiogheny and its tributaries in Sang Run, Accident 
and Selbysport districts in Garrett County. 


GUANAJUATO, MEXICO—On account of the increased de- 
mand for electric power to operate the mines of the local district 
the Guanajuato Light and Power Company will erect another 
hydroelectric plant of 9,000 horsepower capacity at El Duro, state 
of Michoacan, where the power plants of the company are situ- 
ated. The company now operates two hydroelectric plants at El 
Duro, which have a combined capacity of 11,000 horsepower, The 
transmission lines of the company are 160 miles long, the dis- 
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tance from El Duro to Guanajuato. A double power-transmission 
line was recently completed to places in the Guanajuato district. 
Mining operations in this district have increased greatly since 


the establishment of electric power by the Guanajuato Light and 
Power Company. D. 


TOLEDO, OHIO—Should the recommendation of Receiver 
J. W. Harbaugh be adopted by Federal Judge R. W. Taylor, the 
Tiffin, Ohio, electric-lignt plant will be sold, and the gas plant 
with which it is connected will be operated separately. The 
reports of the receiver just filed show that the electric plant is 
bonded for $50,000, and the gas plant for $125,000. Of these 
bonds $103,000 are still outstanding. The receiver asserts that 
the electric plant is in a poor state of repair and that it would 


be necessary to expend about $15,000 to replace wornout equip- 
ment. H. 


CHARLOTTE, N. C.—Following the announced purpose on 
the part of the Southern rower Company to furuish electricity 
tree tor six months to those who are not now consumers, bur 
wio will have tieir residences wired, the Charlotte Miectric Rail- 
way, Light and Power Company is out with a sweeping proposi- 
tion offering electricity tree ior six months, provided a contract 
is signed to use electricity at the regular rate tor eighteen 
months thereafter. Another proposition by the Charlotte Elec- 
tric Railway, Light and Power Company is also made to old pa- 
trons, promising them a twenty-five-per-cent discount tor the first 
iour Months ot the present year on all bills for light service. 


SAN FRANCISCO, CAL.—The Central Oakland Light and 
Power Company has been incorporated with an authorized cap- 
ital stock oť $1,250,000, by J. K. Moffitt, M. S. Wilson, A. w. 
Hunt, James fisher, M. D. Levinson, Frederick G. Cartwright 
aud C. N. Beal. ìt is given out that the company will erect a 
steam-generating plant and enter into competition with the Oak- 
land Gas, Light and Heat Company in the electric-lighting tieid 
in Oakland, put that later the company will probably secure 
current trom the proposed hydroelectric plant of the Bay Cities 
Water Company on the American River. C. N. Beal, one of the 
directors, is president of the Bay Cities Water Company. A. M. 
Hunt, a well-known electrical engineer, who is aiso one of the 


directors, is drawing plans for tne proposed steam-power plant 
in Oakland. A. 


MEXICO CITY, MEXICO—The contract has been let by the 
Mexican Light and Power Company, of Mexico City, for the 
construction of three tunnels and canals, which will divert water 
to the reservoirs of the company at Necaxa, so that the available 
Waterpower may be increased at Necaxa, from territory outside 
of the watershed of the Necaxa River. The length of the longest 
tunnel will be 4,500 feet and the other two will be about 1,200 
feet long. The canal will be about two miles long. Two addi- 
tional dams at Necaxa are being constructed to hold the diverted 
water. One dam will have a capacity of about 800,000 cubic 
metres and the other about 250,000 cubic metres. The reservoir 
formed by the Los Reyes dam, which was only recently com- 
pleted, has a capacity of 12,000,000 cubic metres of water. The 
new Laguna reservoir, which has a capacity of about 44,000,000 
cubic metres, is now almost filled with water. D. 


ASHTABULA, OHIO—According to the report of the Ash- 
tabula municipal lighting plant, this station has more than paid 


for itself and is earning over $7,000 per year and has a credit. 


of $32,000 in the bank, with which to pay the $22,000 worth oi 
bends still outstanding. According to the annual report of Su- 
perintendent Palmer the gross earnings for the plant for 1900 
were $05,285.42, while the margin of earnings over the expenses 
of the year was $7,741.26. Neither of these items include any 
allowance for current for arc lights furnished the city by the 
plant for street lighting and for which nothing is paid by the 
city. If credit for this large item was given on the basis that is 
usual in other cities, says the report, the plant would show about 
$10,000 more for the year. The investment of the city of Asb- 
tabula in the plant at the start, and for which it is indebted, 
is placed at $57,682.65. There are about $22,000 of the bonds of 


the plant still outstanding. The plant now has to its credit a 
bank account of $32,827.79, 


DATES AHEAD. 


Minnesota Electrical Association. Second annual meeting, 
Nicollet Hotel, Minneapolis, Minn., March 18-19, 1909. 

Worcester Mechanical and Electric Exposition, 
Hall, Worcester, Mass., March 27-April 3. 


Omaha Electrical Show. 
May 6-15, 


National Electric Light Association. 
lantic City, N. J., June 1-4. 


American Railway Master Mechanics’ Association. 
convention, Atlantic City, N. J., June. 


Master Car Builders’ Association. 
Jantic City, N. J., June. 


Mechanics 
Omaha Auditorium, Omaha, Neb. 


Annual convention, At 


Annual 


Annual convention, At 
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INDUSTRIAL ITEMS. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., is distributing an attractive glass paperweight adver- 
tising its well-known “txide” battery tor electric vehicles and 
for ignition. One of these will be forwarded upon request to any 
of the sales oflices of the company. 


THE CENTRAL ELECTRIC COMPANY, Chicago, is distribut- 
ing a new folder descriptive of its guy anchors for use in con- 
structing telegraph, telephone and electric-light lines. A Dumber 
of illustrations show the application of these anchors. A copy 
of this circular will be sent upon request, 


THE ILLINOIS TRACTION SYSTEM, one of the largest 
electric interurban railway systems in the country, is sending 
cut a large map of Illinois as a calendar for 1909. By compari- 
son With similar maps sent out for previous years, the steady 
growth of the system is readily made clear, 


THE DEARBORN DRUG AND CHEMICAL WORKS, which 
makes a speciality of its well-known feed-water treatment tor 
bouers, has prepared for distribution among boiler users and 
others of its friends a large calendar for 1909, at the top of 
each of whose pages are shown Views in the offices, laboratories 
and factories or tne company, 


THE STAVE ELECTRICAL COMPANY, New York, N. Y, 
which showed a complete exhibit of Stave flaming-arc lamps at 
the Chicago Electrical Show, has experienced such an increase in 
its business that it has been necessary to establish branches in 
many parts of the country, including Chicago, Cleveland, Daven- 
port, Detroit, Pittsburg and Philadeiphia., 


THE BALL ENGINE COMPANY, Erie, Pa., in order better 
to serve its increasing clientage in the Southern States, has 
opened an office in the Empire Building, Atlanta, Ga., with B. C. 
Fennel, M. E., as sales manager. The many installations of 
Erie Bull engines in the electric-light and power plants of the 
South attest the favor in which this high-grade engine is held. 


THE F., BISSELL COMPANY, dealers in wholesale electrical 
supplies and machinery, ‘Toledo, Ohio, makes a miniature hatchet 
the subject of its February calendar card, accompanied by the 
uppropriate remark that “it cuts no ice with us whether the job 
is large or smalli—we’ll handle it, and in a satisfactory manner, 
too. Our real forte,’ says the Bissell Company, “lies in filling 
all orders with good material, billing at right prices, and ship- 
ping quick.” 

THE STANDARD ROLLER BEARING COMPANY, of Phila- 
delphia, supplementing its established testing department, has 
secured Henry Souther, the well-known engineer of Hartford, 
Conn., to devote a large part of his time to its interests as 
consulting engineer. Mr, Souther’s services have recently been 
employed to some extent by this company in this direction, and 
the above arrangement is the outcome of the satisfactory results 
obtained in the betterment of its product, 


ROBERT W. HUNT & COMPANY, consulting and inspecting 
engineers) have engaged the services of John Cargill, who will 
make his headquarters at the firm’s New York office, 90 West 
Street. He will devote his attention largely to examinations 
and réports upon railway and other corporate properties, for 
which his experience, gained while connected with the Pennsyl- 
vania lines, the British Westinghouse Company, the Metropolitan 
Railway Company, of London, and other organizations, has pre- 
pared him, 


THE GENERAL ELECTRIC COMPANY has recently issued 
bulletin No, 4637, illustrating and describing its various styles 
and sizes of miniature tungsten lamps for battery service. The 
high efficiency of the tungsten filament renders it especially 
suited to the production of an ideal battery lamp where efficiency 
is necessarily a prime requisite. The bulletin describes battery 
amps, novelty lamps, surgical lamps, lamps for limousine-auto- 
mobile lighting, and various other styles with miniature bases 
and bases adapted for use in standard sockets. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, has {ssued an attractive little booklet, the front cover 
illustrating the factory and cut to the shape of the building, con 
taining numerous views and descriptive matter of some new 
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switchboard installations recently made by the company. Bul- 
letin No. 40, describing the company’s new pole-changer, will be 
sent on request. It is illustrated with views of the apparatus. 
The Kellogg company will send to those interested in construc- 
tional and line material, etc., its recently revised price list, 
which is complete, covering this entire line. If desired, bulletin 
No, 17, descriptive of line material and supplies, will be for- 
warded with the price list. 


THE TEMPERATURE ANNUNCIATOR AND ELECTRIC 
MANUFACTURING COMPANY, Minneapolis, Minn, has placed 
on the market an automatic fire-alarm device, which consists of 
a metallic thermometer, on the face of which have been placed 
two adjustable electrodes; these two electrodes and the pivot 
which swings the pointer are connected in a battery and bell 
circuit. When the pointer, moved by the lamina, which is actu- 
ated by the rise in temperature, reaches the point of high or 
low temperature upon which the upper or lower electrode may 
be set, contact ensues and the electric circuit is closed, with the 
result that an alarm is sounded by the electric bell. Col. W. G. 
Stewart is president of the company, which has offices in the 
Sykes Block, Minneapolis. 


THE KEYSTONE LUBRICATING COMPANY, Philadelphia, 
has printed an attractive brochure, bearing the title “Grease 
Versus Oil,” and containing instructive comparisons of the efli- 
ciency of the two classes of lubricants. Some of the inner rea 
sons for the extensive use of the liquid lubricant, oil, at the 
present day, to do the work that should properly be done by 
grease, are interestingly explained; and the evolution of Key- 
etone grease, defined to be a pure, natural product, free from 
the harmful ingredients and objectionable features of ordinary 
greases, are convincingly set forth. A feature of the argument 
for Keystone grease as an ideal lubricant, at minimum first cost 
and operating cost, is an account of exhaustive tests made by 
the head chemist of William Cramp & Sons, the Philadelphia 
shipbuilders, on the chemical constitution and mechanical and 
anti-friction qualities of the product. This booklet, of which 
many thousands have been printed and distributed, may be ob- 
tained gratis on application to the company, 


THE C. J. LITSCHER ELECTRIC COMPANY, Grand Rapids, 
Wis., was incorporated on January 1 as jobbers of electrical 
supplies. The company is handling a complete line of electrical, 
telephone, automobile and boat supplies, and as the only jobbing 
house in Michigan west of Detroit, is in a particularly good loca- 
tion to handle business from this section, The officers of the 
company are: C., J. Litscher, president; S, C. MacNeil, vice-presi- 
dent, and J. M. Loudon, secretary and treasurer. Mr. Litscher 
is well and favorably known to the trade as having been the 
Michigan representative of the Illinois Electric Company for the 
past eight years, and brings to the new company a host of 
friends his pleasing personality and fair business methods have 
won for him. Mr. Loudon is also well known among the central- 
station men of Michigan in his connection with the Boardman 
River Electric Light and Power Company, of Traverse City, Mich. 
Business with the new company is stated to have started very 
favorably, with every indication of continued success. 


THE DARLEY ENGINEERING COMPANY, 149 Broadway, 
New York city, has been awarded the contract for the ashes- 
handling and storage plant for the United States Navy Yard at 
Charleston, S. C. The contract calls for one of the company’s 
eight-inch patented suction conveyors, with a twenty-five-ton 
storage tank. Other orders have been received for the navy 
yards at New York and Philadelphia, and for the Soldiers’ Home 
at Washington. Armour & Company have just awarded the com. 
pany a contract for an eight-inch suction conveyor for their 
South Omaha plant. This makes the fourth order of this kind 
awarded by Armour & Company, the other plants being installed 
at the Chicago Glue Works, the East St. Louis packing plant and 
the Sioux City Packing Company. The recent order from the 
American Steel and Wire Company for an eight-inch conveyor for 
its Rankin plant makes the third order for these conveyors so 
far from the United States Steel Corporation, and two orders 
from the American Steel and Wire Company. The Quincy Mar- 
ket Cold Storage and Warehouse Company, Boston, Mass., has 
just placed an order for a similar conveyor for its Richmond 
Street plant. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) January 26, 1909. 


910,493. COMPARATIVE RECORDING APPARATUS. James M. 
Boyle, New York, N. Y., assignor to Sanderson & Porter, New 
York, N. Y. Filed April 1, 1907. An electrically-controlled 
apparatus for recording the successive weight changes in 
articles during a process in which they pass from station 
to station in successive steps of the process, 


910,498. PROCESS OF MANUFACTURING CHEMICAL COM- 
POUNDS. Courtland F. Carrier, Jr., Elmira, N. Y. Filed 
June 6, 1906. This process of manufacturing sodium oxides 
by electrolysis consists in adding metallic-sodium to a bath 
of melted Na NO, and NaOH, 


282 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


910,548. ELECTRIC METER. Robert C. Lanphier, Springfield, 
Ill., assignor to Sangamo Electric Company, Springfield, II. 
Filed August 23, 1905. A mercury motor-type meter has a 
thin driving disk floating in a mercury chamber and impelled 
by the main current under the influence of the field created 
by the pressure circuit. 


910,549. ELECTRICAL INDICATING INSTRUMENT. Robert C. 
Lanphier, Springfield, Il., assignor to Sangamo Electric Com- 
pany, Springfield, IN. Filed September 21, 1907. Immersed 
in the mercury chamber is a vane so shaped that successive 
radii diminish in Jength, whereby the efrective path of the 
current passing through the vane decreases in length as the 
current increases. | 


910,550. MOTOR-METER FOR ALTERNATING CURRENTS. 
Robert C. Lanphier and Jacob H. Hodde, Springfield, IN., as- 
signors to Sangamo Electric Company, Springħeld, lil. Filed 
July 6, 1908. The construction of an alternating-current in- 
tegrating watt-hour meter is described. 


910,558. INSULATED RAIL JOINT. James MacMartin, Albany, 
N. Y. Filed February 23, 1907. Insulating blocks are placed 
between the webb of the rail and the fish plates, there being 
insulating sheets between the flanges and the base plate 
and similar bushings around the bolts. 


910,561. CONTROLLER. Joseph F. Menningen, Oakley, Ohio, 
assignor to Allis-Chalmers Company and the Bullock Electric 
Manufacturing Company. Filed December 30, 1907. A con- 
troller is biased to off position when near this position and 
biased to running position when near this on either side 


thereof. 


910,581. ELECTRIC FURNACE. James H. Reid, Newark, N. J. 
Filed August 22, 1908. A number of arc-producing electrodes 
and resistance elements extending into the arc produced 
thereby are adapted to form a crucible on which the charge 
rests during treatment. 


910,582. ELECTRIC FURNACE. James H. Reid, Newark, N. J. 
Filed November 9, 1908. The crucible is formed by a number 
of converging electrodes having different phases of the poly- 
phase current flowing through each and an electrode adapted 
to extend into the top of the charge supported on the elec- 
trodes and connected to the neutral point of the system. 


910,590. AUTOMATIC BRAKING OR SIGNALING SYSTEM. 
Francis H. Shepard, Pittsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. Filed February 20, 
1906. The car carries an  axle-driven generator developing 
voltage proportional to its speed. The brakes and signals 
are actuated when the comparative value of this voltage and 
that of a signal circuit along the track reaches a certain 
amount, 


910,593. ELECTRIC BLOCK-SIGNAL SYSTEM. Paul J. Simmen, 
Los Angeles, Cal. Filed April 22, 1908. Provides auxiliary 
rail sections co-operating with one of the sectionalized main 
rails and the other continuous main rail. 


910,596. TROLLEY CUT-OUT. Francis M. Spaid and Fred F. 
Green, Buffalo, Ohio. Filed February 27, 1907. At a section 
point in a trolley line is a switch pivotally mounted between 
the sections and arranged so that the trolley wheel throws it 
into open and closed position according to the direction of its 
travel. 


910,603. TELEPHONE RECEIVER. Alfred Stromberg, Chicago, 
lil. Filed October 2, 1906. This receiver has a diaphragm 
with a reinforced edge consisting of a ring of spun brass. 


910,604. SYSTEM OF CONTROL, Emmett W. Stull, Norwood, 
Ohio, assignor to Allis-Chalmers Company and the Bullock 
Electric Manufacturing Company, Filed June 8, 1906. A con- 
troller for four series motors consists of a single drum ar- 
ranged to connect the motors in full series, in multiple series 
and in full parallel and to vary a resistance in the circuit 
the beginning of each step and then gradually to cut 
t out. 


910,628. RENT-COLLECTING MEANS FOR TELEPHONE 
SERVICE. Richard Yearneau, Clark, S. D. Filed May 15, 
1907. An electromagnetic check-holding and circuit-controll- 
ing device. 


910,638. ALTERNATING-CURRENT MOTOR SYSTEM. Charles 
S. Bradley, New York, N. Y., assignor to General Electric 
Company. Filed May 7, 1906. An induction motor-generator 
has condensers in circuit with its secondary and a centrifugal 


regulator for cutting variable portions of the condensers out 
of circuit. 


910,648. APPARATUS FOR MAGNETIC TREATMENT OF DIS- 
EASES. Reuben S. Clymer, Allentown, Pa. Filed December 
27, 1907. Consists of a number of electromagnets having 
their like polar ends connected in multiple and flexible mag- 


netic strands leading from these end 2 
by the free ends. nds to pole-pieces carried 
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910,649. REGULATION OF DYNAMO-ELECTRIC MACHINES 
William F. Dawson, Schenectady, N. Y., assignor to General 
Electric Company. Filed July 2, 1902. A series-wound 
booster has a supplemental winding, a resistance in series 


therewith and means for rapidly ‘making and breaking a 
shunt about this resistance. 


910,658. SYSTEM OF LIGHTING BY ARC LAMPS. Richard 
Fleming, Lynn, Mass., assignor to General Electric Company. 
Filed March 6, 1907. An alternating-current series circuit 
has magnetite arc lamps connected alternately in reversed 
manner so that they offer greater resistance to flow of cur- 
rent in one direction than in the other. 


910,661. CIRCUIT-CONTROLLING DEVICE. Henry Geisenhéner 
Schenectady, N. Y., assignor to General Electric Company. 
Filed January 14, 1907. Combined with an electric motor is 
a controlling resistance and pivoted vanes actuated by wind 


pressure from the motor for cutting out portions of the re- 
sistance, l 


910,664. MAGNETIC SEPARATOR. Charles M. Green, Lynn, 
Mass., assignor to General Electric Company. Filed Decem- 
ber 10, 1904. Two parallel magnetic rolls are provided with 
peripheral teeth that are wedge shaped and inclined down- 
ward relative. to the field of force between the rolls. 


910,670. ARC LAMP. Cromwell A. B. Halvorson, Jr., Lynn, 

Mass., assignor to General Electric Company. Filed January 

16, 1907. The lamp has a main chimney connecting the hood 

and platform, and within it a movable auxiliary chimney en- 
gaged by the clutch mechanism. 


910,550 —ALTERNATING-CURRENT MOTOR METER. 


910,676. AUTOMATIC STARTING DEVICE FOR ‘ELECTRIC 
MOTORS. Ivan Hansen, Malden, Mass., assignor to General 
Electric Company. Filed April 18, 1906. A _ phase-splitting 
starting device for a single-phase induction motor. 


910,682. ELECTRIC HEATER. George H. Hill, Schenectady, N. 
Y., assignor to General Electric Company. Filed July 9, 
1908. The heating element is provided with an electromag- 
netic circuit-closing device having double windings and a 
thermostatic switch arranged to connect the windings so as 


een in unison in one position and in opposition in the 
other, 


910,690. DRIVING MECHANISM FOR REGISTERING MA- 
CHINES. Charles F. Kettering, Dayton, Ohio, assignor to 
the National Cash Register Company, Dayton, Ohio. Filed 
June 9, 1905. An electric driving device comprises a mag- 
netic clutch connecting the motor and driven member and a 
mMagnet-operated switch, 


910,702. RAILWAY AND VEHICULAR DEVICE FOR PUR- 
POSES OF AMUSEMENT. Percy Marshall, Blackpool; 
Charles C. Metcalfe, Sale, and Walter Knowles, Bolton, Eng- 
land. Filed March 14, 1908. An electric car running.on 4 
closed track is controlled by semiautomatic switches. 


910,725. ELECTRIC HEATING DEVICE. Alfred E. Reimers, 
New York, N. Y. Filed December 26, 1907. The heating unit 
= ee in a space between a central form and a distance 
plate. 


910,730. GUARD COVERING FOR THIRD RAILS. Edmund M. 
Schollenberger, Chicago, Ill., assignor of one-third to Haldor 
C. Peterson and one-third to George Roth, Chicago, Ill. Filed 
June 4, 1908. Consists of elastic side walls pivoted to the 
base of the rail and adapted for free lateral movement with 
respect to the rail. 
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910,736. ELECTRIC LAMP AND METHOD OF MAKING THE 
SAME. Charles P. Steinmetz, Schenectady, N. Y., assignor 
to General Electric Company. Filed November 17, 1902. A 
mercury-vapor lamp has an enclosing chamber formed out of 
fused quartz and connections therefor formed out of a com- 
position of nickel and steel. 


910,742. CIRCULAR LOOM. Charles Thibodeau, Chelsea, Mass., 
assignor to American Circular Loom Company, Chelsea, Mass. 
Filed September 25, 1907. A machine for making circular 
loom is described in detail. 


910,743. VARIABLE RESISTANCE. Elihu Thomson, Swamp- 
scott, Mass., assignor to General Electric Company. Filed 
September 28, 1905. Comprises a mass of granular silicon 
and means for varying the pressure therein. 


910,638.—CAPACITY REGULATING DEVICE. 


910,760. DEFLECTOR FOR ELECTRIC FANS. Montraville M. 
Wood, Schenectady, N. Y., assignor to General Electric Com- 
pany. Filed October 10, 1904. The deflector is arranged to 
be revolved by the air blast, a friction brake regulating the 
speed of the deflector. 


910,762. AUTOMATIC MOTOR STARTER. William C. Yates, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed May 9, 1908. A number of automatically-operated 
switches first connect the motor through a voltage-controlling 
re to a two-phase supply circuit and then directly to the 
circuit. 


910,795. RESISTANCE. John L. Dinsmoor, New York. N. Y.. 
assignor to Hermann M. Hirschberg, New York, N. Y. Filed 
January 29, 1908. A ventilated casing contains a number of 
resistance elements each oval-shaped in cross-section and 
assembled in overlapping order and free from contact with 
each other, 


910,797. TROLLEY HEAD. William E. Donnelly and William L. 
Goyette, Chicopee Falls, Mass. Filed April 28, 1908. The 
trolley pole is interlocked with the head. 


910,798. ELECTRIC HOIST. William O. Duntley, Chicago, Il., 
assignor to Chicago Pneumatic Tool Company, Chicago, TI. 
Filed July 30. 1907, The motor has a number of armatures 
and a field magnet common to all. 


910,799. INSULATOR PIN. Samuel J. Edmiston, Greenwich. N. 
Y. Filed June 26. 1908. This pin has a platform and a 
bent portion at its upper end. a bored plug receiving the 
nin being interposed between the platform and the bent por- 
tions thereof. 


910,822. SECONDARY BATTERY. Henry F., Joel. Forest Gate, 
England. Filed August 10, 1907. The cvlindrical positive 
grid has vertical ribs projecting radially therefrom and the 
cylindrical negative grid is concentrically disposed around 
the positive one and has inwardly projecting vertical ribs. 


910,834, ELECTROMAGNETIC STAMP BATTERY. James P. 
Lynn, Trafalgar, Kalgoorlie, Western Australia, Australia. 
Filed June 10, 1907, The stamp stems have enlarged portions 
and sleeves each carrying a magnet in which the enlarged 
portions reciprocate. 


910,835. ELECTRIC SWITCH. Barnett W. Macy, Orlando, Fla. 
Filed September 20, 1907. A contact arm mounted upon a 
shaft terminates in spring contact fingers that sweep over 
a set of contact buttons. 


910,842. ELECTRIC TERMINAL CLIP. George McIntyre, Jersey 
City, N. J. Filed August 2, 1906. Is made from a single 
piece of spring wire doubled up to form a resilient eye and 
a loop for engagement with a binding post. 
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910,873. TELEPHONE-RINGING SYSTEM FOR PARTY-LINES. 
Charles A. Simpson, Chicago, Ill., assignor to Kellogg Switch- 
board and Supply Company, Chicago, Ill. Filed November 30, 
1907. Contains a bridged condenser, a cord circuit having a 
bridged clearing-out signal and a relay adapted to complete 
a shunt about this signal for a short time after ringing. 


910,877. ELECTRIC-LIGHT SHADE. Theodore Smith, Chicago, 
ill., assignor to Theo. Smith Manufacturing Company, Chi- 
cago, Ill. Filed October 3, 1904. Comprises an elongated 
neck to be attached to the lamp socket and a forwardly pro- 
jecting reflector movable about the socket. 


910,892. FIELD MAGNET OR THE LIKE. Charles P. Bary, 
Neulflly-sur-Seine, France, assignor to Société Anonyme des 
Voitures Electriques Védrine, Neuilly-sur-Seine, France. Filed 
October 24, 1905. The section of the central part is twice 
as great as that of each of the lateral prolongations, the 
distance between two poles being equal to or less than twice 
the width of the central part. 


910,894. PROCESS OF MAKING TITANIUM ALLOYS. Fred- 
erick M. Becket, Niagara Falls, N. Y., assignor to Electro 
Metallurgical Company, New York, N. Y. Filed June 5, 1907. 
Consists in reducing a titanium ore in an electric furnace 
by means of carbon in presence of sufficient silicon to ex- 
clude from the product all carbon in excess of ten per cent. 


910,898. ELECTRIC SPEEDOMETER AND ODOMETER. How- 
ard Bonbright, New Haven, Conn. Filed July 24, 1908. Com- 
bined with the front axle of a motor vehicle is a dynamo 
electrically connected to a speedometer and an odometer. 


910,901. POWER-TRANSMITTING MECHANISM. Frederick 
Bucherer, Bayonne, N. J. Filed November 22, 1907. The 
motor is mounted on a pivotal support so as to keep its 
shaft parallel to that of the driven machine. 


910,911. RAILWAY-SIGNALING MECHANISM. Levi H. Craft, 
Dennison, Ohio, assignor to the Union Switch and Signal 
Company, Swissvale, Pa. Filed September 23, 1907. An elec- 
tromagnet controls a latch in a semaphore mechanism. 


910,913. ELECTRIC CIRCUIT CONTROLLER FOR INTERNAL- 
COMBUSTION ENGINES. Charles Cuno, Meriden, Conn., as- 
signor to the Connecticut Auto Engineering Corporation, Meri- 
den, Conn, Original application filed September 19, 1906. 
Divided and this application filed November 21, 1907. A ro- 
tary shaft has a contact roller yieldingly connected with it 
and normally moving outwardly to engage a fixed contact 
member, 

910,918. SUPPORT FOR TELEPHONE RECEIVERS. Robert S. 
Griffith, Berkeley, Cal. Filed Augnst 24, 1908. The bracket 
is mounted adjacent to a wall set to hold the receiver to 


the user’s ear. 


910,743.—SILICON RHEOSTAT. 


910,930. MEDICAL ELECTRICAL DEVICE FOR MEDICAL AND 
THERAPEUTICAIL, PURPOSES. Frederick A. Ligowsky, Cin- 
cinnati, Ohio, assignor to the Auto-Ozone Company, Cincin- 
nati, Ohio. Filed February 24, 1908. A machine for the 
generation of ozone contains glass plates, an induction coil, 
batteries and clock work for interrupting and closing the 
circuit. 


910,931. ELECTRIC CARRIER SYSTEM. Sam H. Libby, East 
Orange, N. J., assignor to Sprague Electric Company. Filed 
August 1, 1906. Between a number of stations are trolley 
wires, one of which has an isolated section at each station. 
Carriers traveling between the stations are provided each 
with a propelling and a hoisting motor. 


910,949. AUTOMATIC TENSION REGULATOR FOR ELEC- 
TRICAL GENERATORS. August Nicol, Berlin, Germany, as- 
signor to Bergmann ElekKtricitéts-Werke, Aktiengesellschaft, 
Berlin, Germany. Filed January 22, 1908. Comprises a con- 
stantly-operated motor, planetary gearing with a potential 
adjuster driven thereby, and means controlled- by a decrease 
or increase of potential for arresting or releasing a member 
of this gearing. 
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910,951. CONTROLLER FOR ELECTRIC MOTORS.| William A. 
Paris, Edgewood Park, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. Filed March 8, 1906. Com- 
bined with a rotatable drum having four similar groups of 
contact ring segments equally disposed about its circum- 
ference are two groups of stationary contact members which 
severally engage the drum at four points about the cir- 
cumference, 


910,956. ELECTRIC RECORDING INSTRUMENT. Lewis T. 
Robinson, Schenectady, N. Y., assignor to General Electric 
Company. Filed October 13, 1902. A series of recording 
styluses connected with metallic surfaces are supported over 
atraveling record sheet and an electrode moving between 
the surfaces and separated therefrom by an air gap affords 
means for a source of high potential connected to the con- 
ducting surface to effect an electric discharge across the 

- gaps and through the record sheet. 


910,957. BLOCK SIGNAL. Charles H. Roth and Harry A. Har- 
rington, Akron, Ohio. Filed December 6, 1906. The signal 
is actuated by a solenoid under the control of a contact 
arranged in the path of the trolley wheel. 


910.964. ROLLER BEARING FOR ROCKER RINGS. Robert 
Siegfried, Pittsburg, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. Filed May 1, 1905. A mov- 
able rocker ring in an annular recess of the field frame has 
a chain located in the channel at the bottom of the machine 
to support its weight, this comprising a number of rollers, 
pivots and connecting links, also uniformly-spaced guide rings 
projecting from the rocker ring into the channel. 


910,965. CONNECTOR ATTACHMENT FOR BATTERIES. Jo- 
hann F. Siems, Columbus, Neb. Filed June 24, 1908. The 
carbon of a dry battery has a draw-spring terminal with a 
portion thereof embedded in the carbon. 


910,949 —GENERATOR-POTENTIAL REGULATOR. 


910,969. ELECTRIC LAMP AND METHOD OF MAKING THE 
SAME. Charles P. Steinmetz, Schenectady, N. Y., assignor 
to General Electric Company, Original application filed No- 
vember 17, 1902. Divided and this application filed Septem- 
ber 28, 1908. A modification of No. 910,736, in which the 
end portions of the tute are formed of fused quartz combined 
with potassium. . 


910,975. CLEAT FOR ELECTRIC WIRES. Antrim L. Vickers, 
New Sharon, Iowa, Filed September 23, 1907. Comprises a 
base and a sectionalized top connected together and mounted 
on the base, the farts being capable of independent removal. 


910,983. VARIABLE-SPEED TRANSMISSION DEVICE. Jobn R. 
Anderson, Pittsfield, Mass., assignor to General Electric Com- 
pany. Filed August 2, 1907. A motor is mounted in a 
bracket for oscillating about an axis at right angles to the 
motor shaft. 


910,989. INSULATING COMPOUND. Patrick J. Cannon, William 
H. Young and Clinton Bateholts, Schenectady, N. Y., as- 
signors to General Electric Company, Filed December 26, 
1903. A compound moldable into any desired shape by the 
application of heat and pressure consists of ground slate, 
asbestos and a binder of copal gum and gilsonite. 


910,991. ELECTRIC STORAGE BATTERY. Charles S. Cole, 
Sandy Hook, Conn. Filed July 10, 1907. Ribbed separator 
plates have apertures through which and through the elec- 
trode plates binding bolts pass to fasten the element into 
a unit, there being also stiffening ribs on the outer plates. 
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910,995. FLOOR-SURFACING MACHINE. 
ton, Ohio, Filed May 1, 1908. 
electric motor, 


911,011. MULTIPLE-VOLTAGE SYSTEM OF CONTROL. Ray 
P. Jackson, Wilkinsburg, Pa., assignor-to Westinghouse Elec- 
tric and Manufacturing Company. Filed March 3, 1906. In 
combination with motors that may be operated by either 
alternating or direct current is a switch for arranging the 
circuits in accordance with the kind of current supplied, a 
transformer and auxiliary automatic switches being used 
when alternating current is supplied. 


911,018. MOTOR-CONTROL SYSTEM. Henry D. James, Pitts- 
burg, Pa., assignor to Westinghouse Electric and Manufactur- 
ing Company. Filed May 6, 1907. Control means dependent 
upon a predetermined current in the motor circuit are ar- 
ranged for automatically reinserting the several sections of 


John B. Dyer, Iron- 
This machine is driven by an 


the starting resistance, as well as for short-circuiting them — 


in starting. 


911,016. ALARM SYSTEM. William H. Kirnan, Bayonne, N. J. 
Filed July 30, 1908. Combined with a number of local cir- 
cuits containing alarm boxes are a number of central-station 
magnets, recording circuits and repeating circuits. 

911,018. ELECTRIC APPARATUS. Benjamin G. Lamme, Pitts- 
burg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. Filed May 6, 1907. A rotor core has 
longitudinal slots provided with side-wall grooves, coils in 
the slots, and metal coil-retaining blocks engaging the 
grooves and separated by air spaces. 

911,020. MERCURY-MOTOR-METER. Robert C. Lanphier and 
Otis White, Springfield, Ill., assignors to Sangamo Electric 
Company, Springfield, Ill. Filed August 20, 1908. The 
method for clamping the rotating element is described. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired February 2, 1909: | 
467,919. ELECTRIC CUT-OUT. A. L. Clough, Manchester, N. H. 
467,924. ELECTRIC MOTOR. J. W. Darley, Jr., Baltimore, Md. 
467,969. ELECTRIC RAILWAY MOTOR. H. M. Byllesby, St. 


Paul, Minn. | 
467,982. INCANDESCENT ELECTRIC LAMP. D. H. Piffard, 
Piffard, N. Y. 
467,983. INCANDESCENT LAMP SOCKET, D. H. Piffard, 
Piffard, N. Y. 


467,985. ELECTRIC SIGNAL FOR MINE SHAFTS. F. W. Ba- 
corn, Marysville, Mont. 


468,020. ELECTRIC MEASURING INSTRUMENT AND CUR- 
RENT DIRECTION INDICATOR. J. J. Wood, Fort Wayne, 
Ind, 


468,099. SYSTEM OF ELECTRICAL DISTRIBUTION. H. W. 
Leonard, New York, N. Y. 


468,100. ELECTRIC ELEVATOR. H. W. Leonard, New York, 
N. Y. 


468,101. CUT-OUT. J. B. Murphy, Cincinnati, Ohio. 


468,107. ELECTRIC SIGNAL SYSTEM. H. F. Eaton, Quincy, 
Mass. é 


468,119. ELECTRIC SWITCH. E. Thomson, Lynn, Mass. 


468,120. METHOD OF AND MEANS FOR INTERRUPTING 
ELECTRIC CURRENTS. E Thomson, Swampscott, Mass. 


468,121. DYNAMO-ELECTRIC MACHINE. E. Thomson, Swamp- 
scott, Mass. 

468,122 and 468,123. SYSTEM OF ELECTRICAL DISTRIBU- 
TION. E. Thomson, Swampscott, Mass. 

468,125. ELECTRIC SWITCH. A. Wright, Providence, R. I. 


468,128. ELECTRIC MOTOR REGULATION. F. O. Blackwell, 
New York, N. Y. 


468,160. RAILWAY SWITCH AND SIGNAL INTERLOCKING 
MECHANISM. J. W. Thomas, Jr., Nashville, Tenn. 


468,163, 468,164 and 468,165. ELECTRIC RAILWAY. M. Wheless, 
Nashville, Tenn. 


468,166. CONDUIT ELECTRIC TROLLEY. M. Wheless, Nash- 
ville, Tenn. | 


468,170. ELECTRICAL ANNUNCIATOR. W. Ebert, Chicago, Il. 


468,172. ELECTRIC FARE REGISTER. W. H. Gilman, Boston, 
Mass. 


468,186. ELECTRIC-LIGHT TOWER. C. A. Beardsley, Detroit, 
Mich. 


468,260. REGULATOR FOR ELECTRIC-CURRENT GENERA- 
TORS. G. Pfannkuche, Cleveland, Ohio. 
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A FIELD FOR ELECTRIC STREET LIGHTING. 


Mantle gas burners now do much street lighting that would 
make paying loads of tungsten Jamps for electric stations. 

In one large city, where several thousand electric are street 
Jamps are in use, there are also about 11,000 mantle gas lamps, 
nearly all of the single-burner type, and the rate for these 
single-burner lamps is $29 each, burning 3,900 hours per year. 

Another smaller city, with nearly 800 electric arc lamps 
on the strects, uses also about 550 single-mantle lamps at the 
rate of $28.50 per gas lamp per year of 4,000 hours’ use. 

In each of these cities the gas and electric companies are 
independent of each other. 

The rates for single-mantle gas strect lamps usually range 
between $24 and $32 for a year with 4,000 hours of burning, or 
from 0.6 to 0.8 cent per lamp-hour, these prices covering the 
gas, the lighting and the repair of the lamps. A single-mantle 
gas lamp such as is generally used on the streets is rated to 
consume about 3.5 cubic feet of gas per hour, so that the cost 
of gas at $1 per thousand feet is 0.35 cent per hour, or $14 per 
year with 4,000 hours of burning. It is a peculiar feature of 
the business that these mantle gas lamps are not usually operated 
by the gas companies, but are furnished and maintained by one 
of the several companies that contract for street lighting all over 
the country, and buy gas from the local plants. 

These facts as to the gas consumed and as to the division of 
the business between the gas companies and outside contractors 
obviously have a bearing on the ability to withstand the competi- 
tion of tungsten lamps. 

As the gas mantles when new and supplied with good gas 
at the rate above named give about fifty horizontal candlepower, 
it has been hard to compete with them with carbon incandes- 
cent lamps in street lighting. For a fifty-candle series carbon 
lamp the power would be at best 150 watts, and if the charge 
for operating and renewing this lamp were ten cents per kilowatt- 
hour, the cost to the city served would be 1.5 cents per lamp- 
hour. This figure shows why it has been hard to compete with 
the gas-mantle lamp at 0.6 to 0.8 cent per hour. 

With tungsten lamps the situation is quite different, for the 
sixty-candle size requires only seventy-five watts, costing a 
municipality 0.75 cent per lamp-hour, on the basis of ten cents 
per kilowatt-hour for the service. Lamps at the list price of 
$1.50 each, with an average life of 1,000 hours, make the cost 
0.15 cent per hour for the lamp alone; that is, for lamp renewals, 
and there remains 0.6 cent per hour or eight cents per kilowatt- 
hour for the energy on the ten-cent basis. 

A very large amount of street lighting is| now;done\with 
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both arc and incandescent lamps, where the rate for the entire 
service is less than eight cents per kilowatt-hour of energy used. 
It is not perhaps unreasonable to assume, therefore, that a rate 
of eight cents per kilowatt-hour for the energy used, plus the 
cost of renewals, will make it well worth while to replace gas 
mantles with tungsten street lamps. 

The usual rates of 0.6 to 0.8 cent per hour for mantle gas 
lamps is about one-half eaten up by the cost of gas alone, and 
all other charges, including the cost of lighting and extinguish- 
ing, must come out of the other half. Finally the profit is 
divided between two parties., 

In the large city above mentioned, 11,000 tungsten street 
lamps of sixty candles each at $29 per lamp per year would yield 
a revenue of $319,000 from a load of 825 kilowatts, or $386 per 
kilowatt-year. 


POWER COSTS IN A MODERATE-CAPACITY CENTRAL 
STATION. 

Some figures of the cost of power in a moderate-capacity 
central station have just come to hand for a four-year period 
ending in 1908. They emphasize the point that a station 
equipped with apparatus of long-established design may yet pro- 
duce electricity with reasonable efficiency, provided the load con- 
ditions are favorable. The plant in mind, unlike most central 
stations in its territory, disposes of most of its output in the 
power field. The lighting business of the station remains to be 
developed along much broader lines, and if a well-rounded load 
can be secured there is little question that the unit cost of power 
can, with the present equipment, be brought down to compare 
favorably with the results obtained in much larger installations. 

Reviewing the equipment and conditions of production in 
this station for the year 1905, the company then operated one 
125-horsepower and nine 150-horsepower shell boilers at a pres- 
sure of about 110 pounds. There were six engines in the sta- 
tion, comprising four different makes, and in all cases but one 
being of the compound condensing type. The engines ranged 
in individual horsepower from 100 to 1,250, and two were direct- 
connected to generators. In the plant as a whole there were 
fifteen generators, thirteen being run belted. The total dynamo 
capacity was 2,158 kilowatts, and the engine total rating was 
2,750 horsepower. It is interesting to note that in the four years 
this equipment underwent no change whatever, and the labor list 
required for operation remained the same as to power-house 
positions on the payroll. Another peculiar feature of the plant’s 
history is that during this time the total energy produced and 
sold increased very little, and in some years decreased. The load 
on the station was very largely for electric-railway service, with 
very little expansion in any direction. These stationary condi- 
tions do not, of course, represent a central-station ideal, but in 
their novelty they afford a special opportunity to examine the 
reasons for the variation in power cost notable in the plant dur- 
ing the period selected for study. 

The total energy manufactured in the plant in 1905 was 
4,211,088 kilowatt-hours, and of the total sales of 4,193,369 
kilowatt-hours, the company turned 3,649,145 kilowatt-hours 
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over for railway service. The fuel burned was a mixture of soft 
coal and screenings, the consumption of the former being 3,086 
tons, at an average cost of $4.32, and of the latter, 5,301 tons 
(buckwheat), costing $2.85 per ton. The station operating force 
consisted of three engineers, three firemen, two coal passers and 
five helpers. The total cost of manufacture for the year was 
$45,183, or 1.07 cents per kilowatt-hour. The principal item of 
expense was fuel, which came to 0.675 cent per kilowatt-hour, 
the total bill amounting to about $2,300 per month. The labor 
cost per kilowatt-hour generated was 0.227 cent. The steam- 
plant repairs came to $2,511 and electric-plant repairs to $2,269, 
their total being about half the labor cost per unit of energy 
produced. | 

The cost of manufacture in 1906 per kilowatt-hour was 
also 1.0% cents. The cost of coal increased about $1,200, to 
0.715 cent per unit. In this year the percentage of buckwheat 
screenings in relation to the bituminous coal was considerably 
increased. The soft coal used was 1,943 tons, and the hard coal 
7,155 tons. Each kind increased from five to six cents per ton 
in cost. It is evident from the operating results secured that the 
change in the proportions of the fuel used had comparatively 
little effect on the station economy as a whole. The output of 
the plant fell off to 4,101,696 kilowatt-hours, and the power 
sales were slightly decreased. The principal saving in the total 
cost of power during the year was in electric-plant repairs, which 
fell off about $1,500 to $753. 

The figures of 1907 show a marked increase in the cost of 
production, both per unit and in toto. The plant output dropped 
to 4,060,261 kilowatt-hours, and the power sales to 3,492,379 
kilowatt-hours. The fuel proportions of the first year were again 
tried, but the coal cost per kilowatt-hour rose to 0.932 cent. 
This was largely due, however, to the price of coal per ton, which 
reached an average of $4.62 for the year on the soft grade and 
$2.94 for the screenings. The company burned 3,628 tons of 
soft and 7,193 tons of buckwheat. The total fuel cost increased 
by about $8,700. The labor cost did not change materially, the 
figure for the year being $9,712, or 0.239 cent per kilowatt-hour. 
The total power cost was $55,000, or 1.35 cents per unit, an in- 
crease of twenty-six per cent over each of the preceding years. 


An additional factor in the rise of expenses was an increase of 


$1,400 in steam and electric-plant repairs. 

In 1908 a slight improvement in conditions was manifested 
by a fall in the total cost of power to 1.27 cents per kilowatt- 
hour manufactured. There was an increase in the output to 
4,305,000 kilowatt-hours, and a gain in the power sales to about 
3,672,000 units. The company burned 2,122 tons of bituminous 
coal, costing about $4.73, and 8,515 tons of screenings at $3.26. 
The total fuel cost was about $150 less than in the preceding 
year, and the fuel expense per unit was 0.876 cent. The labor 
cost per kilowatt-hour was 0.224 cent. Plant repairs were about 
the same as in 1907, and the total cost of production was prac- 
tically the same as in the year quoted. 

Surveying the entire period, the most trying feature which 
the plant has had to face has been the gradual rise in the price 
of coal, both soft and hard. In the former case a gain of 11.8 
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per cent is apparent; in the latter a gain of 14.4 per cent has 
taken place. The fuel cost per kilowatt-hour has been increased 
more rapidly, however, by other causes than the actual price of 
coal per ton, since there has been a gain of about thirty-three per 
cent in the total fuel expense per unit. It is fairly apparent, in 
view of the small increase in the load on the station, and conse- 
quent absence of improved load-factor natural in plants where 
the output is progressively growing, that the lessened economy 
of the station is due in considerable part to the retention of belted 
equipment of more or less antiquated design, which is now feeling 
the effects of inevitable depreciation and consequent loss of the 
highest efficiency of production. As was first noted, excellent 
economy may be obtained in a well-loaded station, even with old 
equipment, but the time is certain to come when modern ap- 
paratus of the best type will be the requirement of continued sta- 


. tion economy of a high degree. 


INCREASED COSTS IN ELECTRIC-RAILWAY OPERA- 
TION. 

Electric railways have felt the increased cost of living as 
well as private individuals during the past ten years, and in some 
cases the rise in legitimate expenses has necessitated the some- 
what radical solution of the dividend problem by passing to the 
six-cent fare as a standard. Massachusetts is at present study- 
ing these questions with great care in the field and before the 
Railroad Commission in cases where companies have asked ap- 
proval of higher fares, or where the public has appealed to this 
tribunal against a raise in tariff. 

Some typical figures illustrating how the cost of operation 
has risen were presented recently at a public hearing before the 
Railroad Commissioners by the Northampton Street Railway 
Company. The situation is clearer from the fact that since 1901 
the company has not extended its system. During these seven 
years the company’s gross income has increased only $27,000. 
Operating expenses, taxes and interest have increased $29,000, 
and the total investment necessary to handle the business and 
give fresh and enlarged accommodations demanded by the pub- 
lic has risen $32,000. Wages, coal and supplies cost the com- 
pany thirty-three per cent. more than ten years ago, and the total 
cost of carrying a passenger, plus taxes and interest, has risen 
from 4.41 cents to 4.59 cents. The revenue per car-mile has in- 
creased from 18.87 cents to 21.34 cents. If it were not for the 
question of depreciation and extraordinary replacements, it would 
not be as difficult a matter to pay the usual dividends, but it 
was shown by the company that these extraordinary expenses to 
meet the needs of the comiag year will probably amount to 
$67,000, to be utilized for new boilers under a new boiler Jaw, 
new care, damages, new trolley wire and new signals. In the past 
thirteen years the company’s income per car-mile has increased 
less than two per cent, while the operating cost per car-mile has 
gone up forty-five per cent. These facts emphasize the necessity 
of making all proper allowances in determining what the fares 
shall be in specific cases, particularly in the direction of that de- 
terioration of plant which cannot be offset by the processes of 
ordinary maintenance. 
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THE CHICAGO AUTOMOBILE SHOW. 

The annual Chicago Automobile Show, which was held 
from February 6 to February 13 at the Coliseum and at the 
First Regiment Armory, was opened last Saturday evening with 
a fine display of automobiles, motor cycles, accessories, mate- 
Automobile manufacturers claim that the 
present year is going to be a banner one, and certainly from 


rial and machinery. 


the interest manifested in the various exhibits, it would seem 
that their expectations will be realized. There was a very com- 
prehensive showing of motor accessories, new ideas in ignition 
and timing systems being displayed prominently, and the bat- 
tery manufacturers were well represented. 

The distinctive and graceful lines of the electric carriages 
attracted a great deal of attention, and the interest manifested 
in these machines augurs well for a wide extension of the use- 
fulness of the electric carriage. With associations of automobile 
manufacturers already well organized, and central stations, mo- 
tor and battery manufacturers tied together by bonds of com- 
mercial enterprise, it seems hard to realize why they cannot get 
together and establish some comprehensive scheme where ar- 
rangements could be made for charging stations in at least all 
of the large cities and in most of the small cities where elec- 
tricity is now used in any form. The electric automobile is 
a thing of beauty, and could be made one of great utility. The 
motors and the batteries are perfect mechanisms, central stations 
are in need of the load, and the only thing that appears to 
be in the way of a remarkable taking up of the electric auto- 
mobile idea is the lack of intelligent co-ordination of the various 
industries represented. 


a 
FAN MOTORS FOR 1909. 


On other pages of this issue there are described and illus- 
trated some of the offerings of manufacturers in fan motors 
for the present season. As in other lines of electrical manu- 
facturing, the fan motor has been the subject of continued im- 
provement; and while, several years ago, it was recognized as 
a standard article of great merit and utility, there has been 
much effort directed recently toward effecting refinements jn 
design and simplicity of connections, in order to render these 
machines capable of being set up and maintained by compara- 
tively inexperienced persons. Each year, also, has shown fewer 
changes in design and type, and this year the only changes 
which are marked are in the form of oscillating fans or devices 
for changing the direction of the wind driven off from the fan 
blades. The direct blast of air sometimes has its disadvantages, 
and, whether properly or not, the public seems to have taken a 
fancy to those fan motors which distribute their breezes over 
a comparatively great area. Noisclessness of operation, freedom 
from vibration, and the building of smaller sizes of fans for 
residence and sick-room work, are also to be marked. 

It is expected that the coming season will be the best which 
manufacturers of fan motors have ever experienced. The edu- 
cational campaign which central stations and supply houses have 
been carrying on vigorously has awakened a keen interest in 
the possibilities of the electric fan, and this interest will mate- 
rialize in a large increase in the-demand, for, this apparatus. 
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Connecticut River for Electric Power. 


Massachusetts has only two large rivers, 
the Connecticut and the Merrimac. 

On the Merrimac River, nearly all of 
the more important power sites have been 
developed, so that the Bay State can ex- 
pect little more from it in the way of 
electrical supply. 

While the state has a number of smaller 
rivers, like the Blackstone, Chicopee and 
Housatonic, these streams are quite gen- 
erally devoted to local industries, and af- 
ford little surplus power for transmission 
to distant points. 

Meantime, the majority of the cities of 
the state have little or no waterpower. In 
this situation, the Connecticut River, be- 
cause of its largely undeveloped condi- 
tion, is being considered as a possible im- 
portant source of electric energy for trans- 
mission over parts of the state. 

The Connecticut River flows from Con- 
necticut Lake, in northern New Hamp- 
shire, to Long Island Sound, a distance 
of 345 miles, and falls 1,618 feet on the 
way. Along its entire course the Con- 
necticut drains an area of 11,085 square 
miles, and has many small tributaries, but 
is the outlet of no large lakes or storage 
basins. 

Within Massachusetts, the greater part 


of the available fall of the Connecticut: 


River has been developed, but a material 
portion of it is still doing no useful work, 
and the same is true of the Nutmeg State. 
Along the boundary of New Hampshire 
and Vermont, however, for about 150 
miles, the Connecticut River presents a 
reries of large waterpower sites that have 
thus far been developed to only a small 
extent. 

Increasing effort is now being directed 
to the development of electric power along 
the Connecticut in all four of the states 
through and past which it flows. One 
company has recently sought Federal au- 
thority to develop the power of the river 
north of Hartford, in Connecticut, for 
purposes of electrical supply. Another 
company has been chartered by the Massa- 
chusetts Legislature to erect a hydroelec- 
tric plant on the undeveloped part of the 
river in this state, and a third company is 
building a large dam between Vermont 
and New Hampshire to generate power 
for an electric transmission system. 

Most of the population of Massachu- 
setts is within about 100 miles of the Con- 
necticut River. Boston is just about 100 


BY ALTON D. ADAMS. 


miles away, and so is Haverhill. Lowell 
and Lawrence are less than ninety miles 
distant. Fitchburg, Worcester, Pittsfield 
and North Adams are each less than sixty 
miles from the river, while Springfield, 
Holyoke and Northampton are on its 
banks. 

With the above facts in view, the fol- 
lowing data bearing on the power that 
may be developed by the Connecticut for 
purposes of electric transmission have 
been collected. This power mainly de- 
pends, of course, on the available falls in 
the river, and on the amount of its dis- 
charge that can be utilized to advantage. 

As may be noted from the profile, the 
Connecticut River is tidal as far as Hart- 
ford, fifty miles from its mouth, and 
along the next ten miles, below the foot 
of Enfield rapids, there is a fall of only 
six fect. From the foot of these rapids 
to the top of the Enfield dam, six miles 
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the wheels through three canals at differ- 
ent levels. Besides the municipal electric 
plant at Holyoke, operated in part by 
water power, there is a hydroelectric plant 
devoted especially to power purposes, with 
an installed capacity of 1,200 kilowatts 
in generators connected to waterwheels, 
and 500 kilowatts in a generator driven 
by a steam turbine, but the output of this 
plant appears to be absorbed locally. 

In the municipal electric plant at Holy- 
oke are generators of 800-kilowatts total 
capacity driven by waterpower, but the 
output of these generators, as well as that 
of 1,650 kilowatts in steam-driven units, 
is devoted to light and power in that city. 

Passing upstream from the top of the 
Holyoke dam to the top of the Turners 
Falls dam, thirty-six miles above, there is 
a rise of seventy-five feet, but sixty-four 
feet of this rise occurs at the Turners 
Falls dam and along the rapids for a dis- 
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PROFILE OF CONNECTICUT RIVER FOR A LENGTH OF 360 MILES. 


upstream, the rise is thirty-two feet, and 
it is on this part of the river that the 
proposed hydroelectric plant is to be 
located. 

From the foot of the Enfield rapids, 
where the fall of thirty-two feet can be 
made available, the distance is ten miles 
io Hartford and about eighty miles to 
New Haven, while Springfield is less than 
twenty miles away. __ 

Above the Enfield dam the Connecticut 
River shows only slight change in level 
until the rapids at Holyoke are reached, 
some eighteen miles upstream, and these 
rapids with the Holyoke dam give a total 
fall of about sixty feet. Most of the de- 
veloped power at Holyoke is devoted to 
the large manufacturing plants there, as 
is well known, water being distributed to 


tance of five miles below. The greater 
part of the power developed at the Tur- 
ners Falls dam is devoted to local manu- 
facture, but some of the energy from & 
hydroelectric station there is distributed 
in nearby towns for lighting and street 
railway purposes. 

Sixteen miles upstream from the Tur- 
ners Falls dam, and four miles north of 
the Massachusetts and New Hampshire 
boundary line, is the mouth of the Ash- 
nelot River on the Connecticut, and at 
this point the water elevation is thirty- 
three feet higher than the top of the dam. 
It is on this stretch of sixteen miles along 
the Connecticut, with its fall of thirty- 
three feet, that two hydroelectric plants 
are to be built for the purpose of power 
transmission to Massachusetts cities and 
towns. 
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One of these plants is now under con- 
struction with a dam that crosses the 
Connecticut between Vernon, Vt., and 
Hinsdale, N. H., the power house being 
on the Vermont side. The other plant, 
according to the charter of the French 
King Rapids Power Company, is to be 
constructed with a dam across the Con- 
necticut between the town of Gill and the 
town of Northfield or of Ewing, in Massa- 
chusetts. It cannot be stated here what 
the available head of water will be at 
each of these plants, but as indicated 
above, the total fall along the sixteen 
miles of river from a point near the up- 
per plant to the Turners Falls dam is 
thirty-three feet 

Above the mouth of the Ashnelot River, 
the Connecticut drops only thirteen feet 
in a length of twenty-three miles, but the 
dam between Hinsdale and Vernon can 
probably be made high enough to get the 
advantage of a part of this fall above. 

This hydroelectric plant at Vernon is 
being built by the Connecticut River 
Power Company, and it is understood 
that transmission lines now under con- 
struction to Fitchburg and other points in 
Worcester County, Massachusetts, are to 
deliver energy generated by this company. 
The dam and power house now under way 
at Vernon, Vt., are about forty miles from 
Fitchburg, fifty-five from Worcester and 
eighty miles from Bostom, in direct lines, 
but the lengths of transmission lines 
would be somewhat greater than these fig- 
ures. In the other direction, North 
Adams is about thirty-two miles and 
Pittsfield fifty miles from the dam. 

Passing up the Connecticut from the 
plant at Vernon, the first large drop in 
the river is that at Bellows Falls, where 
the water comes down forty-nine feet, 
at a point some thirty-eight miles north 
of the Massachusetts state line. Large 
manufacturing plants are located at Bel- 
lows Falls, and there is an electric plant 
for local lighting, but a large part of the 
river discharge does no useful work. 

Along the four miles of the Connecticut 
from Ledyard Bridge, Hanover, N. H., 
to White River Junction, the water falls 
thirty-six feet, and here again local manu- 
facturers are believed to absorb only a 
fraction of the available power. White 
River Junction is about seventy-four miles 
north of the Massachusetts state line, and 
so the power there, like that below at Bel- 
lows Falls, is within transmission dis- 
tance of a number of cities in that com- 
monwealth, from an engineering stand- 
point at least. 


The next great series of falls, as one 
goes up the Connecticut, is located with 
its foot seven miles above Wells River, 
Vermont, and its head twenty-three miles 
further upstream. Along this twenty- 
three miles the river falls 398 feet, and 
its development for power might well in- 
clude some of the engineering features 
that have been adopted at hydroelectric 
plants with high heads, in California. 

Connecticut Lake, the lower one of the 
chain in which the river of that name 
has its source, has an elevation of 1,618 
feet above sea level, and from that lake to 
West Stewartstown, N. H., a distance of 
seventeen miles, the fall of the river is 
583 feet, or an average of thirty-four feet 
per mile. 

The United States Geological Survey 
has two gauging stations on the Connec- 
ticut River, one at Sunderland, Mass., 
and the other at Oxford, N. H. At Sun- 
derland the gauge is about eighteen miles 
above the Holyoke dam and five miles 
below the dam at Turners Falls, and was 
erected in March, 1904. Orford, the site 
of the other gauge, is twenty-one miles 
above White River Junction, and some 
ninety-four miles above the hydroelectric 
plant now under construction at Vernon, 
Vt. The Orford gauge was erected in 
August, 1900. 

At the Holyoke dam, a record of the 
discharge of the Connecticut River was 
kept from 1880 to 1899, inclusive, and is 
published in Volume 58, Transactions 
American Society Civil Engineers, also, 
in part, by the United States Geological 
Survey. Estimates of the discharge of the 
river at Hartford, from 1871 to 1885, in- 
clusive, were published in the Fourteenth 
Annual Report of the United States 
Geological Survey. 

The following figures for the maximum 
and minimum discharge of the Connecti- 
cut at Orford and Sunderland are taken 
from annual reports of the Geological 
Survey: : 


DAILY DISCHARGE OF CONNECTICUT 
RIVER IN SECOND-FEET. 
At Sunderland, 


At Orford, N. H. Mass. 

Maxi- Mini- Maxi- Minli- 
Yer. mum. mum. mum. mum. 
1902 29,165 2,108 Taiwo Tee 
1903 a.e. 32,550 640 ‘nn’ sedes 
J904 a...se. 20,310 620 69.050 2,310 
J99 a... 28,470 1,460 87,920 3,950 
1906 ...-.- 26,300 950 72,300 1,630 


At Orford, the records of 1905 are for 
eight ‘months, and at Sunderland the 
records of 1904 and 1905 are for nine 
months, respectively, and the records of 
1906 are for eight months. 

The twenty-year records above men- 
tioned, at Holyoke, show a maximum dis- 
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charge for the entire period of 115,000 
feet per second, in 1895, and a minimum 
of 1,600 feet per second, in 1894. In 
three of these years the minimum dis- 
charge was less than 2,000 feet per sec- 
ond, and in thirteen years the minimum 
was less than 3,000 feet per second. 

The hydroelectric plant at Vernon, Vt., 
is at a point on the river where the dis- 
charge is greater than that at Orford and 
less than that at Sunderland. Without 
assuming to decide what rate of river dis- 
charge can be utilized with advantage at 
Vernon, it may be said that each 1,000 
cubic feet of water per second passing the 
turbine wheels there, at a head thirty feet, 
that being the reported height of the dam, 
will develop 3,400 gross horsepower, and 
sixty per cent of this, or 2,040 electric 
horsepower, may be transmitted to con- 
sumers, under fair conditions. ` 

Of the total fall of thirty-two feet from 
the top of Enfield dam to the foot of En- 
field rapids, above Hartford, Conn., 
where it is proposed to erect a hydroelec- 
tric plant to generate energy for trans- 
mission to several cities, perhaps thirty 
feet can be made available at turbine 
wheels. With an effective head of thirty 
feet, and total losses of forty per cent, 
the electric power that may be trans- 
mitted to consumers, per 1,000 cubic feet 
of water utilized by the wheels, is ?,040 
horsepower, as above. 

A plant at Enfield will, however, have 
more water available than the Vernon 
plant, because the Millers, Deerfield, Wes- 
ficld and Chicopee rivers discharge into 
the Connecticut between these two points. 

With the large flow of the Connecticut 
River falling 102 feet from Hanover, 
N. H., to the top of the Turnere Falls 
dam, in Massachusetts, a distance of 
nincty-three miles, and most of this fall 
and flow unused, there is evidently a 
great supply of waterpower within the 
reach of the industries of the Bay State, 
when conditions warrant its transmission. 
ede 

Dr. Steinmetz Will Discuss Prime 

Movers. 

The two - hundred - and - thirty-fourth 
meeting of the American Institute of 
Electrical Engineers will be held at 8 
p. m., on February 19, in the Engineering 
Societies Building, 33 West Thirty-ninth 
Street, New York city. Dr. Charles P. 
Steinmetz will present a paper entitled 
“Prime Movers,” in which he will consider 
the hydraulic turbine, the steam engine, 
the steam turbine, the gas engine with and 
without gas producer, and the,gas;turbine. 
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ALTERNATING CURRENTS AND 


, __m LTHEIRJAPPLICATIONS. 


BY EDSON R. WOLCOTT. 


CHAPTER IV. (Part III.) —Transrorm- 
ERS. 


AUTOTRANSFORMERS. 


Balance coils or autotransformers are 
transformers with only one winding, but 


FIG. 96.—AUTOTRANSFORMER WITH VOLT- 
AGE TAPS. 


that winding is divided up and taps 
made at various points, as shown in Fig. 
96. 

The winding is connected to the mains 
as shown. External connections are then 


FIG. 99.—THREE-PHASE TRANSFORMER 
GROUP; PRIMARIES DELTA-CONNECTED, 
SECONDARIES DELTA-CONNECTED. 
made at certain points; for instance the 

five points shown. 

If the coil is uniformly wound and the 
connections are at equal distances, the 
potential differences between any two ad- 
jacent taps will be the same. Thus, if 
the total drop is 400 volts, the voltage 
across the terminals of each individual 
coil will be 100 volts, and across any two 
coils 200 volts, as indicated in the dia- 
gram. | 

Coils of this type, having three con- 
nections only, instead of five, are 
cften used on two-wire circuits for pro- 
viding two circuits with one wire in com- 
mon, as is used in the three-wire system 
of lighting. In the illustration two cir- 
cuits of 200 volts each could be obtained 
from the one circuit of 400 volts, as 
shown. Suppose the total voltage is 
made 200 volts instead of 400, the drop 
across each of the two circuits is then 


® 


100 volts. Let the same number of lamps 
be connected in each circuit, no current 
(other than the small exciting current) 
will then flow through the coil; but if 
there are fifty lights on one circuit and 
100 on the other, the coil will then carry 
the load of the unbalanced fifty lights. 
Also, if there were 150 lights on one cir- 
cuit and 100 lights on the other, the load 
would still be fifty lights. In all cases 
the load on the balance coil is equal to 
the difference in load in the two circuits, 
since only the unbalanced current is sup- 
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FIG. 97.—AUTOTRANSFORMER USED AS 
STEP-UP TRANSFORMER. 


plied by the coil. The coil may therefore 
be used on a circuit with any number 
of lights, provided it has a capacity large 
enough to supply whatever unbalancing 
is likely to occur. It is customary to 
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FIG. 100.— THREE-PHASE TRANSFORMER 
GROUP; PRIMARIES DELTA-CONNECTED, 
SECONDARIES Y-CONNECTED. 
select a coil of such capacity as to sup- 
ply one-half the total number of lights 
on the two circuits so that all the lights 
in one circuit might be turned on and 
all the others turned off. If the load con- 


FIG, 102.—OPEN DELTA OR “V” CONNEC- 
TION OF TRANSFORMERS SUPPLY- 
ING THREE-PHASK CURRENT. 
ditions were such that this extreme con- 
dition could not occur, a balance coil of 
correspondingly smaller capacity could 

be used. 
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EFFICIENCY OF BALANCE COILS. 

Even assuming the first condition, the 
balance coil is cheaper in first cost, more 
efficient and simpler, and lighter in weight 
than a two-coil transformer designed for 
the same service. 


USE AS STEP-UP TRANSFORMER. 
- It is also possible to use a balance coil 
to step up the voltage. The connections 
are then made as shown in Fig. 97. A 
tap at the middle point of the coil and 
one end are connected to the mains, the 


FIG. 98.—THREE-PHASE TRANSFORMER 
GROUP; PRIMARIES Y-CONNECTED, 
SECONDARIES Y-CONNECTED. 


consuming circuit being connected to the 
extreme terminals, as shown. In this 
way a 200-volt circuit is obtained from 
a 100-volt circuit. Higher voltages can 
be obtained by connecting the mains over 
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FIG, 101. — THREE-PHASE TRANSFORMER 
GROUP; PRIMARIES Y-CONNECTED, 
SECONDARIES DELTA-CONNECTED. 

a smaller number of turns of the balance 

coil. 
POLYPHASE TRANSFORMERS. 

In general polyphase transformation is 
accomplished by individual transformers 
in each phase. In this way each phase 
is transformed like a separate circuit. In 
a three-phase, three-wire system the trans- 
formers may be delta or Y-connected to 
the mains. However, it is not necessary 
ihat the secondary terminals of the trans- 
formers be connected to the consuming 
circuit in the same manner in which the 
primary terminals are connected to the 
supply mains. Consequently four differ- 
ent arrangements are possible, v1Z., the 
Y-Y connection, the delta-delta connec- 
tion, the delta-Y connection and the Y- 
delta connection. 

The Y-Y connection and the delta- 
delta connection are illustrated in Figg. 
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98 and 99. An easy way to distinguish 
the one from the other is to recall that 
in the former the three coils are con- 
nected to a common point and in the 
latter they are all connected in series. 
It is evident that the connection of the 
secondaries of the transformers just men- 
tioned could be interchanged, in which 
case the delta-Y and the Y-delta con- 
nections would be illustrated, as shown 
in Figs. 100 and 101. 
DELTA-DELTA CONNECTION. 


The preferable arrangement is that ob- 
tained by the use of the delta-delta con- 
nection, because the system is then op- 
erative should one transformer give out. 
To be sure, the load on the other two 
would then be considerably increased, but 
if thev are capable of standing the over- 
load the system will continue to operate. 

THE V-CONNECTION. 

As just stated, it is possible to operate 

a three-phase system of transformation 


FIG. 103.—THREE-PHASE TRANSFORMER 
WITH SINGLE MAGNETIC STRUCTURE, 


by means of only two transformers which 
are connected in any‘two of the three 
phases of a three-wire, three-phase sys- 
tem, as shown in Fig. 102. With 2,000 
volts potential difference between each of 
the three supply mains and only two 
transformers connected, as shown, the 
voltage between any two of the secondary 
terminals will be 100 volts if the ratio 
of transformation is twenty to one. This 
is sometimes known as the V method of 
connection. 

With two-phase four-wire circuits a 
transformer is connected in each of the 
two phases. By using either circuit alone 


a single-phase current is, of course, ob- 
tained. 


CONSTRUCTION OF POLYPHASE TRANS- 
FORMERS. 

It is possible to combine the magnetic 
circuits of polyphase transformers by 
winding all of the coils on the same or 
connected magnetic circuit. Thus one 
set of transformer coils can be wound 
on one leg, another set on another leg, 
and the. third set on the third leg, as 
illustrated in Fig. 103. In this way the 
three transformers of a three-phase eys- 
tem are built on the same magnetic cir- 
cuit. Since the currents in the three 


FIG. 104.—TRANSFORMATION OF TWO- 
PHASE INTO THREE-PHASE 
CURRENT. 


primary coils are 120 degrees out of 
phase with each other, the magnetic flux 
coming from any leg is 120 degrees out 
of phase with that coming from either of 
the other two legs, and each core of the 
three sets of coils may be considered the 
return path for the magnetic flux of the 
other two, as was graphically shown for 
currents in three-phase transmission in 
Fig. 28. 
CHANGE OF PHASE. 

Transformations from two-phase to 
three-phase current and from three-phase 
to two-phase can be made by means of 
transformers with taps, as shown in Figs. 
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- FIG. 105.—TRANSFORMATION OF THREE- 
PHASE INTO TWO-PHASE CURRENT. 


104 and 105, which illustrate methods of 
transforming from two-phase with four 
wires to three-phase with three wires, or 
vice versa. 

This is accomplished by the use of spe- 
cial transformers having coils of a num- 
ber of turns, ¢, proportional to the ratio 
indicated in the diagrams. 
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Automatic Brake for Runaway Cars. 

An electromagnetic street-car brake, the 
invention of A. W. Maley, has been sub- 
jected to a series of important trials by 
the corporation of Birmingham, England, 
and it is generally believed that the prob- 
lem of braking a runaway car on danger- 
ous gradients has been solved. The con- 
trivance adds about half a ton to the 
weight of the car, and is a combination 
of the principle of mechanical and electro- 
magnetic brakes, being applied both to 
the track and to the car. 

No braking is done on the wheels other 
than to drive the motors as generators, 
when descending a hill or making a stop. 
The current so generated is utilized for 
the track magnets, which in turn are at- 
tracted to the rail, and by their backward 
movement as the car goes forward, throw 
into action mechanical rail shoes. In ad- 
dition to its electromagnetic function, the 
brake may be applied by hand from the 
driving platform. The magnets are ex- 
cited either by the current taken from the 
motors acting as generators, or, by the op- 
eration of a special: canopy switch, they 
mav be energized directly from the trolley. 

The trials in Birmingham have been 
regarded as satisfactory. The most severe 
test to which the invention was subjected 
was in attempting to stop a runaway car. 
The car was brought down a gradient at 
a speed of about twenty-seven miles an 
hour, and half-way down the hill the 
brake, operated in conjunction with the 
motors, was applied. Rain had previously 
fallen, making the track greasy, yet, un- 
aided by the application of sand to the 
rails, the heavy car was successfully 
brought to a standstill within eighty yards 
from the spot at which the driver com- 
menced to apply the brake. 
ede 
American Society of Mechanical Engi- 

neers. 

The next monthly meeting of the Amer- 
ican Society of Mechanical Engineers will 
be held February 23. The subject of the 
evening’s discussion will be “Safety 
Valves,” introduced by a brief paper by 
Frederic M. Whyte, general mechanical 
engineer of the New York Central lines. 
Mr. Whyte will discuss the principles of 
the application of safety valves to steam 
boilers, with special reference to locomo- 
tive practice, including questions of design 
and construction and the requirements 
and limitations of valves. His paper will 
be followed by a general discussion cover- 
ing marine and stationary practice and 
conditions existing in connection with 
low-pressure heating boilers. 
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Operating Results from a Sixty-Cycle Gas-Driven Power Station. 


There has been so much speculation 
within recent years on the possibility of 
success in operating gas-driven sixty-cycle 
alternating-current generators in parallel 
on a fluctuating industrial load that some 
actual experience and results from a mod- 
ern plant would seem to be of value and 
interest at this time. The reasons for 
selecting the Swissvale plant of the Union 
Switch and Signal Company are noted be- 
low. All of these characteristics are rarely 
found in a single plant: 

1. This station was one of the very 
earliest sixty-cycle plants installed in this 
country, yielding eight years’ expericnce 
to date. 

2. Its operation at all times has been 
representative of the average industrial 
plant on twenty-four-hour service. 

3. Its growth has been along lines 
identified with good engineering. 

To the author’s best knowledge, parallel 
operation by gas engines on a commercial 


scale, was first wrought out in America in 


the Pittsburg district. As early as 1900 
to 1902, the following three plants were 
equipped with engines ranging from 125 
to 300 horsepower in the vertical single- 
acting type: The Westinghouse Machine 
Company, East Pittsburg, Pa., 900 horse- 
power; R. D. Nuttall Company, Pitts- 
burg, 500 horsepower (equipment later 
doubled), and the Union Switch and Sig- 
nal Company, 500 horsepower (equipment 
later doubled). 

The fact that all of these machines are 
today in regular service, is the best evi- 
dence that the preliminary experiments of 
1899 at East Pittsburg were successful. 
These experiments were conducted on en- 
gines of the vertical, single-acting type in 
the effort to solve parallel operation. After 
various attempts at solid coupling, the re- 
sult was a recommendation of flexible 
drive for sixty-cycle work, and all plants 
were so equipped. Generator spiders were 
mounted on loose sleeves with helical- 
spring couplings. One unit in each plant, 
however, was solid coupled; for operating 
alone, the cyclic variation was quite negli- 
gible. 

The old Swissvale plant was in con- 
tinuous service night and day up to 1908, 
when, by reason of extensions to the man- 
ufacturing plant at Swissvale, an enlarge- 
ment of the power plant became necessary. 


BY J. R. BIBBINS. 


The original equipment was transferred 
to a new generating station, designed pri- 
marily for the horizontal-type double-act- 
ing engine, and illustrated in Fig. 1. This 
new power station’ went into service May 
11, 1908, and operates along precisely the 
same lines as the old. In fact, both single- 
acting and double-acting units are in daily 
service in parallel on the same load. 

The normal shop load at Swissvale ex- 
tends through twenty-four hours with sus- 
tained morning and afternoon output, and 
an all-night load fifty per cent lower, 
yielding an average loading factor for the 
entire plant of about forty per cent of its 
capacity. While the hourly output is 
fairly uniform, instantaneous fluctuations 
are incessant, due to the application of 
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may be noted that some of the units have 
a record of seven weeks’ continuous opera- 
tion. 

The character of attendance at Swiss- 
vale is normally a chief, trained in gas- 
engine work, and assistants educated at 
the plant. In the old plant, two men 
operated 1,000 horsepower in gas engines, 
together with air-compressors. At pres- 
ent, during the day three men have charge 
of double that capacity, while two are on 
the night shift. 

The operations of starting, synchroniz- 
ing, distributing load, etc., are practically 
identical with steam practice. At the 
board a synchronizer and the usual lamps 
determine the time of switching. Any of 
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FIG. 1.—INTERIOR OF THE 2,000-HORSEPOWER GAS-DRIVEN POWER STATION OF 
THE UNION SWITCH AND SIGNAL COMPANY, SWISSVALE, PA. 


large motors, probably averaging twenty- 
five per cent above and below mean. There 
is also a twenty-four-hour lighting load 
often carried from the power bus. Al- 
though voltage regulators are employed, 
the fact remains that any such apparatus, 
however sensitive, would be quite incapa- 
ble of compensating for inherent irregu- 
larities in turning moment at the shaft. 
The service at this plant is such as to im- 
pose a most satisfactory test of sixty- 
cycle parallel operation. Incidentally, it 


1. A brief detailed geretipiion of this new 
power plant, which has already been described 
elsewhere, will be found at the close of Mr. 
Bibbins’ article. 


the operators is capable of paralleling 
with the assistance of a second man to 
depress the governor by hand while ad- 
justing speed. A separate adjustment of 
the governor springs provides for equaliz- 
ing load. Starting is automatically ac- 
complished by compressed air, one valve 
controlling all four inlets to individual 
combustion chambers. Usually fifty to 
sixty pounds pressure is sufficient for the 
purpose, although high-pressure tanks are 
kept continually charged. Normal igni- 
tion usually commences on the third revo- 
lution. A centrifugal safety-stop at the 
flywheel rim prevents overspeed by trip- 
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ping a switch which opens the ignition 
circuit. Both cylinder and journal lubri- 
cation is automatic, which is also the case 
with the single-acting enclosed-type en- 
gine using splash lubrication. The oil 
supplied to each engine and the cooling 
water to the jackets are each controiled 
by single valves, so that in starting an en- 
gine there are but five operations: 1, ig- 
niter switch; 2, compressed air; 3, gas 
throttle; 4, water gate; 5, oil valve. These 
present no complexity, even in emergen- 
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filtration systems for engine oil have prac- 
tically eliminated troubles with hot bear- 
ings and have reduced the consumption of 
lubricating oil practically to the point of 
leakage, evaporation and waste. 

Ignition, a second vital point in gas- 
engine operation, is rendered reliable by 
the use of two or more igniters in each 
combustion chamber, all fired at the same 
instant but separately fused so that a 
troublesome igniter can be isolated. Inci- 
dentally, it is a matter of good fortune 
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FIG. 2—REGULATION CURVES AND '*INDICATOR DIAGRAMS FROM SWISSVALE 
GAS-ENGINE PLANT. 


cies, and, in fact, the engine is favored 
in comparison with steam-driven condens- 
ing units. 

Automatic lubrication was brought 
about by the absolute necessity of avoiding 
carelessness of operators. Owing to, the 
extreme temperatures and lack of presence 
of moisture, as in steam cylinders, ample 
lubrication is imperative. And although 


that the more perfect combustion pro- 
duced by igniting the gases at different 
points, results in a three to four per cent 
increase in power, as shown by tests with 
one and two igniters, respectively. The 
effectiveness of this system may be meas- 
ured by the results produced. In Fig. 2, 
F shows some representative cards taken 
during a change from full load to no load. 


FIG. 3.—TYPICAL CONTINUOUS INDICATOR-CARD RECORD FROM 3.000-HORSIE- 
POWER BLAST-FURNACE GAS ENGINE FROM FULL TO NO LOAD. 


double-acting pistons are supported free 
from the cylinder walls by front, centre 
and rear crossheads, a stoppage of lubri- 
cant for any length of time would likely 
result in scoring cylinders. The mechani- 
cal sight-feed system, driven by the engine 
itself, avoids this danger, and incidentally 
largely reduces the quantity used, by in- 
jecting cylinder oil only on the induction 
stroke, when it is easily spread over the 
cylinder surface before combustion takes 
place. Similarly, the continuous gravity 


The ignition is quite uniform. A remark- 
able record of blast-furnace-gas operation, 
Fig. 3, to be discussed later, also shows 
this feature. 

It is the policy at Swissvale to spend 
enough annually for repairs to maintain 
the equipment at its original state of eff- 
ciency, or in other words, to forestall de- 
preciation, except in the form of obso- 
lescence. The maintenance account, 
therefore, includes items which might 
have been avoided had it been the inten- 
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tion to put the plant out of commission 
after a comparatively short period of ser- 
vice. Considering the original equipment 
of vertical gas engines, this maintenance 
account of the sixth and seventh years of 
service averaged about four per cent of 
the plant valuation—equivalent to twenty- 
five years’ life—by no means an abnormal 
rate of deprecidtion. 

The following notes indicate the normal 
repair work necessary: The vertical cylin- 
ders have not yet required reboring, and 
the exhaust valves require regrinding only 
once in six months. The igniter points 
on the small engines are examined and re- 
paired twice each month. This is due to 
replacing platinum by iron-wire points, 
which, of course, wear down at a much 
faster rate. With the old platinum points 
engines have run seven weeks continuously 
without shutting down for replacing igni- 
ters. In the horizontals no points are 
used, and the igniter terminals, lasting 
several years, require facing not more than 
once in three months. The jackets require 


TABLE I.—COST OF POWER AT SWISS- 
VALE PLANT. 


Capacity of plant..900 horsepower, 500 kilowatts 
Number of uUnilS..cccsccvcscvnccnccsevsserens 5 


Type of units.......... Peres rare ee eee 
meee Sere Vertical, single-acting, spring-coupled 


Maximum loading factor, Junuary, Febru- 


ary and March....... RO er sec ec eee 44% 
Gas per kilowatt-hour (according to 
quality) enres veka wesnagaawen es 29-25 cu. ft. 


Approximate cost of plant....$100 per kilowatt 
Average cost of operation for 50°c loading 
factor, output 2,190,000 kilowatt-hours 


per year: 
Fuel, at 15¢. per 1,000 cubice fect........-. $ 5.150 
Water (estimated, 10r make-up)........ 200 
Oil and Waste seisde eene Mince ina eee es 1,000 
Labor (3 men day, 2 men night)........ 4.200 
Repairs and maintenance (4% plant valu- 
ation)...... bad T A BAG wa Ra Rae ea die 2,000 
Total operating cost—0.58c. per kilo- 
WE(CC2NOUL cede eraann eee ewes ea $12,650 
Fixed charges: 
Interest, 5°50; taxes, 1%... ccc wwe e ewes 3.000 
Insurance (building fireproof)............ 
$15.650 


Total cost of power per kilowatt-hour. ...$.0071 


cleaning about once a year. The vertical- 
engine bearings are taken out once a year; 
those of the horizontal engines only as oc- 
casion demands. The horizontal piston- 
rod packings or piston rings have not yet 
been removed, having been in operation 
only eight months. In general, there is 
no indication that alternating-current 
parallel operation is in the least responsi- 
ble for any greater share of the repair 
items than in the operation of direct-cur- 
rent generators. 

Owing to the difficulty of segregating 
some cost items from blanket accounts, we 
cannot obtain from the records of the old 
Swissvale plant a schedule of power costs 
exactly comparable to central-station prac- 
tice. However, a fairly accurate analysis 
may be made from the records as pre- 
sented in Table I. These data correspond 
to an average station loading, factor, of 
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eixty per cent, with fuel at fifteen cents 
per 1,000 cubic feet, and other items of 
cost pro-rated from the present schedule. 
A fixed charge of ten per cent for main- 
tenance, interest, etc., has been included. 
On this basis the old 1,000-horsepower 
plant was able to deliver power at the 
switchboard for 0.58 cent operating, and 
0.71 cent per kilowatt-hour total. These 
figures clearly define the question of com- 
mercial cost as well as thermal efficiency, 
and are verified by the actual records, 
which have been kindly furnished by J. G. 
Schreuder, second vice-president and con- 
sulting engineer for the company. No 
records under comparative conditions have 
yet been obtained from the new horizontal 
plant, as it is at present very lightly loaded 
and has not been in operation a sufficient 
length of time to yield a fair average. 

Present interest in the Swissvale plant 
centres largely in its ability to give suit- 
able regulation for sixty-cycle work. Some 
results in this line will, therefore, be of 
interest. The problem of gas-engine gov- 
erning involves several factors: a, Simple 
speed regulation with varying load; b, 
cyclic speed variation resulting from va- 
riable crank effort ; c, governor lag behind 
admission; d, possibility of missed power 
stroke from back-fire or igniters. Con- 
trasting the steam turbine, steam engine 
and gas engine, we find very dissimilar 
conditions. In the turbine, the governor 
and the resultant dynamic effort change 
simultaneously ; 2. e., there is no time lag. 
In the steam engine, the governor acts in 
the same stroke as the previous cut-off; 
1. e., assumes a position determined by 
previous admission, less than ninety de- 
grees lag. In the simple four-cycle en- 
gine, the governor lags two strokes behind 
the admission, but with the tandem cylin- 
der arrangement, this lag is reduced to 
one stroke. Fortunately, with the fiy- 
wheel weights necessary to absorb cyclic 
variation, this lag is comparatively unim- 
portant and may be observed only in the 
over-travel of the governor during extreme 
load changes, as later shown. 

In view of this unavoidable lag, gov- 
ernors tending to anticipate speed change, 
such as those of the isochronous or the 
inertia types, are evidently least suited as 
introducing needless sensitiveness, or in- 
stability. On the other hand, the simple 
centrifugal type carefully designed for the 
work in view, has proven quite suitable, 
especially those types in which the cen- 
trifugal force of the weights is resisted by 
direct spring tension without intervening 
levers or contacts (such as the Hartung, 
Jahns, etc.). 


In most large gas engines the relay sys- 


tem of governing is employed. Two im- 


portant elements enter into this relay sys- 
tem: First, the regulator is entirely re- 
lieved of the work of moving heavy valves, 
which is particularly necessary when they 
are fouled by tar, dust or other foreign 
matter. Thus the effect of valve friction 
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FIG. 1.—SEQUENCE OF INDICATOR CARDS, 

SHOWING SMALL EFFECT OF A 
BACK-FIRE. 

is entirely eliminated. Second, control of 
the motive fluid is possible right at the 
point of entry to the cylinder. In the 
early designs of multi-cylinder engines, a 
single governor valve was employed to 


FIG. 5.—TACHOGRAPH RECORD OF COT- 
TON-MILL GAS ENGINE. 


Records show cyclical speed variation and 
average speed change of double-crank, two- 
cylinder, twenty by thirty-inch, 600-horsepower 
gas engine running at 155 revolutions per min- 
ue, The vertical division lines denote revolu- 
ions. 

1. Engine on ful load; normal mill service; 
governing by throttling mixture admitted to 
cylinder; degree of irregularity, 1/500. 

2. One end of one cylinder cut out by stop- 
ping ignition; all cylinders taking mixture and 
compressing as usual; three-quarters load ap- 
proximately; irregularity, 1/110. 

3. Opposite end of each cylinder cut out; all 
cylinders taking mixture and compressing as. 
usual; approximately one-third load; irregu- 
larity, 1/100. 

4. One cylinder only working; other cylinders 
taking mixture and compressing as usual; ap- 
proximately one-third load; irregularity, 1/100. 

5. Effect of missed ignitions on one end of 
one cylinder; two and three missed ignitions 
were made. 

Full load (340 kilowatts) to no load-—-12.8 per 
cent momentary, 2.4 per cent steady, 1.2 per 
cent above and below mean. 


control all cylinders, resulting in a large 
quantity of mixture lying idle between 
valve and outlying cylinders. Before any 
further governing could be accomplished 
this idle mixture evidently had to pass 
through the cycle, the time element in- 
volved varying with the distance of the 
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cylinders from the governing valve; and, 
most important, a single back-fire would 
vitiate the incoming mixture for all cylin- 
ders. The present system of governing at 
inlets only, is evidently the direct reverse, 
embodying the very important point that 
there is practically no idle mixture be- 
tween governor valve and inlet; 1. e., that 
the supply at each stroke is exactly equal 
to the demand—this minimizing the effect 
of back-fires, as shown elsewhere. 

There has been much discussion upon 
the merits of the constant versus variable- 
quality system of gas-engine regulation. 
The one governs by throttling a mixture 
of most effective proportions; the other, 
by introducing more or less excess air, ac- 
cording to the load, to fill the cylinder 
and maintain constant compression. Quite 
recently a statement was publicly made 
which questions the merits of the constant- 
quality system for -conditions of lean gas 
and light loads. Here is involved the 
crux of the whole problem of regulation, 
viz., absolute uniformity of combustion 
under all conditions. Evidently parallel 


“operation would be a failure if uniform 


combustion could not be guaranteed. 
Without further comment, it is believed 
that the continuous indicator record 
shown in Fig. 3 will contribute most sat- 
isfactory evidence on this point. This 
record was obtained at the Carnegie Steel 
Works on a 2,500-horsepower four-cycle 
tandem double-acting blowing engine. It 
covers a complete cycle of blast-furnace 
operation from full load to no load and 
vice versa. This record, forty feet in 
length, comprises 396 cards without the 
least evidence of misfires, back-fires or in- 
complete combustion, either at full, half 
or no load. To the author’s mind, this 
record refutes in the most convincing 
manner the criticisms alluded to. Similar 
results were obtained at Swissvale on nat- 
ural gas, as shown in Fig. 2. Incidentally, 
both records exhibit the uniform firing of 
the multiple-ignition system employed. 
Another exaggerated gas-engine trouble 
is the effect of back-fires on the uniformity 
of power and crank effort. Fig. 4 shows a 
sequence of cards following a back-fire, 
which illustrates the point at issue in @ 
most fortunate manner. In card A the 
mixture fired on induction stroke from 
some unascertained cause, and the corre- 
sponding power stroke was missed. But 
on the succeeding power stroke a card 


- above normal mean effective pressure was 


obtained, followed by one of maximum 
mean effective pressure. The net result was 
one missed stroke and a slight over-reach- 
ing of the governor. This same effect 
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would be produced by a misfire, but, as 
will be shown later, a single back-fire or 
misfire is hardly discernible in engine 
operation. If continued, the defective 
cylinder end would, of course, have to be 
isolated and the load reduced accordingly. 
But this is an extremely rare occurrence 
and concerns the engine designer, not the 
operator. Conservative engineering dic- 
tates a liberal factor of safety in alternat- 
ing-current gas-engine work, over the 
limits of angular deviation specified by 
the electrical companies for safe practice 
—a factor of safety sufficient to 
cover ordinary contingencies, such as 
maladjustments, misfires, or back-fires. 
Conversely, it is a fortunate fact that 
in normal running, the angular varia- 
tion is relatively low, and hence, all the 
better suited to parallel operation. 

These points are clearly illustrated in 
some tachograph records, Fig. 5, showing 
angular variation, taken by H. A. Hum- 
phrey, a prominent British engineer, from 
a Westinghouse double-crank two-cylinder, 
twenty-four by thirty-inch double-acting 
engine, running at 155 revolutions per 
minute, with cranks at 180 degrees. This 
is equivalent in arrangement to the cross- 
compound steam engine, and, in sequence 
of power impulses, to the single-crank, 
double-acting tandem gas engine discussed. 
The subjoined legend is self-explanatory. 
We may note, however, the following 
facts: First, Two power strokes followed 
by two misfires result in twice the fre- 
quency of variation of one power followed 
by one missed stroke, both increasing the 
degree of irregularity about four times. 
The former corresponds to one cylinder 
out, the latter to the forward end of 
each cylinder, or both rear ends. Second, 
the two missed ignitions result in four 
times greater irregularity. These changes 
correspond precisely to the expeiiments 
noted below from the Swissvale engine. 

As a comparative curiosity, Fig. 6 has 
been reproduced from a tachograph rec- 
ord taken on a tandem steam engine, fif- 
teen and thirty by forty-two inches, run- 
ning at fifty-two revolutions per minute, 
driving a cotton mill. So much has been 
said about the close regulation necessary 
in cotton-mill work, that this record is 
of extreme interest. The instrument 
shows over 4.6 per cent variation above 
and below the mean, or ten per cent ir- 
regularity, partly due, of course, to the 
low speed. This, however, is reduced to 
two per cent above and below the mean, or 
four per cent by transmission through 4 
two-gear, one-rope and one-belt drive. 
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This may be compared directly with rec- 
ord 1, Fig. 5, which was taken by the 
same observer on the same instrument in 
the same mill and driving the same ma- 
chinery. It is exhibited not so much as 
representative of steam drive, but as il 
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FIG. 6.—TACHOGRAM FROM TANDEM 
STEAM ENGINE FOR COTTON-MILL 
DRIVE. 
lustrative of the wide discrepancy be- 
tween conjecture and practice. All of the 
above records were obtained from a Horn 
recording tachograph with calibrated 


springs. 
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FIG. 7.—TYPICAL SPEED REGULATION OF 
TANDEM HEAVY-DUTY CROSS-COM- 
POUND CORLISS ENGINE. 

As a sample of good Corliss practice in 
simple speed regulation, Fig. 7 shows 
tachometer records of two different makes 
of vertical cross-compound Corliss units 


FIG. 8.—METHOD OF OBTAINING SPEED 
AND ANGULAR VARIATION RECORDS 
AT SWISSVALE. 
operating on a widely variable steel- 
foundry load at Bessemer. Engine A 
was originally designed for twenty-five- 
cycle parallel operation, and was so op- 
erated in the service plant at the St. 
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Louis Exposition. Both show a speed 
variation of 2.8 pep cent above and be- 
low the mean speed. 

Speed and deviation records have re- 
cently been made at Swissvale from the 
three horizontal engines installed, with- 
out any attempt to adjust the valve mech- 
anism of the engine, and represent actual 
operation as experienced during the last 
six months. Fig. 8 shows the apparatus 
employed, a Moscrop recorder for speed 
variation and a constant-speed magneto 
motor for obtaining records of angular 
deviation on the face of the flywheel. 
Unfortunately, a Horn tachograph was 
unavailable for these experiments. This 
instrument is designed so that the natural 
period of vibration of the moving mass 
so far exceeds that of the cyclic-speed 
change, due to the strength of the resist- 
ing springs, as to enable it to record 
faithfully cyclic variations. On the other 
hand, the Moscrop records only speed 
change, having a natural period several 
times that of the quantity to be measured. 
Speed regulation is shown in Fig. 2, 
where each line is explained by the leg- 
end beneath. On regular shop load, the 
1¢gulation is all that could be desired. 
On instantaneous change (no load to full 
load, and vice versa) the governor over- 
travels considerably, which is a charac- 
teristic of all governing systems having 
an unavoidable lag. The net speed varia- 
tion, however, after subsidence of the 
surge, is normal, averaging 2.6 per cent; 
momentary, 5.6 per cent above or below 
mean. These machines were guaranteed 
at about this figure, three per cent above 
or below (six per cent total), the regnla- 
tion being lowered in conformity to the 
demands of parallel operation, as in 
steam-engine and turbine practice. 

Note from record C, in Fig. 2, that the 
engine is practically unaffected by one or 
two missed ignitions. With one end cut 
out it drops momentarily 4.75 per cent 
below mean speed, but recovers in about 
one minute. 

Up to this point, no fluctuation was 
visible at the switchboard wattmeters. 
With an entire cylinder out, some cyclical 
fluctuation was noticeable with an average 
momentary speed change of 6.25 per cent, 
and final two per cent below mean. Rec- 
ord B,, Fig. 2, shows the effect of paral- 
leling at the instant of shifting load; 
first the rise in speed at 3, due to the sub- 
division of load, then the fall 4 as the 
entire load was thrown on the new engine. 
No troublesome surging of speed takes 
place in the normal operation of the 
plant, and with ordinary. care, \the) ma- 
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chines may be put together without notice- 
able fluctuation at the meters. 

The flywheel records taken by the in- 
strument, illustrated in Fig. 8, indicate 
a variation of about two electrical degrees 
during the revolution, at a load corre- 
sponding to about seventy-five per cent 


inders to be considerably unbalanced ; t. e., 
the work is distributed unevenly. This 
condition may, of course, be entirely reme- 
died by proper adjustment of governor 
reach-rods and ignition, as was later done. 
In one engine the disparity between the 
mean effective pressure of various cylin- 


of the engine rating. Although about 
one-third the deviation permitted by gen- 
erator builders, it is higher than normal, 
which may be explained by the fact that 
the valve mechanism had never been ac- 
curately adjusted by indicator. Recent 
cards taken simultaneously, show the cyl- 
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servatism in design above noted. This 
disparity in loading of cylinders from 
maladjustment is, of course, encountered 
in a like degree in steam practice, and 
with the same results—impairment of 
regulation. 

From the preceding discussion, it will 
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PLAN AND ELEVATIONS OF THE GAS-DRIVEN SIXTY-CYCLE POWER PLANT 


der ends, was found to be excessive, one 
end doing fully twice the work of the 
other, without resulting trouble in paral- 
leling. The fact that these conditions 
existed without prejudicial effect on the 
general operation of the plant, is the best 
evidence of the great desirability of con- 


be apparent that the underlying theme 
of this paper is the question of “results” — 
“What constitutes modern practice ?”— 
“How closely have we attained to com- 
mercial conditions of operation?” The 
following facts would seem to have been 
established : 
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1. The modern gas engine, properly 
operated, is quite equal to industrial 
power service, even with alternating-cur- 
rent distribution. 

2. Eight years’ experience points to a 
normal depreciation rate on the vertical 
type, with every indication of an equally 
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4. Ample security is provided in 
double-acting designs against careless op- 
eration, by automatic oiling and dupli- 
cate igniters. 

5. Necessary uniformity of combustion 
is assured. 

6. Cost of power generation, with all 


OF THE UNION SWITCH AND SIGNAL COMPANY AT SWISSVALE, PA. 


eatisfactory future for the horizontal-type 
engine. 

3. The operation of either the hori- 
zontal or the vertical type presents no 
greater difficulties than good steam prac- 
tice, and requires about the same extent 
and grade of attendance. 


charges included, is relatively low; well 
below steam. 

Y. Governing is suited to the demands 
of direct-current or alternating-current 
parallel operation, and speed variation is 
within present requirements. Angular 
deviation is well below steam practice, 
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with sufficient factor of safety to cover 
ordinary contingencies. 

Success, therefore, of solid-coupled, 
sixty-cycle plants is practically assured 
for general commercial service. 


The power equipment of the plant of 


` 
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the Union Switch and Signal Company, 
Swissvale, Pa., consists of three 340-kilo- 
watt alternators driven by Westinghouse 
horizontal, tandem, double-acting gas en- 
gines, and two ninety-kilowatt alternators 
driven by Westinghouse _three-cylinder 
vertical-type gas. engines. In the build- 
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ing, space hae been left for three addi- 
tional large units. Gas is supplied to 
the engines through “steadying™ gas- 
tanks and gasometers, which maintain a 
practically equal pressure on the supply 
mains. The small vertical-engine units, 
which, as shown in the accompanying 
plan, are located between the large hori- 
zontal units, are of the three-cylinder 
type, having a bore of thirteen inches, and 
fourteen inches stroke. Through flexible 


couplings they drive the ninety-kilowatt 
two-phase alternators at 260 revolutions 
These generators supply 


per minute. 


Laygnart Ano 
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9.—SPECIAL VALVE USED DURING 
NATURAL-GAS OPERATION AT 
SWISSVALE. 


FIG. 


sixty-cycle current at 220 volts. The 
large horizontal engines are twenty-three- 
and-one-half inches in bore, with a stroke 
of thirty-three inches. The 340-kilowatt, 
two-phase, 220-volt, sixty-cycle, revolving- 
field alternators are driven at a speed of 
150 revolutions per minute. 

The present power-house equipment is 
supplied with natural gas, although in 
the future a battery of producers will be 
installed to furnish fuel for the engines. 
Special mixing-valves have been used in 
the admission ports to dilute the rich fuel 
gas now employed, since the design of 
the engines contemplated the use of the 
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leaner producer product. Cooling water 
from the jackets is discharged into a 
series of ponds, during the passage of 
which it falls from forty to fifty degrees 
in temperature. From the pools it is 
pumped’ to a tank forty feet above the 
level of the engines, and is redistributed 
to the jackets by gravity. Both electrodes 
of the igniters, which are of the make- 
and-break type, are insulated. An easy- 
moving relay in each igniter circuit in- 
dicates the proper operation of the elec- 
trical circuit when the contact closes. 
These tell-tales are assembled over the 
middle pedestal of each engine, so that 
they are under the observation of the 
station operator. The two exciter sets 
for the large generator, one of seventy- 
five kilowatts and one of twenty-five kilo- 
watts capacity, are driven by induction 
motors of 125 and forty horsepower, re- 
spectively. The exciters for the small 
ninety-kilowatt alternators are driven by 
belts from the generator shaft. 

ede 

Telephone Legislation in Texas. 

A bill of importance to the telephone 
interests of Texas has been introduced in 
the state Legislature by Senators H. B. 
Terrell, of West, and McDonald Meachum, 
of Navasota, which, its authors claim, 18 
in the interest of the small independent 
telephone companies of the state. The 
measure declares telegraph and telephone 
lines to be common carriers, and places 
them under the jurisdiction and regula- 
tion of the railroad commission, with 
power to regulate all charges and fix local 
and long-distance rates, messenger service 
and tolls, and to stop abuses. 

It requires physical connections of lines, 
wires, etc., whether local or long-distance, 
under the supervision of the commission, 
and the latter is authorized to regulate 
telephone exchanges and telegraph sta- 
tions. The railroad commission is em- 
powered to require a sufficient number of 
instruments, wires, etc., to give adequate 
service to the public and to make rates for 
lines and parts of lines. By this provision 
lower rates would be authorized between 
larger places where there is much busi- 
ness, while the rates to remote places with 
a limited amount of business would take 
higher rates. The commission can make 
temporary rates to meet emergencies just 
as it does with railroad rates. It is also 
empowered to apportion the cost of con- 
struction and operating joint exchanges, 
wires, connections, etc., as it does with 
railroads. 

The companies are required to keep 


books and to furnish all data, records, 
papers and books when called upon to do 
so by the commission. Penalties are pre- 
scribed for violations of the provisions of 
the bill. 

The subcommittee from the House Com- 
mittee on Private Corporations has pre- 
pared a substitute for the telephone con- 
nection bill by Senators Terrell and 
Meachum. Instead of placing the tele- 


phone companies under the Railroad Com- - 


mission this bill empowers the commis- 
sioners’ courts of the several courts to ad- 
just the rates. The bill also requires al) 
local and long-distance telephone com- 
panies to make connection so that mes- 
sages may be transferred from one line to 


another. D. 
ede 
Electrical Inspection Law for Phila- 
delphia. 


Chief McLaughlin, of the Philadelphia 
Electrical Bureau, favors the passage of a 
bill, now before the Pennsylvania Legisla- 
ture, empowering the Electrical Bureau 
to inspect and control all the electric light, 
heat and power used in the city of Phila- 
delphia. 

Chief McLaughlin has been in consulta- 
tion for several months with electrical 
contractors of the city, and it was agreed 
that the bill, while providing no hard- 
ships, will result in safe-guarding the pub- 
lic and bringing the city an additional 
revenue of about $90,000 yearly. 

Under the provisions of the bill elec- 
trical contractors will be compelled to pay 
a license fee of $100 the first year and 
twenty-five dollars the second year. Elec- 
trical engineers will pay a license fee 
of twenty-five dollars. 
ede 

= New German Electric Railway. 

With the consent of the Prussian Min- 
istry of Public Works the General Elec- 
tricity Company and the Siemens-Schuck- 
ert Company are to construct an electrical 
railway between Cologne and Düsseldorf, 
the trains to do the journey of forty miles 
in forty minutes. According to the plan 
submitted by the builders, there wiil be 
no terminal stations, but the trains will 
te run through the streets into the centre 
of each town. This plan is recommended 
as an additional convenience to passen- 


gers, who can enter the train at many 


different points in the town instead of 
losing time by first proceeding to a sta- 
tion passing through a turnstile and buy- 
ing tickets. Within city limits the speed 


cf the trains will be diminished to eight 


miles an hour. 
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Profit-Sharing Plan Offered Employes of 
Large Electric-Railway and Lighting 
Company. 

Jay P. Graves, president of the Spo- 
kane & Inland Empire Electric Railroad 
Company, operating interurban lines in 
Washington and Idaho and power plants 
in and near Spokane, has addressed a 
letter to the officers and employes of the 
entire system, 
which they may become stockholders and 
ehare in the company’s profits. The let- 
ter follows: 

“A number of corporations in the 
United States have, during the last few 
vears, adopted plans whereby their em- 
ployes were afforded opportunities for ac- 
quiring their stock or securities on safe 
and easy terms, believing that thereby em- 
ployer and employe were brought closer 
together, to their mutual benefit. 

“Believing thoroughly in the principle, 
ənd desiring to bring about and maintain 
between this company and its employes a 
community of interest and consequent 
good feeling, the company has arranged 
with the Union Trust Company of Spo- 
kane to supply to any officer or employe 
of the company shares of its preferred 
rights or preferred stock at the going 
market price, plus an interest which may 
have accrued on the purchase price be- 
tween the time of purchase by the trust 
company and its sale, and a commission 
of five per cent on the amount purchased. 
No profit is made by the trust company 
except the commission, it purchasing the 
stock in the market and selling to the 
purchaser at cost. 

“Easy terms will be made, the purchaser 
paying not less than fifteen per cent of 
the purchase price in cash, and the de- 
ferred payments being arranged to suit 
the purchaser, provided that not longer 
than five years’ time will be allowed, the 
deferred payments bearing interest at five 
per cent per annum. 

“In case the purchaser becomes sick or 
disabled, leaves the service of the company, 
aS discharged, or dies before the stock is 
paid for, the Union Trust Company will, 
if requested to do so, cancel the contract 
and repay to the purchaser, or, in case of 
death, to his heirs, all sums paid on ac- 
count of the purchase price. After the 
purchase is completed, the company will, 
in any of the events above stated, take the 
stock off the hands of the purchaser, or 
his heirs, at the price paid for same, plus 
five per cent per annum interest and less 
any dividends on the shares that may have 
been paid. 


setting forth a plan by 
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“The par value of the shares is $100, 
the selling price by the trust company to 
be the cost, plus commission and interest. 
Holders are entitled to dividends at the 
rate of five per cent per annum before 
dividends are payable to holders of the 
common stock. Above five per cent, up 
to seven per cent, the two stocka share 
equally in dividends. The shares are re- 
deemable at any time by the company upon 
the payment of $135 a share and accrued 
dividends. Owing to the recent financial 
depression, it is believed that the shares 
can now be purchased for Jess than par.” 

Mr. Graves said that the company’s ob- 
ject in offering the foregoing plan is that 
the employes may become interested in the 
enterprise and better their condition by 
sharing in its future success, adding: 
“The arrangement entered into with the 
Union Trust Company provides the most 
liberal terms, the credit of the Spokane & 
Inland Empire Railroad being back of 
every employe wishing to purchase stock 
on time payments.” 
ede 

Annual Dinner of the American In- 
l stitute. 

The annual dinners of the American 
Institute of Electrical Engineers have 
always proved to be most successful and 
pleasant gatherings, as they bring together 
in a social way the leaders of the elec- 
trical profession. The dinner this year, 
which has been set for March 11 at the 
Hotel Astor, New York city, promises to 
be a particularly brilliant occasion, as it 
will celebrate the completion of the first 
quarter of a century of the Institute’s 
existence. The historical significance of 
the gathering is receiving special consid- 
eration by the committee of arrangements 
appointed by President Louis A. Fergu- 
son, which consists of T. C. Martin, chair- 
man, G. H. Guy, secretary, T. Beran, 
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Total cxpenses (including taxes, interest and fixed charges) 
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Capitalization: 


Capital stock authorized, par value............ 
Capital stock outstanding, par value.......... 
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Total par value stock and bonds outstanding.. 


Employes and wages 
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M. Coster, M. M. Davis, H. A. Foster, 
G. A. Hamilton, R. T. Lozier, W. Mc- 
Clellan, F. A. Muschenheim, H. W. Pope, 
C. W. Price, F. A. Scheffler, E. A. Sperry, 
A. Spies and A. Williams. 
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Mechanical and Electrical Engineer. 

The United States Civil Service Com- 
mission announces an examination on 
March 17 at the usual places to secure 
eligibles to fill a vacancy in the position 
of mechanical and electrical engineer, 
$1,200 per annum, Quartermasters De- 
partment at Large, Fort Bayard, N. M., 
and similar vacancies as they may occur 
in any branch of the service. 

The examination will consist of the fol- 
lowing subjects, weighted as indicated : 
Mathematics and practical calculation, 15; 
drawing, involving machine construction, 
15; materials employed in machine con- 
struction, 10; theory and practice of elec- 
trical engineering, 35; training and expe- 
rience, 25. 

Applicants who have not had at least 
five years’ practical experience in mechan- 
ical and electrical engineering will not be 
admitted to this examination. Gradua- 
tion in mechanical or electrical engineer- 
ing will be considered as equivalent to not 
less than three years of this period. Ap- 
plicants should at once apply to the United 
States Civil Service Commission, Wash- 
ington, D. C., for application form 1312. 
ede 

Telegraphs in the United States. 

The United States Department of Com- 
merce and Labor, through its Bureau of 
the Census, has completed a preliminary 
report on the telegraphs in the continental 
territory of the United States, exclusive 
of Alaska, Hawaii, the Philippine Islands 
and Porto Rico. The statistics relate to 
the years ending December 31, 1907 and 
1902. The totals include reports of com- 
mercial land telegraph companies owned 
and operated within the United States, 
and of domestic ocean cable companies op- 
erating from the United States, but do not 
include telegraph lines operated by rail- 
way companies. 


Per Cent 

of In- 

te 1902. crease. 
er ae 25 0.0 
a Cela A tee 1,577, a i 1,318,350 19.7 
seine aa A 46,391 16,677 177.7 
wid Eose eats 103.794.076 91.655., 2S7 13.2 
$ 51.583.868 $ 40,930,028 26.0 


41,879,613 30,948,034 35.3 
AEE IE 210,045,959 161,679,579 29.9 
PEE eet 161.603,900 123,223,075 31.1 
ERT EE 155.089,57! 117,050,525 32.5 
E ET wits 7,477,083 6,256 693 19.5 
deans ay athe $3,004,000 49,893,000 66.4 
ee eer 65,204,000 45,895 000 42.1 
PER E, 2.651.511 1.949.150 36.0 
5p tgs a i 220,293,575 162,946,525 35.2 
ETE ARTIN 28.034 27,827 1.5 
sete nega $ 17,808,249 $ 15,039,673 18.4 


The final report for 1907 will contain, 
in addition, an analysis of the above totals 
and present in detail statistics for other 
phases of the telegraph and cable industry 
of the United States. 
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Two Unique Gasolene-Electric Auto- 
trucks. 


A unique example of the gasolene-elec- 
tric type of automobile is the new emer- 
gency wagon recently placed in tHe service 
of the Chicago City Railway Company. 
An accompanying illustration shows this 
machine, the first and only one of its 
kind ever built, with the tower extended 
in position for making line repairs. 

The wagon is primarily driven by a 
four-cylinder, four-cycle, fifty-horsepower 
gasolene engine, which is direct-connected 
to a ten-kilowatt direct-current generator. 
Through a five-position drum controller 
this supplies current at pressures ranging 
up to 150 volts, depending on the speed 
of the engine, to the four three-horsepower 
motors located one inside each wheel. 
The controller has five positions, including 
the series and multiple starting and run- 
ning notches, but in the maneuvering of 
ordinary operation it is thrown directly to 
the last position and the speed governed 
at the engine. At the driver’s seat there 
is thus the usual gasolene-engine control- 
ling apparatus, including gas, air and 
spark levers, besides the electric controller. 

This emergency automobile is con- 
structed on the general lines of a touring 
car, the part usually occupied by the ton- 
neau being used as space for wrecking 
tools and as a base for a regular line-re- 
pair tower. This aerial structure is raised 
by hand by means of a crank. Although 
built of steel, the tower is effectively insu- 
lated from ground, resting on the wood 
body of the wagon. The vehicle is also 
especially useful in removing from the 
tracks broken-down coal wagons and other 
obstacles to traffic, even when weighing 
ten tons or more. Although the combined 
rating of the four three-horsepower motors 
is twelve horsepower, they are capable 
of momentary development of forty horse- 
power, and are designed to exert 200 per 
cent overload for two minutes, or twenty- 
five per cent overload for ten hours, with- 
out injury. 

Considerable interest attaches to the 
manner of applying the electric power to 
the driving of the wheels. This is done 
through the use of the “couple-gear” con- 
struction, on which the patents are con- 
trolled by the Couple-Gear Freight-Wheel 
Company, of Grand Rapids, Mich., which 
built this emergency wagon. The couple- 
gear action is shown clearly in two views 
of one of the wheels, reproduced herewith. 
In the edgewise view the tire has been 
removed. 

The field pole and bearing structure is 
mounted rigidly on the stationary axle. 
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The armature rotates about a horizontal 
axis, communicating through pinions on 
each end of its shaft, to the annular racks 
near the rim of the wheel. As shown 
in the edgewise view the armature shaft 


GASOLENE-ELECTRIC EMERGENCY WAGON 
OF THE CHICAGO CITY RAIL- 
WAY COMPANY. 
is given a slight angular set in a horizon- 
tal plane, so that one pinion engages with 
the inner and the other pinion with the 
outer rack, driving both in the same direc- 
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tegral with the motor casting, insuring 
perfect alignment of the bearings. The 
gear reduction ratio is twenty-five to one 
and is accomplished without the aid of 
countershafts. The couple-gear action, it 
is seen, applies the power equally to both 
sides of the wheel at points near the rim 
where the greatest mechanical advantage 
is secured. 

The wheels are of saucer-shaped quar- 
{er-inch boiler steel which forms the equiv- 
alent of spokes. The motor and motor 
frame are contained in the dustproof cas- 
ing formed by the cupped wheel sides and 
the wheel rim. Plain roller bearings are 
used. The axle frame is the same front 
and rear and is of wrought .steel. braced 
with cast-steel trusses. This affords a wide 
support for the cast-steel steering knuckles 
which carry the motor wheels. Flexible 
cables connect the motors, through the cen- 
tre of the wheel axle, to a plug and recep- 
tacle which make the connection with the 
power plant and controller. 

In steering from the four wheels the 
rear wheels swing in the opposite direction 
from the front wheels, the degree of de- 
flection being the same. All four wheels 
are actuated simultaneously from the sin- 
gle handwheel. Compared with two-wheel 
steer the deflection of thé wheels is but 
one-half for the same turn. The truck 
will turn in an extremely short space and 
can be driven backward equally as well as 
forward. This convenience is especially 
appreciated ‘in congested traffic and in get- 
ting through soft places where the rear 
Wheels follow exactly in the tracks of the 
forward wheels. Each of the four wheels 
is fitted with a fiber brake-band. Two 
pedals are used, one for the front wheels 
and one for the rear wheels, giving two 
independent brake outfits. 


THE “COUPLE-GEAR” WHEEL, SHOWING STATIONARY MOTOR FRAME, THE 


ARMATURE PINIONS AND ANNULAR RACK. 


IN THE EDGEWISE VIEW 


THE TIRE HAS BEEN REMOVED. 


tion of rotation. An equalizing device en- 
ables both pinions to exert an equai force, 
regardless of wear or adjustments. The 
axle stub on which the wheel turns is in- 


The use of the couple-gear principle has 
been found especially effective in increas- 
ing the tractive performance of a given 
storage-battery capacity, and the company 
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has built a number of trucks employing 
the couple-gear drive with simple storage- 
battery power. 

A five-ton gasolene-electric truck was 
recently built for the Carnegie Solar Ob- 
servatory at Pasadena, Cal., the machine 
being used to haul astronomical apparatus 
up the heights of Mount Wilson. The 
great weight of many of the parts of the 
huge telescope and the extreme precip- 
itance of the ascent called for the employ- 
ment of mechanical power in moving the 
apparatus. The truck, which in its me- 
chanical features is quite similar to that 
of the Chicago Street Railway Company, 
is illustrated herewith. The trail up the 
mountain is nine miles long, and in that 
distance ascends to a height of one mile. 
Many of the turns in the road are so nar- 
row and short as practically to make it 
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Wheel. There is a brake on every wheel 
and each pair is operated independently. 
The rear wheels may also be locked and 
steering effected from the front wheels 
only. In the oblique steer the four wheels 
are all turned in the same direction. 
———— ee 
Electrical Section, Western Society of 
Engineers. 

On the evening of February 5 there was 
delivered before the Electrical Section of 
the Western Society of Engineers an in- 
teresting lecture on the “Polarization of 
Electric Waves,” by Prof. Jagadis Chun- 
der Bose, director of the department of 
physics at Presidency College, Calcutta, 
India. At the request of Chairman Wm. 
B. Jackson, Dr. E. H. Lewis introduced 
the speaker. 

Professor Bose began his address by 
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GASOLENE-ELECTRIC TRUCK USED TO TRANSPORT CARNEGIE SOLAR OBSERVA- 
TORY EQUIPMENT, ON NARROW TEN PER CENT TRAIL, UP 
MOUNT WILSON, CAL. 


impossible to negotiate them without 
steering all four wheels. In addition to 
the regular mechanical brakes this truck 
is equipped with an electric brake which 
converts the motors into generators, pass- 
ing the current generated through three 
peints of resistance. This feature was 
hecersary because of the otherwise severe 
tax on the driver during the long descent 
and as an additional safeguard. This 
truck can be turned around in a space of 
twenty-three feet without backing, the rear 
Wheels following exactly in the track of 
the forward wheels the same as on a 
straight course. Steering can be done 
equally as well in either direction. The 
steering device for the rear wheels is an 
exact duplicate of that used for the for- 
ward wheels, and all four wheels turn at 
the same time and from the same hand- 


referring to the range of susceptibility of 
our senses to’ vibratory impulses. Just 
as in air, there may be produced vibra- 
tions that are to us audible or inaudible 
as sounds, so in the ether there may be 
produced high-frequency vibrations that 
result in a visual effect on the eve, while 
similar vibrations of a different range of 
frequencies produce no effect on us. These 
latter vibrations are set up by an elec- 
trical stimulus and are therefore called 
electric waves. They were first studied 
by Hertz. The main portion of the lec- 
{ure was devoted to showing that these 
waves obeyed the same laws as iight 
waves; the speaker, therefore, referred to 
them generally as “invisible light.” 

The lecturer demonstrated by delicately 
arranged apparatus that this invisible 
light could he passed through brick, stone 
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and similar objects opaque to ordinary 
light, while metals and the human hand, 
among other things, were opaque to it as 
well. Those objects found to be opaque 
were shown to be capable of reflecting the 
waves. The laws of refraction were like- 
wise found to hold true for electric waves 
as they do for light waves. Polarization 
by the grating principle was discussed 
and demonstrated. If the polarizer and 
analyzer are parallel the waves pass 
through, if at an angle they do not pass. 
Among the objects found to have refrac- 
tive or polarizing properties on the waves 
were many crystals having certain cleav- 
age lines, also wood and human hair. 

At the close of the lecture, Professor 
Bose described, in response to questions, 
his method of determining that the waves 
he had produced were of about one cen- 
timetre length and his investigations of 
cohering substances. In the latter field 
he found that there were two classes of 
substances, one which increased in resist- 
ance when subjected to the action of the 
waves and another which decreased in 
resistance under these influences. He 
also found several metals, among them 
potassium and magnesium, that possessed 
a recuperative property in this respect, 
potassium being particularly self-recover- 
ing. The speaker believed that if the ele- 
ments are arranged in periodic order, they 
will naturally group themselves in alter- 
nate sets that increase and decrease in 
resistance under the action of electric 
waves. He also described how some sub- 
stances turn the plane of polarization to 
the right and others to the left and 
showed that a book has excellent polariz- 
ing properties. 


ede 
Coming Technical:Society Meetings in 
New York. 

The following meetings will be held in 
the Engineering Societies Building, New 
York city, during the remainder of Feb- 
ruary. The name of the secretary of the 
socicty follows its title: February 16, New 
York Society of Accountants and Book- 
keepers, T. L. Woolhouse; New York 
Telephone Society, T. H. Laurence. Feb- 
ruary 17, New York Electrical Society, 
G. H. Guy. February 19, New York Rail- 
road Club, H. D. Vought. February 23, 
American Geographical Society, A. A. 
Raven; American Society of Mechanical 
Engineers, C. W. Rice; New York So- 
ciety of Accountants and Bookkeepers, 
T. L. Woolhouse. February 24, Municipal 
Engineers of New York, €sD. Pollock. 
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Hudson River Electric Power Company. 

A report made by Stone & Webster to 
James R. Hooper, chairman of the bond- 
holders’ committee of the Hudson River 
Electric Power Company, has been pub- 
lished. It deals with the “Physical con- 
dition, the facilities for operation, the 
storage possibilities, the undeveloped pow- 
ers, the business done by the companies 
and their contracts for furnishing power.” 
There are two groups of properties, those 
in the Hudson Valley, and those at or 
near Utica. The Hudson Valley proper- 
ties are largely operated by waterpower, 
but are supplemented by a small steam in- 
stallation of their own and by larger ones 
of their customers. The Utica system is 
entirely steam operated. 

The company is operating under fran- 
chises in Amsterdam, Ballston Spa, Can- 
astota, Cohoes (power only), Glens Falls, 
Oneida, Saratoga and Watervliet. It has 
franchises in a number of cities, but is 
not operating in them. 

In the following cities the company has 
no franchises, but is selling energy at 
wholesale: In Albany to the Albany Il- 
luminating Company; Troy, Waterford 
and Lansingburgh, to the Beacon Electric 
Company; Schenectady, Loudonville and 
Rotterdam Junction, to the Schenectady 
Illuminating Company; and in Mechan- 
icsville and Stillwater to the Half Moon 
Light, Heat and Power Company. 

The following abstract shows the con- 
solidated operating statement of the Hud- 
son River Electric and controlling com- 
panies for the seven months ended July 
31, 1908, based on the report of Messrs. 
Niles & Niles: 


SEVEN 


Gross 
All companieS........... ccc ccc e ec ceees $637,161 
Hudson River Electric Power........... 94,794 
Hudson River Water Power............. 285,000 
Hudson River Electric Company......... 77,937 
Saratoga Gas, Electric Light & Power., 60,864 
Ballston Spa Light & Power............. 16,822 
Empire State Power Company.......... 32,200 
Madison County Gas & Electric........ 30,633 
Hudson River Power Transmission...... 104,307 
*Deficit. 7Credit. 


The approximate value of the physical 
properties of the Hudson River Com- 
panies shows as follows (not including 
land, rights-of-way or investments in un- 
developed properties) : 

Spiler Falls plants..2% touseceyauex t una $2,250,000 


Mechanicsville plant............. eee eee 187,500 
Schoharie Falls plant..........-. cece 250,000 
Utica- plante iueks wus hale anaa cae ves 750,000 
Oneida  DIATI Cec eases ot Gc ose area 54,000 
Substation and switch houses.......... 493,000 
Tower lines and telephones............ 121,900 
Pole lines and telephone............... 173,900 
Insülators 4. cicetees wl store E is 39,000 

TO eb A E eed hw T EA wat ew. 553,000 
Distribution Hnes......... 0. ee eee wee 31,000 
Saratoga gas plant......... cee ee ee eee 265.000 
Madison County gas plant.............. 68,000 

Total * 90. horsey diet one eee a a ee eke $6,234,000 


Electric Smelting Furnaces in Sweden. 

Dr. Eugene Haanel, director of mines 
for Canada, has returned from an impor- 
tant visit to Dumnarfvet, Sweden, where 
he has been inspecting a new electric 
smelting process. As a result, he is con- 
fident that the new method is a commer- 
cial success. What this means for On- 
tario and Quebec, with their enormous 
supplies of -iron ore, abundant water- 
powers and lack of metallurgical fuel, is 
at once apparent. In his preliminary re- 
port on the experiments at Sault Ste. 
Marie, in 1905, Dr. Haanel stated that the 
furnace there tried needed certain modifi- 
cations to render it a commercial possi- 
bility. This report awakened lively in- 
terest in Sweden, where the conditions are 
similar to those of central Canada. A 
company was organized, able young engi- 
neers were put in charge, work was car- 
ried on for a year-and-a-half at a cost of 
$102,000, and the furnaces were built, 
each showing correction of faults observed 
in preceding ones. Upon attaining what 
it considered a commercial furnace, the 
company invited Dr. Haanel to inspect 
and pronounce upon it. This furnace is 
much like a blast furnace, in which the 
tuyeres, for introducing the blast, are re- 
placed by electrodes. A three-phuse cur- 
rent is employed, and about 700 horse- 
power is delivered to the furnace. Dr. 
Haanel assured himself that the furnace 
in every way met his expectations as a 
solution of the problem of constructing an 
electric furnace on a commercial scale. 
The furnace worked very quietly, and the 
charge passed down the shaft gradually 


MONTHS. 

Adjust- Interest 
Net. ments. Charge Surplus. 
$320,266 $51,629 $348,947 *$ 80,310 
*13,140 33,476 149,774 *196,391 
219,856 4,244 144,975 70,636 
15,072 9,409 110 5,552 
7,542 2,084 3,767 1,689 
6,932 252 1,267 5,412 
5,253 1,473 6,125 #2,345 
1,445 742 7,465 *6,762 
77,307 153 35,463 41,897 


and uniformly, the electrodes requiring no 
regulation, not having been moved for 
five days. In addition to this work at the 
Dumnarfvet works, there has been in- 
vented a steel furnace in which a three- 
phase current and two electrodes are used, 
the bottom of the furnace furnishing the 
third electrode. The special advantage of 
this construction is that the three-phase 
current produces a rotation of the bath in 
a vertical plane, thus bringing new mate- 
rial continually into the slag line for 
purification. W. 
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Electrical Contractors’ 
Toledo. 
The National Electrical Contractors’ 
Association will hold its convention in 
Toledo, July 21, 22 and 23. To make 
arrangements for the coming meeting, the 
following members of the national com- 
mittee recently met at the Boody House, 
in that city: President G. M. Sanborn, 
Indianapolis, Ind.; Secretary W. H. Mor- 
ton, Utica, N. Y.; E. McCleary, Detroit, 
Mich.; Charles B. Kreider, Chicago, Il, 
and J. H. McMaster, Columbus, Ohio. 
The programme will include a banquet 
and other entertainment features, in addi- 
tion to a discussion of subjects important 
to the trade. The local committee, which 
will have charge of details, consists of 
M. W. Hanson, Charles M. Eddy and 
Emil Grah. It is expected that between 
300 and 400 electrical contractors will be 
in attendance. H. 
ede ; 
Editors Inspect New Haven System. 
A number of the technical editore of 
New York were the guests of W. S. Mur- 
ray, electrical engineer of the New York, 
New Haven & Hartford Railroad Com- 
pany, on a locomotive inspection trip to 
Stamford, Conn., and return on Friday 
of last week. There were about fifteen 
in the party, and seats were provided in 
the electric locomotives. The visit to the 
shops at Stamford impressed the editors 
with the small amount of repair work 
that is evidently necessary. About sev- 
enty-five men are employed at the shops 
in night and day shifts, their chief duty 
being to carefully inspect each locomotive 
after its run. The trip was an enjoyable 
and particularly valuable one for the tech- 
nical writers of the electrical and railroad 
press, all of whom are naturally interested 
in the developments respecting steam-road 
electrification. 


Association at 


edge 
Westinghouse Company Turns Over New 
Haven Electrification. 

The New York, New Haven & Hartford 
Railroad is now in full possession of the 
electrical equipment of the road, which 
was turned over to its officials February 1. 
Up to that time the Westinghouse Elec- 
tric and Manufacturing Company had 
kept a small force of experts at the Cos 
Cob shops. They have now been with- 
drawn, and the railroad’s employes will 
now have full charge. During the past 
year the Westinghouse company has com- 
pleted the reconstruction of the thirty-five 
electric locomotives the railroad company 
ordered of it originally. 


tabo 


\ti 
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Electrical Notes from Great Britain. 


“Science is on the march, and under 
her silent footsteps all that is vague and 
crude and unreasoned will tend in time 
to disappear.” Such is one of the con- 
cluding sentences of a paper on the filtra- 
tion and purification of water for public 
supply, read before the London Institution 
of Mechanical Engineers by John Don on 
January 15. The paper claims mention 
here because of an interesting section of 
it wherein purification by ozone was dealt 
with. Ozone is best prepared by the 
silent discharge of high-tension electricity 
through perfectly dry air, and most of 
the devices employed in the process are 
described as “adaptations of the Siemens 
ozonizer,” which—for example—is used at 
Wiesbaden as designed by Siemens & 
Halske. To operate this instrument a 
voltage of about 80,000 is required, and 
the generator absorbs one horsepower. The 
amount of ozone varies from 13.5 to 
twenty-seven grammes per hour, the rate 
of production depending on the dryness 
of the air which enters the apparatus. 
This quantity of ozone will purify from 
2,200 to 4,400 gallons. There are nine 
ozonizers in operation at Wiesbaden. At 
Paderborn also the water supply is puri- 
fied by ozone, from twelve to sixteen thou- 
sand gallons per hour being passed 
through. The ozone is applied to the 
water as it descends through gravel heds, 
the current of ozonized air being forced 
up from below. More recent than the 
foregoing is the ozone installation at Gin- 
nekin, Holland, which purifies the water 
of the River Mark. Normally this stream 
is discolored and the number of germs per 
cubic centimetre is generally about 6,000. 
Its course lies through fields which are 
frequently manured from the farmyard. 
The water from the intake is first passed 
through filters. Lift pumps raise the 
filtered water to a tank placed at the top 
of the sterilizing tower, this tank having 
a capacity of 45,000 gallons and the pump 
ordinarily delivering 4,500 gallons per 
hour. The whole of the purifying ap- 
paratus is housed in the tower. Elec- 
tricity is obtained from a local installa- 
tion and the 100-volt current is trans- 
formed to operate at a pressure of 65,000 
volts. Schneller pattern ozonizers are 
employed, which do not differ in principle 
from those already mentioned. The outer 
electrode is hemicylindrical in shape and 
is kept cool by water circulating in a cast- 


(By our British Correspondent.) 


iron jacket. The inner electrode is the 
insulated one, and it is of the same form 
as the outer one but of less radius. The 
cost of working at Ginnekin is about 
$9.50 per million gallons. 

Mr. Don in discussing relative advan- 
tages said that costly as this process of 
purification may be, it is probably one 
which is well worth the sacrifice of a little 
money when it furnishes unexceptionable 
drinking water from a source like the 
River Mark. Experience at many stations 
with ozone purifiers indicates that a fair 
proportion of the ozone goes to waste. 
Different waters, of course, make different 
demands on the purifving agent, and Mr. 
Don recommended that tests be made to 
determine the minimum quantity of ozone 
that can with safety be applied, as not only 
would this be in the interests of economy, 
but it would prevent traces of the ozone 
being carried to the consumer. The How- 
ard-Bridge system, in which the last- 
named advantage is secured, was men- 
tioned, as was also the de Fries system 
which had been tested at St. Maur on a 
large scale, and the Vosmaer system which 
had a special device for overcoming some 
difficulties in insulation and establishing 
a purely silent discharge. 

The London County Council’s section 
of tramways on which the “G. B.” surface 
contact system is emploved, continues to 
be a prominent subject for discussion. It 
will be remembered that the Council ob- 
tained a report on the equipment with 
recommendations as to future action in 
regard to it from W. M. Mordey, the presi- 


dent of the Institution of Electrical Engi- 


neers. All that has happened since then 
need not be now related, but it is under- 
stood that an understanding has been 
reached between the G. B. Company and 
the Council under which the former will 
put one mile of the track already laid into 
a satisfactory workable condition, and will 
also provide a car with the “G. B.” stand- 
ard collecting equipment instead of the 
one so far employed in which some of the 
Council’s own ideas are embodied. 

The annual return has just been issued 
concerning tramway undertakings in the 
United Kingdom. There are 305 systems 
with 2,464 miles of line and 12,049 cars. 
Municipal corporations own 1,620 miles 
upon which a capital expenditure of 
$220,000,000 has been incurred; the re- 
maining 844 miles owned by companies 


representing $136,000,000. All the under- 
takings are electrically run except the fol- 
lowing: Fifty-two miles of steam tram- 
way, twenty-seven miles cable, four miles 
gas, and ninety-four miles horse. Pas- 
sengers carried during the year totaled 
2,626 millions; 432 million units of elec- 
tricity were consumed. The gross receipts 
were just over $62,000,000 and the work- 
ing expenses were $39,000,000. The in- 
crease as compared to the preceding year 
was seventy miles. 

It will be remembered that close upon a 
year ago much discussion was in progress 
concerning the draft regulations which 
had been drawn up for. the Home Office 
for insuring the safer working of electrical 
installations in workshops and factories. 
We mentioned the matter at the time. A 
circular accompanying the original draft 
dwelt upon the possibilities of fatalities 
occurring from low-voltage shocks. The 
regulations were circulated among elec- 
trical manufacturers and electricity sup- 
pliers, and a great storm of hostility was 
aroused ‘which found expression at the 
many days’ inquiry held under the presi- 
dency of J. Swinburne, F. R. S., who 
acted as the Home Office commissioner. 
It is some ten months since the conclusion 
of the inquiry, but it was recognized that 
not even so eminent an expert as Mr. 
Swinburne could in a few days steer safely 
through all the rocks and prepare an 
altered set of reculations which would 
meet reasonable objections and at the same 
time have sufficient regard for the safety 
of the worker. His report was issued in 
January as a Parliamentary paper, and 
among other things it states the objec- 
tions and names amendments which he 
considers justifiable in order to meet them. 
The regulations as first circulated in draft 
form were suggested for application in 
the case of all installations carrying 
pressures of 130 volts continuous and 
sixty-five volts alternating. Although a 
number of deaths have occurred at very 
low voltages, it was felt to be quite need- 
less to apply the regulations in whatever 
form they passed to cases of these kinds. 
In this respect the report makes an im- 
portant alteration, stating considerably 
higher voltages than those named above. 

In future all electric tramway and light 
railway authorities in the United King- 
dom will, if they comply with a recom- 
mendation that has just been sentyout, by 
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the Board of Trade, fit a number of their 
cars (not all, at present) with speed indi- 
cators so that drivers may become accus- 
tomed to speed-judging. Inquiries held 
into some of the electric tramway acci- 
dents have revealed the fact that the max- 
imum speeds agreed upon with the Board 
of Trade have been exceeded, and the 
training of the motorman in watching 
speed indicators is recommended as a likely 
way of preventing much of this in future. 

The advice has often been tendered to 
tramway authorities that when reckoning 
up and dividing their profits they should 
be more generous in building up reserve 
funds for repairs to permanent way and 
rolling stock and also for renewals. Some 
companies and municipalities paid heed to 
the advice, though in some cases the 
greater regard that they paid to the mat- 
ter was more the result of their own pain- 
ful practical experience and the claims 
made by their wearing tracks and de- 
preciating cars. It was, of course, a mat- 
ter in which engineers and managers had 
to feel their way, whatever experience 
might have been available concerning 
small slow-speed horse cars being of no 
value in calculating the wear and tear 
resulting from the very different circum- 
stances of electric traction. But some 
officials—or ought we to say financial au- 
thorities ?—took longer to feel their way 
than might have been considered neces- 
sary, and the criticism has been urged 
against some companies that they paid 
away in dividends what really ought to 
have been retained in the coffers to meet 
the year’s share of depreciation of the sys- 
tem. We have now perhaps about got to 
the end of short-sighted policies, so im- 
perative are becoming the demands of 
wearing tracks, and it is little use now 
saying what a pity it was that a more 
far-sighted policy was not adopted when 
it was urged. While on this subject we 
may quote from a statement issued by the 
board of the London United Tramways 
Company, which owns many miles of elec- 
tric trolley line in London and outside: 
“In view of the necessity for providing 
ing funds to meet future renewals, the 
strengthening of the reserve funds, which 
the directors had hoped would have been 
possible out of increased receipts, should 
in the permanent interests of the prefer- 
ence shareholders themselves be no longer 
delayed, and for the present the payments 
on account of preference dividend should 
be limited to two-and-one-half per cent 
per annum” (instead of five per cent). 
This company has a large proportion of 
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its capital in ordinary shares, upon which 
it cannot at present pay a dividend, though 
as recently as the year 1904 it paid the 
full preference dividend and six per cent 
per annum on the ordinary. 

The snowstorm which visited the 
United Kingdom during the closing days 
of last year gave our tramway managers 
some useful, because unusually severe, ex- 
perience in track-clearing, and in many 
cases services had to be suspended. Lon- 
don had an experience all its own with its 
underground conduit lines, owing to salt 
troubles. From many towns in the coun- 
try interesting reports have been made to 
some of the tramway publications telling 
what emergency methods were adopted in 
coping with the difficulty. We will just 
briefly mention the case of Aberdeen. 
Here the snow fell to a depth of some 
three feet, not reckoning drifts, and as 
the snowplows proved useless, some 900 
men cleared a number of the routes as ex- 
peditiously as possible; then the snow- 
plows were kept continuously at it all 
night and two out of seven routes were 
kept open. About 300 tons of salt were 
used, little damage to the car equipments 
resulting. At the outbreak of the storm 
the cables under the cars were painted 
with thick paint, the motors being also 
rendered water-tight. For some three 
days some four miles of country track re- 
mained entirely blocked. 

ALBERT H. BRIDGE. 

London, January 30, 1909. 

—e poe 
Ohio Electric Light Association. 

The fifteenth annual convention of the 
Ohio Electric Light Association will be 
held at Toledo, July 13, 14 and 15. In 
selecting the month of July the committee 
believed that this was a better time for 
electric-light men to leave their stations 
and the hotels less hkely to be crowded. 

The programme, so far as arranged, 
covers the following subjects: “The Tita- 
mum Are Lamp:” “Factors That Should 
Be Considered in Determining the Price 
to Be Charged for Street Lighting;” 
“Boiler-room Hconomy;” “Engine-room 
Management :” “The Commercial Organi- 
zation of an Electric-Light Company and 


Its Relation to the Public;” “Reports and - 


Discussion on Tungsten Lamp Experi- 
ence ;” “The Supply of Current for Light- 
ing to Other Towns from a Centrally Lo- 
cated Station:” “Report on Plans That 
Should Be Followed in Lamp Renewals.” 

C. R. McKay is president and D. L. 
Gaskill, secretary and treasurer of the 
Ohio Electric Light Association. 
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Electrical Show for Louisville. 


With a view to the development of the 
clectrical arts in the South in general and 
in the Falls Cities, Louisville, Ky., New 
Albany and Jeffersonville, Ind., in par- 
ticular, the Southern Electrical and In- 
dustrial Exposition Company has ar- 
ranged for an exhibition, chiefly electrical, 
to be held April 12 to 24, 1909, in the 
Armory of the First Kentucky Regiment 
at Louisville. The large drill room in 
this building has an area free from pillars 
or any other obstructions of 270 by 200 
feet. Besides this 54,000 square fect of 
floor space, a high well-kept basement be- 
neath it and of 30,000 square feet area is 
available for heavy operating machinery. 

The plans for the exposition are prac- 
tically complete. The decorative features 
have been designed by Brinton B. Davis, 
a Louisville architect. One of the chief 
attractive features will be a central elec- 
irical tower 100 feet high. The booths 
are to be tastefully constructed and illumi- 
nated by the exposition company. Na- 
tiello’s Band will furnish music through- 
out the exhibition. | 

The Southern Electrical and Industrial 
Exposition Company has been duly incor- 
porated with the following officers: Fred 
W. Keisker, president; .Julius V. Beck- 
mann, first vice-president; Frank C. 
Nunemacher, second vice-president, and 
A. T. MacDonald, secretary. The board 
of directors and advisory board consists 
of about forty men prominent in the lead- 
ing circles of Louisville and its neighbor- 
ing cities. Active support to the elec- 
trical show has been provided by tne Lou- 
isville Commercial Club, the Board of 
Trade, the Merchants’ and Manufacturers’ 
Asscciation, the Retail Merchants’ Asso- 
ciation, the Builders’ Exchange, the New 
Albany Commercial Club and the Jeifer- 
sonville Commercial Club. 


ede | 
Westinghouse Company Restores Scale 
of Wages. 


The Westinghouse Electric and Manu- 
facturing Company has restored to its 
3,000 employes the rate of wages that was 
paid before last March, when a policy of 
retrenchment was put into effect. 

Last spring the salaries of $75 men 
were cut five per cent; salaries from $75 
to $100 were cut seven-and-one-half pet 
cent; salaries from $100 to $150 were cut 
ten per cent, and from $150 to $200 were 
cut fifteen per cent, and so on up the line. 

The reduction meant an average 
monthly cut of $15 for each of 3,000 em- 
ployes of thé company. 


| 
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The Hudson-Fulton Celebration. 

A commission has been appointed in 
New York state to arrange for the cele- 
bration in September of this year, of the 
three-hundredth anniversary of the dis- 
covery of the Hudson River by Henry 
Hudson in 1609, and the one-hundredth 
anniversary of the successful application 
of steam to the navigation of the river 
by Robert Fulton in 180%. The post- 
ponement of the celebration of the cen- 
tenary of steam navigation from 1907 to 
1909 in order that it might be combined 
with the celebration of the tercentenary 
of Hudson’s voyage, was deemed advisable 
for the reason that the two historic events 
occurred on the same river and their an- 
niversaries come so close together as to 
make separate commemorations upon any 
large scale inexpedient. 

The people of Holland, under royal 
auspices, are building a reproduction of 
the Half Moon, to be manned with a 
crew in the costumes of the period of 
Henry Hudson. The reception of this 
distinguished delegation, together, as it is 
hoped, with ships and official representa- 
tives of foreign nations, will mark the 
international phase of the celebration. 

The national government will be repre- 
sented by the Federal troops, the United 
States Navy, and distinguished civil offi- 
cers, and various state, county and city 
bodies will join in making memorable this 
double celebration. 

The celebration will begin September 
25 and last for eight days in and around 
Greater New York, and the next week in 
the cities up the Hudson River as far 
as Troy. There will be land and naval 
parades and exhibitions of paintings, 
books, models and relies relating to the 
periods marked by these celebrations. 

A reproduction of Robert Fulton’s 
original steamboat, the Clermort, will 
cast off from the site of the dock of the 
epochal voyage a century ago, and steam 
up the river over the same course trav- 
ersed on the famous trip of 1807. Both 
the Clermont and the IIalf Moon will 
be taken up the river for the up-state 
celebrations to continue during the sec- 
ond week. 

The Hudson-Fulton Celebration Com- 
mission, which comprises 365 appointed 
members, has arranged an elaborate pro- 
gramme for the occasion, and it is be- 
lieved that the event will surpass any- 
thing ever attempted in the way of a 
similar historical observance. 

Herman Ridder is acting president of 
the Commission, which has offices in the 
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Tribune Building, New York city, in 
place of the titular president, Gen. Stew- 
art L. Woodford. The vice-presidents are 
Andrew Carnegie, Hon. Joseph H. Choate, 
Maj.-Gen. F. D. Grant, Hon. Seth Low, 
J. Pierpont Morgan, Hon. Levi P. Mor- 
ton, John E. Parsons, Gen. Horace 
Porter, Hon. Frederick W. Seward, 
Francis Lynde Stetson, Hon. Oscar S. 
Straus, Wm. B. Van Rensselaer, Hon. 
Andrew D. White, and Gen. Jas. Grant 
Wilson. Henry W. Sackett is secretary, 
and Isaac N. Seligman, treasurer. 

ede 

Effect of .Texas Legislation on Tel- 

ephone Revenues. 

It is held by J. E. Farnsworth of Dal- 
las, vice-president and general manager 
of the Southwestern Telephone and Tele- 
graph Company, which is a Bell concern, 
that it would be in violation of the anti- 
pass act for his company to make certain 
reductions in tolls for long-distance tele- 
phone service. His company has received 
applications for such reductions from the 
wusiness men of Houston and other cities 
of the state. In reply to these requests 
Mr. Farnsworth made an interesting state- 
ment as to the effects of Texas legislation 
upon the earnings of his company. He 
eaid: 

“I am not prepared to give the business 
men of Houston or any other city in the 
state the slightest encouragement on the 
proposition at this time. I am going to 
say something now that I do not suppose 
any representative of our company ever 
uttered before—at least for the informa- 
tion of the public. The Legislature of 
Texas has done a good many things that 
have resulted in reducing the revenues of 
the corporation. So far as we are con- 
cerned the enactment of the anti-pass law 
was bad enough, but when it drove what 
we commonly called the bucket-shops’ out 
of the state, it took from us one of our 
best sources of revenue. People differ 
quite materially on the question of the 
‘bucket-shops,’ and I do not favor them 
personally any more than the next man. 
But our company is engaged in a legiti- 
mate business, and so far as I know our 
business with the bucket-shops was legiti- 
mate. In 1906 our revenues from the 
wire business amounted to $205,000. Of 
course a good portion of this came from 
the bucket-shop business. Jn 1907 this 
business dropped down to $99,000, and 
in 1908 it was only $30,000, while our 
long-distance business for the vear 1908 
increased only $40,000 over 1907. Dur- 
ing the same period we had a heavier 
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investment of between $75,000 and 
$100,000. 

“I know the attorney-general of the 
state decided that the anti-pass law did 
not affect our business, but our own gen- 
eral attorney advised us differently. The 
opinion of thé attorney-general is only 
edvisory and the company simply decided 
not to take any chances on the penalty 
provided. The law provided a fine of 
$5,000 and an imprisonment of two years 
in the penitentiary for each and every 
violation. I am firmly convinced that 
ihe company is in no position to reinstate 
the coupon system or grant anv other 
concessions that would be considered a 
discrimination in the matter of rates, and 
I see no reason for placing the business 
of the company under the regulation of 
the railroad commission. 

“I believe that business men ought to 
be conservative and reasonable when it 
comes to dealing with public service cor- 
porations. Our company has never paid 
more than a seven per cent dividend on 
its investment, and there have been but 
two years that it paid that much. The 
business men of Touston especially ought 
to appreciate the difficulties the telephone 
company has to contend with, the money 
we have to invest annually to keep our 
service up to a high standard, the efforts 
we are constantly making to improve the 
service and the part we have in the gen- 
eral development of the commercial inter- 
ests of the state. We are just now con- 
templating an extension of the system be- 
tween Houston and Brownsville in order 
to help the business interests.” D. 
edge 
Navy Department Supplies. 


The Bureau of Supplies and Accounts, 
Washington, D. C., will open bids on Feb- 
ruary 16 for 15,000 feet of steel-enam- 
eled conduit and 400 enclosed fuses, for 
delivery at Brooklyn, N. Y. 

Bids will be opened on February 23 for 
six blowers and twelve heaters, for delivery 
at Philadelphia, Pa.; 1,100 pairs of car 
bons, eighty-five cells, 500 lamps and mis- 
cellaneous supplies, for delivery at Wash- 
ington, D. C.; 12,000 feet rubber-covered 
wire and miscellaneous supplies, for deliv- 
erv at Portsmouth, N. H.; miscellaneous 
wire, for delivery at Boston, Mass.; three 
cabinet and panel boards, miscellaneous 
clusters and supplies, and 20,900 feet of 
duplex wire, for delivery at Norfolk, Va.; 
1,000 pounds communication cable, 1,000 
pounds cotton tape, and 500 pounds of 
rubber tape, for delivery at Brooklyn, 
New York. 
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Power from Coke-Oven Gas. 

While the adoption of gas engines op- 
erating on by-product coke-oven gas is be- 
coming active in this country, Japanese 
industries are also recognizing its advan- 
tages. The Furukawa Coke Works, Ja- 
pan, recently ordered through Takata & 
Company, Japanese agents for the West- 
inghouse interests, an extension to their 
present gas-engine plant, which has been 
in service at the coke works for some 
time. The new equipment comprises a 
Westinghouse vertical single-acting gas 
engine. This order, although not large, 
illustrates the recognition of the advan- 
tages of the gas-power system as well as 
the dependence which the Japanese people 
place in American-made machinery. A 
similar equipment has been ordered by 
the Imperial Printing Office of the Jap- 
anese government, although not to op- 
erate on coke-oven gas. 

Engines of the same size and type have 
been in operation for several years in the 
United States at the works of the Semet- 
Solvay Company, Syracuse, N. Y., and 
at the Otto coke works, Camden, N. J. 
The most important application of by- 
product coke-oven gas has occurred at 
Lebanon, Pa., where there are now lo- 
cated two plants aggregating several thou: 
sand horsepower. Both of these employ 
the Westinghouse horizontal double-act- 
ing type gas engines, solid-coupled to al- 
ternating-current generators for power, 
light and traction service. All of the 
equipments are of standard Westinghouse 
construction, and one of these plants, 
which has been operating for over a year, 
has thoroughly proven its adaptability, 
without requiring special design. This 
plant regularly operates on run-of-oven 
gas, ranging from fifty to sixty-five per 
cent hydrogen and one to two grains of 
sulphur per cubic foot. This plant is at 
the Lebanon works of the American Iron 
and Steel Manufacturing Company. The 
second plant, under construction, is lo- 
cated near Lebanon, at the works of the 
Cornwall Ore Banks, otherwise known as 
the Pennsylvania Steel Company, ad- 
jacent to the extensive plant of the Semet- 
Solvay Company. 


oo 
New York Electrical Society. 

The next meeting of the New York 

Electrical Society will be held in the 

Engineering Societies’ Building, 29 West 


Thirty-ninth Street, New York city, on. 


Wednesday evening, February 17. Dr. 
Louis Bell will lecture on “Modern Street 
Lighting.” 
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The Golden West and American Indus- 
tries Exhibition. 

Last September announcement was 

made that an American exhibition, for 

which all the exhibits will be taken from 
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THE FACADE OF THE CHICAGO BUILDING AT 
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fornia in 1849, and will also commem- 
orate the bicentennial of the completion 
of the first Atlantic cable. 

Earl’s Court is in the center of the 
dense population of London, which makes 


THE GOLDEN WEST AND 


AMERICAN INDUSTRIES EXHIBITION. 


the United States, would be held in the 
grounds and buildings of Earl’s Court, 
London, England, from May to October 
of this year. The exposition will be 
styled the “Golden West and American 


it a peculiarly desirable point from which 
to display the convincing evidences of the 
industry and prosperity of this country. 
Tt is estimated that 5,000,000 people a 
week can reach Farl’s Court at nominal 


THE WESTERN GARDENS, EARL’S COURT, LONDON, ENGLAND. 


Industries Exhibition.” Representatives 
have been appointed to visit the leading 
cities and all manufacturing districts of 
the United States. 

The exhibition will typify the great de- 
velopment of the states of the “Golden 
West” since the discovery of gold in Cali- 


fares from any section of the great city 
by quick transit lines. 

Ducal Hall has been reserved for Chi- 
cago and Illinois exhibitors, and the semi- 
circle surrounding the Palace Gardens has 


been appropriated for the California ex- 
hibition. 


=y 
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The accompanying illustrations give an 
idea of the character of the exhibition 
headquarters and of the surroundings of 
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The commissioner in charge is John W. 
Ryckman, and temporary headquarters 
have been established at the Ansonia, 


A TYPICAL BOOTH AT EARL’'S COURT, LONDON, ENGLAND. 


the exhibition palaces. One shows the 
facade of the Chicago building, another 


Broadway and Seventy-third Street, New 
York city. 


THE VILLAGE STREET, EARL’S COURT, LONDON, ENGLAND. 


the Western Gardens, and still another a 
typical booth. Two illustrations show 


Tt eee 


on 


the assembling of the crowds in the vil- 
lage street, and in the Imperial Court. 


THE IMPERIAL COURT AT EARL’S COURT. LONDON, ENGLAND. 


Inquiries for western representation 
should be addressed to George W. Shel- 


don, or the American Marketing Com- 
pany, Monadnoek Building, Chicago. 
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Electrical Exports for December. ° 

The electrical exports from the United 
States during December, 1908, showed a 
substantial gain over the total of the pre- 
ceding month of November, although the 
fieures of a year before have not been en- 
tirely recovered. 

The total electrical exports for Decem- 
ber, 1908, were valued at $1,199,175, com- 
pared with $1,353,512 for December, 1907, 
and $759,503 for November, 1908. Classi- 
fied into appliances and machinery, the 
totals were: Electrical appliances—De- 
cember, 1908, $611,611; December, 190%, 
$515,701; November, 1908, $463,588. 
Electrical machinery — December, 1908, 
$587,559; December, 1907, $837,811; No- 
vember, 1908, $295,915. : 

The principal countries to which elec- 
trical exports were made during Decem- 
her, 1908, were: 

Electrical appliances — British North 
America, $161,101; Brazil, $84,192; Mex- 
ico, $76,542; United Kingdom, $57,352 ; 
Cuba, $44,073; Japan, $39,410, Central 
American states and British Honduras, 
$28,821; other South America, $28,036 ; 
Argentina, $17,531; Germany, $13,087; 
Philippine Islands, $12,752; British Aus- 
tralasia, $19,016; British Africa, $8,741; 
other Europe, $8,403; other West Indies 
and Bermuda, $6,580; Belgium, $6,462; 
other countries, $4,609; France, $3,878. 

Electrical machinery—Central Ameri- 
can states and British Honduras, $100,- 
476; British Australasia, $75,550; Brit- 
ish North America, $73,124; Japan, $65,- 
021; Mexico, $44,690; Brazil, $10,715; 
United Kingdom, $39,746; other Europe, 
$30,516; Argentina, $26,862; British Af- 
rica, $18,151; France, $15,533; British 
Fast Indies, $14,139; other Asia and 
Oceania, $12,944; other South Amer- 
ica, $11,724; Cuba, $8,751; Philippine 
Islands, $2,994; Germany, $1,938; Chi- 
nese Empire, $1,334; other West Indies 
and Bermuda, $971; Hong-Kong, $725. 

————+- @e@oe— 
Cheaper Aluminum in Sight. 

The electrolytic manufacture of alumi- 
num was commenced at New Kensington 
in America in 1888 and at Newhausen in 
Switzerland in 1889 under patents granted 
to Hall and to Heroult, respectively. The 
Bradley patent for keeping the bath in a 
molten state, which expired last year in 
Europe, expires this year in America. In 
Europe aluminum is selling at thirteen 
cents per pound, while here it is now 
about twenty-three cents, and will un- 
doubtedly drop when the Bradley patent 
becomes public property. 

è 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


PHILADELPHIA COMPANY. 


The Philadelphia Company and affli- 
ated corporations have issued a statement 
of earnings for the year ended December 
31, 1908, which compares as follows: 


1908. 1907. 

GIOSS cwide ethan ui heer a ee $16,583,425 $19,091,423 
Expenses and taxes....... 9,718,870 12,067,303 
ët 28 bse deen sa wes $ 6,801,555 $ 7,024,120 
Other income.......sseeees 245,730 249,365 
Total income............ $ 7,047,285 $ 7,273,485 
Charges ....sessosssessoses 4,483,079 4,186,563 
Balance ...ssesessseososs $ 2,564,206 $ 3,086,922 
Pfd. dividend Phila, Co.... 300,000 455,053 
Surplus ....sssssesossse. $ 2,264,200 $ 2,631,869 
Due owners common stock sio 


affiliated companies...... 3,645 


Surp. available for Phil- 
adelphia Company..... $ 2,260,561 $ 2,628,768 


NEW YORK AND NEW JERSEY TELEPHONE. 


The New York and New Jersey Tele- 
phone Company reports for the nine 
months ended September 30, 1908, as fol- 
lows: 


EARNINGS. 
Exchange g8erviCe.......uses.. $4, 182,219 
Toll SETrVİCe.....sessssssssssss Oj 2,334,777 
Real estate......esessssssssrso 247.726 
Other SOUrCeS.......sccccccccs 114,041 
$6,878,765 


OPERATING EXPENSES. 


General expenses and taxes..$ 566,456 
Procuring and handling traffic 2,020,926 
Maintenance and reconstruc- 
tOn 6 traice ake a oie ie oaks 1,999,311 
Instrument rentalS............ 286,938 
Earnings over 
EXPeNSeS ..... ccc eee ce eee 
Interest chargees........6..05 
Dividends declared............ 1 
Total interest and dividends 


$2,005,132 


1,444,168 
$ 560,963 
4,832,214 
$5,393,178 


Surplus for nine months.... 
Profit and loss account, Dec. 
Oly. LO0T es el arr ae bee ees 


Surplus Sept. 30, 1908....... 


KEYSTONE TELEPHONE. 


The report of the Keystone Telephone 
Company, of Pennsylvania, for the month 
of December and six months ended De- 
cember 31, compares as follows: 


1908. 1907. 
December groSS...........+0.. $ SS.854 $ 87.356 
ExpenseS .asesssssooruoseesen. 44,323 45,523 
December net..........0.05. $ 44,531 $ 41,833 
Six months gross............. 528,23 524,636 
Expenses fej sy eas ered caw her 261,778 277,334 
Six months net............. $266,459 $247,302 


LAKE SHORE ELECTRIC. 

The Lake Shore Electric Railway 
(Cleveland) has issued its annual report 
for the year ended December 31, 1508. 
The income account compares as follows: 


1908. 1907. 
GOSS sex aeda week Sees hes $ 867,269 $ 913,161 
Expenses ..... ccc escececees 490,974 621,559 
INGE 24d Gea eco be Peeks $ 376,295 $ 391,602 
Other income............06.. 25,000 25,000 
Total income.............. $ 401,295 $ 416,602 
Charges 668s sw ds ew wee wees 326,232 294,073 
Sürplüs wan dewe ence evar $ 75.063 $ 122,529 
Per cent. of operation........ 56.61% 57.11% 
No. of car miles........ eee. 3,339,131 3,392,735 
Income per car milé.........- 25.97c 26.91c 
Op. and tax per car mile.. 14.70c 15.37¢ 
Net earnings per car mile. 11.72c¢ 11.54¢ 


Passengers carried.......... 4,788,418 
Earnings per passenger...... 


President E. W. Moore says: 
“Notwithstanding the fact that there 
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was considerable reduction in operating 
expense, the property has been well main- 
tained during the year and is now in a 
better physical condition than ever before. 
In connection with the earnings, it will 
be noticed that, while the shrinkage in 
surplus exceeds the decrease in gross by a 
trifle over $1,500, the larger part of the 
joss in surplus is due to the increase in 
fixed charges, owing to the large addition 
to the Fremont power plant and the con- 
struction of the twenty-mile line between 
Sandusky and Fremont. With the return 
of general business to normal conditions 
the full benefit of these expenditures will 
be realized.” 

The report of the company for the 
month of December compares as follows: 


1908. 1907. 

December rosS.......cccecceees $67,092 $68,476 
Expenses and taxeS..........0-. 39,790 42,934 
December net......-.c.eeeeeas $27,302 $25,542 
CAPE CS - su5-oh pcxvarw heen ww eee 29,106 25,348 
December deficit.............. $1,804 °$ 194 


*Surplus. 


TOLEDO RAILWAYS AND LIGHT COMPANY. 


The following is ‘a comparative state- 
ment of the earnings, etc., of the Toledo 
Railways and Light Company, for the past 
four years. The figures for 1908 inciude 
the earnings of the Toledo Gas, Electric 
and Heating Company, for the entire cal- 
endar year. 

Income account: 


1998. 1907, 
CROSS! 4 peGiecie ener thle etet tees 2,542,111 $2,565,200 
zsxpenses and taxes...... woes 1,473,380 1,542,333 
Net camee a a e a es $1,068.731 $1,022,867 
Interest bax aaah at aoe wetho este aes 155.425 708,166 
Surplus ...essssaressesssee $ 313, oR $ 314,701 
Percentage of capital......... .26 2.27 


BELL TELEPHONE COMPANY OF PENNSYL- 
VANIA. 


The Bell Telephone Company of Penn- 
sylvania has issued its annual report for 
the year ended December 31, 1908. 

The statements submitted show the re- 
sults of the operations of the properties 
during the year, and their financial con- 
dition at its close, the combined figures 
covering the operation of the several com- 
panies forming the system, namely, the 
Bell Telephone Company of Pennsylvania, 
the Delaware & Atlantic Telegraph and 
Telephone Company, the Diamond State 


Telephone Company, the Chesapeake & 


Potomac Telephone Company, and their 
subsidiary companies. 

Figures comparing the results of 1908 
with those of 1907, as presented in last 
year’s report, would be misleading, be- 
cause of the greater territory operated this 
year as compared with that operated last 
year. Hence, such figures are not pre- 
sented. In the following statement the 
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results for 1907 have been compiled from 
the books of the several companies and 
represent operations in the territory cov- 
ered by the 1908 figures presented in this 


report. The statement follows: 
1908. 1907. 
CrOss asara rd aa $11,434,520 $10,982,638 
Expenses ..essssosseososse 7,980,439 7,712,939 
Net sersant uea $ 3,454,080 $ 3,269,699 
Interest sessscrericacemi gas 278,761 679,771 
Balance ......ccseccsece *$ 3,175,319 $ 2,589,928 
Dividends sien ssas eaces tae 2,387,422 1,840,218 
Previous balance........ $ 787,897 $ 749,710 


*Equal to 7.61 per cent edrned on the $41,550,- 
000 capital stock. 


The net gain in stations during the year 
was 12,148, and the number in service at 
the end of the year was 316,278. The 
territory operated covers about 47,000 
square miles, and includes a population 
of approximately 8,000,000. It embraces 
substantially all of Pennsylvania east of 
the Alleghanies and south of the northern 
tier of counties, southern New Jersey, the 
District of Columbia, the states of Dela- 
ware and Maryland and adjacent parts of 
Virginia and West Virginia. 

In the opinion of the board of directors, 
the grouping of these properties into one 
system will be productive of many advan- 
tages and benefits, both to stockholders 
and the public. 

The board also believes that each of the 
properties acquired is fully worth the 
consideration paid for it—whether its 
value be measured by earning power or 
cost of reproducing plant and business. 
The combined value of the several prop- 
erties as they stood separately will be con- 
siderably enhanced by their association 
into one concern. 


METROPOLITAN WEST SIDE “L.” 


The Metropolitan West Side Elevated 
Railroad Company, Chicago, has issued its 
annual report for the year ended Decem- 
ber 31, 1908. The income account com- 
pares as follows: 


1908. 1907. 
Total gross earnings......... $2,746,840 $2,878,587 
Operating expenses.......... 1,410,801 1,443,498 
Net from operation....... $1,336,039 $1,435,089 
Other income...........e000. 10,126 6,819 
ee Scie a ere oe 
Total income.............. $1,346,165 $1,441,908 
Charges, rent, etC.......0.0. 1,084,750 1,050, 123 
85 
Surplus: .sessssssessesosee. $ 261,415 $ 391,7 
Dividends .seirerrerer oee ke A ENE 195, '927 
858 
Surplus ....esssosssssosoe> $ 261,415 $ 195, 
Previous surplus............ 1,320,291 1,124,433 
A ee es 
Total surplusS.............- he 581,706 $1,320, 291 
Depreciation and reserve... 300,000 «sce se 
P. & L. surplus...........- $1,281,706 $1,320.291 


The Metropolitan West Side Elevated’s 
total traffic last year was 51,587,667 pas- 
sengers, or a daily average of 140,950, 8 
decrease of 4.96 per cent from 1907. 

President Hetzler says: “The mileage 
operated is unchanged, being 50.5 miles, 
exclusive of side-tracks. The equipment 
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is in first-class condition, and the power 
house is in thorough repair, materially re- 
ducing the cost of operating. During the 
year all equipment trust notes were re- 
tired and funded, the collateral loan was 
reduced by $10,000 and all accounts pay- 
able on or before close of fiscal year 
vouchered and paid. Traffic has not in- 
creased, owing to the depression in general 
business occasioned by the recent panic, 
but it is fair to assume that with a revival 
of business, the road will enjoy its share 
of increased prosperity. The company is 
in better physical condition and stronger 
financially than ever in its history.” 


LONDON UNDERGROUND. 
The Underground Electric Railways of 


London report weekly gross earnings for 


the third week of January and three 
weeks ended January 23, 1909, compared 
as follows: 


Company. 1909. 1908. 
BAKCH OG: resserre oe ded ae ears £ 3.375 £ 3,120 
PIMC os ess soneg ui nE En aa eas 6,825 5,440 
Hampstead .........ccccc cece ees 3,840 3,140 
DIStEICE aerasi n Ae a Stee Rl at 9,899 8,930 
Tramwiys oeiee Sea RE ES 4,922 4,631 

TOTAL grates Doe oa o TA arene See £27,861 £25,261 
Total tc date, three weeks..... 84,825 76,629 


KANSAS CITY RAILWAY AND LIGHT. 


The report of the Kansas City Railway 
and Light Company for the month of De- 
cember and seven months ended December 
31 compares as follows: 


1908. 1907. 

December, ETOSS vee ete nek, $ 576,110 $ 512,666 
Expenses ...........ccceeeee 325,275 261,197 
„December, N@ EEEE eee $ 250,865 $ 251,469 
Charges and taxes.......... 156,089 152,178 

December surplus......... $ 94,776 99,291 
Seven months, gross........ 3,898,779 3,678,738 
EXPeMSCS ......cccccccccccas 2,151,419 1,881,414 

Seven months, net........ $1,657,360 $1.797.324 
Charges and taxes.......... 1,087,341 1,976,743 


Seven months, surplus....$ 570,019 $ 720,580 


UNITED POWER AND TRANSPORTATION. 


The income account of the United 
Power and Transportation Company for 
the year ended December 31, 1908, com- 
pares as follows: 


1908. 1907. 
Inc, from securities owned... .$688,284 $840,119 
Expenses, taxes, interest, etc.. 362,799 364,111 
Suürplüs Sosdoeeewces eaunwwe es $325.485 $476,008 
Previous surplus..............-. 267,285 267,089 
Total surp. applic. to divs.. 2 743,09 
Dividends ..... j r EE E E E ` e Sta sis 
Profit and loss surplus....... $592,770 $267,285 


CHICAGO RAILWAYS COMPANY. 


The Chicago Railways gross for No- 
vember was $926,955, expenses $689,270, 
net $237,684. Figuring operating ratio 
at seventy per cent of gross earnings, and 
after deducting five per cent interest on 
valuation, the net income would be $124,- 
336, of which the company’s share is 
$55,951. 


BROOKLYN RAPID TRANSIT. 


The directors of the Brooklyn Rapid 
Transit Company declared on February 5 
a dividend of four per cent, the first ever 
declared by the company. The dividend 
is payable April 1 to stockholders on 
March 10, and a resolution adopted by 
the board fixed the first days of April, 
July, October and January as the dates 
for the payments of such dividends as 
maybe declared in the future. 

The company’s gross earnings for the 
year ended June 30 last were $19,870,566, 
and its net income after the payment of 
taxes and fixed charges was $2,073,873, a 
decrease of $370,788 compared with the 
previous year. The need of fresh capital 
lo provide for the demands for increased 
facilities has been one of the things which 
has kept back a dividend on Brooklyn 
Rapid Transit for several years. The re- 
cent financing of the road has been done 
largely through the issue of convertible 
bonds. 

The directors organized by the election 
of the retiring officers with the exception 
of H. C. Du Val, who was third vice-presi- 
dent. This post was discontinued and 
Mr. Du Val was elected president of two 
subsidiary lines of the system. The exccu- 
tive committce elected consists of E. H. 
ITarriman, Norman B. Ream, Anthony N. 
Brady, W. G. Oakman, J. Horace Hard- 
ing, James N. Wallace and E. W. Winter. 

The Publie Service Commission has 
made public an abstract of the annual re- 
port of the constituent companies of the 
Brooklyn Rapid Transit Company for the 
vear ended June 30, 1908. The Brooklyn 
Rapid Transit itself, not being an oper- 
ating company, does not report to the 
commission. The figures showing operat- 
ing expenses, operating revenue and sur- 
plus are as follows: 


Operat- Operat- 
ing ing Sur- 

Revenue, Expenses., plus. 
Brooklyn Heights... $7,087,863 $9,585,096 865,328 
Pkisn Union Elev... 6,747,920 4,181,821 285,775 
Bkivn, Q. & Sub.... 1,759,952 1,065,290 863.360 
C. I. & Gravesend... 55,409 44.577 93,869 
Nassau FElectrie...... 3.299 BSS 2254.766 146,074 


IEAA | 85 874 


28 4.005 ; o, 
i I8 232 887 


Seabeach Railway.... a 
801,202 347,2 


South B’klyn Ry.... 


*Deficit. 
The number of fare passengers for the 


Brooklyn Heights system was 131,525,523, 
while the elevated carried 129,205,365. 
The use of the transfer on the surface 
lines, however, is indicated by the total 
number of passengers carried: Brooklyn 
Heights, 211,638,391; elevated lines, 144,- 
487,895. On the surface lines approxi- 
mately 71,000,000 transfers were collected 
as against approximately 10,000,000 on 
the elevated trains. 

During the year 120 persons were killed 
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on the Brooklyn Rapid Transit Company 
system and 22,926 accidents. 


DETROIT UNITED RAILWAYS. 


The summary of the business of the De- 
troit United Railway, Rapid Railway, 
Sandwich, Windsor, and Amberretring; 
Detroit, Monroe & Toledo Short Line, for 
the years ended December 31, 1908 and 
1907 compare as follows. The figures for 
1908 include also Detroit, Jackson & Chi- 
cago Railway, and in 1907 from February 


1, 1907: 


1908. 1907. 
(STOSS” vasted i deseens as th $7,114,760 $7,075,245 
Expenses and taxes......... 4,559,123 4,165,044 
Net Lo cacao cea eke s $2,555,637 $2,608,202 
Other Income....cacsecsveees 64,956 60,505 
Total ..... bed EE tas $2,620,593 $2,668,706 
Interest on funded debt: 
Detroit Union Railway...... $1,138,799 $1,106,548 
Rapid Railway system...... 135.050 135,050 
S. W. & OA so Scie ae aw ores 20, TSO 18,000 
DM & T. 8S. lus ewe eees 122.131 121,700 
Det., Jackson & Chi........ 198,900 172,950 
Total charges.........-.005 $1,618,665 $1,554,248 
SEPIUS i eats wes ees Ree 1,001,928 1,114,458 
Dixidends 4224.40 bs aes sewn ade Sewer eas 343,750 
Ralance ...ssaoannsenssoas. $1,001,928 $ 770,708 
Depreciation and reserve.... 300,000 276,000 
Net SUrpIUS.........0 cee ees $ 651,928 $ 494,708 


í P i - t k J a ft ae ae T U ae Barer aa (oe 
eT eee a dividends equals 

The company made liberal expenditures 
during the year in the maintenance of its 
tracks, rolling stock and other properties. 
On January 1, 1908, the depreciation re- 
serve account stood credited with $526,- 
000. Some heavy expenditures were in- 
curred for extensive renewals of tracks 
and foundations, involving heavier con- 
struction to meet increased traffic con- 
ditions, a part of the cost of which, 
namely, $137,385, was charged against 
this depreciation reserve. There was 
added to the credit of the depreciation re- 
serve during the year $300,000, leaving 
said fund with a present eredit balance of 
$688,614. At the beginning of the year 
the company’s surplus stood credited with 
$1,996,362. There has been credited to a 
contingent liability reserve the sum of 
$50,000 out of the earnings of the year 
1908 and the sum of $150,000 out of the 
surplus above mentioned, leaving a present 
surplus of $2,191,164. 


OTTAWA ELECTRIC. 
The Ottawa Electric Railway (Canada) 
reports for the vear ended December 31, 
1908, compared as follows: 


1908, 1407. 
Gross dient sag ene E E E E EEE E $616,229 $574,278 
IXpenseSs „essonsasesosesesese.a 416,789 361,743 
NCE Maeda Fn ee oer oe eG $199,440 $212,535 
Char eS cho. Ga arteeasg aod ta aes 34,038 31.626 
SUIT PIUS esep EEEE ee tes $160,402 $180,909 
Dividends- crpio Son wa daw wens Seok 146,819 119,484 
PAIANCO sass seonas Lanea... $ 12.283 $ 61.425 
Contingent charges ..........,. 13,583 26,900 
Surplus apee rpne os apo ae es Bes cay Le $35) 125 
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THE PROFESSIONAL ABILITY OF FIREMEN. 

Attention has recently been called to 
the great improvement that may be ob- 
tained in the efficiency of firemen by in- 
structing them in the manner of handling 
their fires and by controlling their work 
by a recording registering apparatus. The 
results of a contest of firemen held at the 
Liège Exposition give some interesting 
information in this respect. Eightiv-three 
men took part in the contest. The pro- 
duction of steam in identical boilers per 
square metre of heating surface per hour 
varicd from a minimum of 7.60 kilo- 
grammes to a maximum of 16.40 kilo- 
grammes, a difference of 115 per cent. 
The most interesting comparison is that 
of the amount of steam produced per kilo- 
gramme of dry coal, the results in this 
case being a minimum of 5.545 kilo- 
grammes, a maximum of 8.502 kilo- 
erammes, and a general average of 7.293 
kilogrammes (water at naught degrees 
centigrade, steam at ten atmospheres). 
This shows that a good fireman can effect 
a saving of fifty-three per cent over one of 
mediocre ability, and of twenty-four per 
cent over the general average. The losses 
due to incomplete combustion varied from 
99.31 per cent to 60.57 per cent of the 
amount of fuel used. It is evident that 
the ability of the fireman may bring about 
a considerable economy.—Translated and 
abstracted from DP Electricien (Paris), 
January 9. 

< 

A NOVEL PROCESS OF TELEPHOTOGRAPHY. 

' C. M. Senlecq of Ardres, France, in his 
system of telephotography, has utilized 
an ingenious mechanical principle. The 
conversion of luminous shades into varia- 
tions of current intensity is effected with- 
out specially prepared plates immediately 
in the camera and does not entail any 
special manipulations. The light rays 
strike in the focus of the camera a slide 
covered at its front with a glass plate, 
and designed at its back as a microphone 
connected with the transmission line in 
the same way as the microphone of a tele- 
phone plate. The interval between the 
glass plate and the microphone is about 
cne inch through. This space is filled 
with a mixture of hydrogen and chlorine 
gases prepared in the dark under a given 


pressure. The glass plate inside the cam- 
era is covered with a rotary screen, in 
which are a series of openings arranged in 
spiral lines. This is similar to the disc 
used by the inventor, but in this case the 
selenium specks are replaced by perfora- 
tions. The accompanying illustrations 
give some idea of the mechanics of the de- 
vice. In Fig. 1, F is a plate of an Ader 
microphone, the vibrations of which cor- 
respond to the light shades acting on the 
gas mixture. G, in Fig. 2, is a screen 
one metre or more in diameter, which, 
during each rotation, covers every portion 


FIG. 1.--THE SENLECQ TRANSMITTER. 


of the picture in a very close line. The 
two gases are contained in opaque recep- 
tacles, H and CL (Fig. 1). The conver- 
sion of the different light shades into flnc- 
tuations of current intensity takes place as 
follows: A mixture of equal parts of 
chlorine and hydrogen can be maintained 
only in perfect darkness. Under the ac- 
tion of even, diffused light a combination 


FIG. 2.—DISTRIBUTING DISC, USED WITH 
SENLECQ TRANSMITTER. 


of the two gases to hydrochloric acid takes 
place at a rate corresponding to the vari- 
able luminous intensity. Experiments 
conducted by the inventor show the com- 
bination of the two gases in the camera 
always to occur instantaneously, exerting 
on the microphone plate an action iden- 
tical to that of sound vibrations. The 
phenomenon, from being electrical, thus 


becomes a purely chemical effect, produc- 


ing mechanical action. Vibrations of the 
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microphone are in turn transmitted to the 
remote end of the line in the shape of 
electric fluctuations. Owing to its strong 
affinity for water, the hydrochloric acid is 
absorbed immediately after production, 
The transmitted currents may be used for 
reproducing a picture by means of any 
telephotographic apparatus. The inventor 
uses in this connection his telelectroscope 
and shade scale, which was described in 
Vol. LIII, page 515, of the ELECTRICAL 
Revirw.—Abstracted from the Electrical 
Review (London), January 15. 
< 
FEATURES OF THE EXTENSIONS TO THE 
ST. PANCRAS GENERATING STATION. 

. Some interesting extensions have re- 
centiy been made at the Kings Road gen- 
erating station of the St. Pancras Borough 
Council in England. Four 2,000-kilowatt 
Parsons-Willans turbo-alternators will be 
installed, and one of the most interest- 
ing points in connection with the design 
of the building itself is the provision 
which has been made for ventilation. 
Elaborate care has also been given to ob- 
viating all possibility of sound or vibra- 
tion being transmitted to the outside. 
The objects in view in designing the ven- 
tilator on the roof were to provide a free 
outlet to the heated air in a direct upward 
direction to the sky and at the same time 
afford complete protection from rain. The 
framework resembles a cooling tower in 
shape and is of steel, with sides and par- 
titions of concrete reinforced with ex- 
panded metal. The air passes through 
the openings in the roof at each side and 
turns inward to the central chimney, 
which is open at the top and has no cover 
to deflect the sound. This chimney is 
divided into a number of cells, which pre- 
vent rain drifting at an angle from drop- 
ping through the openings into the engine 
room, and the under edges of the parti- 
tions are drained by gutters. The incom- 
ing air is drawn through a set of ducts 
under the engine-room floor from a special 
area covered with wire gauze. All the win- 
dows are double for the purpose of keep- 
ing the sound in, and duplicate roller 
shutters, both lined with felt, are provided 
et all doorways. The foundations for the 
generating sets are arranged according 
to the Praćhe system for avoiding trans- 
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mission of vibration. 
Willans turbine installation to be mounted 
on this form of foundation. The set itself 
is bolted to a block of concrete about two 
fect thick, reinforced with a steel grid 
and supported entirely by a series of cir- 
cular rubber stools near its edges all 
around, which rest on the ordinary con- 
crete foundation built into the ground. 
The top of the floating block is level with 
the engine-room floor, but the edges stand 
clear all aroand, so that there is no con- 
nection at all except through the rubber. 
A trench is provided all around, from 
which the rubber blocks may be inspected. 
Each rubber piece is a cylinder about four- 
and-one-quarter inches in diameter and 
three inches in height when compressed 
by the weight. They are all separately 
renewable and can be withdrawn and rein- 
serted without difficulty by compressing 
them still further by tightening up the 
jacks in which they are held by screws.— 
Abstracted from Electrical Engineering 
(London), January 14. 
<. 

THREE-WIRE SYSTEM FOR TRAMWAYS. 

E. Goulding describes the adoption of 
the three-wire system which is working 
with excellent results on the City & South 
London Electrice Railway’s system. Tak- 
ing a tramway four miles in length, of 
double track, with rails weighing 100 
pounds per yard, four cars per mile, each 
car taking twenty-five amperes, and trol- 
ley wire of 000 S. W. G., the resistance 
per mile of double track is 0.012 ohm. 
The total current taken by the cars is 
200 amperes. The drop in track, which is 
measured by the length times the resist- 
ance times the total current divided by 
two, gives a total of 4.8 volts drop. Using 
two trolley wires at double voltage, with 
the track as the neutral return, there is a 
saving of seventy-three per cent in the 
weight of copper over that required for a 
two-wire system. This high economy is 
to a great extent due to the fact that with 
the two-wire system the track is partly 
used as a means of return, and also that 
the length of return cable installed is 
iarger than necessary to carry the current 
for the end section only. The second 
point claimed for the three-wire system 
is the small drop in the track; in fact, 
this drop is so small for comparatively 
heavy loads that no track feeders are 
necessary. Boosters and attendant gear 
are also eliminated. There is also a pre- 
vailing element of anxiety with the pres- 
ent system on account of electrolytic 
troubles, while with the small drop that 
takes place in track rails on the three- 


wire system the question of electrolysis 
could not occur. To obtain the full ad- 
vantages of the three-wire system the load 
on both sides must be the same, when 
there will be no return or out-of-balance 
current through the track (or middle 
wire). The only duty of the track under 
such conditions is to act as a conductor 
between the cars on the opposite sides of 
the system, in which case the drop in 
volts on the track simply depends upon 
the distance between the cars. With the 
worst condition that could occur—that is, 
when one side becomes inoperative and 
the track has to act as a conductor to the 
working side—the total drop on track 
amounts to 4.8 volts. There is the neces- 
sity, of course, of careful study of local 
conditions to balance the load on the 
feeders in the way found most expedient. 
It is quite feasible to split up various sec- 
tions of the trolley wire in such a manner 
that on a long, steep gradient or on a 
track with exceptionally heavy service, 
portions of the line may be alternately 
fed from the positive and negative sides 
of the system. There are two practical 
methods of balancing in the power house: 
One is to arrange the feeder panels and 
connections so as to allow a ready transfer 
of the feeders from the positive to the 
negative position, or vice versa, by means 
cf double-throw switches. This means a 
certain amount of complication on the 
switchboard and a corresponding addi- 
tional cost. There is an advantage, how- 
ever, attached to the reversal of polarity 
on account of the improvement in the 
insulation of the negative. The other 
method is to balance by means of the gen- 
erators, and this method presents the sim- 
plest solution. The entire separation of 
the poles, making it impossible to have 
1,000 volts on one panel, removes any 
element of danger. The power-house plan 
and switch gear require no change in de- 
sion, nor do the cars, motors, controllers 
or track. It is in the overhead equip- 
ment that alteration will have to be made. 
To prevent the possibility of anybody 
coming into contact with the two trolley 
wires at the same time the simple precau- 
tion of keeping the wires nine feet apart 
will suffice. The danger attendant on 
bringing two leads at a potential differ- 
ence of 1,000 volts into one feeder pillar 
is overcome by using two pillars instead 
of one. In the installation described in 
this article special forms of insulators 
have been worked out.—Abstracted from 
the Tramway and Railway World (Lon- 
don), January 7. 
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RULES FOR THE EQUIPMENT OF ACCUMU- 
LATOR ROOMS. 

The Accumulator Manufacturing Com- 
pany of Berlin has recently published an 
interesting study giving rules for the 
equipment of accumulator rooms. The 
following are some of the principal recom- 
mendations made therein: The batteries. 
should be installed in rooms in the vicin- 
ity of the machine hall which serve for no 
other purpose, are easily accessible, well 
lighted, dry, easy to air and not exposed 
to great variations of temperature. Dust, 
vapors, dangerous gases and violent jars 
in the room should be prevented. There 
should be no iron pipes or columns in 
the room, if possible, and if they are 
necessarv they should be covered by an 
enamel lacquer which is not attacked by 
ecids. For lighting, only incandescent 
lamps should be used. In order to main- 
tain the batteries in good working order, 
only rooms in which the temperature is 
liable to fall extremely low should be 
heated, but never by an open fire. Sta- 
tionary batteries, on account of their 
heavy weight, should be placed on solid 
beams. In cellars stamped ground cov- 
ered by a laver of brick or cement is suf- 
ficient. If the ground is sandy a laver 
of concrete five centimetres thick should 
be put under the brick. A mixture of hot 
coal tar and asphalt should be poured 
into the cracks between the bricks after 
thev have been filled up with fine sand to 
about one centimetre from the top. If 
the battery is to be installed above the 
cellar, a solid floor should be built in 
keeping with the weight of the batterv 
and capable of preventing any spilt acid 
from penetrating into the rooms below. 
The floor should be perfectly level and 
well protected against the destructive ac- 
tion of the acid. The walls, ceiling, elec- 
tric conductors and iron parts should be 
covered by an enamel lacquer that is not 
attacked by acid and does not contain 
alcohol. Cement-covered walls must be 
perfectly dry before being painted, as 
otherwise the paint will peel off. If the 
accumulator room is directly under the 
roof of a building a false ceiling should 
be erected to prevent anv water condens- 
ing under the roof from falling into the 
batteries. The rooms should be painted 
before the installation of the batteries, or 
at any rate before filling and charging 
them, as these operations make the walls 
damp. Facilities should be provided for 
airing the rooms well, especially when the 
charging of the batteries approaches com- 
pletion.—Translated and abstracted from 
I Electricien (Paris), January) 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


“American Supply and Machinery Manu- 
facturers’ Association. 

Believing that the time is ripe for a 
firm and determined stand on the three 
vital questions that confront manufac- 
turers in this country today, viz., unfair 
_ competition, quality maintenance and 
profit protection, the American Supply 
and Machinery Manufacturers’ Associa- 
tion, in a declaration of principles re- 
cently issued, declares itself opposed to 
unfair competition, which strikes at the 
wage-earner, often compelling reduction 
in costs of production at the expense of 
labor. Such competition menaces the 
dealer by depriving him of the legitimate 
profits to which he is entitled. It in- 
creases expenses of operation and produc- 
tion to the consumer by forcing down the 
qualities of goods marketed. Its effect 
on manufacture is to compel a changing 
basis of qualities to meet price conditions, 
sacrificing reputations to demands thus 
unjustly created. 

The Association therefore favors such 
changes in the bankruptcy Jaws or other 
legislation as will tend to discourage and 
prevent disastrous competition caused by 
the inexperienced or unprincipled manu- 
facturer who fails to provide for his ac- 
tual manufacturing costs, or to allow for 
a reasonable margin of profits in making 
his prices, thereby bringing ultimate fail- 
ure upon himself, hardship upon his em- 
ployes and loss upon other manufacturers 
in his line and the public in general. 
These and other classes of unfair compe- 
tition are the stepping stones to fraud, 
fire and failures. 

The members of the Association have 
resolved, when ordering supplies through 
their respective dealers, to give preference 
to the highest qualities of goods manufac- 
tured by members of the Association, de- 
claring themselves unalterably opposed to 
the substitution of inferior goods as first 
qualities, either by manufacturer or 
dealer. They also oppose the practice of 
the manufacture of inferior goods under 
private brands that can be marketed to 
the prejudice of other makers’ first-qual- 
ity goods. Endorsement is made of the 
policy of promotion by the manufactur- 


ers of the value of trade-marks, brands 


and other recognized means of securing 


a 


MECHANICAL APPARATUS 


identification of products, thus affording 
protection alike to the user, the distribu- 
ter and the manufacturer. 

The manufacturers of the Association 
encourage the sale of their product to the 
consumer on the basis of proper resale 
prices, insisting upon such prices where 
goods are sold by makers or their repre- 
sentatives direct and offering every en- 
couragement to the dealer for co-operative 
action in carrying out this policy. They 
unite to discourage the obtaining of un- 
fair profits by selling certain classes of 
goods at prices carrying more than rea- 
sonable profits in order that other classes 
may be sold at prices that carry no profit, 
thus preventing honest and healthy com- 
petition. 

The proper resale price, they believe, 
can only be established by the most care- 
tul consideration of each line of goods, 
and arrived at by joint conferences on the 
part of the makers of such goods and the 
dealers therein. 

The membership of the American Sup- 
ply and Machinery Manufacturers’ Asso- 
ciation comprises 160 large manufactur- 
ing companies, engaged in various lines 
of production, in all parts of the country. 
The officers of the Association are: Presi- 
dent, Charles F. Aaron, New York 
Leather Belting Company, New York, 
N. Y.; Vice-presidents, L. D. May, A. 
Leschen & Sons Rope Company, St. 
Louis, Mo., E. H. Hargrave, The Cincin- 
nati Tool Company, Cincinnati, O., J. W. 
Gardner, The Gardner Governor Com- 
pany, Quincy, Ill.; secretary-treasurer, 
F. D. Mitchell, 309 Broadway, New York, 
Ne Xs 


EEGA] 
The Harrison Universal Photometer. 


The latest form of the Harrison uni- 
versal photometer, manufactured by Elli- 
ott Brothers, 101 St. Martin’s Lane, Lon- 
don, Eng., has recently been considerably 
improved by the addition of a simple at- 
tachment that enables the horizontal il- 
lumination from all sources to be meas- 
ured. The instrument, says Electrical 
Engineering, is intended for the measure- 
ment of illumination on a screen making 
an angle of forty-five degrees with the 
vertical, and for the measurement of the 
candlepower of various sources of light. 


It is provided with a flicker disc rotated 
by a blast of air under the control of 
the operator. By fixing the flicker dise 
to half cover the field of view of the eye- 
piece, the instrument may be used as a 
direct-comparison photometer, the illumi- 
nation of the source of light being com- 
pared directly with that of the adjust- 
able screen inside the instrument, illumi- 
nated by a small standard lamp connected 
to a self-contained accumulator battery. 
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è 
IMPROVED FORM OF HARRISON 
PHOTOMETER. 


The recent addition to the instrument 
consists of a horizontal screen, which is 
covered by a cap when the flicker disc is 
used. This cap has a hole through the 
centre, and forms the eye-piece of the in- 


strument. When the cap is removed the ~ 


horizontal screen is exposed, and by fixing 
the flicker disec out of the field of view 


Enlarged View 
of Eyepiece 


ae 
li 


EYE-PIECE OF IMPROVED HARRISON 
PHOTOMETER. 


of the eye-piece, by means of a small 
milled-headed screw, the photometer can 
be used to measure horizontal illumina- 
{ion by direct comparison. The accom- 
panying figure gives a general diagram of 
the instrument, together with an en- 
larged view of the eye-piece, which will 
make the construction quite clear. 

The illumination to be measured is in 
all cases read off directly on the scale by 
means of the pointer, which is fixed to 
the adjustable screen mentioned above, 
and by moving which a balance is ob- 
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tained between the illumination of the 
source of light under test and that due 
to the small standard lamps inside the 
instrument. 

From the foregoing it will be seen that 
the following tests can be made with the 
instrument: Candlepower by means of 
flicker disc; candlepower by direct-com- 
parison method ; illumination on screen at 
an angle of forty-five degrees by flicker 
disc; illumination on screen at an angle 
of forty-five degrees by direct-comparison 
method ; horizontal illumination by direct 
comparison. 

The accompanying references apply to 
the illustrations: S:. Adjustable screen, 
attached to pointer. P. Pointer on cut- 
side of case. S: Revolving sector screen 
lor general illumination. S:. Screen for 
horizontal illumination. M. Reflecting 
mirror. In, Ie. Standard lamps. C. 
Cover cap, to be removed when taking 
horizontal illumination. G. Glass in 
eye-piece. 

The original features of the instru- 
ment have all been retained, and the new 
model is just as simple to manipulate as 
the older pattern, and among advantages 
possessed by the instrument arc light 
weight and portability, and long range 
due to use of two standard lamps of dif- 
ferent candlepowers. Permanent connec- 
tions are made between battery and rest 
of circuit, which need never be discon- 


nected for charging purposes, and the bat- 


tery, standard lamps and flicker disc may 
be readily removed from instrument for 
inspection, without disconnecting or alter- 
ing any adjustments. Easy and accurate 
manipulation is secured, due to arrange- 
ment of pointer screen and flicker disc. 
We may mention that the addition of the 
horizontal attachment does not increase 
the cost of the instrument, owing to its 
simple construction and method of manu- 
facture. 


ede 
A Motor-Driven Table Saw. 

A tool for woodworking establishments 
which is to be especially commended on 
account of its convenience, efficiency and 
neatness is the motor-driven table saw 
manufactured by the Crescent Machine 
Company, Leetonia, Ohio, illustrated 
herewith. | 

The saw table proper and the saw it- 
self are supported upon a pedestal which 
also furnishes a frame upon which the 
mechanism for adjusting the saw and ta- 
ble and the starting rheostat are mounted. 

This adjusting mechanism consists of 
means for tilting the table and raising 
or lowering the saw. The former is ac- 


complished by means of a handwheel 
whose shaft bears a worm, with a grad- 
uated brass scale and pointer to show 
exactly the amount the table is tilted, up 
to forty-five degrees. By means of the 
other handwheel the saw is adjustable in a 
vertical direction, making the machine 
adapted for cutting boards of different 
thicknesses up to four inches. The saw 
itself may be as large as fourteen inches, 
hut no larger. 

The motor equipment consists of a three- 
end-three-quarter horsepower totally -en- 
closed Westinghouse type R motor and 
ə starting rheostat. It is a shunt-wound, 
direct-current motor, running at a con- 
etant speed of 1,800 revolutions per min- 
ute, on a line voltage of 220 volts. The 
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be located in any position desired, being 
independent of line shafts. The minimum 
amount of power is wasted, nothing being 
consumed by extra belts, countershafts, 
etc. It should be further noted that a saw 
of this kind only operates intermittently 
and the absence of a main shaft and 
countershaft is thus particularly advan- 
tageous, since power is only used when 
work is actually being done. 

ede 

The Manufacture of Nippers and 
Pliers. 

Nippers and pliers, or tongs, as they 
were called in early days, are used by the 
lineman, the electrician, the automobilist, 
the householder and workers in a great 
number of trades. In fact, no other tool 


MOTOR-DRIVEN 


type D rheostat is equipped with an 
automatic low-voltage release and is used 
for starting only. 

The motor is mounted on the extended 
hase of the saw table proper. It is belt- 
connected to the saw mandrel at the back 
of the pedestal. 

A reference to the illustration shows 
the extreme ease of operation brought 
about by the motor equipment. The five 
operating handles are all within a radius 
of about one foot. The table can be tilted, 
the saw raised or lowered, the ripping and 
cut-off fences adjusted and the saw started 
or stopped without the operator moving 
a step. The motor is behind the machine 
out of the way, and takes up no space that 
would otherwise be useful, being beneath 
the overhanging table. The machine can 


TABLE SAW. 


is quite so handy as a nipper or plier for 
cutting or holding a piece of work. To 
make the pieces, joint them and rivet 
them together is a difficult operation, re- 
quiring great skill and ingenuity, in order 
to make perfect tools. The Utica Drop 
Forge and Tool Company, of Utica, N. Y., 

has a new plant, which is the largest of 
its kind in the world devoted to this kind 
of manufacture. An acre of floor space 
is included under one roof, and the plant, 
which is constructed on modern lines, 
contains a mile of railway, operated by an 
electric locomotive, for the distribution of 
its product from one department to an- 
other. The product of the factory is in- 
spected eight times during the passage of 
the tool through the mill, and each tool 
is tested before being sent to;the;customer. 
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Electric Fans for 1909. 


As the season approaches when the de- 
mand for electric fans again becomes 
brisk, it is desirable to make a general 
survey of the field so as to find what new 
types are being offered by the makers 
among their 1909 models. The popularity 
of the oscillating fan in distributing its 
cooling breezes over a wide area has re- 
sulted in bringing forth several new types 
in this class. Another new line that seems 
to have filled a want in many installations 
is the column fan. In every class of elec- 
iric fan there is a noticeable increase in 
the number of sizes of fans and a steady 
improvement in their ruggedness of con- 
structive features, all of which can but 
enlarge the field of this device and make 
it a still more serviceable adjunct of our 
komes and places of business. The smaller 
fans, such as eight and nine-inch, in both 
direct and alternating-current types, are 
finding a place in an increasing number 
of residences, while the application of elec- 
tric fans for clearing the atmosphere in 
telephone booths, railroad cars, state- 
rooms, etc., is continually growing in im- 
portance. Among the offerings for 1909 
the following are to be noted: 


WESTINGHOUSE ELECTRIC AND MANUFAC- 
TURING COMPANY. 


The Westinghouse Electric and Manu- 
facturing Company’s fans for 1909 in- 


WESTINGHOUSE EIGHT-INCH RESIDENCE 
FAN. 


clude numerous types and sizes adapted 
to all kinds of commercial circuits and 
to any class of service to which fan mo- 
tors may be applied. In addition to the 
standard lines of fans listed last season, 


several new models are this year pre- 
sented, which have met with an enthusi- 
astic reception, including eight-inch desk 
fans,: telephone-booth fans, ventilating 
and oscillating fans. 

The direct-current fan motors are char- 
acterized by lightness in weight, noiseless- 
ness in operation and high efficiency. The 
frames are cylindrical, made of cast-iron, 
and have rectangular pole-pieces and field 
coils. The armature is of the drum type, 
built up of laminated sheet steel mounted 
upon a carefully ground tool-steel shaft. 
Especial care has been used in the design 


WESTINGHOUSE DIRECT- 
CURRENT BRACKET 
FAN. 


of the commutator so that all commutat- 
ing troubles have been entirely eliminated. 
The ceiling and column fan motors are 
provided with noiseless ball bearings to 
carry the weight of the moving part and 
the friction is reduced to an almost inap- 
preciable amount. 

The alternating-current fan motors are 
of the induction type, except the eight- 
inch and telephone-booth fans, which have 
series windings. The frames are well 


WESTINGHOUSE ALTERNATING-CUR- 
RENT OSCILLATING FAN, 


ventilated and the stators and rotors are 
built up of specially annealed sheet-steel 
laminations. The shaft is of hardened 
tool-steel running in bushings of the best 
bearing metal, and the bearings are self- 


WESTINGHOUSE ALTER- 
NATING-CURRENT 
DESK FAN. 
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oiling with automatic oil returns to pre- 
vent oil-throwing. 

The eight-inch desk and telephone booth 
fans are designed to run with absolute 
quietness and to furnish a moderate cir- 
culation of air for bedchambers and other 
places where the strong breeze from the 
larger fans would be objectionable. A 
switch is placed in the base of the motor 
by means of which it is started and 
stopped or given: three speds. The tele- 
Phone-booth fan is adjustable in both the 
horizontal and vertical planes and sus- 
pended by springs to dampen any vibra- 


WESTINGHOUSE EIGHT- 
INCH TELEPHONE- 
BOOTH FAN. 


tions which might affect the telephone. 
The current required to operate these fans 
is only about one-third of that consumed 
by an ordinary sixteen-candlepower lamp. 

The ceiling and column fans have four 
blades set at the proper angle to obtain 
the greatest movement of the air with 
the least possible consumption of current. 
A number of tapped holes directly under 
the fan blades are provided to accommo- 
date standard nipples or arms for electric- — 


WESTINGHOUSE VENTILATING 
FAN. 


light fitting; either two, three, four, five, 
six, ten or twelve lights may be so used. 
The lamps are thus below the blades, so 
that the latter cast no shadows on articles 
below. The current consumption of the 
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motor is less than that required for three 
standard sixteen-candlepower lampr. 

The ventilating fans differ from the 
desk and bracket fans in the method of 
mounting employed. They are designed 


WESTINGHOUSE ALTERNATING-CUR- 
RENT COUNTER-COLUMN FAN. 


to act as exhaust fans for the ventilation 
of rooms and enclosures and consist of 
twelve-inch and sixteen-inch fan motors 
supported on ring frames suitable for 
mounting in wall openings. These fans 
are well adapted to draw off vitiated or 


WBSTINGHOUSE ALTERNATING-CUR- 
RENT FLOOR-COLUMN FAN. 


heated air and this makes their use in 
kitchens, toilet rooms, chemical labora- 
tories, etc., advantageous. 

For places where it is desired to dis- 
perse the breeze from an electric fan over 
a wide area the Westinghouse company 


E “a 
WESTINGHOUSE ALTERNATING-CUR- 
RENT CEILING FAN. 


is introducing an oscillating fan which is 
positive in action and of very simple con- 
struction. The oscillating device used on 
these fans is certain in its action and re- 
quires a small amount of energy. A ver- 


tical rod free to revolve through a quarter 
revolution is supported in front of the 
fan guard, and to this rod are fastened 
two pairs of auxiliary blades, each pair 
consisting of two blades set at right an- 
gles to each other. To the bottom of the 
vertical rod is connected a short lever, 
which, as the fan oscillates, strikes cush- 
ioned stops fixed on the base of the fan 
at any desired point, thus turning the rod 
with its blades through a quarter revolu- 
tion at the end of each oscillation. The 
turning of the rod throws the auxiliary 
blades alternately parallel to the fan 
blades, first on one side and then on the 
other side of the centre of the fan, and 
the reaction of the air upon the auxiliary 
blades causes the fan to turn alternately 
from side to side. The body of the fan 
is supported on ball bearings so that it 
revolves freely on the slightest impulse. 
One valuable feature which eliminates any 
chance of accident from twisted leads is 
the transmission of the current from the 
base to the oscillator by means of brushes 
and collector rings. 


WESTERN ELECTRIC COMPANY. . 
For the season of 1909 the Western 
Electric Company offers a comprehensive 
line of fan motors and ventilating outfits, 
a line that includes types to fully meet 
ull demands for this class of apparatus. 
The greater number. of these fans have 


heen on the market for years and through — 


constant improvement have been brought 
to a practically perfect state of design. 
Some slight changes, however, have been 
made from 1908 models directed toward 
still greater efficiency, and such new types 
have been added as seem justified by popu- 
lar demand. Desk, bracket, oscillating, 


WESTERN ELECTRIC “HAWTHORN” UNI- 
VERSAL A8 A DESK FAN. 


ceiling, telephone-booth and exhaust fans 
are offered in a wide range of designs and 
in both direct and alternating-current 
types. 

An attractive appearing and justly pop- 
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ular direct-current fan is the “Universal,” 
this being a combined desk and bracket 
type, the change from one to the other 
being made by means of a thumb-screw. 
It is manufactured in two sizes, twelve- 


WESTERN ELECTRIC EIGHT-INCH 
“HAWTHORN.” 


inch and sixteen-inch. The motor is to- 
tally enclosed and is fitted with an im- © 
proved oil thrower which absolutely pre- 
vents oil reaching the field or commutator. 
The fan operates at three speeds and on 
110 and 220 volts. 

The “Zero” is an open-field direct-cur- 


WESTERN ELECTRIC “VICTOR” AS A 
BRACKET FAN. 


rent type and operates on 110, 220 or 
500 volts. It has three speeds and is man- 
ufactured in twelve-inch and sixteen-inch 
sizes. 

The “Victor” is a combined desk and 


WESTERN ELECTRIC TELEFHONE-BOOTH 
FAN. 


bracket alternating-current type, of neat 
and compact design. It is made in twelve- 
inch and sixteen-inch sizes and for opera- 
tion on 110 or 220 volts. These fans are 
furnished for all commerciab frequencies; 
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the range being from twenty-five to 133 
cycles. ; 

The “Victor” oscillating fan motor is 
of very simple construction and its op- 
eration is highly satisfactory. Both the 


WESTERN ELECTRIC EXHAUST FAN 
FITTED WITH TYPE “E” MOTOR. 


direct and alternating-current types are 
made for circuits of 110 and 220 volts. 
The eight-inch “Hawthorn” is a new 
combined desk and bracket fan and is fur- 
nished for both direc! and alternating- 
current use. It is a three-speed fan which 
is highly desirable for residential use as 
well as in small offices. The current con- 
sumption of this fan is very low. 
Another eight-inch type manufactured 


by the company is the telephone-booth - 


spring-suspension fan motor. This model 
has been greatly improved over the 1908 
design. In addition to being used in tele- 
phone booths this fan is extensively used 
for mounting on light partitions, since the 
spring suspension eliminates vibration. It 
is furnished for direct and alternating cur- 


rent. 
The line of ceiling fans includes a num- 


ING FAN. 


ber of plain and highly finished types for 
direct and alternating current. The West- 
ern Electric “Standard” is furnished to 
mect demands for a highly ornamental 
direct-current fan. The “Western” is fur- 
nished in plain or ornamental design, one 


or three speeds. All these fans are fin- 
ished to operate on 110, 220 or 500 volts. 
The “Victor” for alternating current is 
furnished plain or ornamental, the former 
in two and the latter in three speeds. 

A feature that makes the Western Elec- 
tric Company’s exhaust fans so highly sat- 
isfactory from the standpoint of reliable 
service and economy in operation is that 
the different fans ars equipped with mo- 
tors best adapted to that particular style. 
Thus the “I” type motor is used on fans 
ranging in size from eighteen to thirty-six 
inches, while the “E” type motor is used 
on all larger sizes. Fans for use on alter- 
nating-current circuits are fitted with the 
“CS” type induction motor. 


SPRAGUE ELECTRIC COMPANY. 

In addition to the well-known twelve 
and sixteen-inch Lundell fans, the 
Sprague Electric Company, of New York, 
is introducing this season a new type of 
oscillating fan which is claimed to have 
many superior features. This new type 


SPRAGUE DIRECT-CURRENT TYPE “T” 
COLUMN FAN. 


of fan embodies all the essential features 
of the Lundell single field-coil fan, with 
the addition of an oscillating mechanism, 
which is extremely durable on account of 
its substantial and simple design of con- 
struction. No small gears are used, and 
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ample lubrication is provided. The oscil- 
lating movement can be acquired or 
stopped by a simple turn of the lever 
locked on the casing at the back of the 
motor. In designing the Sprague oscil- 


SPRAGUE-LUNDELL UNIVERSAL JOINT 
DESK AND BRACKET FAN. 


lating fan with a view to simplicity and 
durability, nothing has been sacrificed in 
the degree of oscillation, and the down- 
ward pitch of the fan blades. The oscil- 
lating movement afforded in the desk or 
bracket fan is approximately 100 degrees; 
while the deflection downward as a desk 
fan is approximately twenty-five degrees, 
in the bracket fan it is approximately 100 
degrees. This fan is made in the twelve 
and sixteen-inch sizes. An important 


SPRAGUE-LUNDELL OSCILLATING DESK 
AND BRACKET FAN. 


feature is the fact that the oscillating 
mechanism can be furnished ‘and readily 
adapted to non-oscillating Sprague-Lun- 
dell twelve and sixteen-inch 1909-type 
fans. 

The Sprague Electric Company is also 
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placing on the market this season, in ad- 
dition to its Type T ceiling fans, at- 
tractive floor and counter-column fans in 
both plain and ornamental types. These 
fans, like the ceiling fans, have four 
blades, eight inches wide, with fifty-six 
inches sweep. The blades are of polished 
whitewood, firmly riveted to the holder, 
which in turn is screwed and locked to the 
fan spider. The field casting is of soft 
steel, with poles having projecting horns 
to retain the field coil. The armature 
core is built with notched punchings of 
epecially annealed steel keyed to the shaft, 
the assembled core being held lengthwise 
by improved retaining rings. A liberal 
number of segments are provided in the 
commutator. Steel end rings with in- 
sulation are placed on a tubular shell, and 
the ends of the shell are upset over the 
rings. The whole when assembled makes 
a solid commutator and insures against 
high bars and defective insulation. ‘The 
method of lubrication -is adequate and 
overcomes the possibility of oil drippings. 
Brush-holders are held in the lower 
bracket, and have pencil-type carbon 
brushes with compression springs, all 
thoroughly insulated from the bracket by 
hard-rubber tubes. These floor and 
counter-column fans, like the ceiling fans, 
have been designed with a view of making 
them ‘efficient, durable and attractive in 
appearance. 


EMERSON ELECTRIC MANUFACTURING 
COMPANY. 

To its already large assortment of in- 
duction-motor fans the Emerson Electric 
Manufacturing Company, of St. Louis 
and New York, has added for the coming 


TROJAN CEILING FAN. 


Season new types of eight-inch and oscil- 
Jating desk fans, as well as desk and ceil- 
ing fans for twenty-five, thirty and forty 
cycles. All the desk fans are provided 
with a convertible bracket base, permit- 
ting ready change to the bracket type. 


The Emerson desk fans are also equipped 
with the Parker noiseless blade and hard- 
ened steel shaft. The ceiling fans are 
made for either two or three speeds. 
Column fans are made on the same lines 
as the ceiling fans. All the alternating- 
current fans have squirrel-cage induction 
motors carefully designed for economical 
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vertible bracket base and may be changed 
into adjustable oscillating bracket fans 
without extra parts. The oscillating or 
lateral swinging movement is secured by 
a worm gear attached to the rear end of 
the shaft, operating an adjustable lever 
arm, which swings the fan gently from 
side to side. The oscillating device is posi- 


EMERSON EIGHT-INCH DESK FAN. 


operation; a twelve-inch, sixty-cycle fan 
blows an exceptionally strong breeze with 
a consumption of from forty-five to fifty 
watts. The motors are provided with spe- 
cial phase-splitting starting coils; these 
quickly bring the motor up to speed and 


EMERSON OSCILLATING DESK OR 
BRACKET FAN. 


tive in its action and operates with the fan 
in any position, as a desk or bracket fan. 
With this device the fan need not be set 
cn an absolutely level surface, as is the 
case with wind-operated oscillators. The 
breeze is not obstructed and the fan oscil- 


EMERSON FOUR-BLADE FORTY-CYCLE CEILING FAN. 


are automatically disconnected. The new 
eight-inch desk fan has been produced 
along as economical and durable lines as 
the larger sizes and is sufficiently light to 
be carried about easily. 

Emerson oscillators have a special con- 


lates perfectly, whether the blades are 
tilted upward or depressed to throw the 
hreeze down, as is often desirable. 
Among the new ceiling fans is one for 
forty cycles, having four blades with a 
fifty-two-inch-sweep.. It has thrée speeds? 
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100, 125 and 150 revolutions per minute 
and consumes 130 watts as a maximum. 
These speeds are controlled by an indicat- 
ing snap-switch. All ceiling fans made 
by this company are wired for lights in- 
dependently of the motor circuit, so that 
it is not necessary to order special elec- 
trolier fans or special parts from the fac- 
tory. To meet the demand for a lower 
price fan, the company also produces the 
Trojan fan, which is somewhat plainer 
in finish and has but two speeds. A full 
line of both Emerson and Trojan column 
fans is also made. 


DIEHL MANUFACTURING COMPANY. 


The Diehl Manufacturing Company, 
Elizabethport, N. J., will place on the 
market for 1909 practically the same line 
of fan motors as was shown a year ago. 
A new fan with eight-inch blades will 
replace the earlier nine-inch type. 

Diehl Universal fans combine in one 
unit the desk, trunnion and bracket types. 
The trunnion turns on a seat milled on 
the upper half of a ball, the movement 
being nearly a complete circle, limited 
only by a set-screw, which acts as a stop. 
These fans are equipped with a speed 
regulator, the resistance of which is com- 
posed of wire wound upon plates of pure 
mica. The switch base is of glazed 
porcelain, heavily ribbed. 

The Diehl telephone-booth fan is 
spring-suspended, absolutely noiseless, and 
free from vibration. 

The Diehl oscillator fan is similar to 


the Universal fans, and can be adjusted ° 


in any manner for desk or bracket use. 
The oscillator fans are made in two sizes, 
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DIEHL NO. 13 STANDARD CEILING FAN. 


with twelve and sixteen-inch blades, and 
provided with regulators giving the usual 
three speeds. 

The Diehl ceiling fans are well known 
and especially attractive. The No. 44 fan 
is of the ironclad type, with four blades 


ELECTRICAL™ REVIEW AND WESTERN ELECTRICIAN 


carried by iron blade-holders finished in 
polished nickel. The covers are orna- 
mental castings, and the body is covered 
by a band finely finished in japan, beaded, 
and with gold stripes. The No. 45 fan 
is of the same general construction as the 
No. 44. The switch tube is provided with 
cable with extra wires, and the switch- 
holder is drilled, so that this fan may 
be readily changed to an electrolier fan 


DIEHL TWELVE-INCH OSCILLATOR DESK 
FAN. 


by adding light brackets and making con- 
nections. The No. 46 electrolier fan has 
the same features of construction as No. 
44 and No. 45. The light brackets are 
of sufficient length to give the lights 
proper angle and spread. This fan is 
also furnished with four Nyssa-wood 
blades. | 


No. 13 is the Diehl standard ceiling 
fan. This is a two-blade fan, and may 
be furnished with a three-speed regulator 
by removing the basket. No. 16 is an 
electrolier fan similar in design to No. 
13, with the light brackets added. This 
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fan has a detachable basket, which may 
be unscrewed from the fan without dis- 
turbing any wires. No. 17 is a particu- 
larly handsome fan, its trimmings being 
of spun-brass ornamented with open cast- 


DIEHL UNIVERSAL DESK AND 
BRACKET FAN. 


brass work of elegant design. No. 18 
is similar to No. 17, but without elec- 
trolier attachment. 

The Diehl line is completed by a col- 
umn fan, which is used extensively where 
it is impracticable to hang ceiling fans. 
The base is a solid casting finished to 
match the upper half of the standard, 
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DIEHL NO. 45 CEILING FAN. 


basket and corona. The lower half of the 
standard is marbleized. The upper part 
is of heavy- brass tubing, and an iron pipe 
extends through the centre of both, in- 
suring a rigid and substantial outfit. 
The electrolier column fan is of the 
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fame general construction and the trim- 
mings are the same as on the No. 16 
electrolier fan. 

These ceiling fans are made for 110, 
170, 220, 250 and 500 volts. 


CROCKER-WHEELER COMPANY. 

The ventilating fans of the Crocker- 
Wheeler Company, Ampere, N. J., are 
now used for ventilating offices, stores, 
schools, factories, churches .and all kinds 
of buildings, both public and private; 
also in connection with steam-heating 
systems, for the heating of factories and 
buildings and in the drying of lumber, 
hides, textiles and other materials. In 
any branch of manufacture, they are of 
great value where the removal of mois- 
ture by the movement of large quantities 
of air at low pressure is required; in 
laboratories and chemical works they are 


CROCKER-WHEELER VENTILATING FAN. 


employed for withdrawing noxious fumes 
and gases. 

These fans consist of Crocker-Wheeler 
Form “L” motors direct-connected by 
substantial arms to the wall ring and 
carrying on the armature shaft a propel- 
ler type of fan of the latest design. 

They may be attached to the wall or 
ventilating duct, and may be furnished 
for operating in a vertical position. 
Stock sizes of these fans are eighteen 
inches, twenty-four inches, thirty inches 
and thirty-six inches. Larger sizes can 
be furnished on special order. 

The motors are generally of the open 
type, but when the fan is to operate in 
a moist or dusty atmosphere, enclosing 
covers are supplied. 


D. L. BATES & BROTHERS COMPANY. 


One of the oldest manufacturers of 
electric fans is the D. L. Bates & Brothers 
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Company of Dayton, Ohio, that for 
eighteen years has been making a epe- 
cialty of direct-current fans. Among the 
well-known ceiling fans made by this firm 
are the Style E fan for any vollage 
from 110 to 500, the Imperial three-speed 
fan for 110 or 220 volts, and the revolv- 


BATES UNIVERSAL FAN. 


ing-electrolier fan. The latter has been 
found a very attractive fixture, especially 
if colored lamps are used. The lights 
revolve with the blades. Their wiring is 
entirely distinct from the motor circuits, 


so that the lamps may be turned on or off 
- without 


stopping the fan. Very at- 
tractive column fans are made with or 
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THE ECK DYNAMO AND MOTOR COMPANY. 

The “Eck Hurricane” oscillating fans 
are made for direct current by the Eck 
Dynamo and Motor Company, Belleville, 
N. J. The accompanying illustration 
shows one of the convenient positions 
in which the “Eck Hurricane” oscillating 


“ECK HURRICANE” OSCILLATING FAN. 


fans may be used, the fan being located 
at any height on the wall and adjusted 
to blow the air downward and also to 
oscillate from side to side. It may be 
used at such height when placed on a 
shelf. “Eek Hurricane” Universal fans 
are made with an adjustable ball joint 
which allows them to be tipped forward 


BATES REVOLVING-ELECTROLIER CEILING FAN. 


without electroliers. In the way of desk 
fans, three sizes—twelve, sixteen and 
twenty-inch universal fans are made. 
These can be used as desk, trunnion or 
wall-bracket fans without the use of extra 
attachments. The universal joint can be 
set to throw the air in any direction. 


at an angle of fifteen degrees from the 
horizontal position and also to be used 
as wall fans. They can be thrown back 
to a right angle with the base or used 
in any intermediate position. They can 
also be turned to either side-of the centre 
and secured in position by a thumb-screw. 
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SHEDD ELECTRIC COMPANY. 


A complete line of direct-current and 
alternating-current fans has been prepared 
by the Shedd Electric Company, of Ro- 
selle, N. J. All the alternating-current 
fans are provided with induction motors 
of any desired frequency or voltage. The 


THE NEW SHEDD OSCILLATING FAN. 


new universal fan has a marked feature 
in that it can be used with practically an 
unlimited scope of adjustment as either 
a desk fan or as a wall fan. It is con- 
structed with a single ball-and-socket joint 
with only one set-screw, thus permitting 
rapid and unhampered adjustment. The 
oscillating fan shown in the accompany- 
ing illustration is the result of several 
years’ experience in the production of this 


SHEDD UNIVERSAL FAN, 
VIEW. 


BRACKET 


class of fans. ‘The company believes it to 
be the most simple, substantial and suc- 
cessful oscillating fan yet manufactured. 
The guard and oscillating device are of 
new and approved design, the most im- 
portant feature being in the fact that 
there is practically no dead centre in the 
reversing mechanism. The oscillation is 


caused by a rectangular blade, so operated 
as to change its position almost instanta- 
neously, thereby causing the fan to change 
its direction without the hesitation com- 
mon to most types of wind-operated oscil- 
lating fans. The extended reversing arms 
of the previous model have been discon- 
tinued and replaced by reversing springs 
in the quadrant. The outstanding re- 
versing arm has also been replaced by one 
extending back under the fan guard, 
making the complete mechanism more 
compact and effective, controlling the 
oscillation perfectly, and causing the fan 
to oscillate satisfactorily when mounted 
to a considerable degree off level. The 
oil return, which has been incorporated 
in the end plates of the motors at the 
bearings, overcomes all throwing of oil 
zrom the bearings, thus obviating the lia- 
bility of soiling any article which may be 
in close proximity to the fan when in 
operation. 


FORT WAYNE ELECTRIC WORKS. 


The Fort Wayne fan motors for 1909 
will be a rather more complete line than 
has been shown heretofore. The company 
will list its usual eight-inch desk fan, both 
alternating and direct current; also the 
eight-inch Universal bracket fan, both 
alternating and direct current. This is a 
standard motor body with a brass goose- 
neck bracket fastened to it and held by 
a lug mounted on the wall. The fan 


FORT WAYNE EIGHT-INCH TELEPHONE- 
BOOTH FAN. 


is adjustable vertically and horizontally. 

The eight-inch revolving fan motor is 
practically the same as in previous years. 
This motor is adapted to be hung frorn an 
ordinary lamp socket and revolves hori- 
zontally around its support, thus throwing 
air to all parts of the room. 

The eight-inch telephone-booth fan mo- 
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tor is adapted to telephone booths, as it is 
emall, light-running, noiseless and of 
somewhat slower speed than the ordinary 
type fan motor. 


FORT WAYNE TWELVE-INCH SWIVEL 
AND TRUNNION DESK AND WALL- 
BRACKET FAN. 


In addition to these the company will 
also have a swivel and trunnion fan motor 
in both twelve and sixteen-inch sizes for 
alternating current. This fan may be 
used as a desk fan or as a wall-bracket 
fan. There is also a twelve and a six- 
teen-inch desk and wall-bracket direct-cur- 
rent fan which, while not being a trun- 
nion fan, may be used for either desk or 
wall service. ` 

A new line of oscillating fan motors for 
both alternating and direct current in the 


FORT WAYNE TWELVE-INCH OSCILLAT- 
ING DESK AND WALL-BRACKET FAN. 


twelve and sixteen-inch sizes has veen 
added. The peculiar feature of these fans 
is their automatic swinging in a horizon- 
tal direction within an angle of ninety de- 
grees. This fan may be used as a desk 
or bracket-fan motor, the oscillating fea- 
ture being perfectly adapted for either 
use. 
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SIMPLEX MANUFACTURING COMPANY. 

The advantages of oscillating fans have 
been amply demonstrated since this popu- 
lar improvement in construction was 
brought out several years ago. The oscil- 
lating fan avoids a direct continuous draft 
whose steady application is often uncom- 
fortable and may prove unhealthful; 
while distributing the current of air 
throughout the room, it takes the place of 


SIMPLEX OSCILLATOR. 


several other stationary fans which would 
be required to furnish an equivalent gen- 
eral and refreshing air-movement. 

With all these obvious advantages one 
obstacle in the introduction of the oscil- 
lating fan has been its expense, especially 
when it is undertaken to supplant a sta- 
tionary fan already owned, for which little 
credit will be given as a second-hand 
value. With the absurdly small amount 
commonly allowed for a perfectly good 
ttationary fan capable of many more years 
of service, it is not surprising that what- 
ever the advantage of the oscillating fan 
in making new sales, it is very slow to 
supplant stationary fans in service. 

A device to convert any fan into an 
oscillating fan has been introduced by 
the Simplex Manufacturing Company, 90 
West Street, New York city, which is 
illustrated on this page. This attachment 
comprises a freely mounted turntable car- 
Tying two vertical blades arranged to be 
set in front of the fan and connected to 
a simple reversing mechanism which 
strikes against stop-pins, reversing the 
angular set of the vertical blades in a 
manner familiar to users of certain types 
of oscillating fans. Any ordinary station- 
ary fan may thus be set on the turn- 
table, clamped in place, and started as 
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an oscillating fan. The stop-pins are ad- 
justable, making it possible to vary the 
amplitude of oscillation from seventy-two 
to 360 degrees of arc. 

The turntable, which is carried on ball 
bearings, moves easily and noiselessly, and 
the oscillator provides a simple and prac- 
tical application of old fans to a prolonged 
period of usefulness. 

This device was placed on the market 
for development purposes late in the sea- 
son last year, and in spite of the fact that 
no advertising was done and very little 
publicity given it, a large number were 
sold and many orders billed from foreign 
countries. Since the close of the last sea- 
con the Simplex company has increased its 
factory equipment, and much preparatory 
work has been done on this device, as a 
large sale is expected during the coming 
season. 

The Simplex oscillator will be sold by 
all electrical dealers and information con- 
cerning it may be obtained from the 
offices of the company at 90 West Street, 
New York city, and 315 Dearborn Street, 
Chicago. 


ROCHESTER ELECTRIC MOTOR COMPANY. 

The motor for the new exhaust fan of 
the Rochester Electric Motor Company, 
Rochester, N. Y., has been designed 
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socket type, one-half the ball resting on 
a half spherical seat integral with the sup- 
porting bracket, the other half seat being 
an adjusting cone held in place by lock- 
nut. Provision is made to oil the bear- 
ing on the fan end without danger of 
getting caught in the blades, and as an 
open motor, the temperature rise does not 
exceed thirty-five degrees centigrade above 
the surrounding temperature. This al- 
lows ample leeway for handling hot air 
or for being located in unusually warm 
places. When desired, the motors can be. 
furnished entirely enclosed. The shape- 
of the fan blades is such that a nearly 
uniform velocity is maintained across the 
entire face of the fan, which not only 
makes it possible to work against great 
hack pressure, but enables the fan to 
handle a large volume of air with a low 
energy consumption. 


NATIONAL ELECTRICAL SUPPLY COMPANY. 

After ten years’ experience in produc- 
ing the Crescent direct-current desk and 
ceiling fans, the National Electrical Sup- 
ply Company, of Washington, D. C., has 
improved its standard models for 1909 
in both construction and finish. These 
fans have won for themselves a good rep- 
utation for serviceability and economy in 
both initial cost and in operation. The 


ROCHESTER DIRECT-CURRENT EXHAUST FAN MOTOR. 


especially for severe service; is series 
wound; the bearings are unusually large 
and practically dustproof, as well as 
being very easily replaced, if it should 
be necessary. The bearing is of ball-and- 


desk fans are made in either the solid or 
swivel and trunnion frame and have a 
four-point switch in the base for three- 
ruming speeds. They are made for 110 
or 220 volts in either the twelve -or-six- 
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teen-inch sizes. The ceiling fans are 
made with four sixty-inch blades running 
at, 225 revolutions per minute. Arrange- 
ments have been made with the Pennsyl- 
vania Electric Company, of Marietta, 


CRESCENT DESK FAN—SWIVEL AND 
TRUNNION TYPE. 


Pa., to manufacture and sell Crescent 
desk and ceiling fans. 


ILG ELECTRIC VENTILATING COMPANY. 


The Ilg Electric Ventilating Company, 
Chicago, Ill., has brought out an exhaust 
fan in which the motor is kept cool by 
the fan itself. A current of cool, clean 


CRESCENT CEILING FAN. 


air from outside the premises is drawn 
in through the small tube connecting with 
the hood, which completely encloses the 
motor on all sides but the front, as shown 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


on the sectional diagram. The air, after 
cooling the motor, is carried away with 
the general exhaust. 

The motor used is of the round-body 
type and built on the interchangeable 
system, and can be removed from the 
supporting ring by removing three cap 


ILG SELF-COOLED VENTILATING FAN. 


screws, and can be replaced without dis- 
turbing the alignment. The two bearings 


on the motor are combined, insuring thor- 


ough lubrication of bearings. 
ede 
The Connecticut Volt-Ammeter. 


The Connecticut Telephone and Elec- 
tric Company, Incorporated, of Meriden, 
Conn., has placed on the market its new 
type, 1909, dead-beat meter for testing 
hatteries. These instruments have many 
improvements of note over the 1908 style. 
A new etched-metal dial now replaces the 
paper dial which is universally used for 


this purpose. This dial is a handsome ad- 
_ dition to the instrument and adds greatly 


to its accuracy, doing away with the com- 


mon trouble of warping and bulging of the 


card, which causes the pointer to stick 
in taking a reading. The entire interior 
construction has been changed and is now 
made up on the dead-beat principle. A 
new type of pointer construction has also 
been added. 

The Connecticut company is making a 
number of different styles of pocket-bat- 
tery meters. The volt-ammeter is really 
two instruments in one, the voltage side 
being used for testing storage batteries 
and the current side for testing the con- 
dition of dry batteries. This new type of 
instrument is a worthy addition to the 
already large line of high-grade Connecti- 
cut products. 
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Chloride Accumulators Summoned Aid 
to the “Republic.” 


One of the most interesting features in ` 


connection with the recent loss of the 
steamship Republic, which has been 
graphically reported in the daily press, is 
the forcible demonstration of the value of 
wireless telegraphy in keeping ships in 
touch with each other at sea, and with 
the stations on shore. 

The Republic, as well as all the other 
vessels equipped with the Marconi wire 
less apparatus, carried as an alternate 


~ source of power, a battery of Chloride Ac- 


cumulators, manufactured by the Elec- 
tric Storage Battery Company, Philadel- 
phia, Pa. 

The collision rent a hole in the Repub- 
lic that flooded the engine-room and also 
the compartment where the storage bat- 
teries were kept. Although under water, 
the Chloride Accumulators answered the 
demand and supplied the power to attract 
and communicate with the other ships for 
several hours. These communications 
were continued almost until the Republic 
sank. 

That these batteries successfully met 
the requirements of an exceedingly diff- 


cult situation is a credit to their manu- ` 


facturer and to the foresight of the Mar- 
coni company in providing against total 
disablement of the wireless apparatus 
through accident to the regular source of 
power. 

All of the White Star steamships are 
equipped -with Chloride Accumulators. 
The following letter from the Marconi 
Company is expressive of its appreciation 
of the batteries: | 

“For your information, it gives us 
pleasure to state that this company uses 
exclusively the Chloride Accumulators at 
all of its ship and shore stations, and they 
have always given us the best of satis- 
faction. E 
“Marconi Wireless Telegraph Company of 

America, 

“ (Signed) F. M. Sammis, 
“Chief Engineef.” 


eo — 

Trolley Cars to Carry Fire Engines. 

To secure speedy responses to fires in 
the vicinity of Trenton, N. J., Fire Chief 
Allen has arranged with the local and sub- 
urban trolley lines for the construction of 
trucks to transport fire apparatus. 

Many towns in New Jersey and Penn- 
cylvania will be protected in this way. 
The need for the trucks: was made ap- 
parent when the recent Princeton fire oc- 
curred. | | 
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Current Electrical News 


GREAT BRITAIN. 


(Spectal Correspondence.) 

Lonpox, JANUARY 30.—The subject of running alternators 
in parallel was the topic of a discussion at the meeting of the 
Institution of Electrical Engineers, where a paper was read 
by Dr. E. Rosenberg. Hunting troubles, said Dr. Rosenberg, are 
mostly due to resonance, which causes a multiplication of small 
oscillating forces contained in the torque diagram of the driving 
engine. Theoretically all of the oscillating forces contained 
can give rise to such resonance. At the present state of the 
art, however, with the usual degrees of cyclic irregularity in 
reciprocating engines, it is mainly an oscillating force with a 
period at least four times as long as the period of the main 
oscillations, which causes difficulties in certain machines. So 
in slow-speed, two or three-crank steam engines where the os- 
cillation of the biggest amplitude lasts one-quarter or one-sixth 
of a revolution, the dangerous amplitude has the duration of 
one revolution. In multiple-cylinder four-cycle gas engines, with 
main oscillations of half. a revolution or less, the dangerous 
oscillation has mostly a period of two revolutions. In high- 
speed engines it is easy and, for mechanical reasons, general 
practice to apply a greater fiywheel effect than the critical one. 
In slow-speed machines when such a flywheel effect would be 
prohibitive it is important to reduce the oscillations in question 
to the smallest possible value and to apply an amortisseur. 
If the flywheel effect is well over the critical point an amortis- 
seur is unnecessary, although it is beneficial in the case of 
engines of irregular disturbances in the diagram. The point of 
resonance is characterized by the reaction quotient; i. e., the 
ratio, for a certain displacement, of the additional torque to the 
initial oscillating torque that causes this displacement. For full 
resonance this quotient is unity. If the flywheel cannot be al- 
tered the critical value can be avoided by adequate choice of 
the short-circuit current of the electrical machine, provided that 
this is consistent with the specified electrical regulation. The 
air gap may be either increased or reduced for this purpose, or 
choke-coils may be used instead of an air-gap reduction. 

What at one time threatened to be a serious competitor 
with the famous Victoria Falls Power Company in the Rand 
has been overcome by the usual process of amalgamation. Al- 
though a new power company is to be registered with the 
title of the Rand Mines Power Supply Company, it is officially 
announced that the two concerns will work in harmony and that 
the power stations of the new company will form part of the 
greater scheme now being pushed forward by the Victoria Falls 
Power Company. 

Both the Liverpool and the Manchester Corporations have 
abandoned their idca of adopting the trolley omnibus system 
for tramway extensions. At Liverpool a town meeting voted 
against the proposition because it was intended to carry goods 
upon the omnibuses, which, it was claimed, was an interference 
with private traders, while at Manchester a similar town meet- 
ing defeated the proposal on account of the lack of definite 
information about the possibilities of the system and the ab- 
sence of its adoption in any large town. G. 


EASTERN CANADA. 


(Speotal Correspondence.) 


OTTAWA, Fernrtary 5.—The passenger traffic of the Ottawa 
Street Railway for the past year amounted to 13,711,000 persons, 
being an increase of more than 1,000,000 over the previous 
year. In 1892, the initial year of the company, only 500.000 
passengers were carried and the total revenue was $72,000. 
The gross earnings last year were $616,229, or $41,350 more 
than in 1907. 

The statement made by the Minister of Customs in the 
Canadian Parliament shows that the quantity of electrical 
energy exported by the Canadian power companies at Niagara 
Falls since the coming into force of the Electricity Exportation 
Act in 1907 was 381,000,000 kilowatt-hours. No persons or cor- 
porations have commenced the exportation of power since the 
act came into force. The power exported is supplied to the 
Niagara, Lockport and Ontario Company of Buffalo as a con- 
tinuous supply of 18,000 horsepower and the Cataract Power 
Conduit Company, Buffalo, 33,000 horsepower. Licenses are 
issued for one year and are renewable. W. 


WESTERN CANADA. 


(Special Correspondence.) 

WINNIPEG, FEBRUARY 4.—At Regina, Saskatchewan, the 
Silverton, Florence and South Antler rural telephone companies 
have been granted incorporation, each with a capital of $5,000. 
Information may be obtained by addressing Francis Dagger, 
provincial telephone expert, Regina. 

The Winnipeg Electric Railway Company has paid to the 
city treasurer at Winnipeg, Man., a check for $44,981.63, being 
five per cent of the company’s earnings for 1908. The company 
has also paid in a check for $3,500, being the tax of $20 per 
car on 175 passenger cars. The company refuses to pay taxes 
on its sixteen construction cars, sweepers and snowplows, as 
well as on a passenger car which was burned shortly after it 
was put in use. A case is now pending in the courts to settle 
this contention. 

The Canadian Pacific Railway steamers on Lake Superior 
will be fitted with wireless instruments at once. [Last week 
the Princess May, running between Vancouver and Alaska, and 
also owned by the Canadian Pacific Railway, was fitted with 
instruments. 

The Northwestern Electric Light and Telephone Company 
of Yorkton, Saskatchewan, has declared a dividend of six per 
cent for 1908, and will increase its capital stock from $20,000 
to $50,000. 


IMPORTANT DEVELOPMENTS. 


WIRELESS TELEGRAPH EQUIPMENT FOR ALL SEA- 
GOING VESSELS—President Roosevelt has received a report 
from the commission named by him to revise the laws applying 
to safety of life at sea. It contains a nuniber of important rec- 
ommendations, among them wireless instruments upon all large 
steam and sailing vessels. The Burke bill for this purpose, 
Which is pending in Congress, will be urged by the President. 
This bill was favorably reported by the subcommittee after 
Representative Wilson of Illinois made a futile demand that the 
measure should apply to lake vessels as well as to sea-going 
vessels. l 


WISCONSIN TELEPHONE COMPANY (BELL) NOT A 
TRUST—Attorney-General Gilbert of Wisconsin in deciding that 
the Wisconsin Telephone Company, a Bell property, is not 
a trust, as alleged by the Independent Telephone Association 
of Chicago, has declined to allow the independents to begin 
suit in the name of the state for the forfeiture of the charter 
of the Wisconsin Telephone Company. Attorney-General Gil- 
bert's ruling is that the public utility law of Wisconsin forces 
any public-service corporation to give efficient service, so that 
there can be no application of the anti-trust statutes in the 
case of such service, either telephone or telegraph. 


PROPOSALS. 


UNITED STATES POST OFFICE AT MOLINE, ILL.—The 
office of the Supervising Architect, Washington, D. C., will re- 
ceive sealed proposals until March 10 for the construction com- 
plete of the United States Post Office at Moline, 11l., in ac- 
cordance with specifications, which may be had from the office 
of the postmaster at Moline, or the office of the Supervising 
Architect. i 


UNITED STATES POST OFFICE AT ELIZAEŁETH, N. J.— 
The office of the Supervising Architect, Washington, D. C., will 
receive sealed proposals until March 9 for the construction (in- 
cluding plumbing, gas piping, heating apparatus, electric con- 
duits and wiring) of the United States Post Office at Elizabeth, 
N. J., in accordance with specifications which may be obtained 
from the custodian of site at Elizabeth, or at the office of the 
Supervising Architect. 


NEW MANUFACTURING COMPANIES. 


PITTSBURG, PA.—The Morgan Electroplating and Manu- 
facturing Company has been incorporated by J. R. Morgan, 
H. O. Spangler and A. W. Kelley with a capital stock of $25,000. 


CHICAGO, ILL.—The Anhydrous Battery Company, whose 
office is at 1117 Monadnock Block, Chicago, has been capitalized 
at $5,000 by William H. P. Weston, Frances Agnew and H. R 
Samuels. 
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ELECTRIC LIGHTING. 


(Special Correspondence.) 


UNION, IOWA—The Union Electric Light Company has been 
voted a franchise, P. 


ASHBURN, GA.—The city of Ashburn has voted $55,000 for 
electric-light, waterworks and school bonds. 


OELWEIN, IOWA—The Oelwein Light, Heat and Power Com- 


pany proposes spending $35,000 in improvements. P. 
HOBART, OKLA.—The Hobart Motor Power Company has 
been incorporated with a capital stock of $10,000. P. 


CPELOUSAS, LA.—The mayor of Opelousas will receive 
bids for an issue of $40,000 of clectric-light and water bonds. 


SOLDIERS GROVE, WIS.—The electric-light system is being 
repaired and changed from a 220-volt circuit to a 110-volt cir- 
cuit. C. 


BARTLESVILLE, OKLA.—The Bartlesville Electric Light 
and Power Company has been organized, with a capital stock of 
$60,000. P: 


DES MOINES, IOWA—It is proposed to install artistic 
electric-light posts on walls, which are to be constructed on 
each side of the Des Moines River. C. 


BATESVILLE, ARK.—H. H. Bine is preparing to construct 


a dam across Buffalo River, from which electric power is to be 
derived. 


FAUNSDALE, ALA.—Sydon Stollenwerck, town clerk of 
Faunsdale, invites correspondence from manufacturers relative 
to the construction of a proposed electric-light plant. 


HOUMA, ALA.—Anderson Offult, of New Orleans, La., has 
been employed by the Houma board of aldermen to build an 
electric-light plant, for which plans have been drawn. 


LENOIR, N. C.—Eugene Ivey, superintendent of the Lenoir 
electric-lighting plant, states that the plant will probably be 
enlarged in the near future to meet increased demands for 
power. L. 


DENVER, COLO.—The Nortkern Colorado Power Company 
has arranged to cancel its $3,000,000 first mortgage made in 
1906 and has filed a new first mortgage to secure $6,000,000 
five-per-cent bonds, 


PINEVILLE, KY.—B. H. Broughton, city clerk, has prepared 
an ordinance and will soon advertise for bids for a twenty-year 
franchise for an electric-lighting and power system, the plant to 
be of at least 180 kilowatts capacity. 


AUGUSTA, GA.—At a meeting, recently, of the stockholders 
of the Twin City Power Company, at Parksville, S. C., the stock 
of that company was increased to $3,000,000 and an issue of 
$3,000,000 first-mortgage bonds was authorized. B. 


MANNINGTON, W. VA.—The Consumers’ Electric Light 
Company of Mannington has been incorporated with a capital 
stock of $100,000 by C. E. Morris, H. A. Nolt, Herman A. Hundt, 
J. T. Westwood and B. S. Honecker, all of Wheeling, W. Va. 


HUDSON, WIS.—At the annual meeting of the St. Croix 
Power Company the following officers were elected: J. M. Mc- 
Carthy, president; H. C. Baker, vice-president; J. P. Crowley, 
secretary and treasurer, and Allanson P. Lathrop, assistant secre- 
tary. C. 


ATLANTA, GA.—The Piedmont Power Company, 811 English- 
American Building, Atlanta, has been incorporated with a 
capital stock of $3,000,000. The officers are Louis B. Magid, 
Tallulah Lodge, Ga., president, and J. S. B. Thompson, secretary- 
treasurer. 


CHEBOYGAN, MICH.—The Cheboygan Electric Light and 
Power Company and the Cheboygan Gas Light Company have 
been sold to the United States Equipment Company, whose head 
office is at Chicago. The new company proposes a marked re- 
duction in rates. 


MAMMOTH SPRING, ARK.—The Mammoth Spring Electric 
Light Company will replace its burned electric-light plant as soon 
as possible, rebuilding on an enlarged scale for day and night 
circuit and installing 150-kilowatt machines. Mrs. J. M. Archer 
is manager of the company. 


SALINAS, MEXICO—The new power plant of the Benito 
Juarez Mining Company, at Salinas, is now in operation, generat- 
ing power and light for the mines and mill ten miles away. 
Current at 10,000 volts is transmitted to the mine. The new 
plant is equipped for oil burning. 


BOSTON, MASS.—President Charles L. Edgar, of the Edison 
Electric Illuminating Company, of Boston, has announced that 
negotiations which have been under way for some time for the 
purchase of the electric plants of the Waltham Gas Company, 
Newton & Watertown Gas Company, Boston Consolidated Gas 
Company and the Chelsea Gaslight Company, and for the furnish- 
ing of power for the street-railway lines of the Boston Suburban 
Company, have reached a successful conclusion. The authoriza- 


Vol. 54—No. ? 


tion of the state will be asked, in order that the deals may be 
completed in accordance with the provisions of Massachusetts 
statutes. 


SHARON, PA.—Stochhnolders of the Mahoning & Shenango 
Railway and Light Company will hold their annual meeting in 
New Castle February 16. Plans for improvements will be con- 
sidered. An issue of $3,000,000 in bonds may be authorized, 
tne money to be used in improvements. 


HAWKINSVILLE, GA.—McDonald, McCoy & Connais Chi- 
cago, have purchased an issue of $15, 000 five-per-cent, twenty- 
nine-year bonds of the town of Hawkinsville, at a premium of 
$675. The proceeds of the sale will be used for municipal 
ownership of the town electric-lighting plant. L. 


CUMBERLAND, MD.—The plans of the Youghiogheny Power 
Company, to harness the Youghiogheny River, include the erec- 
tion of three dams, thirty, seventy-five and 100 feet high, re- 
spectively, from which turbines will develop 15,000 horsepower. 
The estimated cost of the plant is $1,000,000. 


MANISTEE, MICH.—The Manistee County Electric Company 
has filed articles of association and obtained a thirty-year charter 
to develop the waterpower on the Manistee River, eighteen miles 
from Manistee. E. N. Salling is president, R. W. Smith, vice- 
president, and Clyde J. Holmes, secretary and treasurer. 


DENTON, MD.—The Peninsular Light and Power Company, 
16 East Lexington Street, Baltimore, of which Thomas F. Garey 
is president, is to build a 100-horsepower plant, deriving power 
from a dam already built. The wheels are installed, but propo- 
sals for additional machinery and plant will be aina about 
April 1. 


MONTGOMERY, LA.—The Montgomery Light and Power 
Company has offered to put up and operate, free, a huge electric 
sign in some central point in the town to advertise the city, 
requiring only that the citizens shall agree upon some catch 
phrase or appropriate words to be flashed out on the sign 
by night. L. 


BIRMINGHAM, ALA.—Louis Pizitz, a merchant of Birming- 
ham, declares that he and his associates have decided to build a 
plant if the people of the city want competition against the 
Birmingham Railway, Light and Power Company. The merchants 


have the capital to build the plant if sufficient contracts can 
be secured. B. 


HOUGHTON, MICH.—The Northern Michigan Power Com- 
pany has been incorporated with a capital stock of $50,000 by 
Deen L. Robinson and others, for the purpose of damming the 
Sturgeon River and supplying water and electric power to Ba- 
raga, Houghton, Ontonagon, Marquette, Dickinson, Iron and Goge- 
bic counties. C. 


STEPHENSON, MICH.—With $15,000 as the consideration, 
the Electric Light and Power Company, of Iron Mountain, has 
purchased the Lower Twin Falls, on the Michigan side of the 
Menominee River, and will at once proceed with their develop- 
ment. It is estimated that not less than 500 horsepower can be 
developed at the falls at moderate cost. 


CHARLOTTE, N. C.—The Charlotte Gas and Electric Com- 
pany, with an authorized capital of $700,000, has filed articles of 
incorporation with the Secretary of State. It will supply private 
and municipal power, light, heat and fuel, in the forms of elec- 
tricity, gas and other services, E. D. Latta, Thomas $S. Allison 
and others are the incorporators, all of Charlotte. B. 


FORT COLLINS, COLO.—That the waters of the Poudre 
River can easily be utilized to generate power for a municipal 
lighting plant is the opinion expressed by Prof. L. G. Carpenter, 
of the State Agricultural College, who has presented figures to 
substantiate his assertions. As a result a committee was ap- 
pointed to confer with the City Council in the matter. 


RICHMOND, VA.—The state corporation commission has 
issued charters for the Fredericksburg Electric Company and 
the Electric Generating Company. The Frank J. Gould interests 
control the waterpower at Fredericksburg, and the two charters 
are taken to mean the Washington, D. C., extension of the new 
electric line from Richmond to Ashland, seventeen miles north 
of Richmond. B. 


CONNERSVILLE, IND.—W. W. McFarlan has applied for 8 
franchise to operate a plant at Connersville for furnishing elec- 
tric light and power. A petition signed by the majority of the 
business houses, asking that the franchise be granted, was read 
before the City Council. The new plant will be of about 
500-kilowatt capacity, to be driven by direct-connected gas en 
gines using natural gas. 


SACRAMENTO, CAL.—George P. Robinson of Fair Oaks, 
near Sacramento, has taken an option on the capital stock, 
water rights, etc., of the North Fork Ditch Company for $350, 
000, $50,000 being paid down. The North Fork Ditch Company 
owns valuable water rights, heretofore used for irrigation pur 
poses only, and it is understood that C. A. Smith and others. 
represented by Mr. Robinson, intend to use these rights for 
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the development of electric power for the operation of factories 
and lumber mills and for a proposed electric railway from Sac- 
ramento to Lake Tahoe. A. 


YAZOO CITY, MISS.—A statement of the Yazoo City light 
and water plant for the past five years shows an apparent loss 
on this municipal investment of $13.865.89, which includes, how- 
ever, nearly $13,000 of judgment and court costs for the death 
of a man on account of defective wiring. Since the disburse- 
ments included $28,000 paid for the old plant, it is seen that in 
the five years the plant has cleared nearly $15,000. B. 


COLUMBIA, S. C.—A bill has been introduced in the state 
Legislature giving the right to street-railway companies to gen- 
erate electricity, also for heating, lighting or power purposes 
either for their own use or for sale to municipalities or the 
general public. In view of the important bearing which this 
bill, as a law, would have on contemplated electrical companies, 
it has caused much debate, and is still under advisement by the 
legislative body. L. 


GREENSBORO, N. C.—The sale of the properties of the 
Greensboro Electric Company to a syndicate, headed by Coler 
& Company, of New York, has been consummated. Properties in 
cluded in the deal are the Greensboro street-railway and electric- 
lighting system, the Greensboro gas plants, and rights-of-way and 
franchises for interurban lines between Greensboro, High Point 
and Winston-Salem, The new owners will incorporate under the 
name North Carolina Public Service Company. Capital, $3,500,000. 


SAN FRANCISCO, CAL.—Officials of the Great Western 
Power Company give out that for the time being the company 
will dispose of its power at wholesale only. Arrangements have 
been made with the Pacific Gas and Electric Company for the 
marketing of the Great Western Power Company's current in 
Oakland and Sacramento, and it is understood that a similar 
arrangement will be made for San Francisco as soon as the 
Great Western is in a position to supply current to the city. It 
will be several months before the latter company is ready to 
supply current in Oakland. A. 


TOLEDO, O.—The case brought at Lima to test the validity 
of the recently enacted municipal ordinance for the purpose 
of erecting a lighting plant for the city, and which came up for 
hearing before Judge Hugh T. Mathers, has been postponed 
pending a proposed settlement of the litigation. Counsel for the 
Ohio Electric Railway Company produced in court a proposition 
signed by six members of the City Council, stating that they 
would accept an amended proposition for a contract with the 
city for lighting the streets, and it now looks as if an amicable 
settlement may be made and the municipal project aban- 
doned., H. 


MINNEAPOLIS, MINN.—Arguments in the case of the City 
of Minneapolis against the Minnesota Power and Trolley Com- 
pany, Charles O. Straub and Joseph L. Kiichli, to recover on a 
$25,000 bond put up by the defendants as a guarantee when the 
city granted the company the right to construct its plant, have 
been begun. The company entered into an agreement with the 
city to have a plant and system of transmission of electrical 
energy and light ready for use by November 1, 1907. The City 
Council passed an ordinance giving the company privileges and 
it was agreed that $250,000 should be invested by November 1, 
1907. The company has failed to build a plant or perfect an 
electrical system and the city demands the amount of the bond. 


DETROIT, MICH.—The_ Electrical Distribution Company, 
Limited, of Windsor, Ontario, has been organized for the purpose 
of purchasing and distributing electric power from the Ontario 
Hydroelectric Power Commission. Those behind the company are 
a number of Windsor and Detroit men, the officers being: Presi- 
dent, John Davis, of Windsor: vice-president, George M. Hendrie; 
secretary-treasurer, W. C. Kennedy, both of Detroit. Indications 
point to the supplying of Detroit manufacturers with power from 
Niagara Falls, a question that has been discussed with much in- 
terest and uncertainty ever since the Ontario government planned 
to bring power to the border. The new company plans to take 
10.000 horsepower, The tunnel company, the street railways and 
other users of power outside of the municipality are the prospect- 
ive customers. 


READING, PA.—A new electric power house, with a modern 
transmission and distribution system, to cost about $1,750,000, 
will be erected in Reading by the Metropolitan Electric Com- 
pany, which corporation is in the Interstate Railways Company. 
Edward B. Smith & Company, Philadelphia bankers and brokers, 
purchased $2,000,000 first-mortgage five-per-cent thirty-year sink- 
ing-fund gold bonds of the company, the proceeds of which will 
be used to build the plant and for the retirement of an existing 
issue of $150,000 bonds of the electric company, which are sub- 
ject to redemption October 1, 1909, and will be called on or be- 
fore April 1. Demand for current for light and power purposes 
in Reading had entirely outgrown the capacity of the station 
which the company is operating, and this station is incapable of 
further enlargement. 
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TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


EDDYVILLE, NEB.—The Eddyville Telephone Exchange has 
been incorporated with a capital stock of $1,000. P: 


JAMESTOWN, N. D—The Wright-Allen Telephone Company 
has been incorporated. James Wright is secretary. P. 


DEER RIVER, MINN.—An ordinance has been passed which 
grants a franchise to the Itasca Telephone Company. F: 


ATLANTIC, IA.—The Musson Bros. Telephone Company has 
acquired the telephone system of W. J. Way of Carson. P. 


COUNCIL HILL, OKLA.—The Council Hill Telephone Com- 
pany has been incorporated with a capital stock of $10,000. P. 


GLENWOOD, WIS.—The West Wisconsin Telephone Com- 
pany has increased its capital stock from $12,000 to $20,000. P. 


PIPESTONE, MINN.—The Northwestern Telephone Ex- 
change Company will install an all-cable exchange at Pipes- 
town, C. 


REDWOOD FALLS, MINN.—The Redwood Falls Electric 
Telephone Company has been incorporated with a capital stock 
of $50,000. P. 

CASHTON, WIS.—The Cashton Telephone Company has been 
incorporated with a capital stock of $24,000, by C. H. Cremer 
and Anna Schminger. 


MICHIGANTOWN, IND.—The Michigantown Cooperative 
Telephone Company has been incorporated and will build and 
equip a telephone system in Michigantown and vicinity. Ss. 


NEW YORK, N. Y.—The United Wireless Telegraph Com- 
pany will equip at once the Royal Mail Steam Packet Com- 
pany’s steamers Nile and Clyde with its system of wireless 
telegraphy. 


MONTREAL, CANADA—An order in council has been put 
into effect giving the railway commission supreme power over 
all the telegraph lines as well as the railroad lines in the 
Dominion of Canada. 


SACRAMENTO, CAL.—A_ Dill has been introduced into the 
Legislature providing for a tax of $1 per pole on each telephone 
pole in the state for the benefit of the municipalities in which 
the poles are located and for a further charge of five per cent 
on the gross income of the companies. A. 


RALEIGH, N. C.—An unusual hearing has been begun before 
the North Carolina corporation commission to compel the South- 
ern Express Company to install the telephones of the Raleigh 
Telephone Company, The Raleigh Telephone Company and the 
merchants’ association of the city have instituted the proceeding, 
the merchants claiming that it is to their interest that the sys- 
tem mentioned should be used jin the express company’s of- 
fices. L. 

TOLEDO, O.—Jn order to “demonstrate to customers the 
improved service of the company,” the Home Telephone Com- 
pany at Toledo has made arrangements for free long-distance 
telephone service between that city and Detroit during the 
entire month of February. The company recently installed 
several direct wires between the two cities. Manager E. hL. 
Cline announces that many people are taking advantage of 
the generous offer of his company. H. 


INDIANAPOLIS, IND.—The independent telephone com- 
panies of Indiana are not pleased with report of the Census 
Bureau relative to the number of independent plants, value of 
property and other statistics. Leading independent telephone 
men, however, say the managers of the companies are to blame 
rather than the Bureau. The companies made little effort to 
forward full returns, many failing to make out any at all. In 
consequence the showing is not satisfactory. S. 


SAN FRANCISCO, CAL.—The Pacific Telephone and Tele- 
graph Company has submitted its annual report to the Board 
of Supervisors. This gives the total value of the company’s 
plant at $7,218,269, the San Francisco franchise being valued 
at $450,000. The gross receipts of the company in the city 
last year were $2,119,416, including $1.951.123 for local business, 
$63.033 for long-distance business and $105,260 for returns on 
real estate. The total expenses amounted to $1,602,000. A. 


AUSTIN, TEXAS—A Dill directly affecting the telephone 
and telegraph interests of Texas has been drafted by Senator 
J. M. Terrell and will be introduced in the Legislature. It pro- 
vides that the State Railroad Commission shall have jurisdiction 
over telephone and telegraph lines the same as that body now 
exercises over railroads. This power includes the fixing of rates 
of these companies and requires that the improvements ordered 
by the commission shall be carried out. Mr. Terrell has also 
introduced a bill in the Legislature making telephone companies 
liable in civil suits for a fine of $500 whenever charges are made 
for long-distance service In excess of the actual time occupied In 
talking; also in cases where telephone companies charge for mes- 
senger service where none was performed. D. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


SANTA BARBARA, CAL.—The Santa Barbara Consolidated 
Railway Company has been granted a franchise on Bath Street 
in Santa Barbara. A 


OSHKOSH, WIS.—The ordinance granting the Wisconsin 
Electric Railway Company the right to change the tracks of the 
city system has been tabled by the City Council. C. 


SIOUX CITY, IOWA—According to M. H. Miller, the head of 
the company which is planning the interurban line between 
Sioux City and Des Moines, work will shortly be commenced on 
the right-of-way. C. 


GOLDSBORO, N. C.—The Goldsboro Traction Company, which 
is building a local street-railway system, has been formally in- 
corporated with $150,000 capital, with E. T. Oliver, of Raleigh, as 
the principal stockholder, L. 


MINNEAPOLIS, MINN.—The Electric Short Line Company 
has bought a right-of-way from the city limits of Minneapolis 
to Wayzata, via Medicine Lake, for the construction of a new 
line to Lake Minnetonka. C. 


PERU, IND.—Plans are being made to construct a new 
interurban line from Peru to Rochester. Local and foreign 
capitalists are interested. A meeting for the organization of a 
company will be held soon. S. 


SEYMOUR, IND.—The County Commissioners have ordered 
an election in Jackson township to vote on a proposition to 
levy a subsidy tax of $40,000 in aid of the construction of the 
Seymour & Brownstown Electric Railway. S. 


DES MOINES, IOWA—The survey for the interurban elec- 
tric line of the Red Oak & Northwestern, from Red Oak to 
Des Moines, via Cumberland, Greenfield, Redfield and Adel, has 
been completed by B. Schreiner, formerly city engineer. C. 


FRANKFORT, IND.—Oliver H. Gard, president of the Ko- 
komo, Frankfort & Terre Haute Traction Company, announces 
that construction work will soon be begun on a line to connect 
Kokomo, Frankfort, Colfax, Crawfordsville, Rockville and Terre 
Haute. S. 


EVANSVILLE, IND.—The Evansville & New Harmony Trac- 
tion Company has been formed to build a traction line to con- 
nect Evansville and New Harmony. The line will traverse a 
very rich agricultural territory that is now without railroad 
facilities. 


NEW CASTLE, IND.—The officials of the Indianapolis, New 
Castle & Toledo Traction Company have announced plans 
almost completed for the immediate resumption of work on the 
uncompleted portions of the line between New Castle and In- 
dianapolis. S. 


TEXARKANA, ARK.—W. F. Little, a street-railway pro- 
moter, who built the systems at Corsicana and other Texas cities, 
has been in Texarkana representing certain eastern capitalists 
who propose to build an interurban line from Texarkana to 
Sherman, Tex. B. 


WICHITA, KAN.—Men interested in the building of a rail- 
road from Wichita to Kinsley, Kan., have decided to make a 
survey of the proposed road at once. Levi S. Smith, of Kinsley; 
L. Brown, of Pensacola, and R. M. Cheatum, of Langdon, are to 
push the project. 


NEW CASTLE, IND.—The New Castle Union Railway Com- 
pany has been organized to build a traction line from New 
Castle to Middletown by way of Sulphur Springs and other 
intermediate towns. Thomas B. Milikan is president and 
Albert D. Ogborn, secretary. S. 

EVANSVILLE, IND.—The survey of the Evansville, Mt. 
Carmel & Olney Traction Company route has been completed 
as far as Owensville. The farmers are granting the right-of-way 
and may do some of the grading, so anxious are they for the 


road. Work is to begin early in the spring. S. 
OCONOMOWOC, WIS.—The state rate commission has 


granted a certificate of convenience and necessity to the Mil 
waukee Electric Railway and Light Company to extend its in- 
terurban lines from Wauwatosa to Oconomowoc, It is expected 
that the entire Jine will be finished within two years. C. 


ATLANTA, GA.—The annual election of directors and of- 
ficers for the Georgia Railway and Electric Company was held on 
January 27. President P. S. Arkwright was re-elected, C. E. 
Brine was chosen vice-president, treasurer and general manager, 
and W. H. Glenn, secretary and manager of railways for the 
company. i 


CHEHALIS, WASH.—The Twin City Light and Traction 
Company has filed articles of incorporation to furnish power for 
railway purposes and to generate electricity for lighting purposes 
in Chehalis and Centralia. The power plant is to be located at 
Chehalis. The incorporators are C. L. MacKenzie, A. Welch and 
T. J. Patterson, of Portland. 
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LAFAYETTE, IND.—A large power plant is soon to be built 
at Lafayette by the Fort Wayne & Wabash Valley Traction Com- 
pany to augment the plant in Fort Wayne. The directors of the 
company have met here with President J. Levering Jones and 
M. J. Collier, of the Independent Trust Company, of Philadelphia, 
and provided the funds for building the plant. 


ALBANY, N. Y¥.—The Public Service Commission, Second 
District, State of New York, has authorized the Western New 
York & Pennsylvania Traction Company to issue to the Trust 
Company of America a mortgage for $5,000,000 supplemental to 
its mortgage executed to the Colonial Trust Company, this com- 
pany having been merged into the Trust Company of America. 


SOUTH BEND, IND.—At the annual meeting, February 4, 
of the directors and stockholders of the Chicago, South Bend 
& Northern Indiana Railway the following directors were 
elected: C. F. and A. E. Dieterich and T. S. Krutz, New York 
city; W. V. Stuart and Samuel and Charles Mudock, Lafayette, 
Ind.; H. J. McGowan and Robert Todd, Indianapolis, and Harry 
B. Smith, Hartford City, Ind. S. 


PEORIA, ILL.—The Chicago & Alton Railway, which has 
been experimenting with the Strang gasolene motor car, is well 
pleased with the performance of the car and has placed an order 
for four more, to be used on the branch lines of the company 
where the traffic is not enough to justify heavier train service. 
The company will put on a car between Bloomington and Dwight, 


and also between Peoria and Springfield. V. 


AUSTIN, TEX.—A proposed amendment to the constitution 
of Texas, which has for its object the encouragement of inter- 
urban electric-railway projects in the state, is pending in the 
Legislature. Its provisions give counties the right to vote taxes 
and issue bonds to build or aid in the building of interurban elec- 
tric railways. It is said that the construction of several lines 
will be undertaken upon the adoption of the amendment. 


HONOLULU, H. I.—The Pearl Harbor Traction Company 
has been formed by L. Tenney Peck, A. L. Castle, C. H. Ather- 
ton and others connected with the Honolulu Rapid Transit Com- 
pany, with a capital stock of $100,000, for the purpose of build- 
ing an electric railway from the present terminal of the latter 
company’s line at Kalakaua Avenue and Saratoga Street to the 
site of the proposed United States Government Works at Pearl 
Harbor. A. 


CARTHAGE, MO.—W. W. Calhoon, T. K. Irwin, Fred Fitch 
and J. W. Ground have purchased the stock of the Girard Coal 
Belt Electric Railroad Company, a line extending through four- 
teen miles of coal-mining district in Kansas from Girard to 
Crowsburg. The purchasers are all stockholders in the Joplin 
& Pittsburg line, so it would seem that the road will be built 
from Pittsburg on north and eventually be extended to Fort 
Scott, thence to Kansas City. 


PARSONS, KAN.—The Parsons electric-light plant has been 
sold to the Parsons Street Railway and Electrical Company for 
$90,000. The company has a street-railway franchise and will 
commence the construction of the street-railway system at once, 
and will spend about $50,000 on the rebuilding of the electric- 
light plant. It is capitalized for $400,000. Albert Emanuel, of 
Dayton, Ohio, is president; W. T. Neligh, of Parsons, vice-presi- 
dent, and W. R. Sullivan, of Dayton, Ohio, secretary and treas- 
urer. 


RICHMOND, VA.—Preparations for the building of the elec- 
tric line between Richmond and Washington are believed to be 
under way. The road is already in operation to Ashland. Judge 
A. T. Embrey, of Fredericksburg, has applied to the state corpo 
ration commission for two charters for electrical companies—one 
for the city of Fredericksburg and the other with broader powers 
and rights for the counties of the state. Judge Embrey is secre- 
tary-treasurer of both companies, the Fredericksburg Electric 


Company and the Electric Generating Company of Fredericks- 
burg. 


PERU, IND.—The work of completing the Peru extension of 
the Winona Traction Company’s line, which will be accom- 
plished shortly, means through trolley service from Indianapolis 
to Gary and Hammond, by way of Warsaw, Goshen, South Bend 
and other important points. F. A. Potts, treasurer of the 
Winona Traction Company, announces that, with the completion 
of the extension, the operation of Sunday trains will be begun 
on the entire system. This move will be an innovation for this 
interurban line whose directorate is controlled by a religious 
assembly at Winona. S. 


GREENSBORO, N. C.—The sale of the properties ọf the 
Greensboro Electric Company to a syndicate headed by Coler & 
Co., of New York, has been consummated. Included in the sale 
is the Greensboro street-railway and electric-lighting plant, &8as 
plant, and rights-of-way and franchise for interurban lines be- 
tween Greensboro, High Point and Winston-Salem. The new 
company is to be known as the North Carolina Public Service 
Corporation, capital $3,500,000, with privilege of increasing to 
$5,000,000. The work on the interurban line is to begin at once, 
as soon as the Greensboro city railway canbe overhauled. B. 


Ti OA 


February 13, 1909 


PERSONAL MENTION. 


MR. C. G. GOODRICH will succeed Thomas Lowry as presi- 
dent of the Twin City Rapid Transit Company of Minneapolis, 
Minn. 

DR. HENRY M. STEIN of Harrisburg, Pa.’ has succeeded 
E. S. Smith of Towanda, Pa., as secretary of the Pennsylvania 
Electric Association, which will have its headquarters at Harris- 
burg in the future. 


MR. L. B. M’CLEARY of Niagara Falls, Ontario, Canada, 
formerly associated with the Ontario Power Company, has been 
appointed manager of the Falls Power Company, with bead- 
quarters at Welland, Ontario. W. 


MR. W. A. ESSELSTYN, for many years connected with the 
treasury department of the Westinghouse Electric and Manu- 
facturing Company, has been elected secretary to succeed 
Charles A. Terry, who was recently elected a vice-president. 


MR. JOHN I. BEGGS is hereafter to devote his undivided 
attention to the management and development of the Milwaukee 
street-railway and lighting companies. With this end in view 
Mr. Beggs has tendered his resignation of the management 
of the St. Louis companies to the directors of the North Ameri- 
can Company, owner of the properties in both cities, at the 
annual meeting in New York city. It is announced from St. 
Louis that Captain Robert McCulloch, vice-president and general 
manager of the United Railways Company, will probably suc- 
ceed Mr. Beggs as the head of the company. The resignation 
of Mr. Beggs also means his retirement from the vice-presidency 
of the Union Electric Light and Power Company of St. Louis. 


MR. LOUIS CHARLTON FRITCH is to have charge of the 
electrification work of the Illinois Central Railroad, with the 
title of consulting engineer. The position of assistant to the 
president, which Mr, Fritch has held for about two years, is to 
be filled by Donald Rose, who has been general European agent 
of the Illinois Central for about five years. Mr. Fritch has had 
charge of the investigation which the Illinois Central has been 
making into the feasibility of electrifying the Chicago terminal 
of the road. He has had a long railroad experience in both 
the engineering and operating departments, and. prior to be- 
coming assistant to President Harahan, was assistant general 
Manager of the Illinois Central and division superintendent of 
the Baltimore & Ohio Southwestern division. He was graduated 
from the University of Cincinnati as a civil engineer and sub- 
sequently took a course in law and was admitted to the bar in 
Ohio. He is vice-president of the American Railway Engineer- 
ing and Maintenance of Way Association and is a member of 
the American Society of Civil Engineers. 


OBITUARY. 


MR. THOMAS LOWRY, president of the Twin City Rapid 
Transit Railway and the Minneapolis, St. Paul & Sault Ste. 
Marie Railroad, died at his home in Minneapolis, Minn., on 
February 4. Mr. Lowry had been a sufferer from tuberculosis 
of the lungs for several years. He was sixty-six years of age, 
having been born on a farm in Logan County, Illinois, Feb- 
ruary 21, 1843. After having acquired an education he studied 
law and was admitted to practice in 1867. In 1884 he aban- 
doned law to direct the policies of the street-car service of Min- 
heapolis and St. Paul, which he built up until today it is one 
of the best equipped systems in the United States. 


NEW PUBLICATIONS. 


1908 CONVENTION PROCEEDINGS OF THE MICHIGAN 
ELECTRIC ASSOCIATION—The proceedings of the Michigan 
Electric Association convention held at Grand Rapids, August 
18-20, 1908, have just been issued in bound form. The book com- 
prises a verbatim report of all the papers and discussions, to- 
gether with the reports of the officers and committees, 


REPORT ON REGULATION OF GAS SERVICE FOR CHI- 
CAGO—Messrs, D. C. and W. B. Jackson, engineers, have sub- 
mitted to the Chicago City Council committee on gas, oil and 
electricity a report on the question of suitable regulation of gas 
service for the city of Chicago. The report specifies the heating 
and illuminating value of the gas, the required pressure and 
possible fluctuations, and the methods of testing illuminating gas 
supplied to Chicago consumers. 


UNITED STATES MAGNETIC TABLES AND MAGNETIC 
CHARTS FOR 1905—The work carried on by L. A. Bauer, in- 
spector of magnetic work and chief of the division of terrestrial 
magnetism of the United States Coast and Geodetic Survey, and 
his assistants, has been collected for the year 1905 in a bound 
volume of 150 pages, with maps. It contains tables and maps 
of the magnetic elements in the United States for January 1, 
1905, supplying graphical representation of declination, dip or 
inclination, horizontal and vertical components of the earth’s 
field, and total intensity. 
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MUNICIPAL PLANT REPORT OF HOLYOKE, MASS.—The 
annual report of the gas and electric department of the city of 
Holyoke, Mass., for the year 1908, has been submitted by William 
H. Snow, manager. The local electricity business shows an in- 
crease of about ten per cent for the year. After meeting an 
expense account of $154,226, the receipts from the sale of cur- 
rent, $146.329, have permitted $12,103 to be written to the ac- 
-count of profit for the year. A recent reduction in the selling 
price for current took approximately $34.000 out of the receipts 
of the station, but the total surplus shows only about $10,000 
below that of the preceding year. 


THE ARMOUR ENGINEER, which is the semiannual tech- 
nical publication of the student body at Armour Institute of 
Technology, Chicago, has made its initial appearance with the 
January number, The new magazine has 114 pages devoted 
principally to important technical articles by alumni of the 
institution. Among these may be mentioned, “Difficult Problems 
which Public Utility Commissions are Endeavoring to Solve,” 
by H. C. Abell; “Personal System and the Constructing En- 
gineer,” by R. M. Henderson: “The Morgan Gas Producer In- 
stallation at Gary,” by W. R. Wilson: “The Westinghouse-Nernst 
Lamp.” by A. L. Eustice, and “Electrons,” by G. E. Marsh, Jr. 
The Armour Engineer is ably edited by Tracy W, Simpson and is 
a credit to the institution from which it comes, 


ELECTRICAL SECURITIES. 


The stock market during last week continued dull and irregu- 
lar, with little trading, and that mainly professional, A decided 
change for the better is not looked for in the immediate future. 
No developments of importance took place, though the December 
reports of a number of railroad lines, showing substantial in- 
creases in traffic, as compared with the same month a year ago, 
are regarded as encouraging, 

Dividends have been declared upon the following electrical 
securities: Brooklyn Rapid Transit Company: an initial dividend 
of one per cent, payable April 1 to stock of record March 10. 
Brooklyn Rapid Transit directors passed resolutions making the 
dividend periods of the company April 1, July 1, October 1 and 
January 1. Quebec Railway and Light Company; an initial quar- 
terly dividend of one per cent, payable March 1, St. Joseph Rail- 
way, Light, Heat and Power Company; regular quarterly dividend 
of one-and-one-half per cent on the common stock, payable March 
1 to stock of record February 15. American Telegraph and Cable 
Company; regularly quarterly dividend of one-and-one-fourth per 
cent, payable March 1, National Carbon Company; preferred 
quarterly dividend of one-and-three-fourths per cent. payable 
February 15. United States Telephone Company: preferred quar- 
terly dividend of one-and-one-half per cent, payable February 15. 

ELECTRICAL SECURITIES FOR THE WEEK ENDED FEBRUARY 6. 


New York: Closing. 
Allis-Chalmers common ..........cccceee 147% 
Allis-Chalmers preferred .................. 4634 
American Tel. and Tel. Company.......... 127 1g 
Brooklyn Rapid Transit................... 71 
General Electric ......... ccc. ccc cece ween 15214 
Interborough-Metropolitan common ....... 1514 
Interborough-Metropolitan preferred ...... 41% 
Kings County Electric .................... 124 
Mackay Companies (Postal Telegraph and 

Cables) common ............... 000 cecee 71% 
Mackay Companies (Postal Telegraph and 

Cables) preferred ............0.cccceeee 711% 
Manhattan Elevated ...................... 148 
Metropolitan Street Railway.............. 25 
New York & New Jersey Telephone....... 1131; 
Western Union ..................cc ce eeee 68 
Westinghouse Manufacturing Company.... 80% 


The annual meeting of stockholders of the Mackay Com- 
panies will be held in Boston on February 15, at 10 a. m. 


Bastan: Closing. 
Edison Electric Tuminating............... 252 
Massachusetts Electric ................... 651, 
New England Telephone ................. 130 
Western Telephone and Telegraph pref.... 78 

Philadelphia: Closing. 
Electric Company of Amrerica............. 11% 
Electric Storage Battery common.......... 43% 
Electric Storage Battery preferred........ 431., 
Philadelphia Electrie ..................05. 11% 
Philadelphia Rapid Transit................ 27 
United Gas Improvement.................. 94 

Chicago: Closing. 
Chicago Telephone ....................... 128 
Commonwealth Edison ................... 10714 
Metropolitan Elevated preferred .......... 45 
National Carbon common ................. 82 
National Carbon preferred ................ 112 


Heyliger A. de Windt, a large stockholder in Metropolitan 
Elevated, succeeds Moses J. Wentworth, resigned, on.the Metro- 
politan board. Other directors were re-elected. 
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INDUSTRIAL ITEMS. 


THE H. B. KIRKLAND COMPANY, New York city, has been 
appointed eastern selling agent for the Chicago Mica Company, 
Valparaiso, Ind., producer of mica for all purposes, The Chicago 
Mica Company is to be congratulated in securing so able a repre- 
sentative for the East. 


THE SHULTZ BELTING COMPANY, St. Louis, Mo., has 
just secured a contract for the equipment of the largest lumber 
mill on the Pacific Coast. These belts will range in size from 
eight-inch, double-ply, to sixty-six-inch, three-ply. The company 
has also received a contract for 6,000 feet of belting for in- 
stallations abroad. 


DOSSERT & COMPANY, New York city, have received an 
order from the Wilson-Maeulen Company, New York city, for 
200 solderless connectors to be installed on electric pyrometers; 
also an order from the American Electrical Supply Company, of 
Chicago, for 450 two-way and front lugs for use in the plant of 
the Buick Motor Company, Flint, Mich. 


THE CENTRAL ELECTRIC COMPANY; Chicago, Ill., is dis- 
tributing circulars describing the tungstolite, a new fixture which 
has been developed for use with tungsten lamps of twenty-five, 
forty or sixty watts consumption. This fixture embodies several 
new features and will find a wide application in enabling central 
stations to fight gas competition. Circulars will be sent on re- 
quest. 


THE MINNEAPOLIS STEEL AND MACHINERY COMPANY, 
Minneapolis, Minn., has received an order from J. Everton & 
Son, Deer River, Minn., for an eighty-horsepower Muenzel pro- 
ducer-gas engine and gas-producer plant, and a fifty-three-kilowatt 
direct-current generator, which will be direct-connected to the 
engine. This machinery will be installed in the electric-light 
plant at Deer River, 


THE ASHLAND ELECTRIC COMPANY, Chicago, manu- 
facturer of the Ashland combination fixture stud, reports that 
this device is meeting with favor among contractors. It is de- 
signed for conduit, molding or open work, can be used as a crow- 
foot by removing the nipple, and will centre the screw holes 
when used on molding. This handy little device is already used 
by a number of prominent construction houses, and is handled 
by all the leading jobbers. 
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THE TRIUMPH ELECTRIC COMPANY, Cincinnati, Ohio, 
has arranged a convenient binder for its bulletins. The company 
makes a specialty of manufacturing belted generators and mo- 
tors, steel-frame bipolar generators and motors, engine-type 
direct- connected generators, marine-type direct- connected generat- 
ing sets, multipolar-belted motors, induction motors and multi- 
polar generators. 


HAGSTROM BROTHERS’ MANUFACTURING COMPANY, 
Lindsborg, Kan., has increased its capital stock from $50,000 to 
$150,000. The officers are: William Hagstrom, president; N. J. 
Thorstenberg, vice-president; Emanuel Hagstrom, secretary, and 
Gustaf Hagstrom, treasurer. For the last two years the com- 
pany has manufactured the Hagstrom porcelain tube cutter, 
which is extensively used by electrical concerns, and will make 
a lockout system for telephones. The company made an er- 
hibit at the Chicago Automobile Show, which was in charge 
of the Chicago sales agent, S. Breakstone. 


THE CROCKER-WHEELER COMPANY of Ampere, N. J, 
has just closed a contract to equip with motor drive the new 
wood-working factory of the John Hofman Company, Rochester, 
N. Y. The order includes forty induction motors ranging from 
one to thirty horsepower, with a total capacity of about 200 
horsepower. These motors will be used for individual drive, 
each machine being equipped with its own motor. The motors, 
with the exception of one, are of the squirrel-cage type. The 
generator for this plant and three lighting transformers are 
also included in the order placed with the Crocker-Wheeler 
Company. 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., according to its president, A. O. Fox, has 
arranged for a joint sales organization with the Fort Wayne 
Electric Company, Fort Wayne, Ind., manufacturer of electrical 
apparatus of a non-competing nature, While the combined sales 
forces are not to be curtailed below their original individual 
numbers, the effectiveness of the new combination will be much 
increased, The Northern plant will continue to manufacture 
its regular line in addition to a full line of direct-current ma- 
chinery in the larger sizes formerly manufactured at Fort 
Wayne, and will also continue to develop and broaden its field 
in the manufacture of specialties in motor appliances. The Fort 
Wayne company manufactures principally machinery and ap- 
paratus for alternating-current service. 


Directory of Electrical and Allied Engineering and Scientific 
Societies. 


(Published in the second issue of each montin.) 


ALABAMA LIGHTING AND TRACTION ASSOCIATION. Tem- 
porary secretary, F. K. Jackson, Mobile, Ala. 


AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, Walker Electric Com- 
pany, Twenty-third and Noble streets, Philadelphia, Pa. 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. 

AMERICAN ELECTROCHEMICAL SOCIETY. 
W. Richards, Bethlehem, Pa. 
Falls, Ontario, May 6-8. 


AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secre- 
tary, Dr. Albert C. Geyser, 352 Willis Avenue, New York city. 


AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Dr. 
Richard Moldenke, Watchung, N. J. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth Street, New York city. 


AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New 
York city. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th Street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 
Annual convention, Atlantic City, June. 


AMERICAN ROENTGEN-RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Prof, Edgar Marburg, University of Pennsylvania, Philadel- 
phia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth Street, New York 
city. 


Secretary, Dr. J. 
Next regular meeting, Niagara 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. 
Secretary, A. P. Folwell, Flatiron Building, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineeering Societies 
Building, 29 West Thirty-ninth Street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY AC- 
COUNTANTS’ ASSOCIATION. Secretary, H. E. Weeks, 
secretary and treasurer Tri-City Railway Company, Dayen: 
wort, Iowa. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim 
agent Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGI- 
NEERING ASSOCIATION. Secretary, J. W. Corning, electri- 
cal engineer Boston Elevated Railway Company, Boston, 
Mass. 


AMERICAN STREET AND INTERURBAN RAILWAY TRANS- 
PORTATION AND TRAFFIC ASSOCIATION. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 


ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, superintendent of lighting Hot 
Springs Light and Railway Company, Hot Springs, Ark. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


ASSOCIATION OF CAR-LIGHTING ENGINEERS. Secretary, G. 
B. Colegrove, Illinois Central Railroad, Chicago, Il. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, D. L. Huntington, second vice-president and manager 
Washington Water Power Company, Spokane, Wash. 
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ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF 
NEW ENGLAND. Secretary, Welles E. Holmes, 308 Wash- 
ington Street, Newton, Mass. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Wisconsin Central Railway, 
Milwaukee, Wis. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick streets, San Francisco, 
Cal. ' 

CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, P. T. Whittier, Spencer, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. 
Young, Toronto, Canada. 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Ac- 
ton Burrows, 33 Melinda Street, Toronto, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, 
A. L. Neereamer, Traction Terminal Building, Indianapolis, 
Ind. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION, Secretary, J. C. Lawler, Colorado Springs, Colo. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 

Secretary, F. W. Poole, Bridgeport, Conn. 

ELECTRIC CLUB OF CHICAGO. Secretary, Wm. S. Taussig, 
204 Dearborn Street, Chicago, Il. 

ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Cros- 
by, 1200 Schofield Building, Cleveland, Ohio. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George Wiliam Russell, Jr., 500 Fifth 
Avenue, New York city. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 


Secretary, T. B5. 


MISSOURI. Secretary, Charles J. Sutter, 1220 Pine Street, 
St. Louis, Mo. 
ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secre- 


tary, Frederic P. Vose, Marquette Building, Chicago, Il. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, 
Pa. Meetings, second and fourth Thursdays of each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Building, 


Secretary, William R. Staveley, Royal Insurance 
Montreal, Canada. 
ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC 


COAST. Secretary, Albert H. Elliott, Harding Building, San 
Francisco, Cal. Monthly meetings, San Francisco, Cal., first 
Thursday of each month. 

ELECTRICAL TRADES SOCIETY OF NEW 
National Electrical Trades Association). 
Neilson, 80 Wall Street, New York city. 
meets second Friday of each month. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau Street, New York 
city. 

ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt Street, New York city. 
ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, H. G. Per- 

ring, 1317 Spruce Street, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. 
Martin, Milwaukee, Wis. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, IIL 

ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, Ottawa, Ill. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West 
Thirty-ninth Street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 


YORK (Member 
Secretary, Franz 
Board of directors 


Secretary, W. Fay 


LOUISIANA, Secretary, C. A. Shock, Sherman, Tex. 
INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, Fred- 

eric Leslie, Muncie, Ind. Next meeting, August 18. 
INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 


tary, Allen J. Paylow, Rockport, Ind. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, A. C. Davis, Parkersburg, W. Va. 

OA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser, 
rO a Iowa. Annual convention, Cedar Rapids, Iowa, 


ON oe ee ASSOCIATION. Secretary, 
abet , Boone ra. -enti i 
iowa March ae” , Iowa. Annual convention, Des Moines, 
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IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION 
Secretary, L. D. Mathes, Dubuque, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET 
RAILWAY ASSOCIATION. Secretary, James D. Nicholson, 
Newton, Kan. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpine, Henderson, Ky. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. 
tary, M. E. Crow, Houlton, Me. 

MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. 
Newman, 471 Congress Street, Portland, Me. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. 
Taylor, 390 Old Colony Building, Chicago, Ill. Annual con- 
vention, Atlantic City, June. 

MICHIGAN ELECTRIC ASSOCIATION. 
shall, Port Huron, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 

MILWAUKEE SOCIETY OF ENGINEERS. 
Martin, 456 Broadway, Milwaukee, Wis. 

MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
Ludwig Kemper, Albert Lea, Minn. Second annual meeting, 
Nicollet Hotel, Minneapolis, Minn., March 18-19. 

MISSOURI ELECTRIC LIGHT, GAS AND STREET RAILWAY 
ASSOCIATION. Secretary, Claude L. Clary, Sikeston Elec- 
tric Light and Power Company, Sikeston, Mo. Annual con- 
vention, Springfield, Mo., April 15-17, 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, George W. Schweer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Hudson, Mass. 


NATIONAL ARM. PIN AND BRACKET ASSOCIATION. 
tary, J. B. Magers, Madison, Ind. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 41 Mar- 
tin Building, Utica, N. Y. Annual convention, Toledo, Ohio, 
July 21-25. 

NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederick P. Vose, 1343 Marquette Building, Chicago, Il. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, John 
F. Gilchrist, Commonwealth Edison Company, Chicago, I. 

Annual convention, Atlantic City, N. J., June 1-4, 

NEBRASKA ELECTRICAL ASSOCIATION. Secretary, William 
Bradford, Lincoln, Neb. 

NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION, Sec- 
retary, R. E, Mattison, Lincoln, Neb. 

NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. 
tary, Alton F. Tupper, 60 State Street, Boston, Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. Meetings held on fourth 
Thursday of each month. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 
Engineering Societies Building, 29 West Thirty-ninth Street, 
New York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Temporary secretary, J. D. Crary, Aberdeen, Wash. 

NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary- 
treasurer, John S. Allen, manager, Equitable Electric Light 
Company, Lake Geneva, Wis. 


OHIO ELECTRIC LIGHT ASSOCIATION. 


Secre- 


Secretary, A. C. Mar- 


Secretary, W. Fay 


Secre- 


Secre- 


Secretary, D. L. Gas- 


kill, Greenville, Ohio. Annual convention, Toledo, Ohio, 
July 13-15. 
OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 


O. O. Welsheimer, Columbus, Ohio. 


OHIO STREET RAILWAY ASSOCIATION, 
Currie, Akron, Ohio. 


OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSO- 


Secretary, Charles 


CIATION. Secretary, Galen Crow, Guthrie, Okla. 
OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCI 
l 4 = A- 
TION. Secretary, Frank J. Scherrer, New York city. 


ORDER OF THE REJUVENATED SONS OF "E 
C. B. Roulet, Dallas, Tex. pee 


PACIFIC COAST ELECTRIC TRANSMISSION ASS 
Secretary, Samuel G. Reed, Portland, Ore- ` OCIATION. 


PENNSYLVANIA ELECTRIC ASSOCIATION. 
Henry M. Stein, Harrisburg, Pa) 


Mercury, 


Secretary) CDr. 
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PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
- CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 


PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 


PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Colo. Meetings, second Saturday of 
each month. 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Next annual meeting, Louisville, Ky., Octo- 
ber 12-14, 1909. 


SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. 
tary, C. E. Russell, Boston, Mass. d 


SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L, Williston, Pratt Institute, Brook- 
lyn, N. Y. , 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 


SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. 


Secretary, J. A. Myler, Jr., 608 Juanita Building, Dallas, Tex. 
Annual convention, Dallas, Tex., May, 


STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, 
New York city. 


TEXAS INDEPENDENT TELEPHONE ASSOCIATION. 
tary, T. A. Gould, Ennis, Tex. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 


retary Electrical Committee, C. M. Goddard, 55 Kilby Street, 
Boston, Mass. 


VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasuer, E. B. Seeley, 
St. Johnsbury, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. 
Wells, Middlebury Electric Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. 
Secretary, W. S. Boyd, 382 Ohio Street, Chicago, Ill. 


Secre- 


Secre- 
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WESTERN SOCIETY OF ENGINEERING (Electrical Section). 
Chairman, William B. Jackson, 115 Adams Street, Chicago, 
Ill. 

WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, J. C. Crowley, Jr., Superior, Wis. 


DATES AHEAD. 


Iowa Independent Telephone Association. 
Des Moines, Iowa, March 9-11. 

Minnesota Electrical Association. Second annual meeting, 
Nicollet Hotel, Minneapolis, Minn., March 18-19. 

Worcester Mechanical and Electric Exposition. 
Hall, Worcester, Mass., March 27-April 3. 

Louisville Electrical Show. The Armory, 
April 12-24. 

Missouri Electric Light, Gas and Railway Association, An- 
nual convention, Springfield, Mo., April 15-17. 

Iowa Electrical Association. Annual 
Rapids, Iowa, April. | 

Southwestern Electrical and Gas Association. Annual conven- 
tion, Dallas, Tex., May. 

American Electrochemical Society. 
Falls, Ontario, May 6-8. 

Omaha Electrical Show, 
May 6-15. 

National Electric Light Association. 
lantic City, N. J., June 1-4. 

American Railway Master Mechanics’ 
convention, Atlantic City, N. J., June. 

Master Car Builders’ Association. 
lantic City, N. J., June. 

Ohio Electric Light Association. 
July 13-15. 

National Electrical Contractors of the United States. 
convention, Toledo, Ohio, July 21-23. 


Annual convention, 


Louisville, Ky, 


convention, Cedar 


Next meeting, Niagara 
Omaha Auditorium, Omaha, Neb., 
Annual convention, At- 
Association. Annual 

Annual convention. At- 
Annual convention, Toledo, 


Annual 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) February 2, 1909. 


911,029. CONTROLLER. Herbert W. Cheney, Norwood, Ohio, 
assignor to Allis-Chalmers Company and the Bullock Electric 
Manufacturing Company. Filed October 21, 1907. A motor 
controller has means for positively preventing speed-increas- 
Ing movements of its members unless the current in the 
armature is below a predetermined value. 
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911.036._INTEGRATING WATTMETER FOR 
ALTERNATING CURRENTS. 


911,030. COMBINED CONTROLLER AND CIRCUIT-CLOSER. 
De Witt C. Cookingham, Cleveland, Ohio, assignor to the 
Rauch & Lang Carriage Company, Cleveland, Ohio. Filed Sep- 
tember 11, 1907. Combined with a controller handle is a 
circuit-closing. means and a hand-engaging part for holding 
this open except when the controller is in the off position. 


911,032. ELECTRIC TERMINAL CLIP. Willard E. Dow, Brain- 
tree, Mass. Filed October 5, 1907. Comprises opposite jaws 
adapted to embrace a terminal post and having twisted por- 
tions intermediate their length for localizing the resiliency of 
the clip. 7 


911,036. INTEGRATING WATTMETER. Benjamin E. Getchell 
and Oscar O. Smith, Connellsville, Pa. Filed February 26, 
1908. In a meter adapted to operate on circuits of different 
frequencies and voltages the pressure coil has a variable 
resistance in circuit therewith and the series winding has 
a number of sections connected in different relations to vary 
the current-carrying capacity, but to maintain the ampere- 
turns practically constant. 


911,055. MOUNTING FOR FUSES. John J. Lyng, New York, 
N. Y., assignor to Western Electric Company, Chicago, Jll. 
Filed May 23, 1907. A body of soft metal is molded at the 
end of a tube and a fuse wire passes through the tube and 
has its end imbedded in the soft metal. 


911,072. MECHANISM FOR CONTROLLING TIME SWITCHES 
AND FOR OTHER PURPOSES. Justus N. Reynolds and 
Frank E. Buddington, Chicago, Ill, assignors of one-third 
to Abram Diefendorf, Chicago, Ill. Filed September 16, 1907. 
Combined with an electric switch and its terminals is 4 
pivoted switch arm and a set of revoluble contact arms for 
alternately and positively shifting the pivoted arm in oppo- 
site directions. i 


911,081. COLLECTOR RING AND CLAMPING PLATE. Charles 
H. Smoot and Hjalmar Hertz, Chicago, Ill, assignors to 
Western Electric Company, Chicago, Ill. Filed January 2, 
1906. In a turbo-generator the rotating field magnet has 
end discs forming the terminals of the field winding, end 
clamping plates having electrical connections with the termi- 
nals and radial grooves on their outer faces, and collector 
rings integral therewith. 


911,101. AUDIPHONE TRANSMITTER. Charles E. Williams. 
Natick, Mass. Filed August 6, 1907. Has a wave-transmit- 
ting diaphragm located at its back, a _reverberatory chamber 
at its front for receiving the sound waves and_directing them 
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against the front of the diaphragm and granular carbon ar- 
ranged to rest loosely against the front of the diaphragm. 


911,118. RAILWAY-SIGNAL SYSTEM. Richard B. Davis, Los 
Angeles, Cal., assignor of one-half to William K. Mason, 
Caliente, Nev. Filed November 8, 1907. An electrical cir- 
cuit passing through the cars of a train includes a source 
of electrical energy and electromagnetic means to operate 
the valves of pneumatic signals. 


911,139. ELECTRICALLY-ACTUATED HAIR AND WOOL 
CLIPPER. Hugo Luense, Chicago, Ill. Filed March 5, 1908. 
An electric motor of small diameter is mounted in the handle 
and drives the cutters, an incandescent lamp for lighting up 
the work being fixed on the frame. 


7 


——— alin 


AG 


911,118.—ELECTRO-PNEUMATIC RAILWAY SIGNAL. 


911,141. PROCESS OF AGGLUTINIZING ACTIVE MATERIAL 
FOR ELECTRIC ACCUMULATORS. Quintin Marino and 
Edward W. Barton-Wright, London, England. Filed Decem- 
ber 17, 1906. Consists in mixing castor oil with a small 
quantity of finely-powdered litharge and manganese peroxide, 
boiling the mixture and allowing it to clarify, decanting -the 
oil from the precipitate, dissolving it in a hydrocarbon, and 
mixing the oil solution with litharge and acidulated water 
to form a paste. 


911,147. INDUCTION MOTOR AND GENERATOR. Ralph D. 
Mershon, New York, N. Y. Filed April 29, 1905. The sec- 
ondary element has one or more impedances, resistances and 
electrolytic condensers connected with the windings. 


911,168. STORAGE-BATTERY PLATE. Edward W. Smith, 
Philadelphia, Pa. Filed April 13, 1908. Consists of a body 
part of fine ribs having between them spaces that extend 
clear through the plate and having crosswise reinforcing 
ribs and a frame, the sides of which are provided with a 
tapering web. 


911,178. TELEPHONE RECEIVER. Herbert W. Sullivan, Lon- 
don, England. Filed November 30, 1907. Has a multiple- 
point spark gap in shunt with the magnets and within the 
casing, 

911,181. INTER-COMMUNICATING TELEPHONE. Henry C. 
Thomson, Boston, Mass., assignor to Electric Goods Manu- 
facturing Company, Boston, Mass. Filed March 30, 1907. 
A switch mechanism for inter-communicating telephone sys- 
tems comprises a series of plungers sliding through a con- 
tact plate, a contact spring at the side of each plunger and 
a locking plate for retaining each plunger in engagement 
with its spring. 


911,183. MEANS FOR CHECKING HORSES. Tobia Todisco, 
Philadelphia, Pa. Filed September 3, 1908. Comprises two 
electromagnetically-actuated presser buttons adapted to close 
against a horse’s nostrils. 


911,184. CONTROLLING MECHANISM FOR ELEVATORS. 
Frederick E. Turner, Kansas City, Mo. Filed August 24, 
1907. Describes a method of control of the switches and 
clutches for the hoisting gear of an electric elevator. 


911,188. TELEPHONE-TRUNKING SYSTEM. Charles S. Wins- 
ton, Chicago, Ill., assignor to Kellogg Switchboard and Sup- 
ply Company, Chicago, Ill. Filed January 3, 1905. Combined 
with a trunk circuit is a relay mechanism associated with 
the incoming end of the trunk and adapted to maintain 
pee Over the outgoing end to operate the cord-circuit 
aie after the subscriber hangs up his telephone and until 

e connection is severed with the outgoing end of the trunk. 
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911,190. AUTOMATIC RAILROAD SWITCH. Felix Wolf, New 
York, N. Y. Filed September 25, 1907. There are two mo- 
tors to operate the switch, their armatures being connected 
to a screw transversely located between the rails and adapted 
to directly set and lock the switch. 


911,209. RAIL-BOND PROTECTOR. William B. Cleveland, 
Cleveland, Ohio, assignor to the Electric Railway Improve- 
ment Company, Cleveland, Ohio. Filed October 28, 1907. A 
rail bond has a protecting armor of barder material and is 
welded to the armor and to the rail head. 


911,222. TURBINE-BLADE-FIXING MACHINE. Sebastian Ziani 
de Ferranti, Hampstead, London, England. Filed September 
26,- 1904. A machine adapted to electrically weld turbine 
blades to their carrying elements. 


911,231. TELEPHONE-TESTING SYSTEM. Harry C. Goldrick, 
Indianapolis, Ind., assignor to Kellogg Switchboard and Sup- 
ply Company, Chicago, Ill. Filed November 14, 1904. Each 
telephone line terminates at the central office in a two-point 
jack, one contact of the jack being both a testing and a talk- 
ing contact, the testing circuits of the cord circuit being 
integral and free from series contacts during testing. 


911,252. CUT-OUT SUSPENSION PULLEY. Charles S. Moon, 
Topeka, Kan. Filed April 13, 1907. The upper mémber is 
adapted to be secured to the span wire and has a hook; 
the lower member is adapted to have the lamp suspended 
and a drop cord secured to it and passing over the upper 
member. 


911,253. APPARATUS FOR APPLYING ADHESIVES. William 
N. Moore, Redlands, Cal. Filed July 24, 1908. Means for 
heating the contents of a receptacle consist of a tube sub- 
merged in the receptacle and an incandescent lamp adapted 
to be inserted into the tube. 


911,260. APPARATUS FOR COLLECTING ATMOSPHERIC 
ELECTRICITY. Walter I. Pennock, Philadelphia, Pa. Filed 
June 26, 1907. A balloon carries an electrical collector com- 
prising a non-conducting bar and a polished wire wound 
spirally thereon to form an open substantially spherical body. 


911,303. ELEVATOR INDICATOR. John D. Griffen, New York, 
N. Y. Filed March 22, 1897. Combined with a series of 
switches and groups of indicators at different floors are 
branches arranged to complete the circuit of each group of 
indicators on the same floor through the switch at that floor. 


911,338. CONNECTING-JACK FOR TELEPHONE SWITCH- 
BOARDS. Charles H. Smith, Chicago, Il., assignor to Kel- 
logg Switchboard and Supply Company, Chicago, Ill. Filed 
December 30, 1904. A spring-jack comprises a frame having 
a portion of the rear thereof for supporting the jack springs. 


911,339. PARTY-LINE INDICATING KEY. Charles H. Smith, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply 
Company, Chicago, Ill. Filed August 5, 1907. A number of 
switch-actuating plungers and auxiliary rotating means for 
indicating the last plunger depressed. 


911,2°31.—-TELEPHONE-TESTING SYSTEM. 


911,354. TRANSMITTING INSTRUMENT. George E. Winslow. 
Waltham, Mass. Filed July 31, 1908. Combined with two 
circuit controllers is an actuator for each controller and 
adapted to hold the controller in position to open the circuit. 


911,363. SCOREBOARD. George E. Baird, Chicago, Ill. Filed 
April 15, 1908. A baseball scoreboard comprises a number 
of signaling plates bearing numbers or letters representing 
the respective players and main facts of the game, electrical 
means for exposing the signs upon the plates, and a key- 
board by which this means is controlled to display and con- 
ceal individual signs at will, 


911,364. DYNAMO-ELECTRIC MACHINE. Herbert A. Balcome, 
Boston, Mass., assignor to Holtzer-Cabot Electric Company. 
Filed July 1, 1907. An electric motor has a laminated field 
core provided with polar extremities. 


911,377. PARTY-LINE INDICATING KEY. Guy M. Campbell, 
o wee eves to Kellogg Switchboard and Supply 
ompany, cago, Ill. Filed April 17, 1908. 

ERO oid aan p i, 1908./ A modification 
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911,378. STOPPING MECHANISM FOR LOOMS. Thomas A. B. at each end for short-circuiting the bars, and radial hollow 


Carver, Glasgow, Scotland, assignor to Textile Appliances, 
Limited, Glasgow, Scotland. Filed February 10, 1908. The 
mechanism is under the contro] of an electromagnet. 


911,384. KEYBOARD TELEGRAPHIC TRANSMITTER. Patrick 
B. Delany, South Orange, N. J. Filed May 26, 1905. Com- 
prises a series of message-transmitting contacts and contact 
members adapted to traverse them. 


911,409. ARC-LAMP HEADLIGHT. Benjamin B. Lacy, Houston, 
Tex., assignor to Anderson-Lacy Electric Headlight Company. 
Filed September 24, 1907. A lifting device for arc lamps 
consists of an electrically-operated lifting rod and a clutch 
pivotally connected to one end of it. 


911,411. CARBON HOLDER FOR ELECTRIC LAMPS. 
Lang, Olean, N. Y. 
for arc lamps. 


911,414. MULTIPLE - CYLINDER - MOTOR IGNITION APPA- 
RATUS. Burton L., Lawton, Meriden, Conn., assignor to the 
Unit Coil Company, Jersey City, N. J. Filed June 19, 1907. 
A number of interchangeable induction coils are removably 
mounted in a casing, the secondary windings being connected 
to the spark plugs of the different cylinders. 


911,429. CLEAT FOR ELECTRIC WIRING. Roderick McLen- 
nan, Ballston Spa, N. Y. Filed February 18, 1908. An 
angular porcelain cleat is arranged to support wires around 
a corner and has a right-angled body portion with a corner 
slot and a transverse slot near each end. 


911,438. TELEPHONE RECEIVER. William E. Peters, Athens, 
Ohio. Filed December 24, 1907. Between the casing and the 
diaphragm are soft cushioning rings. 


Carl J. 
Filed April 30, 1908. An electrode holder 


911,481.—_SQUIRREL-CAGE ROTOR CONSTRUCTION. 


911,439. CONTACT PLUG FOR ELECTRIC IRONS, HEATING 
APPLIANCES AND THE LIKE. Richard G. Pheysey, On- 
tario, Cal. Filed August 22, 1907. Screwed within the plug 
are two spring clips, each formed of sheet metal secured 
together so as to enclose one end of the lead wires, the two 
tongues secured to the terminals of an iron being adapted 
to project into the plug and between the spring clips. 


911,446. THERMO-ELECTRIC PILE. Adolf Rittershaussen, Cas- 
sel, Germany, Filed June 9, 1908. Comprises a number of 
superposed annular couples, each formed of two components 
of different metals and each component consisting of two 
concentric cylindrical rings and arms between them. 


911,447. ELECTRIC-LIGHT BRACKET. William Roessler, Olean, 
N. Y. Filed May 2, 1908. A tubular arm carrying a socket 
at its end swings on a pintle. 


911,448. TROLLEY. Paul H. Rosskamp and Ludwig Kellermann, 
Tarentum, Pa. Filed August 24, 1908. Vertical arms loosely 
mounted at the sides of the harp extend upwardly over the 
wheel, 


911,459. APPARATUS FOR THE MANUFACTURE OF LEAD- 
INCASED WIRE OR CABLES FOR ELECTRIC AND OTHER 
PURPOSES. Charles Tatham, New York, N. Y. Filed Oc- 
tober 2, 1908. A reservoir for containing lead has a ram 
to force the lead, a bottom piece with a core and die for 
the passage of a cable and a conduit for cooling medium 
to temper the degree of the lead as it is forced about the 
cable by the ram, 


911,472. ELECTRIC SAFETY RAZOR. 
York, N. Y. Filed June 27, 1908. 
rotary blade. 


911,475. MULTIPLE LAMP SOCKET. Leger J. Castonguay, 
Bridgeport, Conn., assignor to the Bryant Electric Company, 
Bridgeport, Conn. Filed August 6, 1908. Has a series of 
socket units, each with its axis inclined, but with its in- 
sulating base part parallel to the axis of the cluster. 


911,481. INDUCTION MOTOR CONSTRUCTION. Henry F. Els- 
hoff, Norwood, Ohio, assignor to the Bullock Electric Manu- 
facturing Company, Filed February 7, 1906. A squirrel-cage 
rotor has a number of conductor bars, a conductoring ring 


Luigi Brunacci, New 
An electric motor drives a 


‘N 


rivets for connecting the bars and rings. 


911,519. MEANS FOR ELECTRICALLY OPERATING THE OP- 
ERATING MECHANISM OF A FARE REGISTER. John F. 
Ohmer, Dayton, Ohio, assignor to Ohmer Fare Register Com- 
pany, Rochester, N. Y. Filed October 3, 1907. The register 
is controlled by an electromagnet with a connection between 
its core and the actuating mechanism of the register. 


911,522. ELECTRIC BATTERY HOLDER AND BATTERY. 
George L. Patterson, New York, N. Y., assignor to Alice C. 
Patterson, New York, N. Y. Filed April 18, 1908. A holder 
for dry cells is provided with two sets of terminals for con- 
necting the cells conveniently. 


911,527. IGNITION TIMER. Lorenzo B. Shivers, Anglesea, N. J. 
Filed June 17, 1908. A circular casing has interna! contacts 
engaged by a contact roller moving around a central shaft. 


911,531. TELEPHONE APPARATUS. Charles H. Viggars and 
Ernest H. Stolz, Chicago, Ill.; said Viggars assignor to said 
Stolz. Filed January 13, 1908. The transmitter is made of 
a pair of electrodes, one of them formed of carbon having 
in its front face a number of cylindrical sockets, each con- 
taining a single row of carbon granules. 


911,549. ELECTRIC RELAY. Fitzhugh Townsend, New York, 
N. Y., assignor to Samuel] Marsh Young, New York, N. Y. 
Original application filed June 13, 1904. Divided and this 
application filed March 5, 1906. A selective relay comprises 
a fixed part having polar extensions, a movable part pivotally 
mounted between these extensions and having a coil thereon 
whose plane when in equilibrium will be that of the magnetic 
field between the polar extensions. 


911,557. ILLUMINATING SIGN. Albert H. Hawkes, New York, 
N. Y. Filed October 19, 1907. Behind the sign characters 
is a series of inclined reflector slats that ‘refiect outwardly 
the light from a single row of incandescent lamps at the 
bottom. 


RE-ISSUE. 


12,914. MECHANISM FOR GONGS AND THE LIKE. Henry E. 
Reeve, New York, N. Y. Filed December 16, 1908. Original 
No. 868,221, dated October 15, 1907. An electro-mechanical 
gong mechanism comprises a rotatable hammer shaft, a stop 
lever, a latch for same, and electromagnetically-operated 
means for releasing the latch. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the 
United States Patent Office) that expired February 9, 1909: 


468,588. ELEVATED ELECTRIC CONDUIT. C. O. Newton, 


Homer, N. Y. 

468,414. ELECTRIC ALARM CLOCK. W. S. Burroughs, St. 
Louis, Mo. 

468,416. DYNAMO-ELECTRIC MACHINE. G. E. Dorman, Chi- 
cago, Ill. 

468,451. MAGNETO-ELECTRIC MACHINE. J. Hunt, New 
York, N. Y. 

468,473. REPEATER FOR ELECTRIC CIRCUITS. M. G. Crane 


and F. W. Cole, Newton, Mass. 


468,487. ELECTRIC-LIGHTING SYSTEM. S. L. Tripple, New 
York, N. Y. 

468,492. ELECTRIC MOTOR TRUCK. F. O. Blackwell, Boston, 
Mass. 

468,497. LIGHTNING ARRESTER. E. Thomson, Lynn, Mass. 

468,500. SYSTEM FOR OPERATING GLOW LAMPS BY 


J. F. H. Gorges, 


MEANS OF MULTIPHASE CURRENTS. 
Berlin, Germany. 


468,585. ELECTRIC CABLE. W. Vogler, Somerville, Mass. 
468,597. ELECTRICAL INDICATOR. M. A. Deuel, Rochester, 
N. Y 


468,654. ELECTRIC CONNECTOR. G. Gibbs, Milwaukee, Wis. 
468,686. ELECTRIC GOVERNOR. J. T. O’Brien, Kearney, Neb. 


468,697. RESETTING DEVICE FOR ANNUNCIATORS. R. A. 
Schoenberg, New York, N. Y. 


468,708. ELECTRIC RAILWAY. C. W. Thomas, Jersey City, 
N. J. Í 

468,711. ELECTRIC ARC LAMP. A. G. Waterhouse, Hartford, 
Conn. 

468,716. ELECTRIC MOTOR. J. T. Wilson, Tyrone, Pa. 

468,752. RHEOSTAT. A. J. Shaw, Muskegon, Mich. 

468,755. TELEGRAPHY. W. F. Wentz, Newark aN: J. 
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ISSUED WEBKLY 


COMBINING BOILER ROOMS IN POWER PLANT 
EXTENSIONS. 

A question which sometimes causes trouble in the extension 
of a power plant is whether the new and old boiler rooms shall 
be combined and operated as one group of steam generators 
under a single roof, or whether a separate installation and inde- 
pendent operation shall be provided. There are advantages on 
cach side of this question. In the case of the ‘separate installa- 
tion, increased reliability of service and sometimes reduced cost 
of construction apply. If anything happens to put the initial 
boiler installation out of service, a separate outfit need not be in- 
terrupted if the two rooms are actually isolated, even though 
their steam mains and leads to different prime movers may be 
multipled. There is no reasonable doubt that a much wider 
range of accidents can be sustained in the case of the separate 
boiler installations, without entire interruption of the service. 
Again, where the expansion of the original boiler room can take 
place only along lines of heavy construction expense and often 
cramped room for working and inspection, it may easily prove 
to be cheaper in first cost to install the new boilers in a separate 
room, without providing any wide open physical connection 
between the old and the new portions of the plant. 

The separate plant can scarcely expect the same economy 
of operation, however, that should be enjoyed by the single, 
combined old and new equipment under one roof. In general, 
additional coal-handling facilities can be added at less expense 
to an existing installation than designed and erected for an 
entirely separate boiler plant. The coal storage of a larger 
room will, in general, be less costly than for two boiler plants 
of comparable size, which are separated. If there is plenty 
of room on all sides of the station for expansion, it will usually 
be cheaper to extend an existing boiler room than to build a 
separate one. The advantages of concentration undoubtedly 
mean less cost for attendance, and, incidentally, less anxiety 
A hard and fast solu- 
tion is clearly out of the question, considering the number of 
factors bearing on it. In a specific case it is therefore advan- 
tageous to consider the relative first cost of the separate and 
combined installations, the cost of space and provision, or lack 
of it, for expansion in the initial plant design, the capacity of 
existing flues and stacks, fans and economizers, if any are in 
service, possibility of installing the piping so that a break or 
boiler failure in one part of the plant shall not stop the opera- 
tion on the newer or older batterics, as the case may he, 
accessibility of the different portions of the plant and the labor 
needed to handle the installation, relative cóst of Installing 


on the part of the boiler-room foreman. 
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and operating additional coal-handling facilities, if mechanical 
fuel control is employed, and finally, the possibility of further 
expansion to the ultimate capacity of the plant as a whole. 

| A typical illustration of a plant where the installation of 
a separate boiler room seemed the best solution is afforded by 
the Springfield (Mass.) station of the United Electric Light 
Company. When growth of business called for additional fa- 
cilities, it was decided by the officers of this company to install 
a steam-turbine equipment of several thousand kilowatts ca- 
pacity, with additional boilers and auxiliary equipment. The 
initial steam station of the company is located on the shore of 
the Connecticut River at the foot of State Street, and on the 
east side of the plant, cutting off expansion in that direction, 
are the main-line tracks of the New York, New Haven & 
Hartford Railroad system. A narrow space between the rail- 
road tracks and the power house is utilized for coal storage, and 
the coal is handled from this storage into the crusher and 
conveying system of the original station by a locomotive hoist 
operated by electric power. It was decided to install the new 
turbines in a separate building, practically adjoining the engine 
room of the old station, and the boilers for the new units were 
set up in a new room behind the new turbines. The company 
thus built a new plant complete alongside its initial station, 
while it preserved the old plant’s identity and placed the elec- 
tric generating units close enough together to enable the plani 
as a whole to be operated as a unit if desired. The boiler 
rooms are separated by more than the length of the original 
engine room, but it is possible for the company, at any time 
it wishes, to connect the main steam headers together, so that 
in case of trouble in one boiler room steam can be furnished 
from the other one except in the event of both sets of batteries 
being worked at full load on their most immediate prime 
movers. The problem of coal supply to the new boiler room 
was solved by the use of the locomotive crane, whose track has 
merely been extended sufficiently to serve the crusher and con- 
veyor system of the new boiler room at the south end of the 
yard. In other words, the coal storage is now central with 
respect to the two boiler rooms, and the independence of each 
is thoroughly insured. 

In the plant of the Worcester (Mass.) Electric Light Com- 
pany the advantages of the combination of old and new boilers 
in a single room appear plainly. The arrangement of the 
boiler and engine rooms in parallel instead of in tandem, as 
at Springfield’s older plant, and the availability of space for 
lateral expansion at Worcester, indicated at each alteration of 
the plant within late years the propriety of keeping the entire 
boiler installation homogeneous and compact. With a hand- 
fired plant, as at Worcester, the importance of covering the 
maximum boiler horsepower with each man, up to the limit 
of first-class firing, renders it desirable to draw the installation 
close together. By proper valving of headers and supply pipes, 
precautions can be taken to insure continuous service, and if 
there is ample space for extension, using the walls of the origi- 
nal building and the steel or concrete structures of coal-han- 
dling equipment, reduced cost of additional boiler capacity will 
follow close upon the extension of the station. 


Vol. 54—No. 8 


INTERNAL-COMBUSTION ENGINES FOR ELECTRIC 
GENERATION. 


One of the fields in which great progress has been made 
in the last few years is in the use of internal-combustion en- 
gines as prime movers for electric generation. The gas engine 
of today, whether utilizing natural gas, producer gas, or other 
fuel, represents an immense advance over its prototype, the 
original Otto gas engine. 

In a recent address before the Blue Room Engineering 


Society, of New York city, Mr. George Orrok, secretary of the 


Gas Power Section of the American Society of Mechanical 
Engineers, and mechanical engineer of the New York Edison 
Company, stated that gas engines now show performances, 
under regular commercial conditions of running, of 20,000 


‘down to 15,000 B. t. u. per kilowatt-hour, as compared with 


the best performance of the steam engine, namely, 25,000 
or 30,000 B. t. u. The steam figures given were taken with 
oil as the fuel burned under the boilers, and are markedly 
superior to those for coal, Oil as fuel under steam boilers 
is used more extensively in the West, while coal fires are usually 
employed in the Fast. 

Operating engineers in charge of steam plants of any 
capacity should give the necessary time and mental effort to the 
study of the gas engine—in fact, to the study of the whole 
subject of gas power, from producer or blast-furnace sources 
of gases, to ignition. The high-power gas engine has come 
to stay, after a long period during which its theoretical advan- 
tages as a prime mover—due to the elimination of one step in 
the energy-transformation cycle, by burning the fuel directly 
in the engine cylinder—seemed unable to attract the serious 
attention of investors. Among the opportunities for study of 
this subject we may mention the recently established Gas 
Power Section of the American Society of Mechanical Engi- 
neers. The new class of membership in this Section, known 
as the Affiliate, is open to operating engineers, who might other- 
wise hesitate to join the society. To become an affiliate means 
getting in touch with the great and increasing work of the 
society along the lines of this important subject. 

In the early days of the experimental use of the gas engine 
in generating alternating current, much difficulty was expe- 
rienced, and even more fear of difficulty was entertained, in 
establishing and maintaining synchronism between generators 
driven by gas engines and those driven by reciprocating steam 
engines or steam turbines. The basis of this trouble was that 
the early gas engines were of the “four-cycle” type, giving cnly 
a single power impulse per cylinder, for every two revolutions. 
This infrequency of the power impulses gave rise to some un; 
steadiness of operation, or rather to a variation of velocity in 
each revolution, which meant a corresponding variation of 
frequency in the alternating current generated. With the 
modern gas engine of the two-cycle type, used for electric 
generation, however, twice the number of power impulses 
per cylinder is obtained; and even with the four-cycle 
engine having two cylinders, the necessary steadiness 
of operation and uniformity of frequency is attained. With 
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this type there is no difficulty in securing a turning move- 
ment as even as that obtainable with good types of reciprocat- 
ing steam engines. After all, good synchronizing in the central 
station, under modern conditions, is a matter of the skill of 
the attendant rather than of the type of apparatus. 

In regard to the size of units, 5,600 horsepower is about 
the largest up to this writing, there being some six units of 
about this capacity in daily use. Two of the large gas-engine 
manufacturers have had orders for 240 1,000-horsepower cyl- 
inders—figures sufficiently striking to indicate the live status 
of the gas-engine proposition. 

Gas engines are, it is true, relatively costly in space occu- 
pied. But, on the other hand, properly they are not to be 
installed where space considerations are extreme, as in plants 
located on expensive real estate in large cities. That is the 
field of the steam turbine. 

In conclusion, the Siemens gas producer is the basis of 
this mighty advance. But blast-furnace gases and natural 
gas—and in the smaller sizes gasolene, denatured alcohol, and 
other fuels—are also distinctly of the present and future for 
the generation of power in internal-combustion engines. An 
interesting economy figure cited by Mr. Orrok was something 
better than a pound of coal per horsepower, on a year’s run, 


using a euction producer and anthracite coal. 


IMPROVED CONDITIONS IN THE UNITED STATES 
PATENT OFFICE. 


The annual repcrt of the Commissioner of Patents for 
the year 1908, as abstracted on another page of this issue, 
discloses an improved condition of affairs in the United States 
Patent Office that will be gratifying to the inventors, for whom 
the office is in existence. It has been a chronic complaint 
against this government bureau that it was woefully dilatory 
in its work and far behind the times in its general business 
methods. The adherents of the bureau have asserted that this 
was due to the failure by Congress to grant additional help 
for many years to keep pace with the steadily growing business 
of the office. During the past year Congress has yielded to 
these demands and given the office nearly one hundred addi- 
tional examiners and clerks as well as provided an increase in 
salaries of the examiners for the first time in sixty vears. This 
action of Congress and of Secretary of the Interior Garfield 
in bringing about the much-needed reforms has enabled the 
Patent Office to bring practically all its work close up to date 
within six months after the increased force set to work. A 
new classification division has been inaugurated that will.prop- 
erly classify and digest the millions of foreign and domestic 
patents issued, so that the labor and expense of future exam- 
inations will be much reduced and the degree of validity of 
the patents issued decidedly increased. While these reforms 
will undoubtedly have a prolonged influence in facilitating 
the work of the office, there should be made a more persistent 
endeavor to impress upon Congress from time to time the 
necessity of keeping the Patent Office closely in touch with 


the needs of the mechanical industries. The Patent Office is 
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a more than self-supporting government bureau. There is on 
hand in the Treasury of the United States $6,890,726, which 
is the accumulation of the annual surpluses to the credit of 
this bureau. It has been strongly urged and should be insisted 
on that this sum, or as much thereof as is needed, should be 
used in providing a modern building that will adequately 
afford room for the prompt and proper conduct of the business 
of the invertors, for which they more than pay the total cost. 


LIGHTING LARGE ENGINE ROOMS. 


One of the most troublesome of the minor problems of 
power-plant design is the question of providing adequate light- 
ing in the engine room without undue expense of installation 
and operation. The larger the station the more difficult it be- 
comes to select the equipment best adapted to give plenty of 
light at moderate cost, especially when the head room in the 
station runs from thirty feet upward. The frequent solution 
is to install rows of incandescent lamps wired in multiple on 
the under sides of the steel roof trusses, supplementing this 
equipment with side lights on the walls and outlets for fixed or 
portable lamps at accessible points on the engine frames. In 
cases where the trusses are fairly low this method gives excel- 
Jent results, provided a shade er reflector is used with each lamp 
to throw the light downwerd upon the machinery, and to pre- 
vent the dispersion of the ravs horizontally where they can do 
little or no good. With the higher ceilings the individual lamps 
must be of greater power or spaced closer together in order to 
be effective. 

In one plant recently examined the difficulties of proper 
lighting by the use of small units without reflectors were readily 
apparent when the conditions were considered. The engine 
room was ninety feet long by fifty feet wide, and contained 
three vertical cross-compound direct-connected units served by 
a hand-operated crane spanning the full width of the station. 
The bottoms of the roof trusses were thirty-five feet above the 
floor level. The lighting was accomplished by the installation 
of twenty-five ordinary clear-bulb sixteen-candlepower incan- 
descents located about two feet apart on the under side of 
each truss, giving a total flux of 1,600 candlepower for the outfit. 
In addition the side walls were each equipped with three orna- 
mental groups of three fifty-candlepower lamps each, and each 
engine was provided with twelve incandescents of sixteen candle- 
power, conveniently located and controlled by separate circuit 
switches. ‘The excessive height of the engine room; absorbing 
power of the machinery, which was painted black; absence of 
reflectors above the truss incandescents; accumulation of dust 
on the relatively inaccessible bulbs; low individual power of the 
separate lamps, and the comparatively wide spacing of the bulbs 
in relation to the length and width of the room, combined to 
produce an illumination relatively expensive in first cost and 
maintenance, comparatively costly in current consumption, and 
insufficient in amount in the working portion of the plant. The 
side lights were not very effective on account of their small 


number and the absorption of the globes. 
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New Features of the Simplon Line. 


During a recent visit to Switzerland 
the writer spent some time in the neigh- 
borhood of the Simplon Tunnel, and was 
shown the most interesting features of 
this great enterprise by the courtesy of 
M. Graf, one of the chief engineers of the 
line. The present article will dwell espe- 
cially upon the new points relating to 
the tunnel section, which have not been 
described hitherto, and at the same time 
give an account of the new Brown-Boveri 
electric locomotives which are now in use. 
These locomotives have been but recently 
constructed, and they present many points 
of novelty. It is claimed that they repre- 
sent the latest advance which has been 
made on the Continent in the way of 
three-phase locomotives. Aside from the 
locomotives, the writer had occasion to 
inspect the two power plants of the Sim- 
plon section, one of which is located at 
the Swiss end of the tunnel at Brigue and 
the other at the Italian side at Iselle. 
At Brigue there is also a new station of 
considerable size, which has been installed 
in order to furnish the current needed 
for the lighting of the tunnel and of 
the station premises and also for the 
block signals as well as the signal lights 
within the tunnel. In order to secure the 
proper ventilation of the tunnel there is 
a set of powerful blast fans, driven by 
electric motors placed at each end of the 
tunnel. It will be seen, therefore, that 
the electrical features of the Simplon 
Tunnel section include a number of 
points which are worthy of mention. 

It will be remembered that the tunnel, 
which is about twelve miles in length, is 
equipped with a 3,000-volt overhead trol- 
ley wire for the locomotives. There is 
an extensive station yard at the Brigue 
depot, in which there are a considerable 
number of tracks equipped with overhead 
wires. A like disposition, but on a 
smaller scale, is used on the Italian side 
of the tunnel, and here the available space 
is much less, owing to the mountainous 
character of the country. 

Most of the electric equipment for the 
tunnel, the power stations and the loco- 
motives has been installed by the Brown- 
Boveri firm, of Baden. After installing 
the Simplon line, this company engaged 
to operate it for a certain length of time 
in order to demonstrate the proper work- 
ing of the system, after which the line 
was to be turned over to the Swiss Federal 
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Railroads, should it prove satisfactory. 
This transfer was made during the past 
year, so that at present the Simplon 
section forms part of that system and is 
cperated under the direction of the rail- 
road department. 

NEW THREE-PHASE LOCOMOTIVES. 

As the new type of electric locomotive 
differs in many ways from what has been 
brought out up to the present in the way 
of three-phase locomotives for heavy 
trains, the writer will mention as many 
of the leading features as he was able tu 
note during an examination of the loco- 
motives. A complete technical account 
of the working of the motors and trans- 
formers and the remainder of the appa- 


As concerns the mechanical features of 
the locomotive, the main difference from 
the older type lies in the method which 
is adopted for driving the wheels from 
the motors. There are two motors on the 
locomotive, which occupy the wHole width 
of the truck, and the wheels are driven 
symmetrically on either side. The two 
motors lie next the centre of the chassis 
and practically touch in the middle. In 
crder to drive the wheels they are con- 
nected to the latter by a series of driving 
bars. In the previous type there were 
three main driving wheels used, and these 
were mounted together at the middle part 
of the locomotive. In addition to these 
there was a small pony wheel at each end, 
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ratus is now being prepared by the man- 
ufacturers. 

The new locomotive has been in regu- 
lar service upon the tunnel section for 
about six months past, and the engineers 
of the line consider that it shows a 
marked advance upon the former loco- 
motives, which were constructed by the 
same company. At present the road is 
using two of the old locomotives and two 
of the new ones for taking the trains 
through the tunnel. As regards the 
former locomotives, a very complete de- 
scription of them has appeared in a pre- 
ceding issue of the ELECTRICAL REVIEW, 
so it will suffice merely to bring out the 
principal points of difference which are 
shown by the new type of electric loco- 
motive. 


but only the three driving wheels were 
ioined together by connecting rods. At the 
point where these are coupled to the mid- 
dle wheel, there is joined a second and 
upper horizontal bar, which is also piv- 
oted at this point. The ends of the upper 
bar are pivoted upon two cranks, which 
are mounted on the ends of the motor 
shafts. By this method of coupling, it 
will be seen that the rotation of the motor 
shafts is made to drive the upper bar and 
the middle wheel, and in consequence the 
connecting rods drive the other two main 
wheels at the same speed. 


In the new locomotive the two mo- 
tors are mounted on each side of the 


centre of the chassis, with the centres of 
ihe motors lying above the centre line j 
the locomotive wheels. On the shaft 0 
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each motor 1s mounted a crank balanced 
by a counterweight, and each crank works 
upon a central driving frame, which is 
built as an X-shaped framework. From 
this there is a connecting rod passing to 
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found in practice to be an advantage over 
the five-wheel system, which was used in 
the former type, and there are now four 
driving wheels on a side instead of three 
as before. 


THE NEW SIMPLON TUNNEL LOCOMOTIVE. 


each set of the driving wheels of the 
locomotive, and it is connected to these 
hy means of counterbalanced cranks. The 
disposition of the two sets of driving 


In the electrical part of the new ioco- 
motive, one of the main points of dif- 
ference lies in the construction of the mo- 
tor. A new departure in the design of 


THE SIMPLON TUNNEL LIGHTING PLANT, 


Wheels is symmetrical. In this way the 
rotation of the motors is caused to drive 
the middle coupling frame, and thence 
the movement is transmitted to the loco- 
motive driving wheels. This method is 


the motor lies in the use of a squirrel- 
cage rotor of large diameter, made up in 
the usual way, of a set of copper bars 
which are well ventilated. The bars are 
each connected to a common ring on the 
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end of the rotor by means of end-coupling 
strips. Upon the end of the motor is 
bolted a spider of circular form, which 
serves as an end plate for holding the 
shaft bearing. In the new motor the 
design of the stator is such that the num- 
ber of poles can be changed by means of 
a set of connections, which are brought 
to the controller, in order to secure some 
different speeds in this way. The former 
type of motor used a resistance in the 
circuit of the rotor, but the present type 
is superior in that it is not likely to burn 
out, and the rotor is of a simpler form. 
The motor, which is suspended from the 
side-bars of the locomotive, has a rated 
capacity of 650 horsepower and operates 
at 350 revolutions per minute when the 
train is running at the standard speed, or 
forty-five miles an hour. When at full 
speed it uses the voltage of the overhead 
wire, 3,000 volts, directly upon the ter- 
minals, This voltage is lowered by the 
transformer mounted on the locomotive 
when it is desired to reduce the speed. 

These transformers are of large size 
and are mounted in the casings formed 
by the sloping ends of the locomotive. 
Each of the motors has one transformer 
allotted to it. The transformer has a 
number of separate windings, which have 
the ends brought out in order to give a 
certain number of different voltages upon 
the motor, and these connections are 
changed by means of a horizontal con- 
troller drum which is mounted along the 
cutside of the transformer. The control- 
ler drum is rotated by means of a com- 
pressed-air device which is placed at one 
end, and turns the drum through a set 
of gearing. 

All the apparatus of the locomotive is 
operated from the motorman’s controller 
by a pneumatic system. For this purpose 
£ motor-driven air compressor is placed 
just back of the transformer. The inside 
of the locomotive forms a roomy com- 
partment, which contains the different 
controlling devices. At each end is the 
motorman’s control bench, provided with 
a number of indicating instruments and 
the main controlling handle for the pneu- 
matic devices. For changing the direc- 
tion of the motors there is used a device 
which consists of a compressed-air motor 
to whose shaft is coupled on each side a 
contact drum for operating the reversing 
switch. Another pneumatic apparatus 
serves to change the number of poles of 
the motors in order to give different 
epeeds. It is stated that by the use of 
the pole-changing method four speeds can 
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be obtained. In one case the use of six 
poles for the motor gives a running speed 
of forty-two miles an hour, and with 
double the number, or twelve poles, we 
have half the speed, or twenty-one miles 
en hour. For the second set of connec- 
tions the number of poles is either eight 
or sixteen, and the corresponding speeds 
are thirty and fifteen miles an hour. At 
the same time, the speed can be changed 
by varying the voltage on the motor by 
changing the transformer connections. 
As regards the use of the transformer, it 
is the general practice to commence with 
1,000 volts upon the motor from the 
transformer controller, and to gradually 
increase the voltage. The air compressor 
gives also the supply for the Westing- 
house air brakes which the locomotive 
carries. All the pneumatic controlling 
devices within the cab are well protected, 
being housed within a series of casings 
in the wall. A very practical device is 
employed for preventing danger by touch- 
ing the high-voltage apparatus. A key 
of special form is used for opening the 
doors of the cases, but this key acts as a 
plug for a contact device, so that by tak- 
ing out the key from the socket the cur- 
rent is broken, and the doors cannot be 
opened before this is done. In this way 
none of the high-tension connections can 
be reached before the current is cut off. 

The lighting of the locomotive cab and 
also of the signal lamps on the ends of 
the locomotive is carried out by direct 
current, and for this purpose there is 
used a small motor-generator set which 
is run from the main transformer and 
delivers thirty-five volts direct current. 
As regards the trolley, which is mounted 
on the roof, the same kind of pneumatic 
trolley as was used before is retained in 
the present case, there being a device by 
which it is necessary to lower the trolley 
from contact with the overhead wire be- 
fore the doors of the controlling apparatus 
can be opened. 

At the present time there are in use 
two of the new locomotives and two of 
the preceding type. The trains are of 
variable length. The longest train which 
is used practically is made up of a locomo- 
tive and twenty cars. In the tests which 
were made some time since, it wa» found 
that the locomotives ¢ould draw a train 
of twenty-four cars. The maximum load 
drawn by a locomotive is 500 tons for 
a train of this kind, running in the tun- 
nel at forty miles an hour, upon the 
gradient of 0.2 per cent and against the 
ventilating current of air which circulates 
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within the tunnel. During the six 
months which they have been in service 
the new locomotives have made a total 
run of 25,000 miles, and their general 
performance, especially from an electrical 
standpoint, is considered as superior to 
the other type. There were also three of 
the Ganz Company’s (Budapest) locomo- 
tives in use upon the Simplon line, but 
when the new ones were finished the 
others were transferred to the Valtellina 
railroad, in Italy, as they were needed 
for that line. 

Counting both ways, there are now run- 
ning about twenty-four trains per day on 
the tunnel section and thus passing be- 
tween the Swiss Federal Railroad and 
the Italian railways. In this number 
there are many freight trains. As to the 
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electric line, until it reaches the tunnel. 
It passes through the latter without stop- 
ping, and upon coming out of the tunnel 
it reaches the station of Iselle almost im- 
mediately, as the distance here is much 
shorter. At the station the electric ioco- 
motive is uncoupled and the steam loco- 
motive, which is in readiness at this point, 
is coupled to the train. It then continues 
its way over the Italian railroad system 
by way of Domo d’Ossola to Milan and 
other points in the north of Italy. 

It takes nearly twenty minutes to make 
the trip through the tunnel, even when 
the train is run at the high speed. Ii is 
noticed that the temperature rises con- 
siderably in the tunnel, and this is due 
to the presence of a number of hot 
springs, from which the water is carried 


THE TUNNEL PORTAL, SHOWING TROLLEY SUSPENSION AT BRIGUE. 


passenger trains, one of the principal ones 
is the train de luxe from Paris to Milan, 
which is generally made up of three cars. 

As regards the maneuver of the trains, 
the operation is a very simple one. The 
train comes over the regular line of the 
Swiss Federal Railroads through the 
Rhone Valley, and reaches Brigue; it 
stops at the station, which is the terminus 
of the railroad line, and the steam loco- 
motive is uncoupled and run upon a side- 
track. Passengers are not obliged to 
change cars, in the case of the through 
trains. One of the electric locomotives 
is then brought in front of the train and 
coupled to the latter. This operation 
does not usually take more than five min- 
utes to carry out, and the train then pro- 
ceeds for half a mile or more over the 


off by piping. To keep down the heat, it 
was found necessary to establish a power 
ful draft through the tunnel, and for 
this purpose the present air-blast method 
was adopted. As before mentioned, the 
draft is obtained by the use of a ventilat- 
ing plant at each end. In one of the 
illustrations, which shows the mouth of 
the tunnel at Brigue, will be seen a tower- 
like structure lying against the left-hand 
side of the portal. It contains a powct- 
ful suction fan which is driven by an elec- 
tric motor in order to draw ihe alt 
through the tunnel. At Iselle there }§ 
installed a similar blowing outfit, which 
is designed to aid the former, and in 
consequence it works in the contrary di 
rection, forcing air into the tunnel, while 
the other fan rawsyit-outs | In order to 
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carry this out to the best advantage, the 
mouth of the tunnel is closed by a sliding 
gate when the train is not passing, and 
the air is drawn off by a side opening. 

The arrangement of the sliding gate 
will be noticed in the same illustration. 
It is raised and lowered by an electric 
motor which is placed above the gate 
within the tunnel, by means of a chain- 
and-drum system. The gate is made of 
on iron frame, which is covered with stout 
canvas, 

The power which is needed for oper- 
ating the locomotives on the tunnel sec- 
tion is furnished by two different hy- 
draulic plants, one of which is installed 
al Briguc and the second at Iselle, at the 
farther end of the tunnel. The second 
of these plants is designed to give 1,500 
horsepower, while the first plant has a 


“single unit of 1,200 horsepower, making 


a total of 2,700 horsepower available 
for the road. Waterpower is secured for 
the Brigue plant from a dam which is 
located at some distance up the Rhone 
Vallev, and in this way there is secured 
a head of water of 140 feet. 

The last-mentioned .plant is used ex- 
clusively for the power supply of the road, 
and, besides this, there has been installed 
a large station alongside the former one, 
which serves for the lighting circuits. 
The latter includes the different lamps for 
the Brigue station and yards as well as 
the lighting of the inside of the tunnel. 
This station contains two principa! units. 
The machines are driven by belt from a 
countershaft, and the turbines are con- 
nected to the latter. The alternators are 
of the three-phase type and are built by 
the Industrie Electrique Company, of 
Geneva; they run at 500 revolutions per 
minute and can develop twenty-five am- 
peres at 4,000 volts. One of these units 
is sufficient to furnish the lighting cur- 
rent, and the second machine serves as 
a standby. At the end of the station is 
the main switchboard. The station also 
contains a small motor-generator set 
which is used for charging a storage bat- 
tery, and the latter is employed for the 
current needed within the tunnel for the 
signals, bells and telephones. The gen- 
erator set consists of a three-phase, 110- 
volt motor coupled to a 250-volt generator, 
and next to it is mounted a switchboard 
for these circuits, 

A small room lying in the rear of the 
main switchboard is used for the connec- 
tions of the back of the panels and also 
as a substation for the reduction of the 
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voltage. This is carried out by two 
transformers which work on 4,000 volts 
for the primary and 110 volts for the sec- 
ondary or lighting circuit. 

Within the tunnel is a well-planned 
system of signals which are operated by 
the current from this plant on the stor- 
age-battery circuit. At each kilometre 
(0.6 mile) along the tunnel is placed an 
electric bell and a signal light, as well 
as a telephone. When the train is pass- 
ing in the tunnel the lights are turned 
on, and the bell sounds at each of the odd 
kilometre points. Before the entry to the 
tunnel is a stationmaster’s house, and at 
this point a bell is rung in order to show 
that a train has left the Brigue station 
and is approaching the tunnel. The sig- 
nal lights, which are spaced along the 
tunnel, consist of a lantern placed along 
the wall and containing two incandescent 
lamps. These are supplied by a trans- 
former for each lantern, which works on 
a voltage of 1,000, supplying 110 volts. 

At the middle point of the tunnel there 
is an enlargement, which contains a 
double-track by-pass, in order to allow 
two trains to pass at this point should 
this be needed in any special case. Here 
is also located a room which contains 
various signal apparatus, especially that 
which is used for the block signals, and 
there is a storage battery installed at this 
point. The telephone which is placed at 
each of the kilometre points along the 
tunnel is used when any repairs or in- 
spections are being carried out, so that the 
engineers or workmen can readily com- 
municate with each other. 
ede 


Laying the Cable Between Emden and 
Teneriffe. 


Consul Solomon Berliner, of Teneriffe, 
Spain, referring to his report in June, 
1907, regarding the concession granted 
to the German-Brazilian Cable Company 
to lav a cable between Emden, Germany, 
and Teneriffe, now advises that the work 
of laying it has begun. The first section, 
from Emden to Teneriffe, via Borkum, 
will have a length of 2,163 nautical miles. 
It has not yet been decided if the cable 
will then be laid direct from Teneriffe 
to Pernambuco, Brazil, or if it will be 
connected with Monrovia, Liberia. The 
length of the second section would be 
2,766 miles in the first case, and 3,800 
miles in the second, but the latter is con- 
sidered more advantageous, as the cable, 
if connected with Monrovia, would serve 
the German colonies in Southwest Africa. 
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' The Seventh International Chemical 
Congress. 

A meeting of the joint organizing 
committee for the Seventh International 
Chemical Congress was held at the rooms 
of the Chemical Society in Burlington 
House, February 5, when a report by 
the honorary secretary of the progress 
made since the last meeting of the com- 
mittee, was read and discussed. The fol- 
lowing is an abstract of this report: 

In response to a general appeal issued 
in December, about £4,400 has been re- 
ceived, and a sum of £187 has already 
been paid for membership fees. 

The ambassadors, ministers and agents 
general of the leading civilized countries 
and of the British colonies have accepted 
the offices of honorary vice-president of 
the Congress, among them the following 
British ministers: Lord Morley, Lord 
Carrington, the Right Honorable R. B. 
Haldane, the Right Honorable J. Win- 
ston Churchill, the Right Honorable John 
Burns and the Right Honorable Reginald 
Mackenna. 

The Lord Mayor of London and the 
chairman of the London County Council 
have also agreed to become honorary vice- 
presidents of the Congress. 

Committees for promoting the success 

of this year’s Congress have been formed 
in America, Austria, Belgium, Canada, 
Germany, Italy, Japan, Russia, Sweden 
and Switzerland, and in many other 
countries and colonies. 
' The Society of Chemical Industry has 
arranged to hold its annual meeting and 
luncheon in London on May 26, the day 
preceding that of the opening of the 
Congress; and the London section of 
this society has invited all those attend- 
ing the Congress to an entertainment 
May 29. 

The executive committee has drawn up 
a set of rules regarding the printing of 
papers for circulation among members 
before the actual meeting of the Congress, 
and copies of these rules have been sent 
to each sectional secretary and also to the 
foreign committees. 

The foreign and colonial governments 
have been asked to appoint delegates to 
represent them at the Congress; these 
delegates will rank as honorary members. 
The leading scientific and technical soci- 
eties have also been asked to appoint dele- 
grates, who will rank as ordinary mem- 
bers of the Congress. 

The address of the general secretary cf 
the Congress is 10 Cromwell Crescent, 
South Kensington, London S. W. 
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THE ECONOMICAL DEVELOPMENT 


OF TOLL TERRITORY.—V. 
(Concluded.) — 


BY FRANK F. FOWLE. 


INITIAL DEVELOPMENT. 

Preliminary to building a toll plant a 
thorough inspection of the territory should 
be made and an estimate prepared cover- 
ing the probable present and future devel- 
opment. Such an investigation makes pos- 
sible the best engineering forecast as to 
the feasibility of developing the territory, 
including the capital required, the proba- 
ble profits, the rates that must be cnarged, 
and the kind of service that can be offered. 
The order in which the various steps 
should be taken is as follows: 

1. An inspection of each local system 
that will be served, noting the existing de- 


velopment, the rate of growth of popula- | 


tion and development, and the preparation 
of an estimate of the cost of overhauling 
the plant so that efficient transmission 
will be obtained. 7 

2. A subdivision of the entire toll terri- 
tory into rate zones or districts so that 
every local telephone is definitely located 
within the confines of some particular 
zone. 

3. A computation of the traffic to be 
expected between the two zones of every 


pair that can be named, based on the 


present local development and on the ex- 
pected development at succeeding periods 
of five, ten, fifteen and twenty years. 

4. The choice of locations for toll cen- 


tres, the choice of the proper operating . 


methods and a computation of the number 
of circuits necessary to handle the traffic 
at present and at succeeding periods as 
last named. 

5. Based on a transmission standard 
which will be adequate when the twenty- 
year development has been reached, a cal- 


culation of the cost of the necessary plant ° 


to commence business and the cost of the 
subsequent additions to the plant from 
time to time. 

6. An estimate of the plant charges and 
the minute-mile rate necessary to derive 
an equal revenue. 

7. An estimate of the terminal charges 
so that by means of formula (1) the com- 
plete rate schedule can be worked out. 

There will naturally be many possible 
layouts. of pole lines and toll circuits 
which will supply a given service, but in 


general that Jayout is the best one which 


` gives the highest miles of wire per mile 


1. From a paper read before the International 
Independent Telephone. Association, Chicago, 
Il., December 1, 1908. 


of pole line for the whole system. The 
reason for this has already been made 
apparent in showing the effect of the miles 
of wire per mile of pole line upon the 
charges per mile of circuit per annum, and 
consequently upon the rates. 

A high ratio of wire miles to pole miles 
in rural localities of sparse development 
will be obtained by making the greatest 
feasible use of existing pole lines, includ- 
ing exchange lines, farmer lines and such 
toll lines as may be in existence. In some 
cases a toll development may be possible 
only through the economies effected in this 
manner, making every use of existing poles 
and building only enough new pole line to 
span the gaps where no poles existed hith- 
erto. There may be instances where it will 
pay to rebuild old lines, which have de- 
preciated nearly 100 per cent, making the 
new line of adequate strength to sustain 
the extra toll circuits. 

The spare capacity of a pole line at the 
time it is erected depends naturally upon 
the expected rate of development. In the 
rare cases where no future development 
is expected the full loading of a pole line 
when it is erected can be justified, bat 
otherwise not. In no case, however, should 
the line be adequate to care for the future 
development at a period beyond the aver- 
age life of the pole line; this statement 
is called forth by the fact that there are 
instances where this has not been observed, 
such, for example, as the erection of a 
thirty-five-foot line adequate for forty 
wires with an initial load of six wires. 
Every foot of unnecessary height in a 
pole line is a waste of capital and there- 
fore an extravagance. It ought to go 
without saying that the spare capacity of 
a pole line should be adequate only to care 
for the development within the life of the 
line; equally the line should be no higher 


iban the conditions require. 


The following example is given in illus- 
tration of the method of computing the 
minute-mile rate. On the twenty-five-foot 
ten-wire line the annual charges per cir- 
cuit mile on an air-line basis were com- 


puted to be $37.75. Under a rate system, 


uniform throughout the hours of the day, 


the ratio of the average week day (Monday 


to Friday) traffic to the total traffic for a 
month is. 0.0376. . Consequently each cir- 


cuit-mile must earn $3.146 per month, or 


$.1183 per week day. Taking average cir- 


cuit loads of twenty messages per day, 


each of four and one-half minutes’ dura- 
tion, the minute-mile rate is determined 
to be $.00131.. The rate for a three-min- 
ute conversation on a haul of 100 miles, 
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allowing $.25 to cover terminal charges, 
would be $.65 plus $.15 for each addi- 
tional minute. The rate on a 200-mile 
haul would be $1.05 plus $.25 for each ad- 
ditional minute. 

A large degree of economy in a mod- 
erately developed toll system is possible 
by the use of phantom circuits and the av- 
erage annual charges per circuit-mile on a 
twenty-wire line can be decreased about 
twenty-five per cent if full use can be 
made of four phantom circuits. It is diff- 
cult in small systems to make efficient use 
of phantoms because of the difficulties en- 
countered in ringing through several sets 
of phantom coils. The two physical cir- 
cuits composing a phantom are unsuited 
for way-toll circuits with bridged or loop- 
ing stations. The most efficient use of 
phantoms is possible when at least three 
direct circuits are required between a pair 
of offices, two of which are physicals and 
compose a phantom for the third. The 
eddition of phantom coils to a physical 
circuit somewhat impairs its transmission 
efficiency, and due account must always 
be taken of this fact in considering the 
advantages of phantoms; the transmission 
over the phantom is slightly better than 
over the physicals. The physicals compos- 
ing a phantom should be identical circuits 
as to gauge and kind of wire and pin sep- 
aration; they should be adjacent circuits 
on the same cross-arm. 

There is no choice between copper and 
iron for long-haul circuits; copper is im- 
perative. But as regards short-haul cir- 
cuits, there is something more to be said. 
There is no great difference in annual 
charges, but a considerable difference in 
first costs, iron being the cheaper. The 
annual charges are not greatly different 
for the reason that the low depreciation 
and high capital charges on copper are 
about equal to the low capital charges and 
high depreciation on iron. Consequently 
a given amount of short-haul service can 
be furnished with iron wire for a smaller 
investment than it could be furnished with 


copper. The risk to capital from possible 
failure of the enterprise may therefore be 
‘regarded as least when iron wire is used. 


On the other hand, it should not be over- 
looked that the low depreciation on cop- 
per is due not only to long life but to 
high junk value. There have been in- 
stances of the purchase of copper wire and 
its use for a number of years, after which 
it would have been possible to take it down 
and sell it at a net profit. This has been 


possible because of the purchase at prices 


below the. normal market with subsequent 
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rise to normal, or the purchase at normal 
with subsequent rise to abnormal prices. 
The great electrical development of the 
country is almost certain to make junk 
copper wire a valuable asset for many 
years to come, or possibly for an indefinite 
period. This discounts to some extent the 
apparent reduction of capital risk by the 
use of iron. 
FUTURE DEVELOPMENT. 

The cost of erecting the physical plant 
necessary to offer a stated amount of toll 
service has been shown to depend funda- 
mentally upon the three following quanti- 
ties: 

1. The standard of transmission. 

2. The circuit loads. 

3. The miles of wire per mile of pole 
line. 

As the system develops there will be 
necessarily some decrease in the transmis- 
rion efficiency, but there should be an in- 
crease both in the circuit loads and the 
miles of wire per mile of pole line. Co- 
ordinately there should be a reduction in 
the rates and some improvement in the 
speed of service. The circuit loads and 
the speed of service bear to each other an 
inverse ratio and consequently an attempt 
to improve the service unduly will result 
in a decrease of the circuit loads; refer- 
ence to Fig. 5 will make this clear. It is 
reasonable to give the public better service 
as the business enlarges, but the improve- 
ment should not wholly cancel the in- 
crease in circuit loads which otherwise 
would result, unless the public demands 
faster service in preference to a reduction 
of rates. It can hardly be over-empha- 
sized that the faster the service the higher 
must be the rates, for a fixed percentage 
of net profit, and this principle should be 
given a large amount of publicity because 
it is not believed to be generally under- 
stood by the public. 

The development study should be re- 
vised and extended every few years, so 
that the forecast for the immediate future 
may be as accurate always as possible. 
Many improvements in the plant will be 
possible as the business develops, such as 
the shortening of original routes, the sub- 
stitution of copper wire for iron, and the 
development of new routes paralleling old 
ones for the purpose of reducing the liabil- 
ity of service interruptions from the fail- 
ure of any one route. There may, from 
time to time, be improvements, in the art 
of which advantage should be taken. Such 
improvements do not always make their 
appearance at a time when they can re- 
place a plant which has depreciated 100 
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per cent. The saving which such improve- 
ments effect must more than offset the un- 
depreciated value of the discarded plant 
if the adoption of the improvements is 
justified. 

The trend which the development of 
the business should take has already been 
indicated, but a knowledge of the varia- 
tion in the following quantities from 
month to month and year to year is neces- 
sary to determine the,actual course the 
development is taking and to discover the 
general cause for any wrong tendency. 

1. The total investment per mile of 
pole line. 

2. The total investment per mile of 
wire. 

3. The miles of wire per mile of pole 
line. 

4. The average revenue per message. 

5. The average haul. 

6. The average duration of conversa- 
tion. 

Y. The average receipts per minute-mile. 

8. The average circuit load per day. 

9. The average speed of service. 

10. The average terminal charges per 
message. 
= 11. The average receipts per wire-mile 
per annum from message service. 

12. The average receipts per wire-mile 
per annum from private-line and leased- 
wire service. 

13. The ratio of total operating ex- 
penses to total revenue. 

14. The ratio of total annual revenue 
to the average total investment during the 
year. 

This list appears at first sight rather 
formidable, but in reality it depends only 
upon the most fundamental statistics of 
ihe business, without a knowledge of 
which there can hardly be an intelligent 
understanding of the changes that are tak- 
ing place constantly and must be tending 
in the main toward either increased or 
reduced profits. 

COMPETITIVE TERRITORY. 

The subject has been treated hitherto 
entirely on a non-competitive basis, so far 
as competition affects the predetermina- 
tion of traffic. Competition in public 
service is a much-discussed and unsettled 


subject, so far as telephone service is con- 


cerned. The writer holds the view that 
competition is justifiable in every case that 
a public necessity for it can be shown. 
Upon this view the argument would hinge 
upon what constitutes a public necessity. 
The fault of many public service com- 
panies which were early -engaged in the 
telephone business lay in their failure to 
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develop, their failure to recognize that a 
high-priced exclusive service, only within 
reach of the means of the few,.was not 
public service. 

It is offered as fundamental that the 
measure of efficiency in public service in 
any given district is the ratio of the num- 
ber of the public service company’s patrons 
to the total population. Among the fore- 
most obligations of a public service com- 
pany is that of developing its territory 
to the greatest possible extent. This im- 
plies that good transmission, accurate 
service and fast service must be given at 
the lowest rates consistent with the princi- 
ple of cost plus a fair profit on the invest- 
ment. In toll service the situation as re- 
gards competition is not identical with the 
case of local service, and the discussion 
which follows is intended to apply to the 
former entirely. 

Poor service in any one of several forms, 
high rates and underdevelopment are the 
basis of a just demand for competition. 
The investor is concerned first with 
whether the demand can be supplied on @ 
profitable basis. There are, from the 
standpoint of safe investment, far greater 
risks in competitive than in non-competi- 
tive territory, due to the possibility of rate 
wars and profit cutting. There is a very 
slim margin to mect such contingencies in 
a business that is operated upon the prin- 
ciple of cost plus a fair return on the in- 
vestment. Every unprofitable investment 
hurts the business as a whole, becauee it 
usually receives much more prominent no- 
tice than the many successful investments, 
and consequently disturbs the confidence 
of the investor. 

The point upon which the writer would 
place special emphasis is the necessity of 
cpplying the whole development study, 
which is the subject of the paper, to com- 
petitive territory with even greater care 
and thoroughness than would be used with 
non-competitive territory. Two toll sys- 
{ems side by side, serving the same terri- 
tory under like conditions, whether they 
connect with the same or competing local 
systems, cannot furnish service of the 
quality and at the rates possible with a 
single svstem, until one of the two systems 
secures nearly all of the business, or there 
is so much business that both systems 
may approach a large development. The 
duplication of pole lines everywhere 
throughout a territory means necessarily 
a smaller number of miles of wire per 
mile of pole line than in the case of one 
system furnishing the same amount of 
service. But it is also/ trie that, on 
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the other hand, the public will enjoy 
whatever improvement in service and 
rates the new competitor is able to offer, 
and to that extent the conditions pre- 
viously existing will have been improved, 
although the ideal service may not be 
closely approached. In the event that 
the old company is awakened to a sense of 
its public obligations when at last its busi- 
ness is threatened, or perhaps reduced to 
an embarrassing extent, it may improve 
its service and reduce its rates sufficiently 
to win back some of the business trans- 
ferred to the new competitor and leave the 
latter in the position of having performed 
a valuable public service without deriving 
the expected profit. To the end that this 
may not happen, it will be a matter of 
business prudence to secure, in advance, 
long-term contracts of such a nature that 
the plant with which business is com- 
menced shall have continuously a traffic 
load that will make the investment profit- 
able. Any other course necessarily casts 
the whole venture into the speculative 
class, owing to the uncertainty as to the 
future course of the old company, except 
when that company is financially unable 
to make improvements. It has not been 
the purpose here to attempt a definite 
treatment of the question of competition 
versus monopoly—that is believed to be 
properly regulated by the matter of neces- 
sity—but to point out the conditions 
which make competition desirable and 
some of the results which competition may 
bring about. 


He 
Proposed Indiana Public-Utility 
Legislation. 

In addition to a general-utilities bill 
there are several measures pending before 
the Indiana Legislature that are giving 
traction and electric-light men much con- 
cern. One bill seeks to compel interurban 
companies to separate grades at highway 
crossings, another provides that only 
half-fare can be collected from a passen- 
ger who is not provided with a seat. A 
third bill provides for a fare of not more 
than one-and-one-half cents a mile for 
all interurban lines, and prevents the 
traction companies from establishing ar- 
bitrary fare zones. The bill providing 
that passengers who are obliged to stand 
shall be carried for half-fare, has gone 
to engrossment and may become a law. 
- One bill requires that applications for 
franchises for electric lighting or other 
utilities shall, on petition of twenty-five 
per cent of the voters, be voted upon 
by them, and shall not be granted if an 
adverse decision is reached. S. 


The Wright Aeroplane and Wireless 
Telegraphy. 

The meeting of the Chicago Electric 
Club in the grill room of the Automobile 
Club, Wednesday noon, February 10, was 
addressed by Frank L. Perry on the sub- 
ject of “The Wright Aeroplane and Its 
Possible Use as a Basis for Wireless 
Telegraphy.” * Mr. Perry spent a month 
at Fort Meyer during the government 
trials of the Wright aeroplane in Septem- 
ber, as the representative of the WESTERN 
ELECTRICIAN. During this time he was 
in close contact with the aviator and 
members of the Signal Corps and other 
government officials interested in aerial 
navigation. 

Mr. Perry had constructed in his lab- 
oratory, with considerable ingenuity and 
fidelity, a model of the Wright aeroplane, 
complete in every essential detail. The 
planes of this miniature airship measured 
about a yard in extent, and were ar- 
ranged, by means of cords, to be warped 
exactly as in the case of the larger craft. 
This model was brought into the room 
dismantled, so that while the speaker was 
engaged in assembling the craft he was 
afforded an opportunity to explain the 
construction and uses of the parts. As 
the result of Mr. Perry’s personal con- 
tact with the aviator, Orville Wright, 
during the period of the government tests 
at Fort Myer, he was enabled to present 
a large amount of first-hand data, as well 
as to evolve for the benefit of the engi- 
neers present, several of his own deduc- 
tions as to how the airship really flies, 
has its equilibrium maintained and is 
steered. These points, which have been 
discussed often with little intelligence by 
the lay newspaper reporters, provided in- 
teresting topics for Mr. Perry’s explana- 
tion. It is Mr. Perry’s belief that the 
equilibrium of the Wright aeroplane is 
maintained essentially by the deflection 
of the planes, an action which has often 
been ascribed to cause the guiding of the 
craft. Mr. Perry thinks that the matter 
of steering is almost entirely the func- 
tion of the rudders. 

In order to explain the possible use of 
the aeroplane as a basis for the trans- 
mission of wireless messages during 
scouting maneuvers, Mr. Perry ex- 
plained the division of the structure of 
the craft into two either vertical or hori- 
zontal wings, thus providing in effect the 
plates of a Hertzian oscillator. By the 
use of wires strung over the planes, pro- 
viding the upper antenna, linked through 
a spark-gap to the suspended anchor 


. present. Mr. 
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wire, which constituted the other mem- 
ber of the oscillator, Mr. Perry depicted 
a possible arrangement of the wireless- 
telegraph equipment, supplying his min- 
iature sending apparatus from a battery 
coil. 

This talk before the Electric Club wag 
one of unusual interest. When the speak- 
er had rapidly run through the points 
which his limited time permitted him to 
discuss, he was asked to answer a great 
many questions from the electrical men 
Perry also exhibited a 
model of the starting apparatus, com- 
prising tHe derrick, weight and track, 
used by the Wright brothers in begin- 
ning the flights of their aeroplanes. 

Following the talk, President C. A. S. 
Howlett of the Electric Club announced 
the appointment of the chairmen of com- 
mittees as follows: Speakers committee, 
F. S. Hickok; finance committee, S. F. 
Dibble; entertainment committee, J. J. 
Schayer; membership committee, H. F. 
Holland; house and reception committee, 
W. R. Pinckard. 


ede 
American Society of Hungarian Engi- 
neers. 


A number of Hungarian engineers and 
architects pursuing their professions in 
this country, have organized the “Ameri- 
can Society of Hungarian Engineers and 
Architects.” The society has two objects: 
First, to bring into closer touch engineers 
and architects of Hungarian extraction 
living in this country, and to give moral 
support and information to newcomers, 
recond, to encourage the exchange of en- 
gineering, technical and industrial in- 
formation between the technical men of 


. Hungary and of the United States, and to 


foster technical societies, sciences and in- 
dustries. 

The society will hold monthly meetings, 
where papers will be read and discussed. 
The membership consists of mechanical, 
electrical and civil engineers, chemists, 
architects and craftsmen. Following are 
the officers of the new society: President, 
A. Henry Pikler, M.E., Member A. |. 
E. E., engineer in charge of transforme? 
department, Crocker-Wheeler Compan, 
Ampere, N. J.; vice-president, Karoly 2 
Horvay, Architect, Board of Education, 
Brooklyn, N. Y.; secretary, Zoltan de 
Nemeth, M. E., New York Edison Com- 
pany; treasurer, Sandor Oesterreicher, 
E. E., associate member A. I. E. E. and 
A. S. M. E., New York Edison Compan}. 
The society’s business address is Box No. 
1031, New York-eity. 
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SOLID RECTIFIERS. 
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BY GREENLEAF W. PICKARD. 

In 1874 Ferdinand Braun published an 
account’ of his investigations of the as- 
symmetric or unilateral conduction of cur- 
rent by certain of the natural (mineral) 
metal sulphides. Although this publica- 
tion is undoubtedly the first important 
contribution to our knowledge of this sub- 
ject, Braun’s methods of observation, as 
will be hereinafter shown, were such that 
concordant results were not obtained, and 
in consequence a false theory of the phe- 
nomenon, based on crystalline structure, 
resulted. 

Braun’s principal tests were made upon 
the mineral tetrahedrite, a compound of 
copper, antimony and sulphur, having 
essentially the formula CuySb.S;, but with 
material amounts of other metals replac- 
ing a portion of the copper. Tetrahedrite, 
considered from the crystallographic 
etandpoint, is in the isometric system, and, 
as is suggested by its name, crystallizes 
in the tetrahedral group, forming well- 
defined tetrahedral crystals. It was with 
euch crystals that his principal tests were 
made, in which the most marked as- 
symmetry was found. The method em- 
ploved was to include the mineral in cir- 
cuit with a potentiometer and galvanome- 
ter by means of two silver wires with 
rounded ends pressed firmly in contact 
with the crystal, and to note the change 
of galvanometer deflection upon reversal 
of the current. With the above arrange- 
ment, Braun found that certain pairs of 
contacts gave deflections depending upon 
the direction of current flow, the ratio of 
the apparent conductivities corresponding 
to these deflections being in one experi- 
ment as great as seven to twenty. The 
maximum ratio between positive and nega- 
tive current conductivities was found 
when one wire contacted with the base of 
the tetrahedron, while the other pressed 
against one of the plane faces near a point 
of the crystal. 

Braun’s tentative theory of the action, 
advanced in the above-mentioned publica- 
tion, was based upon a supposed thermal 
expansion of portions of the crystalline 
structure by the current, this expansion 
acting in one direction to increase the 
effective arca or number of minute con- 
tacting points of one of the metal elec- 
trodes with the mineral, and in the cther 
to decrease this contact area. His ex- 


1. “On the Condnetion of a Current Through 
Snlphao-Metals." Poggendorff’'s Annalen, Vol, 
163, 3874, D. 550. 


planation of the mechanism of this sup- 
posed action is.by no means clear, being 
based upon a unilateral heating and 
cooling (apparently a sort of Peltier ef- 
fect) of the hase and point of each of 
the minute tetrahedrons comprising the 
entire crystal. As I shall hereinafter 
show that whatever may be the true ex- 
planation of unilateral conductivity, erys- 
talline structure does not necessarily enter 
as a factor, it will be unnecessary to con- 
sider this hypothesis in further detail. 

Braun, however, effectively disposed of 
any thermoelectric explanation of the 
phenomenon. In the above-mentioned ex- 
periment with tetrahedrite, electromotive 
forces of as high as eight Bunsen cells 
(approximately fifteen volts) were em- 
ployed. While it has been known for a 
long time that the thermoelectric powers 
of certain minerals, particularly some of 
the metal sulphides, were much higher 
than those of the metals, certain mincral 
thermo-couples giving ten or fifteen times 
the electromotive force per degree of the 
most powerful metal-to-metal couple, yet 
even this high thermoelectric power falls 
far short of explaining a marked unilat- 
eral conductivity under electromotive 
forces as high as fifteen volts. While 
thermoelectric action must be abandoned 
as explaining this phenomenon, there is, 
however, a significant relation between 
high thermoelectric power and unilateral 
conductivity, which will be considered 
later. 

In answer to certain criticism of the 
above-mentioned article, Braun, in a iater 
publication, defends his explanation, and 
gives further reasons for considering the 
effect as distinct from either thermoeiec- 
trie or imperfect contact action. In this 
reply’ he describes in detail his test of 
another unilateral conductor, psilomelune, 
£ hydrous oxide of manganese. 

The employment of unilateral conduc- 
tivity for the purpose of rectifying alter- 
nating or oscillating currents was not con- 
sidered by Braun, nor, indeed, does it 
appear that anyone conceived of the pos- 
sibilitv of this until after wireless teleg- 
raphy had been in use for a long period 
of vears. 

The later investigators who have re- 
peated this work of Braun, notably Pierce’ 
and Fleming’, have considered the pessi- 
bility of the use of unilateral conductivity 
as a means of rectification cither of alter- 


2. Annalen der Physik und Chemie, Vol. 19, 
1883, pp. 310-2452. 

2. Physical Review, June, 1907. 

4. Cassier’s Magazine, Vol. 34, September, 


1908, pp. 158-464. 
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nating or oscillating currents, but with 
{his exception have added little of novelty 
to the early publications of Braun. It is 
true that with the greater instrumental 
cquipment available, these experimenters 
have made far more accurate measure- 
ments, and, by extending the range of the 
investigation, the list of unilateral con- 
ductors has kcen quite materially in- 
creased. Little, however, seems to have 
been accomplished toward the establish- 
ment of the conditions of contact neces- 
sary to make this phenomenon a definite 
one as to direction and amount, and the 
influence of Braun’s incorrect crystalline- 
structure theory of the action has per- 
sisted to the present time, as is particu- 
larly shown by the title of the above- 
mentioned publication of Pierce, “Crystal 
Rectifiers,” and by the hypothesis ad- 
vanced by Fleming, in which the crystal- 
line structure of the unilateral conductor 
is considered as an electronic valve whose 
complex molecule allows electrons to leave 
more freely at some points on its surface 
snd to take them in more freely at others. 
Vleming states that if these molecules are 
irregularly arranged, the electrons should 
be able to move with the same ease in 
either direction, but considers that if the 
substance be crystallized, it is possible 
that all the valves might face one way, 
thereby facilitating the electron drift in 
one direction, while offering great oppo- 
sition to their motion in the opposite di- 
rection. 

This explanation, while undoubtedly 
ingenious, certainly more plausible than 
that of Braun, and in probable accord 
with the facts as known to Fleming, would 
hardly have been advanced had he been 
in possession of complete data as to the 
conditions governing this action. 

The writer's attention was directed to 
the phenomena of unilateral conductivity 
some years ago, while investigating the 
acticn of a certain type of telephone trans- 
mitter. In this instrument, known as the 
Blake transmitter, a platinum bead is 
pressed in contact with a polished carbon 
surface, and a small electromotive force 
(a single cell of Leclanche battery) is in- 
cluded in a local circuit through this con- 
tact. In the normal operation of this 
transmitter, the platinum bead is in light 
or microphonic contact with the polished 
carbon surface, and the local current. ex- 
hibits the customary irregularities of cur- 
rent flow through imperfect contacts. In 
an attempt to obtain constant conditions, 
the writer increased the pressure to such 
an extent that the contact beéane Wii. 
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stantially perfect, although still of ex- 
tremely small area. An accidental rever- 
sal of the battery, in a repetition of a 
series of resistance measurements, dis- 
closed the fact that the transmitter was 
now unilaterally conducting, although but 
feebly, the current in one direction being 
about five per cent greater than that in 
the other. 

The possibility that this action might 
be the basis of an efficient “wireless” de- 
tector, particularly for wireless telephony, 
was thereafter conceived, and this ob- 
servation became the starting point of an 
extended investigation of the action of 
contacts of small area between dissimilar 
conductors, resulting in the discovery of 
a very large number of unilateral con- 
ductors capable of forming efficient wire- 
less detectors under certain conditions of 
structure. ` 

Early in this investigation was discov- 
ered the necessity of establishing for the 
second circuit terminal of the unilateral 
conductor, a contact not only substantially 
perfect, but of large area. In the lack 
of such a contact of large area, the recti- 
fication obtained was not only variable as 
to direction, but was frequently entirely 
absent, owing to an opposing action at 
the second contact, which, if of small area, 
itself acted as an opposing rectifier, 
thereby reducing or even eliminating the 
observable rectifying action. Braun, 
working with two contacts of small area, 
obtained accidental unilateral conductiv- 
ity, which was doubtless due to differences 
in the physical character of the contact 
surfaces, whereby one contact was occa- 
sionally of larger effective area than the 
other. For example, in his two contacts 
en the crystal of tetrahedrite, the one on 
the base, and the other on one of the 
planes near a point, the former was prob- 
ebly a fracture face made in removing the 
crystal from its surrounding mineral. 
This contact might occasionally be of dif- 
ferent effective area than the contact on 
a smooth, even, mirror-like, crystal face, 
even although the contacting terminals 
were similarly shaped, and applied with 
equal pressure. Had Braun employed the 
method early adopted by the writer to 
insure contact of large area, which con- 
sists in mounting the rectifying conductor 
in fusible metal, his results would have 
been of a far more definite character. 
And not only would they have become 
definite, but a few tests would have dem- 
onstrated that the direction of rectification 
was always the same for the same con- 
ductor, regardless of the position of the 


contact of small area with respect to the 
crystal faces or structure. This is clearly 
shown by the following experiment, which 
can be made with any asymmetric con- 
ductor. The conductor is first shaped 
into a rough cube, and one of its faces 
pressed into molten fusible metal, which 
is allowed to cool and solidify, thereby 
securing a perfect contact of large area. 
The remaining five edges of the cube can 
then be explored with an electrode of 
small area, with the invariable result that 
the rectification observed is always in one 
direction. For example, a crystal of the 
well-known electric-furnace product, car- 
borundum, or carbon silicide, always acts 
as an “in” rectifier, the maximum con- 
ductivity being for currents entering the 
crystal through the contact of small area, 
and the minimum being found for those 
in the opposite direction, entering through 
the contact of large area, and leaving 
through the smaller. For the above rea- 
sons, the writer calls the combination of 
a unilateral conductor with a large and 
a small-area contact a solid rectifier, in 


FIG. 1.—HYDRAULIC ANALOGY OF SOLID- 
` RECTIFIER ACTION. 


distinction from the well-known elec- 
trolytic and gaseous rectifiers. 

Although no better proof is needed of 
the independence of the rectifying action 
and any crystal structure than the simple 
fact above stated, 1. e., the independence 
of crystal structure and position of the 
small-area contact, it may be of interest 
to state that the writer has discovered a 
number of amorphous rectifying conduct- 
ors. Among these are varieties of the 
non-metallic element silicon, and solid 
solutions of certain metallic oxides (nota- 
bly zine oxide), in readily fusible sili- 
cates. Optical and other tests have shown 
the entire absence of regular crystalline 
structure in these conductors, yet they pos- 
sess marked rectifying properties, the rec- 
tification being always in the same direc- 
tion for the same conductor. 

A clearer conception of the rectifier ac- 
tion may be obtained by considering a 
hydraulic analogy of the solid rectifier 
which has been developed by the writer. 
In Fig. 1 the rectifying solid is repre- 
sented by a closed vessel A fitted with 
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large and small outlet and inlet pipes 
B and C, which represent, respectively, the 
large and small circuit contacts of the 
rectifying solid. In the vessel A, at the 
cpenings of the pipes B and C, are placed 
swinging valves, D and E. These valves 
are shown as leaky valves, not completely 
fitting their respective orifices, the cross- 
section of the leak around the valve be 
ing perhaps ten per cent of the entire 
cross-section of the orifice in each case. 
This leak represents the incompleteness 
of the valve action in the solid rectifier, 
which does not entirely stop the reverse 
How of current. Attached to the valves 
D and E are retractile springs F and G, 
which tend to make the valves resist any 
outward flow of water. It is apparent 
that a flow of water through the pipe C 
into the vessel A will not be resisted by 
the valve E, and as the leak around valve 
D may be of larger area than the total 
cross-section of the orifice of pipe C, any 
amount of water that can enter A through 
C can leave it by means of this leak, 
without disturbing valve D, which, though 
held against a flow outward from A, is 
powerless to check the small flow that 
can enter through C. If it is attempted 
to pass a current of water through the 
vessel A in the reverse direction, from 
B to C, valve D and its large leak will 
offer no opposition, but valve E, with its 
retractile spring G, opposes effectively 
ull flow save that minute one due to its 
own leak. If, now, the above device is 
connected between two water mains which 
are alternately supplied with pressure, 
representing the terminals of a circuit 
across which there is an alternating elec- 
tromotive force, a rectified current will 
flow through the vessel A, as a pulsating 
direct current from C across to B. 
While the above analogy is by no means 
perfect, it is probably as good as the av- 
erage hydraulic analogy of an electrical 
action. It illustrates clearly the effect of 
the large and small contacts in the solid 
rectifier, particularly as to the indiffer- 
ence of the large contact to the currents 
rectified by the smaller. It should be 
clearly borne in mind, however, that in 
all probability no such structure as shown 
actually exists in the solid rectifier. 
Among the many solid rectifiers discov- 
ered by the writer, there are three which 
have proved of commercial value in wire 
less communication. These are the sili- 
con’, perikon’ and molybdenite’ detectors, 


5. United States Patent Nos. 836,531, 877.451, 
888,191. 
886,154 and 


6. United States Patent No. 
Trademark No, 70,58%: 
7. United States Patent -No.-904,222. 
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constructed, respectively from the uni- 
lateral conductors silicon, zinc oxide and 
molybdenum sulphide. Although these all 
act as rectifiers, they are not equally effi- 
cient as wireless detectors, the best being 
the zinc oxide or perikon detector. 

In Fig. 2 are shown the characteristic 
voltage-conductance curves of these three 
detectors, when in their most sensitive 
state as wireless detectors. These curves 
were obtained bv placing the detector in 
a wireless receiving circuit, adjusting un- 
til the maximum response was obtained 
to a distant sending station, and then in- 
terpolating a galvanometer, potentiometer, 
battery and reversing switch in the de- 
tector circuit. By varving the magnitude 
and direction of the electromotive force 
over a wide range, the relation between 
voltage and current was obtained, and 
from this the apparent conductance deter- 
mined. The rectifying conductors were 
in all cases set in fusible metal, to insure 
> perfect contact of large area for the non- 
rectifying terminal, while the contact of 
small area, or rectifying terminal, con- 
sisted of a rounded brass point on both 
silicon and molybdenite, and a fragment 
of chalcopyrite, or copper-iron sulphide, 
for the perikon or zinc-oxide detector. 

By varving the adjustment, it was 
found possible to produce much higher 
ratios between the “in” and “out” con- 
ductances than those shown in the curves, 
but with such adjustments the efficiency 
as a wireless detector was found to be ma- 
terially reduced, probably owing to the 
fact that the highest ratios were obtained 
by such minute effective contact areas that 
the resistance of the detector became too 
high for the maximum efficiency in the 
wireless circuit. It will be noted that the 
maximum slope, or change in conduct- 
ance, is confined to a range of but a few 
tenths of a volt. The conductances are 
given in microhms, or reciprocal meg- 
ohms; thus, for example, the conductance 
of the perikon detector at zero voltage is 
forty microhms, which corresponds to a 
resistance of 25,000 ohms, or one-fortieth 
megohm. 

In the course of the writer’s investiga- 
tions it was discovered that in all solid- 
rectifier detectors investigated, the action 
18 materially improved by the use of a 
small electromotive force in the detector 
circuit, this being so poled as to send cur- 
rent through the rectifier in the direction 
of the rectified current, its magnitude be- 


Ing such as to bring the conductance of 


the detector to the steepest part of the 
curve. For example, in the case of the 
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perikon detector, the best electromotive 
force is about one-tenth volt, so poled 
as to cause & circuit flow into the rectify- 
ing conductor through the contact of small 
area. The curve for silicon indicates that 
with this detector the best electromotive 
force is about two-tenths volt, in the op- 
posite direction to that employed with 
perikon, and this is closely checked by 
experiment. 

The writer frankly confesses that he has 
no satisfactory explanation of the phe- 
nomena of rectification in solid conduct- 
ors. Jn his early work he adopted the 
thermoelectric hypotheses for public ex- 
planation, not that it was satisfactory 
even then, but because it was at least un- 
derstandable and fulfilled many of the 
conditions. Curiously enough, all of the 
rectifying conductors possess high thermo- 
electric power, as well as high specific re- 
sistance (at least in comparison with any 
of the metallic conductors) and high 
thermal conductivity. There is undonbt- 
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see 
FIG. 2.—CHARACTERISTIC CURVES OF VA- 
RIOUS SOLID RECTIFIERS. 


edly a connection between high specific 
resistance and thermoelectric power. 
Liebenow’ gives the following formula for 
thermoelectric power: 


RL 


dE= + 2.04 \ T dt, 


where E = electromotive force. 
R = specific electrical resistance. 
L = specific thermal conductiivty. 
T = absolute temperature. 


It is apparent from this formula that 
high thermoelectric powers would not be 
expected in metallic conductors, for the 
reason that in all metals low specific ther- 
mal conductivity is associated with high 
specific resistance, i. e., thermal and elec- 
trical conductivities vary together. As 
above stated, all the rectifying conductors 
fulfill the conditions demanded by this 
formula for high thermoelectric power. 

In the early rectifying conductors ex- 
amined by the writer the thermoelectric 
currents were in the same direction as the 


8. Wiedemann’s Annalen, Vol. 68, p. 316. 
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rectified current. This seemed to support 
the thermoelectric theory of the action, 
but later a number of rectifying conduct- 
ors, such as, for example, impure silicon, 
were found to have the thermoelectric 
current in the opposite direction to the 
rectified current, and when tested as de- 
tectors the resultant current was found 
to be in the reverse direction from that 
produced by heating the junction, thereby 
proving that the action could not be ther- 
moelectric. Austin has independently, 
although later than the writer, discovered 
this opposition of thermoelectric and rec- 
tification action in the case of impure 
(commercial) silicon. It is a fact, how- 
ever, that out of several hundred solid 
rectifiers investigated by the writer but 
three have been found with the thermo- 
electric action in opposition to the recti- 
fied current. 

Although the writer has no entirely 
satisfactory theory of the action in a rec- 
tifying conductor, he advances the foilow- 
ing: 

As an extremely perfect contact of 
small area is one of the requisite condi- 
tions for the manifestation of the rectify- 
ing property, it is evident that the current 
flow in the rectifying conductor must he 
extremely constricted in the immediate 
neighborhood of this small contact. Such 
extreme constriction of current path in 
material where the conduction is not me- 
tallic may lead to electronic impoverish- 
ment of either the positive or negative 
electrons, according as the conductor is 
an “in” or “out” rectifier, thereby making 
the passage of either “in” or “out” cur- 
rents difficult, the conductor and contact 
of small area then acting as a rectifier. 
The improvement noted when a small 
electromotive force of the proper amount 
and direction is emploved in the detector 
circuit may perhaps be due to the fur- 
ther electronic impoverishment created by 
such a current. l 

Aside from their utility as wireless de- 
tectors, solid rectifiers afford the best 
means of measurement of extremely small 
alternating currents, such, for example, 
as those existing in wireless receiving cir- 
cuits energized from verv distant sources. 
The writer has found that with the peri- 


kon detector any received signal capable 


of giving an appreciable sound in the tele- 
phone receiver will give a measurable de- 
flection of a galvanometer in the same cir- 
cult. 

Owing to the fact that commercial wire- 
Jess receiving circuits are rarely free from 


9. Rulletin of the Rureau of Standards» Vol. 
5, August, 1908, pp. 133-147; 
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irregular, though minute, extraneous dis- 
turbances other than the currents under 
measurement, an extremely sensitive gal- 
vanometer is not always desirable. The 
writer uses for such measurements a 
2,000-ohm D’Arsonval galvanometer, giv- 
ing at one metre distance a millimetre 
scale deflection for 2 X 10~ ampere. This 
not only gives measurable deflections on 
all signals of readable intensity, but may 
be readily calibrated on low-frequency 
(sixty-cycle) alternating current by the 
use of a potentiometer adapted to alter- 
nating currents. 

For measurements on circuits free from 
such disturbances a much more sensitive 
galvanometer may be used. With this it 
is possible to measure received signals 
that are entirely inaudible in the most 
sensitive telephone receivers. It is also 
possible to do this on low-frequency cir- 
cuits. In a series of measurements made 
by the writer on the attenuation of 750- 
cycle alternating current on artificial tele- 
phone circuits, measurements were found 
possible when a sensitive telephone re- 
ceiver in series with the detector was abso- 
lutely silent. 

—— eo — 

Selective Emission of Incandescent 

Lamps. 

The February meeting of the New 
York Section of the Illuminating Engi- 
neering Society was held on February 11 
in the Engineering Societies Building, 
the small attendance being in a measure 
offset by the number of prominent men 
present. 

A paper, entitled “Selective Emission 
of Incandescent Lamps as Determined 
by New Photometric Methods,” by E. P. 
Hyde, F. E. Cady and G. W. Middle- 
kauff, was read by the first named, and 
this abstruse subject was presented in 
such a manner as to be readily under- 
stood by all. That the subject is of great 
importance may be seen from the intro- 
duction presented by the authors, viz.: 

“The recent development of high effi- 
ciency metallic - filament lamps has 
aroused new interest in the measurement 
of the high temperatures of glowing 
metale, and has raised the question as 
10 whether the high efficiencies are due 
primarily to the high temperatures at 
which the filaments operate, or to a se- 
jective radiation, where by selective radi- 
ation is meant that the distribution of 
the energy in the spectrum of the radiat- 
ing body at a given temperature is dif- 
ferent from that of a black body at the 
same temperature.” 

The authors investigated seven kinds 


of filaments by the method which was first 
outlined by Holborn in his original de- 
scription of the Holborn pyrometer, and 
which was subsequently applied by Drs. 
Waidner and Burgess in their recent 
work, “Preliminary Measurements on 
Temperature and Sclective Radiation of 
Incandescent Lamps,” and the results of 
ihe investigation are given in Tables I, 


JJ, and III. 


TABLE IL—AVERAGE VALUES OBTAINED 
ON LAMPS OF EACH TYPE AT VOLT- 
AGES CORRESPONDING TO A “COLOR 
MATCH” WITH THE STANDARD LAMP 
AT 75 VOLTS. 


Relative 
Per Cent 
Change 
Red Black- Cp. 
Body for 1% Lumens 
Types Tempera- Change per 
of Filament. tures. in Watts. Watt. 
Untreated carbon. 1420C. 1.00 1.00 
Helion ..sssesssso 1405 1.00 0.97 
Treated carbon... 1395 0.97 1.06 
GEN 2663 oe raean 1400 0.98 1.05 
Tantalum .....-+.. 1340 0.83 1.28 
Tungsten esse.. 1345 0.79 1.49 
Osmium .......... 1390 0.80 1.85 


TABLE II.—AVERAGE VALUES OBTAINED 
ON LAMPS OF EACH TYPE AT VOLT- 
AGES CORRESPONDING TO A “COLOR 
MATCH” WITH THE STANDARD LAMP 
AT 100 VOLTS. 


Relative 
Per Cent 
Change 
Red Black- Cp. 
Body fori% Lumens 
Types Tempera- Change per 
of Filament. tures. in Watts. Watt. 
Untreated carbon. 1680 C. 0.86 3.85 
Helion ........... 1650 0.85 3.85 
Treated carbon... 1645 0.84 4.15 
GERD errans stata 1650 0.54 4.0 
Tantalu cersesc eae 1570 0.72 4.35 
Tungsten ........ 1555 0.71 5.29 
Osmium s.e... 1610 0.69 5.9 


TABLE III..—AVERAGE VALUES OBTAINED 
ON LAMPS OF EACH TYPE AT VOLT- 
AGES CORRESPONDING TO A “COLOR 
MATCH” WITH THE STANDARD LAMP 
AT 125 VOLTS. 


Relative 

Per Cent 

Change 

Red Black- Cp. 
Body for 1% Lumens 
Types Tempera- Change per 
of Filament. tures. in Watts. Watt. 
Untreated carbon. 1890 C. 0.76 9. 

Helion ........ «ea. 18550 0.75 9.2 
Treated carbon... 1855 0.74 9.5 
Gein Sony rsio oep 1855 0.76 9.4 
Tantalum ........ 1765 0.65 10.9 
Tungsten ........ 1740 0.67 11.5 
Osmium .........- 18090 0.65 12.5 


Thus, from the data given in column 
4, it will be noted that when these vari- 
ous types of filaments have the same dis- 
tribution of energy in the visible spec- 
trum, the lumens per watt range from 
unity to 1.85. 

If there were no relative selectivity, the 
lumens per watt would be unity for 
every type. There is marked evidence, 
therefore, that there is considerable se- 
lectivity among the different tvpes of fila- 
ments, and it is quite interesting to note 
the order in which the filaments arrange 
themselves. A higher value of lumens 
per watt, as, for example, the value of 
1.85 for the osmium lamp, as compared 
with 1.00 for the untreated carbon fila- 
ment, indicates that when the osmium 
filament has the same distribution of 
energy in the visible spectrum as the un- 
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treated carbon filament, the energy curve 
of the osmium lamp drops off consider- 
ably in the infra-red as compared with 
the energy curve of the untreated carbon, 
In other words, the osmium radiates se- 
lectively in favor of shorter wave-lengths, 
ihat is, in favor of the visible spectrum, 
and is, therefore, a more efficient lumi- 
nous radiator than an untreated carbon 
filament. 

The authors have been unable to de 
termine the true temperature at which a 
color match with a black body can be 
cbtained with any material except plati- 
num, and, therefore, they are unable to 
¿tate as to what extent the higher eff- 
ciency of the metallic filaments is due 
to selective radiation, although the re 
sults would indicate that in the case of 
osmium from thirty to forty per cent of 
the increased efficiency over a carbon 
filament lamp is due to selective radiation. 

The paper was discussed by Professor 
Ganz, Dr. A. H. Elliott, Wilson S. 
Howell and P. 8. Millar. 

The Mexican Northern Power Company. 


The Mexican Northern Power Com 


pany is a new Canadian enterprise re 


cently organized with a capital stock of 
$10,000,000 and an authorized bond issue 
of $7,500,000. The company has secured 
valuable franchises from the government 
ef Mexico for the utilization of water- 
powers in the northern portion of the 
Mexican Republic. The powers granted 
are very broad, embracing the use of 
water for irrigation purposes as well as 
for power and light. The franchises are 
perpetual in their tenure, and carry ex- 
emption from taxation for a term of 
vears. Bonds amounting to $5,000,000, 
recently offered for subscription by the 
Canadian Electric Syndicate, of Montreal, 
have been largely over-subscribed. G.F. 
Greenwood, C. E., late managing director 
of the Havana Electric Power Compani, 
is the president of the new concern: P 
B. Greenshields, director of the Bank of 
Montreal, is vice-president, and Frank 
Thompson, secretary. The company €% 
pects to develop up to 30,000 horsepowe: 
there being, it is stated, a market for 
more than twice this amount of poser 
The consulting engineer of the company 
is W. F. Tye, C. E., late chief enginect of 
the Canadian Pacific Railway, and he will 
have associated with him James D 
Schuyler, C. E., who is at present a mem 
ber of the Panama Canal Commissiot: 
and an eminent authority on hydraulic 
construction. W. 
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“Standard Wiring for Electric Light and 


Power.” By H. C. Cushing, Jr. Fifteenth 
annual edition, 1909. New York. Pub- 
lished by the author. Flexible leather. 


156 pages, illustrated. 414 by 614 inches. 
Supplied by Electrical Review and West- 
ern Electrician for $1.00. 


This well-known handbook needs no in- 
troduction to electrical workers and engi- 
neers. It is generally recognized all over 
the English-speaking world as the author- 
ity on electric-light and power wiring 
from a fire-underwriter’s viewpoint. It 
has been kept strictly up to date by annual 
revisions. The 1909 edition has been 
completely revised by the author, with the 
assistance of F. E. Cabot, chairman of 
the electrical committee of the Under- 
writers’ National Electric Association. It 
contains not only the National Electrical 
Code, fully explained and illustrated, but 
the requisite formulæ, tables and other 
useful data for electric-light and power 
wiring for both direct and alternating- 
current circuits. The total number of 
copies of the book sold since the first 
edition appeared is now over 170,000, the 
1908 edition alone exceeding 20,100 copies. 

“Fortschritte der Elektrotechnik” (Prog- 
ress of Electrotechnics). Edited by Dr. 
Karl Strecker. Third and fgurth quarterly 
sections of the volume for:1907. Berlin. 
Julius Springer. Paper. 614 by 9% inches. 


Part III: 447 pages, price 10 m. Part IV: 
520 pages, price 15M. 


Appearing periodically every quarter- 
vear, this work is a complete digest of the 
current literature in all branches of the 
electrical field. In the two sections at 
hand there are some 6,500 references and 
abstracts of papers and articles on elec- 
trical subjects that appeared during the 
latter half of 1907 in the many technical 
journals and engineering societies’ pub- 
lications throughout the world. This is 
about one-half the total number included 
in the 1,450 pages constituting the entire 
volume for 1907. A list of electrical pat- 
ents issued in Germany, England and the 
United States in 1907 is also contained in 
Part IV. The subject and author in- 
dexes occupy the last 110 pages. This 
bibliographical compendium of elec- 
trical literature is particularly valuable 
to the libraries of engineering societies 
and technical institutions. 


“Steam Power Plant Engineering.” By 


G. F. Gebhardt, New York. John Wiley 
& Sons. Cloth. xxix + 816 pages. 461 
figures. 6 by 9 inches. Supplied by Elec- 


ear Review and Western Electrician for 


In this book the author, who is pro- 
fessor of mechanical engineering at Ar- 
mour Institute of Technology, has made. 
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of American 
In a concise 


a- comprehensive 
steam-power-plant practice. 
and pithy manner he treats of practically 
all related problems except detailed de- 
sign. Prepared as a development of a 
series of lectures to senior engineering 
students, this work is more than a tech- 
nical textbook and will be found generally 
valuable, at least as a reference, by any- 
one interested in power-plant work. The 
general plan of the book is to consider ap- 
paratus and methods in the logical order 
of energy development from the boiler 
room to the prime movers. On this basis 
the volume begins with the discussion of 
fuels and combustion, boilers and boiler 
auxiliaries, coal and ash handling, nat- 
ural and mechanical draft, continues with 
steam engines and turbines, engine-room 
auxiliaries, such as condensers, feed- 
water heaters, pumps, piping, etc., and 
concludes with a study of operation, costs 
and tests. Two typical power plants are 
then described, one a steam-turbine cen- 
tral station and the other an engine- 
driven isolated plant. As appendices are 
given a general bibliography of power- 
plant engineering, the American Society 
of Mechanical Engineers’ rules for boiler 
and engine tests, as well as steam tables 
and miscellaneous conversion data. Aside 
from the general bibliography, copious 
references, principally to the current engi- 
neering literature, are given throughout 
the text, constituting an extremely valua- 
ble feature of the book in permitting fur- 
ther study. It is seldom that a textbook 
is so closely up to date at the time of its 
publication. The large number of illus- 
trations have been excellently prepared 
and apparently selected with great care to 
elucidate the subject fitly. Over 110 
tables, many of them containing valuable 
data on costs and perfermance, are given 
with numerous curves showing graphical 
results. On the whole it is surprising 
what a fund of information has been log- 
ically and systematically compiled in this 
compact book on so broad a subject. 


“Annual Report of the Smithsonian In- 
stitution.” Fiscal year 1906-07. Washing: 
ton. Government Printing Office. 726 
pages. Illustrated. 5% by 8% inches. 


The annual report of the board of re- 
gents of the Smithsonian Institution for 


survey 


- the year ended June 30, 1907, as usual 


shows the operations, expenditures and 
condition of the Institution at the time 
and is made the foundation of its annual 
publication. As is customary, however, 
the appendix to the report constitutes the 
larger part of the volume. It contains 
accounts of discovery and investigation in 
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nearly all lines of pure scientific research 
as well as applied science. These articles 
are mostly reprinted from papers read 
lefore various scientific and technical so- 
cieties at home and abroad. Those of 
particular interest to electrical readers are 
as follows: “Some Facts and Problems 
Bearing on Electric Trunk-Line Opera- 
tion,” by Frank J. Sprague (abstract of 
the paper presented before the 219th 
mecting of the American Instilute of 
Electrical Engincers) ; “Recent Contribu- 
tions to Electric Wave Telegraphy,” by 
Prof. J. A. Fleming; “On the Properiies 
end Natures of Various Electric Radia- 
tions,” by Prof. W. II. Bragg; “Progress 
of FElectrometallurgy,” by John B. C. 
Kershaw. There are also articles on the 
Parsons steam turbine, typical zoological 


gardens, ethnological and biological 


subjects, ete. 
—— § & 6 —___-— 
American Institute of Electrical Engi- 
neers’ Anniversary Dinner. 

The dinner committee of the American 
Institute of Electrical Engineers, ap- 
pointed to arrange for an anniversary 
banquet celebrating the first quarter-cen- 
tury of the society, which was founded 
in 1884, recently met and decided to hold 
the dinner at the Tfotel Astor, New York 
city, March 11. The price of the dinner, 
for which an excellent menu has been 
provided, is $5 per plate. As usual on 
these occasions, ladies will participate, 
and a total attendance of at least five or 
six hundred is expected. The limited 
number of speeches will be given by men 
of national preminence. Attention is be- 
ing paid to decorations, musie and the 
souvenir menu. Special committees have 
been appointed, with the following as 
chairmen: Speakers and menu, T. C. 
Martin; reception, M. Coster; finance, 
G. A. Hamilton; tickets and seating, R. 
T. Lozier; decorations, A. Williams: 
press and music, G. H. Guy ; old-timers, 
E. A. Sperry. 

= 
Chicago Section, Illuminating Ergi. cer- 
ing Society. 

The February meeting of the Chicago 
Section of the Illuminating Engineering 
Society was held in the German Itvom 
of the Grand Pacific Hotel, Thursday 
evening, February 18, at 6 o'clock. Din- 
ner a la carte was served, 

The subject of the evening was a 
paper on “Street Lighting,” by Walter C. 
Allen. electrical engineer of the District 
of Columbia. 
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ALTERNATING CURRENTS AND that is, the magnetic strength of the gardless of how many arcs (up to ful 


THEIR APPLICATIONS. former increases and more current flows load) are operating. 

in the latter. The method of operation of a trans- a 

BY EDSON R. WOLCOTT. e e — paren He is peo mars ‘i 
Cuapter lV. (Part IV.)—TRANSFORM- The action is somewhat similar to the ee S E RA eal 


laminated iron core of the transformer; 
P represents the stationary primary 
winding encircling the middle core B, 
and S the secondary winding, which is 
balanced by counterpoised weights to 
move freely up and down the middle core 
B. When the load changes and a slight 
increase of current occurs, this causes an 
increased repulsion between P and §, so 
that S moves upward, permitting an in- 
creased magnetic leakage across the re- 
gions R. This decreases the useful mag- 
netic flux through the coil S, reducing 
the voltage at its terminals so as to main- i 


ERS. working of an air compressor which is 
pumping air into a storage tank. If 
there is no outlet to the tank, the air 
compressor keeps on pumping only until 
the pressure reaches the required value, 
when the unloading device closes the suc- 
tion inlet, and only such energy is re- 
quired to run the compressor as is neces- 
sary to overcome the friction of the mov- 
ing parts. When air is drawn out of the 
storage tank, the pressure drops, the un- 
loading valve opens and the compressor 
begins working again. So with a trans- 
former, when the secondary is open the 
iron core soon fills up with magnetism, 
so to speak, and shuts off to a consider- 


OPERATION ON OPEN SECONDARY. 


In a properly constructed transformer 
the reactance of the primary is so great 


able extent the incoming electrical en- 
ergy of the primary. When, however, i: 
the secondary winding is closed, the mag- " 
netism begins to do work by generating r 
a current therein and accordingly draws i 

FIG. 106—PRINCIPLE oF consTant.cun- °F ‘he primary for a new supply. pis “Apert ee pe, tL Ones 
RENT TRANSFORMER. In many cases, as, for instance, in clec- ERATOR SET. ; 
tric lighting, the transformers are used . BT a tt 
when the rover of the secondary are only eae a part of the day and must ja a constant current through its ar- : 
open, that but little current flows in the therefore be built with a minimum no- 4. 
former when it is connected to an alter- load loss. f A ei t TE aA g j 
nating-current source of supply. Only a f a E ee au 

al aoin oh enata eiid CONSTANT-CURRENT TRANSFORMERS. l counterpoised weights accurately balance 
to make the inductive action of the coil The constant-current transformer = the upper movable coil, so that it main- i 
o raa o Coke down. the cumini used where it is necessary to maintain a tains a constant current. ; 
almost entirely. When, however, the constant effective value of the alternating i 
B current in a circuit rather than a con- CHAPTER V. (Part I.)—THE CoNvER- i 
ao stant voltage between the leads. This is SION OF ALTERNATING CURRENTS. i 
Alternating-current systems of trans- 7 
mission of electrical energy now find gen- Y 


eral application, but direct currents are 
still used for certain purposes, such a8 
electric railways, electroplating and the 
charging of storage batteries. It is, there- 


FIG. 107.—CONSTANT-CURRENT TRANSFORMER COMPLETE AND WITH FIG. 109.—CURRENT-COLLECTING CONNEC- 
CASE REMOVED. TIONS OF ROTARY CONVERTER. 


secondary is closed, the magnetic energy the condition necessary in operating are fore, often desirable to transform or con- 
of the iron core becomes available and lamps connected in series. The constant- vert an alternating into a direct current. 
is transformed into the energy of the current transformer takes a current from This, of course, can be done by running 
electric current, and the iron core then a constant-voltage source and delivers a a direct-current generator by means of 
draws more energy from the primary; constant current to the arc circuit, re- an alternating-current motor. 
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MOTOR-GENERATOR. 
Instead of belting an alternating-cur- 
rent motor to a direct-current generator, 
the two machines may be mounted on the 
same base and directly connected as 
shown in Fig. 108. This constitutes a 


FIG. 110.—DIRECT-CURRENT END OF 
THREE-PHASE 500-KILOWATT 
ROTARY CONVERTER. 


motor-generator set. As illustrated in 
Fig. 108, a 1,000-kilowatt, three-wire, 
direct-current generator supplying elec- 
tric-lighting service is directly connected 
to an alternating-current motor. 


DYNAMOTOR. | 


It is not necessary to build two en- 
tirely distinct machines to produce the 
results obtained by a motor-generator. 
Two electrically distinct circuits can be 
wound on the same armature, the direct- 
current winding being connected to com- 
mutating segments at one end of the 
shaft and the alternating-current wind- 
ing being connected to collector rings at 
the other end. Of course, the same prin- 
ciple can also be utilized for changing 
the voltage of a direct current. In either 
case such a machine is known as a dyna- 
motor. 

ROTARY CONVERTERS. 

The more common method of conver- 

sion of an alternating into a direct cur- 


FIG. 111.—ALTERNATING-CURRENT END OF 
THREE-PHASE 500-KILOWATT 
ROTARY CONVERTER. 


Tent is by means of a rotary converter, 
Which is essentially a continuous-current 
dynamo having two opposite commutator 
bars connected to collector rings in case 
it is a single-phase, double-pole machine, 
as illustrated in Fig. 109. As distin- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


guished from the dynamotor, the rotary 
converter has but one armature winding 
and while part of the current supplied 
to it is used in producing rotation, most 
of the current is simply rectified. The 
only current actually flowing in the arma- 
ture conductors is the difference between 
the alternating-current input and the 
direct-current output. 

Fig. 110 illustrates a 500-kilowutt 
three-phase rotary converter viewed from 
the commutator end, while Fig. 111 illus- 
trates the same converter viewed from 
the collector-ring end. Both views show 
the starting motor connected to the same 
shaft. 

Fig. 112 illustrates a complete rotary- 
converter armature, the small armature 
at the right being that of the starting 
motor. - 

USES OF A ROTARY CONVERTER. 

A rotary converter can be operated 
either as a motor, a generator, or both. 
As a generator it can be driven by ex- 
ternal mechanical power and direct cur- 
rent derived from the commutator or al- 


FIG. 112..—ROTARY CONVERTER ARMATURE 
WITH ROTOR OF STARTING MOTOR. 


ternating current derived from the col- 
lecting rings, or both classes of current 
may be delivered at the same time. 

It can also operate as a continuous- 
current motor by connecting the commu- 
tator to direct-current supply mains; or 
it can operate as a synchronous motor 
by connecting the collector rings to al- 
ternating-current supply mains. 

When operating as a rotary converter 
it may either be supplied with a direct 
current and deliver alternating current, 
or be supplied with an alternating cur- 
rent and deliver a direct current. 

As ordinarily built, however, these ma- 
chines are used only for the conversion 
of alternating into direct current, and do 
not give satisfactory service if used to 
absorb or deliver mechanical] energy. The 
shaft and bearings of one of these ma- 
chines ara proportioned to carry the 
armature and not to receive and transmit 
mechanical power. Likewise, the relation 
between armature and field is such as to 
give maximum efficiency for use 88 & 
converter, and would not be satisfactory 
for other purposes. 
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VOLTAGE. 


The ratio between the voltages of the 
alternating-current end and the contin- 
uous-current end of a rotary converter is 
practically constant and is not affected 
by changes in speed. Any variation in 
the voltage of one side produces a cor- 
responding variation in that of the other. 

Rotary converters for railway purposes 
are usually built to deliver a direct cur- 
rent at about 550 volts, when supplied 
from a two-phase system operating at 
385 volts at the collecting rings, or from 
a three-phase system operating at 330 
volts at the collecting rings. 

Regulation of voltage is obtained by 
changing that of the alternating current 
delivered to the machine. This is ac- 
complished by means of a series winding 
on the field or by the use of potential 
regulators. 

COMPOUNDING. 


In order to obtain constant voltage 
automatically as the load increases, ro- 
tary converters can be compounded, as is 
done in ordinary generators. This is 
usually accomplished by means of a series 
winding on the field, connected to assist 
the shunt winding, and an inductance in 
the line between the generator and con- 
verter. 


ede 
Museum of Safety and Sanitation. 


Announcement has just been made of 
the acceptance of the treasurership of the 
Museum of Safety and Sanitation by — 
Frank A. Vanderlip. An executive office 
for the administrative and promotive 
work of the Museum has been opened at 
the United Engineering Societies’ Build- 
ing, 29 West Thirty-ninth Street. 

A committee on plan and scope in- 
cludes Prof. F. R. Hutton, chairman; 
Dr. Thomas Darlington, Commissioner of 
the Health Department of the city of New 
York; P. T. Dodge, president of the En- 
gineers’ Club; William J. Moran, attor- 
ney-at-law and Henry D. Whitfield, 
architect. 

Plans are being pushed forward along 
practical lines to prevent the enormous 
loss of life and limb to American life and 
labor, through the Museum of Safety and 
Sanitation, where safety devices for dan- 
gerous machines and preventive methods 
of combating dread diseases, may be dem- 
onstrated. Charles Kirchhoff, editor of 
The Iron Age, is the chairman of the 
committee of direction; T. C. Martin, 
editor of The Electrical World, vice-chair- 
man, and Dr. William H. Tolman, di- 
rector. 
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THE ELECTRIC DISCHARGE AND 
THE PRODUCTION OF NITRIC 
ACID.’ 


BY WILLIAM CRAMP AND BERTRAM HOYLE. 


It has been calculated that the amount 

of fertilizer in the form of natural ni- 
trates still available is less than that 
required for the world’s food supply for 
the next twenty years—that is, assuming 
that no new sources are discovered. It 
is this fact which has brought into such 
prominence the necessity of obtaining a 
fresh supply of nitrogen compounds, and 
has consequently led to the erection of 
large plants for fixing the nitrogen of 
the air. The weight of nitrogen over 
every square mile of the earth’s surface 
has been estimated at 2.16 X 10 tons, an 
amount sufficient, according to Sir Wil- 
liam Ramsay, to afford plant food for 
over 38,400 years’ consumption at the 
present rate. It is evident. then (since 
the surface of the earth represents ap- 
proximately 2.02 X 10° square miles), that 
the amount of nitrogen free at the present 
moment is sufficient to feed the world’s 
population for approximately 7.75 X 10° 
vears, and we may well proceed to make 
use of scme of this without interfering 
appreciably with the proportions of oxy- 
gen and nitrogen existing in the atmos- 
phere. 
In spite of the many aftempts which 
have been made lo fix atmospheric nitro- 
gen, little pioneer work in the way of 
research has been done to assist the in- 
ventor to obtain the best vield from any 
form of apparatus, and it is with the ob- 
ject of clearing the ground a little in this 
direction that the work embodied in this 
paper has been carried out. 

Most inventors have attempted to fix 
the nitrogen of the air by the use of very 
high tempcratures-—that is, by really at- 
` tempting to burn the nitrogen in the pres- 
ence of oxygen to NO and NO,, usually 
by means of the electric arc. In some 
cases, instead of burning the gases direct, 
union has been obtained bv means of a 
third substance, such as calcium carbide. 
Here we shall deal with the former meth- 
ods only. 

THE CREEDS OF INVENTORS. 

Each succeeding designer has decided 
upon some point in the form of the dis- 
charge to be used which he believed to be 
the most important factor in determining 
the production of the gas. Thus one be- 
lieves that it is most essential to get the 
4, Abstract of a paper presented before the 


Manchester (England) Local Section, Institution 
of Electrical Engineers, November 3, 1908. 


current of air into very intimate relation- 
ship with the flame (Naville and Guye). 
Another considers that the essential con- 
dition is to have no continuous flame, but 
a very large number of arcs (Kowalski and 
Moscicki). A third thinks that not only 
is a large number of arcs necessary, but 
that these should be also very long and 
very thin (Bradley and Lovejoy). Others 


FIG. 1.—APPARATUS OF McDOUGALL AND 


HOWLES. 


A—Air Inlet. B—Electrodes. 
D—Outlet for Gases. 


C—Flame. 


altempt to combine these results with 
cffects of very high temperature of the 
gas followed by very sudden cooling; and 
again, some believe in the effectiveness of 
temperature gradient alone, whether the 
are be large or small. 

t can safely be said that none of these 
systems is complete in itself, but that 
there is some truth in each. Each has, 
however, led to a distinct apparatus, 
which we shall describe shortly, since only 
by consideration of these can the effect 
of the possible variables be shown. 


APPARATUS RESULTING FROM THE VARIOUS 
CREEDS AND RESULTS OBTAINED. 

1. McDougall and Howles, Manches- 

ter.—The apparatus proposed is shown in 


FIG. 2.—APPARATUS OF NAVILLE AND 
GUYE. 

B—Hollow Carbon Electrodes. 

D—Outlet for Gases. 


A—Air Inlet. 
C—Discharge Gap. 


the accompanying sketch, Fig. 1; the 
form, as well as the principle upon which 
it works, will be clear from the sketch. It 
is essentially a high-voltage machine work- 
ing at from 8,000 to 16,000 volts. The 
results given by this were very poor, but 
it is only fair to say that the power used 
was very small, The output obtained will 
he found in a table herewith, while rea- 


sons for failure will be found in the criti- 
cisms following. 

2. Naville and Guye—The arrange- 
ment proposed is shown in Fig. 2, and 
it will be seen that the arcs set up are in 
series and that the air to be burned is 
taken from the outside through the centre 
of hollow electrodes, thus passing right 
through the section of the arc. Three 
gaps in series are used. No figures are 
available for the output of this apparatus. 

3. Kowalski and Moscickt.—The ap- 
paratus used is depicted in Fig. 3, and is 
essentially arranged for high voltage and 
Ligh frequency (from 6,000 to 10,000 
cycles per section). It will be obvious 
that difficulties of insulation and con- 
struction are very great. The outputs 
obtained are given in Table I. 

4. Bradley and Lovejoy.—These in- 
ventors combine a large number of small 
arcs (as in the last apparatus) with great 
length obtained by drawing the arc out. 
The machine consists of a series of rotat- 
ing electrodes which set up arcs and draw 
them out from fixed electrodes surround- 
ing them, as shown in Fig. 4. Some 
justification for this method, and for that 
previously mentioned, is to be found in 
the large output shown in Table I. The 
concentration of acid, as’ a percentage of 
the amount of air passed through, is also 
very good in this process. 

5. Pauling.—This apparatus is really 
the reverse of the principle used by Na- 
ville and Guye. We have no particulars 
of the output of this machine. 

6. Werner—The principle on which 
this works is obvious from the diagram, 
Fig. 5. We have more to say about this 
apparatus later. | 

?. Birkeland and Eyde.—The arrange- 
ment of this machine is shown in Fig. 8. 
It consists of a pair of water-cooled cop- 
per tubes, fifteen millimetres diameter, 
emploved as electrodes. These electrodes 
are suitable for flames up to 750 kilowatts 
at 3,500 volts, with a gap of one centi- 
metre. The electrodes are placed in à 
transverse magnetic field of about 4,000 
to 5,000 lines of force per square centi- 
metre in the centre. This field blows the 
arcs into the form of a large circular fan, 
the maximum diameter of the flame being 
about 140 centimetres. The object of the 
magnetic blow-out arrangement is to in- 
crease the rate of cutting of the flame and 
the air, which is also assisted by the ait 
blast supplied. The furnace in which the 
discharge takes place is lined with fire- 


brick, and is said to last about six months. - 


The inside temperature of the lining does 
not rise above 700-degrees C. during 207- 
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mal working, owing to the cooling effect 
of the blast of air supplied, although the 
temperature of the disc of flame is very 
considerably higher. The results obtained 
are extremely good, as will be seen by 
reference to Table I. This is partly be- 
cause the power employed is large and 
partly because the rate of cutting the air 
with the flames is high, both being con- 


FiG. 3—KOWALSKI AND MOSCICKI. 


T—Transformer. C—Choke Coll. K—Condens- 
ers. F—Flame Discharge. R—Resistances. 


ducive to efficient working. The object, 
as will be discussed later, of getting a 
high rate of cutting the air with the 
flames is to cool the gases as soon after 
production as possible, in order to pre- 
vent further dissociation. 

8. E. Rosst.—The method adopted in 
this case is really similar to those which 
have preceded it, except that the gases to 
be combined are submitted to a much 


FIG. 4—BRADLEY AND LOVEJOY. 


EE' Are Platinum-Tipped Electrodes. D Is 
10,000-Volt Direct-Current Generator. 


iower temperature, but under much greater 
pressure; for in this process air at a 
high pressure (fifty to ninety atmos- 
pheres) is heated by being brought into 
contact with a Nernst glower. 

9. Frank and Caro.—This process is 
different from anything previously men- 
tioned, as it consists in forming, first, in 
an electrical furnace, calcium carbide, and 
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then passing nitrogen over this material 
when at a red heat, the result being that 
the nitrogen combines with the calcium 
carbide forming cyanamide. It is essen- 
tial for this process that the nitrogen 
should be free from oxygen, and this is 
obtained by fractional distillation of the 
air (Lindt) in the manner now used for 
producing oxygen. It will be seen from 
this that oxygen is given off as a valuable 
by-product. 

In all the processes named above, ex- 
cept the last, the object is to produce 
NO,-+ NO, which, when combined with 
water, gives a mixture of nitric and 
nitrous acids. From these is then usually 
produced nitrate of calcium, which is the 
fertilizer sold. In the last process the 
cyanamide is sold direct, and decomposes 
slowly in the presence of water, giving off 
ammonia, which is absorbed by the soil 
or taken up by the plants. It is worthy 
of remark that this substance assists the 


TABLE I.—OUTPUTS OF NITRIC ACID OB- 
TAINED BY VARIOUS EXPERIMENTERS. 


Output per 

Kilowatt- 
Size of Year, 
Plant, Kilo- 

Experimenter. i koomas eames 
to 1 ‘ 
Birkeland ...........+.. : 200 900.0 

Lord Rayleigh.......... 1 (theoretical) (440.0) 
*Moscicki .............. 75 412.0 
Bradley and Lovejoy... Ae 571.0 
0.30 17.7 
McDougall end Howles. 0.22 26.7 
0.17 29.4 


*These inventors have also used direct-current 
at 1,500 volts, giving 525 kg. per kilowatt-yvear. 
production of nitrifying micro-organisms, 
which themselves are germinated in large 
quantities and sold for use as active fer- 
tilizers. 

COMPARISON OF THE SYSTEMS. 

The first seven methods mentioned 
above all employ the electric arc. No. 8 
makes use of lower temperatures, with 
special arrangements for effecting the 
combination desired, while No. 9 uses the 
arc indirectly. It may be pointed out that 
at present No. 9 appears to yield the best 
result per horsepower expended, and from 
the point of view of cost is certainly better 
than Chili saltpeter already. This being 
the case, it is necessary to take steps to 
find out whether direct combination in the 
electric arc can ever be as successful as 
indirect combination, and in order to do 
this it is necessary to discover upon what 
factors the production of NO and NO, 
depend. 

Now examination of the first seven 
processes mentioned above shows us that 
the best results have always been obtained 
with very large powers, and the difference 
in the yield between Birkeland’s ten-kilo- 
watt and his larger plant is amazing. 

The next point which suggests itself is 
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the excellent result obtained by Bradley 
and Lovejoy from their multitude of 
small long direct-current arcs, and this 
result is to some extent verified by Mos- 
cicki’s yield obtained by the use of very 
high frequency discharges. It is notable 
also that whether the plant is large or 
small the yield is poor if an ordinary hot 
ond thick are is employed. The results 
of McDougall and Howles are particularly 
poor in this respect. Little better is to be 
expected from either Naville and Guye 
or Pauling, and if there is one lesson 
more than another which can be learned 
from these attempts it is that an arc is 


FIG. 5.—PAULING'S APPARATUS. 
C—Alir Inlet. A—Air Jet. B—Discharge Elec- 
trodes. O—Outlet for Gases. 


never successful unless made use of to 
heat a very large quantity of air. 

It may appear at first sight as though 
the process of Birkeland really consists 
in putting a certain quantity of air 
through a sheet of flame; but as a matter 
of fact the effect of the magnetic field in 
this process is to break up what would 
otherwise be an ordinary arc into a large 
number of very rapidly moving arc- 
threads. It is evident also that the ques- 
tion of temperature is one of considerable 
impcrtance, since No. 8 is worked with 


FIG. 6—BIRKELAND AND EYDE. 


A, B—Hollow Copper Water-Cooled Electrodes. 
C—Alternator. D—Choke Coll. E—Gap 


(1 Cm). F—Disc of Plame (140 Cm. Diam- 


eter). 


temperatures which must be comparatively 
Jow when contrasted with the electric arc. 
The questions also of the rate at which 
the air should move through the flame, 
of the current to be used for a given vol- 
ume of air, of the changes produced by 
varying the current, of arc-length and fre- 
quency, all must be determined before any 
really highly efficient apparatus can be de: 
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signed. It seemed safe for us to assume 
that good results are only to be obtained 
by the use of thin flames, with very 
rapidly moving arc-threads used to heat 
suddenly quantities of air which are as 
quickly as possible cooled again. For this 
reason the apparatus selected for experi- 
mental results was a modification of that 
suggested by Werner. 

The apparatus used for the experi- 
ments, shown in Fig. 7, consisted of a 
high-tension transformer excited by means 
of an alternator and used to feed on its 
high-tension side a pair of phosphor- 
bronze ribbon electrodes shaped almost 
like the well-known horn lightning arrest- 
ers. The nozzle A was supplied with air 
from an air-pump and receiver, so that 
the air had time to cool after being com- 
pressed before issuing from the nozzle. 
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FIG. 7.—EXPERIMENTAL APPARATUS USED BY THE AUTHORS. 


A—Laval-Shaped Glass Nozzle. B—BElectrodes. O—Air Outlet. 


employed on the low-tension and high-ten- 
sion sides of the transformer. A choking- 
coil and series resistance were used some- 
times on the low-tension side. The trans- 
former had a ratio of transformation of 
100 to one. 

Mr. Werner’s object in using this type 
of discharge was to obtain a quickly ex- 
panding blast of air, for he believed that 
the natural cooling produced by the 
quickly expanding gas would of itself ma- 
terially assist in the production of the de- 
sired peroxide. He used a flat-ended noz- 
zle perforated with nine tiny holes. We 
did not think that this form could be the 
best for general purposes, and therefore 
decided first of all to examine different 
shapes of nozzles with the object of ob- 
taining the best type for the work. After 
a short examination of various types it 


F. R.—Field Rheostats. 


F, F,—Exciter and Alternator Fields. S—Stator of Alternator. 


The detailed description of the apparatus 
used is as follows: 

The air-pump was capable of giving 
about four cubic feet of air per minute at 
a pressure of ten pounds per square inch, 
and was connected, as shown in Fig. 7, 
to a receiver, in order to equalize the pres- 
sure on the jet—i. e., to prevent the beats 
of the pump affecting the blagt and flame 
discharge, and also to lower the tempera- 
ture of the air as it passes to the jet. The 
speed of the machine was 180 revolutions 
per minute. A pressure gauge was con- 
nected in the air main from the receiver 
to the nozzle, also an outlet was provided 
in order to regulate the pressure used. 

The alternator was a Cramp self-excited 
machine with a very drooping character- 
istic, which, as will be explained later, is 
very suitable for giving a steady continu- 
ous discharge through the air-blast. The 
field was controlled by large resislances, 
allowing very wide regulation. The speed 
of the machine was 1,200 revolutions per 
minute and the frequency 160. 

Ammeters and voltmeters were regularly 


was decided that a shape like that known 
as the “Laval” nozzle would be best as a 
general type, and various sizes of these 
were made in glass and were measured 
and tested, as will be seen by the detailed 
results given later. 

With regard to the apparatus chosen, 
it may be said that the shape of flame ap- 
proximated closely to a section taken be- 
tween two radii, about sixty degrees apart, 
of the Birkeland disc flame. The air 
velocity through this section being vari- 
able, admits of a very wide range of ex- 
periments both as to air quantity and con- 
sequent flame temperatures. Guides at 
the sides of the electrodes enabled the path 
of the air to be practically confined to 
the active area of the discharge, and this 
alone was found to make a considerable 
difference to the amount of acid produced. 

The conditions under which a discharge 
can be produced and steadily maintained 
with an apparatus of this sort first claim 
attention. 

[To be continued.] 
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Preservative Treatment of Telephone 
Poles and Cross-Arms in Louisiana. 


A co-operative agreement between the 
United States Forest Service and the 
North Louisiana Telephone Company for 
the investigation of economic methods 
for the preservation from decay of lob- 
lolly-pine telephone poles, has recently 
been carried out with gratifying results. 
The object of the government was to 
demonstrate that a creosote treatment 
could be applied successfully and at a 
low cost to loblolly-pine poles. Such suc- 
cess was obtained that a company has 
been incorporated under the name of the 
Louisiana Creosoting Company, which 
will operate commercially the plant de 
signed by the Forest Service. 

The treating plant, which has been in 
operation since the latter part of last Oc- 
tober, is of the “non-pressure,” or “open- 
tank” type. The installment of this 
style of plant costs much less than a plant 
of the “pressure” type, which is the ordi- 
nary type of plant for commercial pur- 
poses throughout the: country. The 
open-tank system depends fundamentally 
upon the immersion of timber first in 
a hot bath of the preservative, followed 
by a rapid change to a cold bath. This 
method does away with the installation 
of high-pressure and vacuum pumps and 
a treating cylinder of massive construc- 
tion to withstand a high internal pres- 
sure, which are necessitated by a plant of 
the pressure type. It is usual, however, 
to install a treating cylinder of light 
construction where any great quantity of 
material is to be treated, since the cost 
of handling the material and loss of pre- 
servative, through volatilization during 
the hot bath, is in this wav reduced to 
a minimum. The new open-tank sys- 
tem is admirably adapted to the treat- 
ment of certain classes of timber, and 
especially so as regards loblolly pine. 

The plant used in the experiment with 
the North Louisiana Telephone Company 
is equipped with a horizontal treating 
cylinder fifty feet long and six feet in 
diameter. It was designed by the For- 
est Service, whose representative also 
supervised its construction and operated 
the plant for several months. During 
this period, 3,000 poles, 2,500 cross-arms 
and 500 ties were treated, an amount 
sufficient to determine the most. econom- 
ical methods of treating these classes of 
material. The Forest Service therefore 
withdrew from the co-operation, and the 
plant is now being successfully operated 
by the owners. . 
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QUESTIONS AND ANSWERS. 


SETTING OF BRUSHES ON COMPOSITE 
ALTERNATORS.—In the article published 
on page 992 of your issue for December 
26 last, directions are given for setting the 
rectifying brushes on the commutator of 
a composite alternator. What would be 
the result in the action of the machine 
if both leading brushes were set farthest 
from the poles?—T. E. S., La Crosse, 
Wis. 

The directions given in the article in 
question correspond to the instructions 
issued by one of the leading electric man- 
ufacturing companies on the operation 
and care of machines of this type. These 
instructions were based on an extensive 
practice with these machines and are the 
rules found necessary to give sparkless 
and reliable operation of the machines. 
If both leading brushes are set farthest 
from the poles, it is found that the in- 
fluence of the stray magnetic field from 
the poles is not compensated as com- 
pletely as when the directions are strictly 


SETTING OF RECTIFYING BRUSHES. 


followed, and therefore the compounding 
action is not so satisfactory and. the 
sparking is worse. 


IxvENTION oF STORAGE Batrery.— 
When and by whom was the storage bat- 
tery invented ?—A. S. L.; Charlottesville, 

a. 


The storage battery was invented by 
Gaston Planté, a French physicist, who 
in 1860 built one from two sheets of lead 
teparated by a felt cloth and then rolled 
up and placed in a jar of dilute sulphuric 
acid. A method of “forming” the plates 
was also devised by Planté. No very 
radical changes were made in the storage 
battery until the invention of the 
“pasted” type of plate, about 1880. 

B. & S. Gauae Sizes.—Kindly give me 
the exact size in decimals of Nos. 16, 14, 
12, 10, 8, 6, 4, 2, 1, 0 and 00 B. & S. 
Ae copper wires.—F. B., St. Louis, 

0. 


The sizes desired are given in the table 
below, diameters being in decimals of an 
inch and cross-sectional areas in circular 
mils (square of diameter in mils or thou- 
sandths of an inch): 


No. Diameter, Area. 


LE Ae n Gye 2 dow o e e A A ERS O ODOS2 2,583 
TE Bete oak araa N i canes „OGION 4,107 
LS tae A a a S eee og Be ONONT 6,530 
WAY SS Se E Seat) a oS rath ah 10.9 10,380 
e ANE ied cy Grae tees Retna A acct 1285 16,510 
Oe sire beta E E the tele we ald oe .1620 26,250 
NE BS Bad eae E S 2043 41.740 
EA EEN E EE EET eng 22576 66,370 
De dis eothns scat 2 ee ee ae 2493 83,690 
NE reg aie E E E ad th at ET 3249 105,500 
US Ge Sie ester Sense bee?) A e tue a .3648 133,100 


UNITED States CIVIL Service APPLI- 
CATIONS AND EXAMINATIONS.—Recently 
I heard of an examination for stationary 
engineer in the United States Civil Ser- 
vice, but could not find out where or 
when it was to be held. Where can I get 
this information and can any one that 
wishes take the examination ?—A. J. K., 
Harrison, Tenn. 

The examination referred to probably 
was for the position of stationary engi- 
neer in the Indian Service, for which an 
examination was held a few days ago. 
Any citizen of the United States desiring 
to enter the civil service may get in- 
formation in regard to positions in any 
particularly chosen line, dates and places 
where examinations for such positions 
are to be held, application blanks and 
any other information relating to the 
civil service by writing to the United 
States Civil Service Commission, Wash- 
ington, D. C. In writing for general in- 
formation it is well to ask for the manual 
of examinations, a pamphlet of about 
eighty-five pages, issued semi-annually 
and giving a fund of information in re- 
gard to all branches of government civil 
rervice. A person wishing to take an 
examination should write for an appli- 
cation blank and state definitely what po- 
sition is sought. The application form 
when received should be carefully filled 
out in accordance with the instructions 
printed thereon and mailed without delay 
to the United States Civil Service Com- 
mission, Washington, D. C. This appli- 
cation should be received at Washington 
at least a week or ten days before the 
date announced for the examination. If 
received by the Commission in sufficient 
time to arrange for the examination and 
if the applicant is found to be entitled to 
the examination requested, a card will be 
sent to him admitting him to the exam- 
ination and a set of questions for him 
will be sent to the place of examination. 
No recommendations other than those 
called for by the application form will 
be considered. Civil-service examinations 
are held in every state and territory of 
the country except Alaska. An applicant 
presenting himself for examination must 
provide himself with pencils, pens, ink 
and erasers, but no paper or blotters; 
handbooks and books of reference are not 
permitted except when specifically so 
stated in the examination sheets. 
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Unipotar Dynamos.—Nindly give 
me a short description of the unipolar 
dynamo. Has it been made practical and 
how does it operate? I have heard that 
the General Electric Company has made 
extensive tests of this type of machine.— 
M. R. B., Chicago. 

The unipolar (or homopolar or acy- 
clic) dynamo is a generator whose arma- 
ture conductors cut through a uniform 
end unidirectional magnetic field, thus 
producing a strictly direct and constant 
electromotive force. These machines are 
usually provided with one or two parallel 
field coils, wound around and concentric 
with the shaft, so as to be almost com- 
pletely surrounded by the iron frame of 
ihe machine. The armature consists 
cither of a disc or a cylinder rotating in 
the air-gap between the two magnet poles. 
The current is taken off by means of 
brushes bearing directly on the circum- 
ference of the disc and on the shaft or 
at the ends of the cylinder. The dise 
type is known as the radial type because 
the currents pass radially across the dise, 
the cylinder type is known as the axial 
type, because the currents pass parallel 
to the shaft, as in an ordinary generator. 
Acyclic generators may be made in many 
forms, some having several armature con- 
ductors placed in series, so as to get a 
higher voltage. In general, this type of 
machine generates low voltages and high 
currents and must run at very high 
speed. It is particularly adapted for use 
in electrolytic work, such as electroplat- 
ing and other electrochemical processes 
requiring large direct currents at low 
voltage. Jakob E. Noeggerath has in- 
vented a number of machines of this type 
which have been built by the General 
Electric Company. Probably the largest 
of these ever built was a 300-kilowatt, 
500-volt generator, described in the 
Transactions of the American Institute 
of Electrical Engineers, Vol. 24, 1905. 
ede 

No Passengers Killed in Indiana. 

The quarterly bulletin of the Indiana 
Railroad Commission, just issued, sets 
forth the information that there has not 
heen a passenger killed on a steam or an 
interurban railroad in Indiana during the 
past nine months. Conditions in Indiana 
during the past twelve years have been such 
that the annual death harvest has never 
failed to fall under ten persons. While 
gratified over the showing made during 
the past nine months, the Commission 
laments the fact that the number of the 
employes meeting death is increasing 
year by year. Twenty-five were killed 
during the period. S. 
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The Chicago Automobile Show. 

Transformed from its more brilliant 
dress of the preceding fortnight, when the 
Electrical Show occupied the Chicago Col- 
iseum, every available space in the big 
structure, including main floor, galleries 
and basement of both auditorium and an- 
nex, as well as the floor and gallery of 
the First Regiment Armory, February 6 
to 13, was occupied with the exhibits of 
the $3,000,000 Chicago Automobile Show. 

Three hundred exhibitors showed every 
kind of self-propelled vehicle and acces- 
sory on the market, from big six-cylinder 
limousines to graceful, silent electrics, 
and searchlights to the modest but vital 
epark-plugs. In point of numbers, of 
course, the gasolene cars led. Correspond- 
ingly, manufacturers of ignition systems, 
magnetos, batteries, coils and spark-plugs 
were present in force. 

A feature of the show was the incrcas- 
ing attention accorded the electric vehi- 
cles, whose qualities of reliability, ease of 
manipulation, silent running and mecnan- 
ical simplicity have earned an apprecia- 
tion accorded no other class of machines. 
And the territory of the battery-propelled 
vehicle is extending beyond its former 
restriction as a “town car,” for several 
exhibits at the show included electric auto- 
mobiles, designed along the lines of the 
gasolene touring car and adapted to mak- 
ing century trips over country roads. 
The electrics will make a strong hid to 
take part in the Glidden tour of 1909. 
Oliver P. Fritchle, who returned from a 
2,140-mile tour in his electric, averaging 
ninety miles a day over Alleghany Moun- 
tain roads, while at the show addressed 
a letter to the managers of the tour ask- 
ing for a formal entry. 

For the Automobile Show the decora- 
tive scheme utilized the colors green and 
bronze. The arched roof of the Coliseum 
was draped in bunting marked with rows 
of electric lights. The booth divisions 
were bronzed bas-reliefs of spirited auto- 
mobile scenes, the partitions being capped 
by boxes of growing plants. Paintings 
depicting a variety of motoring land- 
scapes bordered the walls of the building. 
The scheme of illumination was not in- 
tensely bright but sufficient and comfort- 
able. 

The significance of the Chicago Auto- 
mobile Show will be understood from the 
daily attendance of 35,000 persons, who 
purchased 3,000 machines at a price of 
$3,700,000 and spent another million in 
accessories. 

The Duplex Coil Company, Fond du 
Lac, Wis., exhibited its Duplex spark coil, 


the feature of the construction of which 
is the use of two cores, two primary and 
two secondary windings, with one vibra- 
tor. This construction is designed to se- 
cure economy of current consumption, at 
the same time producing an extremely hot 
secondary spark coupled with great re- 
liability. 

Fulton & Zinke, Chicago, attracted at- 
tention with their exhibit of Reliance 
spark-plugs, having arranged four of 
these gaps to spark under water. In this 
plug the insulated sparking point is a fine 
platinum wire baked into the porcelain. 
The scouring action of the spark is de- 
signed to destroy any short-circuit mat- 
ter around the gap. 

The Witherbee Igniter Company, Chi- 
cago, made the Volta high-tension mag- 
neto a feature of its exhibit. This gener- 
ator requires no coils or vibrators, and 
produces an extremely hot, flaming spark. 
The electric connections are, of course, 
very simple. 

The Joseph Dixon Crucible Company, 
Jersey City, N. J., made an exhibit of a 
number of its lubricating products useful 
for automobile purposes. A set of trans- 
mission gears running in graphite lubri- 


cant was an interesting feature of this ` 


booth. 

The Studebaker Brothers Manufactur- 
ing Company, South Bend, Ind., made a 
handsome exhibit of its line of electric 
automobiles. Representatives of the eom- 
pany at the booth also distributed circu- 
lars describing the economy of operation 
of this class of vehicle when charged from 
rectifying apparatus in one’s own private 
garage. 

The High-Frequency Ignition Coil 
Company, Los Angeles, Cal., showed a 
working exhibit of its Seeley ignition sys- 
tem, presenting the initial adaptation of 
high-frequency discharges to the ignition 
of automobile engines. This system em- 
ploys no mechanical moving parts, is of 
rigid construction and is said to be very 
economical. 

The Standard Ignition Company, Chi: 
cago, showed its multiple-speed spark gen- 
erator and its combination distributor and 
timer, which secures three distinct spark- 
speed volumes by the manipulation of a 
small switch. 

The Vivax Storage Battery Company, 
Chicago, showed its products adapted for 
the ignition of automobile engines, the 
supply of automobile electric lamps and 
the propulsion of electric vehicles. 

The Anderson Carriage Company, De- 
troit, Mich., attracted considerable atten- 
tion with its exhibit in the First Regiment 
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Armory, comprising a handsome line of 
Detroit electrics. An exquisite car of ita 
collection was one externally finished in 
a royal mauve and upholstered in pearl- 
gray satin. 

The Columbus Buggy Company, Co- 
lumbus, Ohio, exhibited a graceful, stylish 
and comfortable Victoria phaeton, as well 
as a number of other electric vehicles of 
unusual beauty in grace and design. 

The National Coil Company, Lansing, 
Mich., made an exhibit of its National 
magnetos, which have, as a feature of 
their construction, a system of magnetic 
fields that insure them against demagneti- 
zation. 

The Baker Motor Vehicle Company, 
Cleveland, Ohio, exhibited a stripped 
chassis of one of its machines showing the 
arrangement of its electric controller 
manipulated from the  steering-wheel 
shaft. This controller embodies a form 
of construction which is designed to avoid 
“freezing” even in the case of sudden 
heavy loads. 

The Connecticut Telephone and Elec- 
tric Company, Meriden, Conn., showed 
several styles of Connecticut timers and 
distributors, which are designed to derive 
the maximum power from the motor by 
securing the correct timing of the spark 
on high speeds as well as low speeds. 

The Magnet Motor Company, Chicago, 
showed the 1909 models of its Magnet 
motorcycles which are of German con- 
struction. 

The National Battery Company, Buf- 
falo, N. Y., exhibited a number of its 
types of cells designed for pleasure and 
commercial vehicle service, as well as igni- 
tion batteries for gasolene automobiles. 

The Pittsfield Spark Coil Company, 
Dalton, Mass., showed the Pittsfield mag- 
neto, which is built after a new design. 
The high-tension current is generated in 
a stationary coil, without any moving 
wire on the armature. Four sparks are 
produced at each revolution of the arma- 
ture. 

The Electric Storage Battery Company, 
Philadelphia, Pa., had an exhibit of spe 
cial batteries which it has designed for the 
makers of a number of standard vehicles 

The Heinze Electric Company, Lowell, 
Mass., exhibited its low-tension magneto 
operating through vibrating spark-coils to 
plugs. The magnets of its generator af 
annular in form, providing a compact ex- 
ternal appearance. 

The National Carbon Company, Cleve 
iand, Ohio, showed an instructive exhibit 
which demonstrated the relative effective 
ness of different-arrangements of batter- 
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ies in the primary circuit of a spark-coil. 
By means of rotating electrodes it was 
shown that the most efficient arrangement 
is that which secures a single hot spark 
sufficient to ignite the mixture. 

The Remy Electric Company, Ander- 
son, Ind., exhibited its high-tension alter- 
nating magneto, which has a stationary 
winding. The magneto winding is di- 
rectly connected, through the circuit- 
breaker, with the spark coil, and the cir- 
cuit is mechanically broken during the 


` 
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the half-time shaft, and a spark coil com- 
plete with condenser and switch for the 
dashboard. 

The C. A. Shaler Company, Waupun, 
Wis., attracted attention with its electric 
vulcanizer. This vulcanizer does the work 
quickly and simply. Its heat control is 
automatic and it is inexpensive to oper- 
ate, a tube repair, for instance, costing 
less than three cents, and a casing repair 
less than five cents. 

The Warner Instrument Company, Be- 
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vibrator with a very supple oscillating 
spring, which enables it to synchronize 
with the wave flux of current. 

The Vesta Accumulator Company, Chi- 
cago, exhibited batteries for sparking pur- 
poses and others designed to be carried 
on gasolene cars for the supply of the 
service lamps. Vesta single-cell storage- 
battery outfits attached to a small hand- 
lamp were explained to be often useful 
in the examination of automobile mecnan- 
wn. 
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current wave, which is of the nature of 
an abrupt rise and fall, with a flat peak. 

The American Electrical Novelty and 
Manufacturing Company, Chicago, maker 
of Ever Ready dry batteries, showed a 
number of useful flash-lamps and pocket 
meters. By the use of the new Osram 
filament these flash-lamps secure the long 
life of a very brilliant light. 

The Atwater Kent Manufacturing 
Works, Philadelphia, Pa., showed its Uni- 
sparker. 
units, a contact-maker and distributor on 


This consists of two separate 


loit, Wis., showed several styles of its 
Warner auto-meter. This device employs 
a magnetic principle in its tachometer 
part and thus does away with crude cen- 
trifugel and pressure devices. The War- 
ner autometer begins to register as soon 
as the car begins to move. The commer- 
cial instrument may also be provided with 
an odometer and clock. 

Wheeler & Schebler, Indianapolis, Ind., 
exhibited an inductor type of alternating- 
current magneto, friction driven from the 
fivwheel. The company makes a master 


The Whitney Manufacturing Company, 
Hartford, Conn., exhibited its well-known 
line of roller chains, block chains, quiet 
chains, Wizard chains and chain belts. 

The Motsinger Device Manufacturing 
Company, Chicago, introduced as a fea- 
ture its Auto-sparker charging board, 
which comprises a voltmeter arranged 
through a plug switch to be electrically 
connected to the source of generator sup- 
ply and the storage battery, as desired. 
The Auto-sparker of this company, as is 
well known, is a self-exciting, "direct-cur- 
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rent generator, and the device has found 
wide use. 

The Chicago Battery Company, Chi- 
cago, presented some interesting facts 
about J. & B. spark coils which are con- 
structed on the unit system. The Type J 
vibrator has a very simple adjustment 
which utilizes a new principle. An over- 
load feature makes it impossible for it to 
consume more than three-quarters of an 
ampere, insuring the battery against over- 
exhaustion. 

The Veeder Manufacturing Company, 
Hartford, Conn., showed those of its prod- 
ucts applicable to automobile work. These 
comprised cyclometers, odometers, tach- 
omcters, tachodometers, counters and fine 
castings. 

C. F. Splitdorf, New York, exhibited 
the Splitdorf magneto, the Splitdorf eyn- 
chronized distributing coil and the Com- 
mon Sense spark-plug. The Splitdorf 
magneto is adapted to operate satisfac- 
torily at any desired speed and to deliver 
results with the minimum amount of at- 
tention. l 

The Woods Motor Vehicle Company, 
Chicago, showed a fine line of its electric 
vehicles. The Woods transmission system 
employs a motor with its shaft parallel to 
and connected through gears to a counter- 
shaft driving, by means of sprockets, the 
wheels. These vehicles are made in many 
artistic styles. 

The Babcock Electric Carriage Com- 
pany, Chicago, exhibited a handsome line 
of its electric vehicles. These machines, 
which are ideal for town and ladies’ use, 
may be furnished with wheel steer. 'The 
transmission is through twin sprocket 
chains. 

The Waverley Company, Indianapolis, 
Ind., called attention to the new Waver- 
ley driving system, which departs from the 
well-known transmission arrangement for- 
merly employed, supporting the motor on 
the body with rubber cushions to over- 
come vibration. The power is transmitted 
by a silent chain running in oil to the 
floating rear axle, from which a small her- 
ringbone gear transmits power to the 
wheel shaft. 

The K-W Ignition Company, Cleve- 
land, Ohio, exhibited its Motor-boat Spe- 
cial magneto, coils and spark-plugs. 

The Chicago Recometre Company, Chi- 
cago, I., exhibited an ingenious device 
which furnishes a log of the car movement 
during any time. The trap is uniformly 
driven bv a clock movement while the 
stylus is transversely operated with the 
completion of each mile of car movement. 

The Pfanstiehl Electrical Laboratory, 
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North Chicago, Ill., called attention to its 
exhibit of coils with an ingeniously con- 
structed Geissler tube formed to the script 
letters of the name “Pfanstiehl,’ and 
illuminated by the high-tension discharge. 

The Champion Ignition Company, 
Flint, Mich., made a feature of its A. C. 
spark-plugs, together with an exhibit of 
rubber-covered primary and secondary 
wires. 

The Vanguard Manufacturing Com- 
pany, Joliet, Ill., exhibited its Vanguard 
spark-plug, which, it claims, cannot be 
fouled or short-circuited. 

The Rauch & Lang Carriage Company, 
Cleveland, Ohio, showed a number of 
graceful electric vehicles. 

Robert Bosch, New York, Incorporated, 
showed the new Bosch arc-flame magneto- 
electric ignition system with stationary 
armature for multicylinder automobile 
motors. 


ee 
American Association of Electric Motor 
Manufacturers. 


The winter meeting of the American 
Association of Electric Motor Manufac- 
turers, held at Hotel Schenley, Pittsburg, 
Pa., January 26 to 28, was attended by 
fifty-two members and ten guests. 

The following papers were presented 
before the convention: “Ratings and 
Guarantees of Alternating-current Mo- 
tors,” R. S. Feicht; “Temperatures in 
Semi-enclosed and Enclosed Motors,” J. 
M. Hipple; “Methods and Cost of Test- 
ing Alternating-current and Direct-cur- 
rent Motors? L. E. Underwood; 
“Starting Devices for Alternating and 
Direct-current Motors,” H. D. James; 
“Standard Voltages,” P. M. Lincoln; 
“Relation of the A. A. E. M. M. with 
Central Stations,’ Fred M. Kimball; 
“Relation of the A. A. E. M. M. 
with Other Manufacturing Associations,” 
Charles Robbins; “Unprofitable Adver- 
tising,? Rodman Gilder. 

On Tuesday evening, at the pool and 
billiard tournament, the pool prize was 
won by H. H. Smith, Chicago manager 
of the Diehl Manufacturing Company, 
and the billiard prize by R. G. Kellogg, 
of the Mechanical Appliance Company, 
Milwaukee, Wis. The prize for each 
contest was a billiard cue in a leather 
case. 

On Wednesday afternoon the members 
left on special cars for the Westinghouse 
Electric and Manufacturing Company’s 
works at East Pittsburg, where luncheon 
was served, after which the party was ac- 
corded the opportunity of inspecting the 
works. On Wednesday evening, the as. 
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sociation dinner was held at Hotel Schen. 
ley, and was a most enjoyable affair, 
Music and songs were substituted for 
speeches. 

The reports of the various committees 
were presented during the session, and 
final action taken by the association. In- 
formation will be given at a later date 
in regard to the standards adopted by the 
association. 

The annual convention of the associa- 
tion will be held at Hot Springs, Va, 
May 17 to 20. | 


edo 
The German Tax on Electricity. 


The proposed tax in Germany on gas 
snd electricity, and also on sources of 
light, including electric incandescent 
lamps and arc lamps, has given rise to 
keen dislike and opposition on the part 
of consumer and producer alike, writes 
a continental correspondent of The Il- 
luminating Engineer, London. 

The taxes on incandescent lamps are 
rated as follows, one pfennig being ap- 
proximately equal to one-quarter cent: 
(1) 0 to 15 watts, 5 pfennigs each 
(2) 15 to 25 watts, 10 pfennigs each 
(3) 25 te 60 watts, 20 pfennigs cach 
(4) 60 to 100 watts, 30 pfennigs each 
(5) 100 watts upward, 50 pfennigs each 

A carbon-filament incandescent lamp, 
yielding sixteen hefner-candles, consumes 
ebout forty-eight watts, falls under the 
third heading, and is taxed twenty pfen- 
nigs. The cost of renewal of such lamps 
is today about twenty pfennigs, and their 
original cost about thirty pfennigs. The 
effect of the tax is, therefore, to increase 
the cost of the lamp eighty to 100 per 
cent. 

A metallic-filament lamp, on the other 
hand, consumes, say, about fifty watts 
and vields fifty hefner-candles, and thus 
also is subjected to a tax of twenty pfen- 
nigs. But the initial cost of such a tamp 
amounts to three marks ($.75), and 
therefore the effect of the tax is only to 
increase this by seven per cent. 

It may also be noted that are lamp 
are free, but carbons are taxed at the 
rate of one mark ($.25) per kilogramin® 
In addition, mercury-vapor lamps of 10 
watts consumption are taxed one mark: 

The tax on carbons would increase their 
cost, in the case of open arc lamps, by 
about 100 per cent, and would he felt 
most severely in the case of flame a 
lamps. This would tend to assist the 
retention of enclosed arc lamps, which 
are economical in carbon consumptic?: 
but in danger of being ousted by flame 
ares. 
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Annual Report of the United States 
Patent Office. 

Commissioner of Patents Edward B. 
Moore has submitted to Congress his re- 
port of the business of the United States 
Patent Office for the year 1908. It shows 
a marked improvement in practically all 
transactions. During the year there were 
received 60,142 applications for mechan- 
ical patents, 1,131 applications for de- 
sign patents, 202 applications for reis- 
sues of patents, besides 8,857 applications 
for the registration of trade-marks, labels 
and prints. There were issued 33,514 
patents on inventions and designs, 168 
patents were reissued and 6,029 trade- 
marks, labels and prints registered. The 
number of patents that expired was 22,- 
328. The number of allowed applications 
awaiting the payment of final fees was 
12,269, and the number forfeited for non- 
payment of final fees 6,502. The total 
receipts were $1,896,847.67, the expendi- 
tures $1,712,303.42. The total balance 
to the credit of the Patent Office in the 
Treasury of the United States on January 
1, 1909, was $6,890,725.89. This repre- 
sents the accumulation of the annual sur- 
pluses. 

In proportion to population more pat- 
ents were issued to citizens of the Dis- 
trict of Columbia than to those of any 
state—one to every 1,115. Next in order 
are the following: Connecticut, Colorado, 
California, New Jersey, Washington, Ne- 
vada, Massachusetts, New York, Illinois. 
The fewest patents granted in proportion 
to the number of inhabitants were in the 
following order: Mississippi, one to every 
15,992; Hawaii, one to every 14,000; 
Alabama, one to every 13,647; Arkansas, 
one to every 11,710, and North Carolina, 
one to every 10,941. As to foreign pat- 
ents, there were granted to citizens of 
Germany 1,013 patents; to those of Eng- 
land, 734; Canada, 444; France, 302; 
Austria-Hungary, 109; Switzerland, 106; 
other countries are in order: Sweden, 
Belgium, Italy, Scotland, New Zealand, 
Russia. 

The reorganization of the Patent Office 
under the system inaugurated by Secre- 
tary Garfield has resulted in vastly im- 
proving the conditions heretofore exist- 
ing. The Bureau has been given twenty- 
three additional rooms. The force has 
been augmented by forty-four examiners 
and fortv-four clerks and messengers. 
The salaries have been increased by $270,- 
820. Inasmuch as the salaries of the 
examiners had not been increased for a 
Period of sixty years, it has been most 


gratifying that this Congress has come 
to the relief of the Patent Office in so 
liberal a manner. 

The commissioner says: “I take great 
pleasure in reporting that in view of 
the new conditions created by Congress 
and the Secretary of the Interior, it has 
been possible to bring up the work of 
the Patent Office so that it is now cur- 
rent except in five examining divisions 
out of the forty-one. The work in these 
five divisions is in such a condition 
that it will be made current within 
thirty days or less. The work done now 
is very thorough, and with the present 
force it will be possible to act on and pass 
to issue or reject the average application 
for patent within from thirty to sixty 
days after filing in the office.” 

The establishment of the new classifi- 
cation division provided will enable tke 
Patent Office to have all the United States 
patents, which now number 915,000, the 
foreign patents, about 2,000,000 in num- 
ber, and the subject-matter embraced in 
the 85,000 volumes in the scientific library 
properly classified and digested. When 
this is accomplished the work and expense 
of examination will be lessened by one- 
third and the future patents issued will 
have a greater degree of validity attached 
to them. This system of classifying tech- 
nical subject-matter is quite perfect in 
Germany and England, and it is of the 
greatest importance to complete such a 
classification in the United States office 
at the earliest possible date. 

— eo $ 0 ———— 
FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


NARRAGANSETT ELECTRIC. 

The annual report of the Narragansett 
(R. I.) Electric Lighting Company for 
the year ended December 31, 1908, shows 
as follows: 

Gross, $1,088,364; operating expenses, 
$646,008 ; net, $442,356; interest charges, 
etc., $32,453; depreciation, $75,000; sur- 
plus, $334,903 (equal to 8.3 per cent on 
the $4,000,000 capital stock) ; dividends, 
$320,000; net surplus, $14,903. 


ILLINOIS TRACTION. 
The Illinois Traction System’s report 
for the year ended December 31, 1908, 
compares as follows: 


1908, 1907. 
(GLOSS: ch es hs Sern ere ane 8 $4,098,620 $3,779,187 
Expenses and taxes......... 2,354,124 2,128,488 
Not oe Ouse drene da: bain teens $1,744,496 $1,650,699 


The increase for the year 1908 is 
largely attributed to income from the ex- 
press service which was instituted last 
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NEW YORK & QUEENS COUNTY RAILROAD 


COMPANY. 


The Public Service Commission has 
made public the report of the finances of 
the New York & Queens County Railway 
Company, the Belmont system in Queens. 
The report, which is for the year ended 
June 30 last, shows that the lines carried 


18,621,355 passengers, an 


increase of 


510,894 over the preceding year. This is 
the balance sheet: 
ASSETS, 1908. 

Cost of road and cquipment........ $ 8,322,583.34 
Materials and supplies............. $5,105.51 
Bills and accounts receivable....... 11,274.32 
CAS ach eat davai GB's AR ae E Seen 44,535.64 
First and refunding mortgage 4 per 

cent DONS vs o54 skid eee Mad om aru Dace 2,040 307.55 
Prepayments ...sessssesersesossse.o 5,831.53 


Total debits 


a tease $10.511,.457.89 


LIABILITIES. 
Capital STC i aoe entering Genoa aoe ase, $ 3,235,000 00 
Funded debt... breath edhe She aes Baa Ose 3,000,000.00 
Current liabilities, matured and un- 
paid o3 3425s gohan dhe kr pee ean 1.485,612.69 
Current Habilities unmatured....... 730,565.97 


First and refunding mortgage 4 per 
CONC: DOndS: asocesse sisare eka eels odes 


*2,042,327.55 


Total credits... . 0... cee ee tc cece $10,493,595.31 
Corporate sSurpluS.......cccccesceese 17,952.58 


The corporate surplus shows a decrease 
of $219,097 as compared with 1907. 


—- 


CAPITAL TRACTION COMPANY. 


The Capital Traction Company of 
Washington reports for the year ended 
December 31, 1908. The income account 


compares as follows: 


~ 1908. 
GOSS? y punta Ra eels Leake $1,841,170 
EXPOENSeS 2... ec cece cece caee 793,141 
Net E E E EE ieee: $1,048,029 
Other income ..........c000. 14,804 
Total income........ ...... $1,062,833 
Interest, taxes and renewals. 290,947 
Surplus bc ewadsud dae ea sede $ 771.886 
Dividends ............. 0005 720,000 
SUPPIUIS: cova shear esas $ 61,886 


1907. 
$1,764,345 
905,451 


$ 860.964 
22'163 


$ 883.027 
91.500 


$ 791,527 
720,000 


e ee 


$ 71.527 


The surplus for dividends, $771,886, 
after charging off interest, taxes and $70,- 
117 for renewals in the Chevy Chase Line 
equals 6.42 per cent earned on the $12,- 


000,000 capital stock. 


SEATTLE ELECTRIC. 
The report of the Seattle 


Electric 


Company for the month of December 
and twelve months ended December 31 


compares as follows: 


1908. 
December gross............. $ 415,079 
EXPENSES (odoin ces pete 253,801 
December net............. $ 161.278 
Charges and taxes........., 83,802 
Balance ocss6seakaisoowlins 5 $ 77,475 
Bond sinking fund.......... 11,511 
December surplus......... $ BRYT 
Twelve months, gross...... 4,520,488 
Expenses .........ccec ee ceen 2,670,252 
Twelve months, net....... $1,850,236 
Charges and taxes.......... 989,374 
Balance secoesueetoe ceo: $ SAN SA? 
Bond sinking fund.......... 101,271 


Twelve months, surplus...$ 759/591 


1907, 
$378 8n5 


229,582 


See 


$ 147,223 
76,689 


$1.698,3°0 
832,941 
$ 867,380 
87,360 


$ 778.020 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


AN ELECTRICAL ANEMOMETER. 

Prof. R. B. Goldschmidt, of the Uni- 
versity of Brussels, has recently perfected 
an electrical anemometer. It is known 
that the resistance of a platinum wire in 
an electric circuit increases with the tem- 
perature to which it is subjected ; but if 
its temperature is lowered, as by cooling 
the atmosphere surrounding it, the tem- 
perature equilibrium between the wire and 
the adjacent layer of air is destroyed, and 
an ampere-meter inserted in the circuit 
will immediately indicate an increase in 
the conductivity of the wire. This fact 
has been made use of by Professor Gold- 
schmidt in his apparatus. The naiural 
temperature of the air, however, may have 
a certain influence on the resistance of the 
wire, and therefore the intensity of the 
current it allows to pass does not, in it- 
self, furnish exact indications of an 
snemometer. The conductivity of the 
platinum wire exposed to the wind must 
be compensated by that of another ilen- 
tical wire protected from the wind and in- 
fluenced only ‘by the surrounding tem- 
perature. For this reason two wires are 
made to constitute two of the branches 
of a Wheatstone bridge, the other two 
branches being formed by two resistances 
of equal value; and a galvanometer con- 
nected in the bridge will remain at zero 
when there is no wind to affect the ex- 
posed platinum wire, even though the 
temperature rises or falls. The wire pro- 
tected from the influence of air currents 
nevertheless assumes the temrpcrature of 
the surrounding atmosphere and com- 
pensates by its own variations of conduc- 
tivity those of the other wires exposed to 
the wind. The resistance of the latter 
is therefore independent, in a certain 
measure, of the temperature of the air, 
and the changes in its conductivity are 
determined solely by the velocity of the 
wind. The advantage of this new ane- 
mometer is that it has no moving parts 
and that its indications may be read at a 
distance. A suitable registering galva- 
nometer may be employed for making a 
permanent record of the variations in the 
velocity of the wind. As in meteorolog- 
ical stations, it is often of importance to 
determine the velocity of the wind with 
respect to its direction, Profeseor Gold- 


shaped tank Ka. 


schmidt has combined a weathervane 
with his anemometer, the indications of 
which can be electrically transmitted and 
registered at a distance.—Translated ang 


abstracted from L Electricien (Paris), 
January 15. 
< 
ELECTROLYZER FOR REFINING PRECIOUS 
METALS. 


The apparatus illustrated in the ac- 
companying figures is intended for retin- 
ing metals, especially precious ones, by 
electrolysis. It contains two compart- 
ments separated from each other by dia- 
phragm walls, namely: (1) the anode 


chamber formed by the inner space of the 
cell diaphragm d, the tank r and the chan- 
nel m leading to the flow-off t; (2) the 
cathode chamber consisting of the outer 
space of diaphragm d and the funnel- 


ELECTROLYZER FOR REFINING PRECIOUS 
METALS. 


It is confined by the 
walls n, s, and the inclined bottom f. The 
anodes 2, consisting of the alloys to be 
clectrolytically treated, are hung up in- 
side of the diaphragms; the cathodes 1, 
upon which the pure metal is deposited, 
hang in the cathode chambers outside of 
the diaphragms. The electrolyte consists 
of nitrate of silver or copper, copper sul- 
phate or chloride of gold, according to 
whether the metal predominating in the 
anode alloy and to be separated in pure 
condition is silver, copper or gold. The 
electrolyte circulates continuously in the 
apparatus, so that the electrodes regularly 
come in contact with it. For this purpose 
it is introduced through the channel n 
and is compelled to enter the cathode 
chamber from the bottom. There it rises 
along the cathodes and enters into these 


through the opening Z or the walls of the 
diaphragms, flows down along the anodes 
into the space r and up into the channel 
m to the flow-off z. Under the influence 
of the current flowing from anodes to 
cathodes the former are attacked and their 
soluble substances go into the electrolyte 
If the tension is well regulated the soluble 
substances are deposited on the cathodes 
while the impurities remain in the solu- 
tion. The insoluble parts of the anodes 
fall on the inclined bottom Ka and are 
collected in the flask fa. The lighter 
parts of the insoluble bodies are carried 
to the outside of the apparatus by the fluid 
and collected on a filter. The deposits 
that do not adhere to the cathodes fall on 
the inclined bottom f and are collected in 
the flask fe. The apparatus is said to pos- 
sess the advantage that its operation is 
automatic and continuous; anodes and 
cathodes can be removed without inter- 
rupting the process and the losses in re- 
moving the products are reduced to a min- 
imum. The compulsory circulation along 
the electrodes produces a uniform deposit 
and equal wear of the entire electrode sur- 
face. A number of these devices, which 
are constructed by H. Lacroix of Geneva, 
are in successful operation.—Translated 
and abstracted from Elektrotechnischer 
Anzeiger (Berlin), January 14. 
< 


THE IMPROVEMENT OF POWER-FACTOR 
IN ALTERNATING-CURRENT SYSTEMS. 
This is an abstract of a paper read by 

Miles Walker before the Manchester Sec- 

tion of the Institution of Electrical Engi- 

neers on January 12. The author points 
out that as an average the power-factor 
on alternating-current systems at light 
loads is as low as 0.7 and at heavy ioads 
not much over 0.8, and shows the de- 
crease in the efficiency of the generators 
and the increased losses in mains oceà- 
sioned thereby. Induction motors are the 
chief sources of low power-factor; 8" 
lamps come next. Wherever a syncro- 
rous motor can have its power utilized the 
plan of using it to provide a leading «ur 
rent to compensate for the lagging “Ur 
rent taken by other apparatus is a veJ 
good one, because the cost of giving to 
ihe synchronous motor sufficient capacity 
to enable it to yield a leading current ' 
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comparatively small. Where rotary con- 
verters can be emploved the power-factor 
can readily be maintained at unity, or 
the current even made leading. High- 
voltage condensers for improving power- 
factors have not been commercially em- 
ployed, owing to their large cost. The 
reason that the induction motor acquires 
such a large wattless current is that its 
magnetizing current is supplied at high 
frequency. When, however, this is sup- 
plied in the rotor at the low frequency 
of the rotor circuit the wattless energy 
required is reduced to but two or three 
per cent of that required at the frequency 
of supply. The Leblanc and Heyland 
methods of producing leading currents 
were described. The author believes it 
possible to devise a new type of machine 
to act as an exciter somewhat like that 
proposed by Leblanc, but which can be 
produced at a much lower cost. Such a 
machine might be called a “phase ad- 
vancer.” When wound for three-phase its 
field magnet would have three, or a mul- 
tiple of three, poles. The armature re- 
sembles somewhat the Thomson arc-light 
generator, except that it has a greater 
number of coils. On the commutator 
three brushes bear upon those segments 
connected to the coils which are for the 
moment passing under a pole. Each pole 
’s provided with a compensating winding 
placed in slots in the pole-face. The 
effect of this winding is to equalize the 
current in all the wires passing under one 
pole. The electromotive force generated 
in any phase is due to the field which is 
produced by the current in the other two 
phases. By the use of an exciter in the 
rotor circuit it is possible to greatly in- 
crease the output of the motor frame. 
Without changing the construction of 
the stator its output is increased, since 
it may operate at unity power-factor in- 
stead of at lower value. A much greater 
gain in output can be secured by deep- 
ening the slots of both stator and rotor 
and putting in larger conductors. At 
present the depth of the slot is limited 
to keep down the leakage flux and the 
length of the saturated teeth, but when 
the exciting current is supplicd to the 
rotor these considerations are not as im- 
portant. The pull-out torque of an in- 
duction motor will be much increased by 
the use of a phase advancer, because not 
only can the working flux be kept up to 
full value, but it may be kept almost in 
phase with the stator currents. Another 
use for an exciter for the rotor is to 
change the speed of the motor. It may 
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also be employed for exciting the rotor 
of an induction generator. By exciting 
the rotor of the latter with leading cur- 
rent the armature becomes capable of sup- 
plying a wattless current to help any 
synchronous generators in parallel with 
it. A matter that should be considered 
thoroughly by central-station engineers is 
the means which may be emploved for 
inducing consumers to improve their 
power-factor. Present rates do not take 
account of this element. However, con- 
sidering that the capital charges (cspe 
cially for mains) form such a large pro- 


portion of the total cost of supplying 


electricity in comparison with the small 
proportion which the cost of coal bears 
to the total, it would seem to be fairer 
to charge the consumer by the kilovolt- 
ampere than by the kilowatt.—Abslracted 
from the Electrical Review (London), 
February 5. 
< 
ELECTRIC POWER FROM COKE-OVEN GAS 
PLANT. 

The use of waste gas from blast fur- 
naces and coke-oven plants has of late 
received considerable attention, but com- 
paratively few plants have been put in. 
One of the strictly successful installations 
of this kind is at the Bargoed colliery of 
the Powell Duffryn Steam Coal Com- 
pany, about fourteen miles from Cariliff, 
Wales. This plant has an output of 
about a million tons of coal per annum 
and requires a large amount of power for 
pumping, hoisting, ventilating, screening, 
ete. Practically all this is now secured 
as electric power from a gas-engine plant 
supplied by part of the waste gases from 
the coke ovens. Coal from a number of 
shafts is conveyed to the washery, where 
it is screened, and that which is less than 
five-sixteenths inch in size is sent to 
the coking plant. This washery has a 
capacity of 120 tons per hour and is 
driven by twelve three-phase motors, 
which operate the pumps, elevators, 
screens, washing boxes and conveyors. 
During the washing the coal which nor- 
mally has an average ash content of 
twenty per cent has this reduced by the 
washing to six per cent. The coke ovens 
are of the Koppers tvpe and are arranged 
in two batteries of fifty each on each side 
of a large coal-storage bunker. They are 
worked on the regenerative principle, 
fifty per cent of the gas produced being 
used in the oven flues, leaving the other 
fifty per cent available for power produc- 
tion. The ovens are charged from the 
top by small charging trucks which are 
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filled at the bunkers. After the charge 
has been coked it is pushed through the 
even by an electric ram and is conveyed 
by the plate conveyor to a screen. ‘The 
output of each oven averages about 1,540 
tons of coke per year. The gas produced 
is about 10,000 cubie feet per ton of coal 
and has a heat value of 400 to 440 Brit- 
ish thermal units per cubic foot ‘The 


gas is passed through a cooling and puri- 


fying plant, consisting of scrubbers, cool- 
ers, water, tar and ammonia pumps, into 
a gas holder of 300,000 cubic feet ca- 
pacity. The by-products formed during 
the purification (sulphuric acid and am- 
monia liquor) are converted into sul- 
phate of ammonia, of which about five 
tons is formed per day. The power 
house contains at present two double-act- 
ing, four-cycle Nuremberg gas engines, 
one of 1,200 and the other of 2,400 horse- 
power, the latter being the largest gas 
engine in Great Britain. These engines 
ire direct coupled to three-phase alter- 
nators supplying current at 3,300 volts 
and fifty cycles. Each set has its own 
direct-coupled exciter. The larger gas 
engine is a twin-tandem engine with the 
alternator between the two halves. The 
engines run at 100 revolutions per minute 
and have proven very efficient units. Du- 
plicate electric ignition is provided at 
each end of each cylinder and supplied 
from two small batteries at seventy volta, 
The alternators are designed for an out- 
put of 825 and 1,650 kilowatts, respect- 
ively, at 0.75 power-factor. The switch- 
board equipment is very complete. It is 
built on the “carriage” individual cell 
plan, there being one panel for each gen- 
erator feeder. These generating units 
run in parallel with a 750-kilowatt live- 
steam engine set and two 500-kilowatt 
exhaust-steam turbo-generators at an ad- 
jacent pit. The supply of electric power 
cxtends over the company’s collieries 
throughout the Rhymney valley, about 
170 motors being supplied, including 
eleven hoisting motors of fifty to 250 
horsepower capacity. For clearing mines 
cf water there are two 950-horsepower 
motor-driven centrifugal pumps, and 
three steam pumps of 200 horsepower are 
shortly to be installed. These pumps are 
to be run at night in order to utilize the 
gas power to the best advantage. The 
plant as a whole has run with such good 
results that another 2,400-horsepower gas 
engine will shortly be installed.—4b- 
stracted from the Electrical Review 
(London), January 22, 1909, 
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INDUSTRIAL SECTION 


ILLUSTRATED DESC 


The Westinghouse Storage-battery Reg- 
ulating System. 


The desirability of maintaining con- 
stant load upon the generating system of 
power installations is generally conceded 
by engineers. The recent rapid develop- 
ment of interurban railway lines operat- 
ing a few cars, with relatively long in- 
tervals in their schedule, has imposed a 
very severe fluctuating load upon gener- 
ating plants which furnish power for such 
systems. In some cases the average load 
does not equal twenty-five per cent of the 
maximum. With a load-factor as poor as 
this, it will readily be appreciated that 
the economy of such a plant will be ex- 
ceedingly low, to say nothing of the in- 
creased investment due to large units 
lightly loaded. Such conditions are also 
arising in the case of single-phase electric 
roads and in industrial plants, where 
there is either heavy and intermittent 
hoisting or where there are very large 
motors driving machinery which is inter- 
mittently used. 

As now manufactured, a storage bat- 
tery in conjunction with an automatic reg- 
ulating system forms an ideal solution of 
this problem. The storage battery acts as 
a reservoir to take up the surplus power 
when the external load is light, and to 
give out the power above the average when 
the load is heavy, thus maintaining a con- 
stant load upon the generating system. 
This is automatically effected by means 
of the regulator controlling the voltage of 
a generator, called a booster, which is in 
series with the battery. This regulator 
is controlled by the load conditions. The 
battery with the booster in series is usu- 
ally placed across the line in parallel with 
the generator circuit, but between it and 
the load. 

In case it is desired to regulate an al- 
ternating-current system, battery and 
booster are connected across the direct- 
current terminals of a rotary converter, 
and the battery is caused to charge and 
discharge by means of a regulator con- 
trolled from the alternating-current cir- 
cuit. With this system, either alternat- 
ing-current or direct-current circuits can 
be regulated simultaneously. In case 
only an alternating-current circuit is to 
be controlled, a boosted rotary can be 
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used, and the booster thus be eliminated, 
using in its place a small exciter con- 
trolled by the regulator, to furnish cur- 
rent for the separately excited fields of 
the rotary. 

It will be apparent from the foregoing 
that the success and efficiency of the whole 
proposition depends upon the regulator. 
The regulator must be sensitive, yet stable 
in its action. It must be reliable and 
simple to take care of, and it must be 
capable of permitting, quickly and easily, 
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system comprises street railways in the 
city and an interurban railway running 
through mining towns for a distance of 
thirteen-and-one-half miles. 

The company operates during light 
traffic three city cars and one interurban, 
and during heavy traffic five city cars and 
three interurban cars. During certain 
parts of the day one of the interurban 
cars is also used as a locomotive to haul 
standard fifty-ton coal cars. It will be 
noted that the average load runs about 


FIG. 1.—CURVES SHOWING THE REGULATING EFFECT OF THE STORAGE- 
BATTDRY SYSTEM OF THE SOUTHERN COLORADO POWER 
AND RAILWAY COMPANY. 


a wide range of adjustment of the gen- 
erator load to take care of average !oad 
conditions. In other words, it is to the 
battery system what the governor is to a 
steam engine. All of these requirements 
have been more than met by a type of 
relay regulator used with great success by 
the storage-battery department of the 
Westinghouse Machine Company. 

In Fig. 1 is shown the log of a battery 
and regulator test, producing a constant 
rotary load with a variable external load, 
at the plant of the Southern Colorado 
Power and Railway Company. This load 
is due to a railway system operated by the 
above company in Trinidad, Colo. The 


100 kilowatts, while the maximum reaches 
upward of 400 kilowatts. 

The generating plant consisted of one 
200-kilowatt, 550-volt, direct-current gen- 
erator direct-connected to a steam engine, 
three three-phase alternators similarly 
connected and of 105, 165 and 600 kilo 
watts, respectively, and a 250-kilowstt 
rotary converter, operating from the three 
phase alternating-current circuit. 

Before the installation of the storage 
battery and regulator it was necessary for 
a great part of the time to keep both the 
200-kilowatt steam-driven unit and the 
rotary converter in operation. Since that 
time either one of the unitg is ample for 
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the entire direct-current load. Fig. 2 
shows the switchboard with booster set at 
this installation. 

In Fig. 3, with its reference letters, is 
shown the regulator, which can also be 
seen in Fig. 2. In this system of regu- 
lation the electromotive force of the 
booster, or boosted battery, as the case 
may be, is changed by changing the ex- 
citation of a single separately excited field 
winding. This receives its energy from 
a small exciter, which has, in addition to 
a self-excited shunt winding, two equal 
und opposite pilot field windings. The 
current in these two windings is controlled 
by the making and breaking of the double- 
relay contacts E, in Fig. 3. These com- 
tacts are in turn controlled by the pri- 
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ing to the voltage of the booster exciter. 

The primary-relay contact C is estab- 
' lished by the conjunction of the current 
and potential-coil levers. This contact, 
therefore, intermittently energizes the 
electromagnet D, which operates the main 
relay contacts E. The lower of these con- 
tacts energizes one of the pilot fields, 
while the other contact energizes the equal 
and opposite field. These pilot fields act 
In opposition, so that with the same 
amount of current flowing through both 
there would be no voltage upon the ex- 
citer. 

If one of them received exciting cur- 
rent, it will tend to start up the exciter 
voltage in a given direction, but the shunt 
coil of the exciter will tend to carry the 


FIG. 


mary relay of the regulator, which con- 
sists of a current member A working in 
conjunction with the potential member B 
to close or open the energizing circuit. of 
the relay magnet D. 

The current coil A works in a perma- 
nent magnetic field, and is balanced by 
en adjustable spring tension. The amount 
of current flowing through this coii is 
proportional to the current flowing 
through a shunt in the circuit to be con- 
trolled, to the ends of which the terminals 
of the coil are connected. This is equiv- 
alent to an ordinary ammeter movement, 
with the exception that the range of mo- 
tion is exceedingly small. 

The voltage coil B is exactly naia 
excepting that its position varies accord- 


2.—-SWITCHBOARD AND BOOSTER SET AT PLANT OF THE SOUTHERN 
COLORADO POWER AND RAILWAY COMPANY, 


field to full saturation. This will be 
checked by the potential coil of the relay. 
It will thus be seen that, as the external 
load changes on the system, contact is 
hroken, the booster voltage is raised, due 
to the exciter voltage rising, and the bat- 
tery is caused to discharge. This dis- 
charge will continue at an increasing rate 
until the operating equilibrium of the 
system is again restored, and is entirely 
independent of the conditions of battery 
charge, or discharge, as long as there is 
enough booster pressure behind the bat- 
tery to give the required discharge to 
maintain the load constant. Vice versa, 
if the load drops, the opposite effect is 
secured, namely, the other pilot coil tends 
to cause the exciter to build up in the 
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opposite direction; this further is aided 
and carried to a maximum by the shunt 
coil, thus causing the battery to charge. 
Practically no energy is handled by the 
regulator, since the voltage produced by 


the pilot coils is only twenty per cent of 


the total voltage of the exciter. There- 
fore, since the exciting energy of the 
booster will not be over eight per cent at 
a maximum, and the energy handled by 
the regulator will be a fraction of one per 
cent of the booster-field energy, the reg- 
ulator operates with absolutely no spark- 
ing of the contacts, which means that 
there is practically no wear. 

A five-step high resistance F is con- 
nected in series with the lead from the 
controlling shunt. This resistance is cut 
into or out of circuit by means of a handle 
of the rotary switch G. Thus, the ef- 
fective drop across the current coil A can 
be varied by cutting in or out resistance, 
which will mean a greater or less current 
flowing through the shunt, in order to 
produce a given deflection of the current- 
coil arm, as the case may be. 

The generator load will therefore be 
varied through five steps by shifting the 
switch G. The load can further be ad- 
justed anywhere between these steps by 
changing the tension of the current-coil 
spring by means of the handle H. This 
covers the entire range of capacity of the 
generating system, so that the average 
load can be held anywhere from full load 
to ten per cent of full load. 

Attention is particularly called in Fig. 
1 to the closeness of the average load to 
a constant value. It does not slowly rise 
as the battery becomes further and fur- 
ther discharged, or drop off as the bat- 
tery becomes charged. This effect, if de- 
sired, can be very easily secured by rais- 
ing or lowering the sensibility weight I 
of the regulator. The momentary fluctu- 
ation, as shown by _ recording-ammeter 
curves, is well within the capacity of any 
ordinary flywheel of the driving engine. 

The degree of regulation with this type 
of regulator is limited entirely by the 
speed of the booster, and does not de- 
pend in any way upon the regulator, as 
the speed of action of the regulator is far 
beyond the speed of magnetization of any 
commercial type of booster. A booster, 
of course, could be built to change its 
voltage with exceeding rapidity, but as 
the cost increases with the speed of mag- 
netization, beyond a certain point such 
refinement of regulation is neither com- 
mercial nor necessary. 

The true measure of the regulating 
quality of a regulator is the comparison 
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of the fluctuation of the average gener- 
ator load taken into consideration with 
the maximum variation of the external 
load. For instance, a greater fluctuation 
of the generator load would be expected 
when the average generator load is only 
twenty-five per cent of the maximum ex- 
ternal load, than when the average gen- 
erator load is seventy-five per cent of the 
external load. 

Bearing this in mind, the following 
table will be of interest: 


West- West- 
inghouse inghouse 
Type of Regulator. Long- Short- 
Period. Period. 
Period. 14% Hours, 80 Seconds. 
So. Colo. So. Colo. 
Power Power 
Source of Data. & Rail- & Rail- 


way Co., way Co., 
Jan. 22, 1908. Aug., 1907. 


Am- Per Am- Per 
peres. Cent. peres. Cent. 
External load............... Sine ts ee 
Maximum ............. 630 erate 434 tee 
Minimum ............. 0 eas 14 whee 
Variation total......... 630 ee 420 is 
Generator load average..181 ieee 187 ates 
Maximum ............. 210 ie 194 iets 
Minimum .............. 153 iy 177 Ass 
Variation total......... 57 wee 17 ee 
Variation above avg... 29 16.0 7 3.8 
Variation below avg... 28 15.5 10 5.5 
External load variation: 
Maximum above aver- 
age general load....449 248 247 132 
Maximum below aver- 
age general load....181 100 173 92.7 


Per cent absorbed by 
battery regulator sys- 
tem asipar ioe aE e tps acd 91 T 95.9 
Maximum variation gen- 
erator load, plus or 
minus average genera- 
tor load, divided by 
maximum variation ex- 
ternal load, plus or 
minus average 
erator load ........sssssse 6.46 ... 4.13 
Maximum variation in 
power output of gen- 
erator, plus or minus 
average generator load.. 1.9 ; 2.2 


It will be seen by referring to this table 
that the maximum current fluctuation on 
the generating system, in the case of the 
test extending for one-and-one-half hours, 
is nine per cent of what the current fluc- 
tuation would have been if the battery and 
regulator had not been used, and is 4.1 
per cent in the case of the short test. 
Furthermore, in the case of the long 
test, the energy fluctuation is 1.9 per cent 
of what it would have been if the regu- 


lator and battery had not been used, and ~ 


is 2.2 per cent in the case of the short 
test. When it is taken into consideration 
that the maximum variation above the 
average generator is 248 per cent in the 
case of the long test and 132 per cent in 
the case of the short test, and the maxi- 
mum variation of the external load below 
the average generator load is 100 per cent 
in the case of the long test and 92.7 per 
cent in the case of the short test the close- 
ness of this regulation will be appreciated. 

In the case of an alternating-current 
regulator in place of the direct-current coil 
A, the arm of which makes contact at C, a 
polyphase-wattmeter movement is substi- 
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tuted, the arm of which makes contact in 
the same manner. For controlling the 
average load the transformer ratio is 
changed by moving the handle G instead 
of cutting out resistance, as in the case of 
the direct-current regulation. In all other 
respects the two regulators are identical. 

In conclusion, the advantages of this 
system of regulation are as follows: 

1. Great efficiency, due to an inappre- 
ciable amount of energy being required to 
operate it. 


FIG. 3.—WESTINGHOUSE STORAGE-BAT- 
TERY REGULATOR. 


2. Allows of adjustment of generator 
load over wide range while maintaining 
close regulation at all loads. 

3. Holds the average generator load 
remarkably close to constant value irre- 


Clas tay a bee me PIV 0 8” 
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FIG. 4.—EXTERNAL AND GENERATOR 
LOAD CURVES. 
Cedar Rapids & Marion City Railway Com- 
pany. 


spective of the condition of the battery as 
to state of charge or discharge. 

4. Only two adjustments are necessary 
to effect any desired change in operating 
conditions: one to change average gener- 
ator load, the other to limit the amount 
of battery charge or discharge. These 
changes are effected by simply turning one 
handle for each desired change. 

5. The station bus-bar system does not 
require extensive alterations such as the 
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‘insertion of energy-absorbing resistances 


or solenoids. 


Fig. 4 shows load and generator curves 
taken by a Westinghouse graphic record- 


ing ammeter at the plant of the Cedar ` 


Rapids & Marion City Railway Con- 
pany on November 11, 1908, the paper 
traveling through the ammeters at the 
rate of four inches per hour. 

The Westinghouse storage battery is 
manufactured by the storage-battery de- 
partment of the Westinghouse Machine 
Company. The Westinghouse storage-bat- 
tery load regulator is made by the West- 
inghouse Electric and Manufacturing 
Company. 

—_—— ®@e@ 

Physician Attaches Portable X-ray Out- 

fit to Batteries of His Electric Auto- 
mobile. 


Dr. H. Threlkeld-Edwards, director of 
St. Luke’s Hospital, South Bethlehem, 
Pa., is a gentleman of high professional 
attainment and many-sided culture, but 
among his different interests there are 
two that call out his keenest enthusiasm. 
One is his perfectly equipped X-ray lab- 
oratory ; the other is the use for pleasure 
and professional duty of his electric auto- 
mobile. Combining the two, he is now 
employing the storage battery of his au- 
tomobile for operating his X-ray tube. 

In a recent letter to the Waverly Com- 
pany, Indianapolis, Ind., the manufac- 
turer of his electric automobile, he writes 
in part: “I have tried out the plan and 
am putting it in daily operation. It 
works perfectly, and its simplicity makes 
it most available for general adoption. 
By this plan the medical profession can 
secure an automobile capable of running 
up hills and through mud (I do it every 
day, for this is a very hilly locality) at 
a cost of current consumption of about 
$5 per month (my December bill was 
$3.80) and at the same time secure al 
X-ray plant by an additional outlay of 
less than $150 that will do the work 
of a coil and rectifier, etc., costing over 
$500, and be able to take the apparatus 
wherever the car will go. My total out- 
lay for the X-ray attachment is less tha2 
$130, including coil, condenser, inter- 
rupter, tube, stand and leads. I paid 
$750 for my office outfit running by al- 
ternating current.” 

Since this means provides an ever- 
ready portable X-ray outfit for the up- 
to-date physician and surgeon at a cost 
of less than $150, it seems that the doctor 
has made a useful discovery for the pro 
fession. 
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THE USE AND MANUFACTURE OF 
LEAD-COVERED CABLE. 


BY C. F. DOHERTY. 


Line construction is one of the chief 
problems of telephony. The remarkable 
growth of the telephone since the first 
few years of its existence, when lines 
were of common fence-wire strung from 
house-tops, barns and trees, has necessi- 
tated the introduction of new methods of 
line construction adapted to the changed 
conditions. 

The stringing of exposed wires on poles 
with brackets, cross-arms, and glass insu- 
lators, worked well for a time, and under 
certain conditions is still practicable. 
But this method is not now considered 


PLANT OF THE WESTERN 


STRANDING ROOM. 


advisable for lines of twenty or more two- 
Wire circuits. As the number of lines 
increase, difficulties are encountered. The 
poles are overburdened by the addition 
of cross-arms, lines continually become 
crossed, and the wires, arms and even 
the poles are wrecked by wind and storm. 

In order to have sufficient strength to 
withstand even ordinary weather condi- 
tions, copper wire must be of such size 
as to make it extremely expensive. Iron 
wire is not desirable for many localities, 
such as in the gas-laden atmosphere of 
cities or in the salty air of coast sections, 
because of its susceptibility to chemical 
action. Aside from the great expense of 
maintenance, such poor service is re- 


ELECTRIC COMPANY 
AT HAWTHORNE, ILL. 
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ceived that some sort of wire protection 
is imperative. For this protection the 
dry-core type of lead-covered cable is now 
most commonly used. 

This cable may be strung on poles in 
the usual way, or it may be laid under- 
ground. The former method is chiefly 
employed in towns and in the smaller 
cities, but in larger cities the under- 
ground method is preferable, as poles are 
unsightly and take up valuable space. 

The largest cable-manufacturing plant 
in the world is situated at Hawthorne, 
IN., and is owned and operated by the 
Western Electric Company. This plant 
has a capacity of turning out 20,000,000 


conductor-feet, or 3,488 conductor-miles 
of telephone cable per day. In this im- 
mense output of cable over twenty-four 
tons of copper and nearly seventy-three 
tons of lead are used. 

The advantage of such enormous fa- 
cilities both to the manufacturer and to 
the consumer, is clearly apparent. By 
the purchase of raw materials in great 
quantities the lowest prices and the best 
qualities are secured. The use of highly 
specialized machinery, a perfect working 
system and the experience obtained in 
manufacturing on such a large scale, en- 
ables the highest grade of finished prod- 
uct to be placed on the market at a price 
equal to if not lower than that of a poor 
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zgrade manufactured in small quantities. 
The dry-core type of lead-covered cable, 
having the conductors loosely insulated 
with paper, has almost entirely super- 
seded the saturated-core type, having its 
conductors separately insulated and all 
impregnated with an insulating com- 
pound, because of its lower cost and better 
transmitting qualities. It has also been 


found that cable having its conductors 
insulated by a single wrapping of paper 
gives the most satisfactory results in all 
kinds of aerial and underground cable. 
The raw materials used in the manu- 
facture of Western Electric cable are 
delivered to the storerooms 


in carload 


INSULATING AND TWISTING ROOM, MANUFACTURE UF 
ILEAD-COVERED CABLE. 
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LEAD-PRESS ROOM. 


lots, copper wire in the form of coils, lead 
in pigs and insulating paper in rolls. 
The insulating paper is of a special make 
and is manufactured expressly for the 
company. 

Each copper wire is separately insu- 
lated by a machine designed for the pur- 
pose. A roll of insulating paper is fast- 
ened to a head which is made to revolve. 
The copper wire as it is uncoiled from 
a stand on the floor, is led up over a 
pulley, through the center of the head 
and around a capstan. The revolving 
head winds the paper spirally around the 
wire. The insulated wire, continuing on, 
is then wound on a spool placed directly 
under the machine. Next, (the insulated 
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Wires are twisted in pairs. The insu- 
lating and twisting machines are indi- 
vidually operated by motors, thus doing 
away with all overhead shafting, pulleys, 
belts, ete. 

The twisted pairs of conductors are 
then sent through the stranding machines 
and formed into core, which is made 
in sizes containing from five to 600 pairs. 
This machine is divided into sections 
called drums. To these sections or drums 
are fastened the spools upon which the 
twisted pairs are wound. As the drums 
revolve, these pairs are unwound from the 
spools, and, passing through a perforated 
iron disc attached to the drum and re- 
volving with it, are stranded into the 
core in layers, each layer running diag- 
onally across the one immediately within 
it. A sufficient number of spools are 
used on each drum to form a complete 
Jayer of core, and as many drums can 
be used as is desired, depending upon 
the number of pairs on the cable which 
is to be stranded. At each section is a 
button. switch, which enables the whole 
machine to be stopped. instantly from 
tlmost any point. During this process 
the stranded core is covered with a close 
spiral wrapping of two ribbons of insu- 
lating paper, each one overlapping the 
other. This wrapping is very strong, 
free from chemicals, and capable of with- 
standing intense heat. 

After the core is formed, a test is given 
for the continuity of every wire in the 
cable, also a test for short-circuits and 
grounds. The cable is then wound auto- 
matically on an iron truck and thor- 
oughly dried in an oven, usually from 
twenty-four to forty-eight hours. 

The last process is that of encasing 
the core in its lead sheath, which merely 
serves to protect the conductors from 
mechanical injury and moisture. The 
lead of which this sheath is composed, 
contains a small quantity of tin which 
serves to give it the greatest resisting 
qualities with the least possible weight. 
In the case of submarine cable, the con- 
ductors are still further protected by a 
covering over the lead sheath, consisting 
of jute, galvanized-iron armor wire, and 
-~ hemp treated with preservative and 
waterproof compounds. By means of the 
lead presses and hydraulic pumps the 
lead, being heated just enough to become 
plastic, is forced under great pressure 
into a die-block, through the middle of 
which the core is drawn, thus encasing 
the core in a seamless sheath oi lead. 
A small portion of the sheath is forced 
through the die-block before the first end 
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of the core appears, and this is bent in 
and closed up, in order to keep out the 
air. The last end of the cable is sealed 
in a similar manner. As the lead- 
sheathed cable comes out of the presses 
it passes over a trough of mirrors, thus 
enabling the workman to inspect the en- 
tire cable and to detect any possible flaws 
in the sheath. Finally the finished cable 
is reeled and lagged, and is then ready 
for shipment. 

After every process in the course of 
construction, Western Electric Company’s 
cables are subjected to exacting tests, se- 
curing their high insulation resistance 
and low capacity between conductors. 
ede 

A Handy Electromagnet. 

Something new in the lifting-magnet 
line has just been placed on the market 
by the Cutler-Hammer Clutch Company 
of Milwaukee, whose large lifting mag- 
nets are widely used in the iron and steel 
industries for handling pig iron, scrap, 
etc. The new device is a hand magnet 


CUTLER-HAMMER ELECTROMAGNET 
USED IN HARDWARE STORE. 


weighing only about seven pounds, but 
capable of lifting castings of from ten ta 
fifteen times its own weight. 

The magnet is designed for operation 
on 110-volt, direct-current circuits, and 
is furnished with a drop cord and attach- 
ment plug so that it may be readily at- 
tached to any ordinary lamp sockel. The 
push-button, mounted on top of the mag- 
net and operated by the thumb, closes the 
circuit to the coils and makes the magnet 
operative. On releasing the button the 
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poles become demagnetized and the load is 
released. 

The first of these little magnets wa 
built for use in the Cutler-Hammer Clutch 
Company’s own shop, where it proved s 
useful and attracted so much attention 
from visitors that it was decided to manı- 
facture it in quantities for the market. 

The magnet is capable of many useful 
applications. In machine shops it is used 
for clearing chips and borings out of the 
machinery or removing them from parts 
of the work not easily accessible, as, for 
instance, from the bottom of a deep cylin- 
drical casting. Dropped tools, bolts, bor. 
ing bars, etc., are easily recovered with the 
aid of the magnet, from places from 
which it would be difficult to fish them 
by ordinary means. 

In shops where large quantities of brass 
and iron filings accumulate and which it 
is desirable to separate before selling as 
waste material, the magnet is especially 
useful, since brass, being of course non- 
magnetic, is not attracted by the magnet, 
like iron, thus enabling the two metals to 
be separated by merely passing the magnet 
through the mixed metals. 

In foundries this magnet may be used 
to pick up hot or awkwardly shaped east- 
ings; smooth plates, on which it is some 
times difficult to secure a hold when lying 


cn a flat surface, or for cleansing molding — 


sand of minute particles of metal. 

One purchaser, who uses several auto- 
mobile trucks in his business, has put this 
magnet to a novel use. He is paving 
alley in the rear of his store with ashe, 
and finding that many nails from packing 
boxes burned under the boilers 8 
mixed with the ashes, he is now guarding 
against punctured tires by employing 8 
magnet to remove nails from the ashes be 
fore strewing them in the alley. 

In the shipping departments of larg? 
establishments many hundred nails are 
thus recovered daily from the sweeping 
For work of this sort and for handling 
nails, nuts, screws, etc., in hardware stores 
the little magnet here illustrated should 
prove useful. 
ede 
“Wireless” Antenna Struck by Lightn8: 

During an unusual electric storm al 
San Francisco on the morning of Feb 
ary 7, William J. Smith, western manag” 
of the Massie Wireless Telephone Cot 
pany, who was operating the company * 
instrument on the ocean front, was © 
verely burned by an electric discharge thst 
descended the mast into the station. TH 
plant was put out of commission for ** 
eral days. 
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General Electric Fans for 1909. 

With the exception of a few slight 
changes, the fans placed on the market 
this year by the General Electric Com- 
pany are identical with those of last sea- 
son. 

To its line of desk and bracket fans 
of last year a line of oscillating fans has 
been added. These fans, with the excep- 
tion of the oscillating features, are iden- 
tical with the corresponding fans of the 
standard types. These fans have a posi- 
live oscillating mechanism actuated by 
a worm on the armature shaft. This in- 
sures a uniform oscillating movement at 


GENERAL ELECTRIC ALTERNATING- 
CURRENT VENTILATING FAN 
MOTOR. 


all speeds at which the motor is designed 
to operate. The mechanism is so ar- 
ranged as not to interfere with the con- 
vertible feature of the motor, by means 
of which it can be quickly adapted for 
either desk or wall use. 

Desk and oscillating fans, as usual, are 
furnished in all different types for stand- 
ard voltages and frequencies, or can be 


GENERAL ELECTRIC SIXTEEN-INCH DIRECT-CUR- 
RENT WALL-BRACKET FAN. 


wound to meet special requirements, if 
desired. Both direct and alternating- 
current fans of the desk or oscillating 
type can be obtained with twelve-inch or 
sixteen-inch blades. These, with the 
bracket-type fans of the same design and 
sizes, are available for all classes of serv- 
ice. An advantageous feature in connec- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


tion with the direct-current desk motors 
is the universal joint with which they are 
equipped and by means of which a desk 
motor may be instantly transformed into 
one of the wall-bracket type, or vice versa, 
without the aid of tools. 

The wall and desk types of the alter- 
nating-current fans are identical with the 


GENERAL ELECTRIC TWELVE-INCH 
l DESK FAN. 


exception that the wall type has an an- 
gular adapter in addition to the standard 
parts of the desk type. This adapter en- 
ables the fan to be turned so as to utilize 
the breeze to the best advantage. 

The ceiling and column fans are fitted 
with four wooden blades having a fifty- 


two-inch sweep for the alternating-cur- 
rent type and a fifty-eight-inch sweep for 
the direct-current type. The alternating- 
current fans are designed for operation on 
circuits of commercial voltages and for 
frequencies of sixty cycles or less. All 
ceiling and column fans are wired for 


two or four lights. These fans are spe- 
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cially suited for the cooling of large areas 
without producing disagreeable drafts. 

Speed variations of the alternating-cur- 
rent fans are obtained by means of a reg- 
ulating switch and reactive coil. A simi- 
lar speed-controlling switch and an inde- 
etructible resistance enables various speeds 
to be obtained with the direct-current 
fans. The different speeds that may be 
cbtained adapt the General Electric 
standard desk and oscillating fans to well- 
nigh universal application, since it may 
be operated on slow speeds for the office 
desk or home and on the higher speeds 
for stores and halls. 

Both direct and alternating-current 
ventilating fan motors are manufactured 
with twelve or sixteen-inch blades. Speed 
controllers are furnished, however, only 
with the direct-current type. These fans 
are designed to be installed in the exhaust 
openings. 

A!l the various types of fan motors 
which have been mentioned may be ob- 
tained in standard commercial sizes and 
for any commercial voltage and fre- 
quency. The standard finish for General 
Electric desk or oscillating fans is black 
enamel, with guard, blades and trim- 
mings finished in dipped and lacquered 
brass. The frame of the plain type ceil- 
ing fans is finished in black enamel and: 
the lower cover and trimmings in streaked: 


Fin ith 
GENERAL ELECTRIC ALTERNATING-CURRENT CEILING 
FAN, FOUR-BLADE, FIFTY-TWO-INCH SWEEP. 


oxidized copper. The ornamental types 
of ceiling and column fans are finished 
entirely or in part in streaked oxidized 
copper. 

In the design of fan blades for the 
1909 model motors, a departure from the 
conventional form is apparent. The 
usual design consists of a triangular- 
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ehaped blade, with a constant pitch at 
all points and riveted to a narrow arm 
of the carrier. Blades of the new de- 
sign are wider at the hub end than the 
ordinary blade and have a pitch increas- 
ing to a maximum at this poini. The 
corners of the blades are also rounded 
off, and ample space is provided between 
the fan and the motor body. The blades 
are made of extra heavy brass, formed to 
shape under heavy pressure and riveted 
to a rigid spider. The result is a very 
rigid fan, that is entirely free from vi- 
bration and consequent noise. 

The guards are heavy and durable and 
are supported in such a manner that it 
is impossible for them to shift or work 
loose. There is no solder used to hold 
the cross-wires. This construction gives 
a stiff and effective guard by which the 
motor can be lifted without danger of 
distorting or breaking any of the parts, 
thus providing a convenient method of 
handling the fan. 


ede 


The Chicago Electrical Show Exhibit of 
the Columbia Incandescent Lamp 
Company. 

The accompanying illustration gives a 
good view of the exhibit of the Columbia 
Incandescent Lamp Company at the re- 
cent Chicago Electrical Show. This com- 


THE EXHIBIT OF THE COLUMBIA INCAN- 
DESCENT LAMP COMPANY AT THE 
CHICAGO ELECTRICAL SHOW. 


pany’s fine line of incandescent lamps for 
every variety of service was shown by 
means of a large circular form, from 
which were suspended the various types 
of lamps, forming a part of the layout of 
the Centra] Electric Company. 


Meeting of Crocker-Wheeler Company 
Officers and Branch Managers. 

At the annual convention at Ampere, 
N. J., February 8, of the officers and 
branch managers of the Crocker-Wheeler 
Company, the reports of the managers of 
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which the Connecticut Telephone and 
Electric Company, Meriden, Conn., has 
just placed on the market. As described in 
the ELECTRICAL REVIEW AND WESTERY 
ELECTRICIAN last week, this instrument 
has many improvements over the older 
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SESSION OF OFFICERS AND BRANCH MANAGERS AT THE CROCKER- 


WHEELER COMPANY'S OFFICES, AMPERE, N. J. 


the company’s plants scattered over the 
whole country were uniformly optimistic 
on the business situation 

In their respective territories the 
Crocker-Wheeler men report brisk busi- 
ness in electrical machinery with manu- 
facturers everywhere willing to consider 
the electrification of their plants or the 
installation of electric motors. 

The Crocker-Wheeler convention din- 
ner, attended by thirty-five men, took 
place in New York at the Machinery 
Club, in the Hudson Terminal Building, 
where the company has its New York 
offices. | 

Those who took part in the convention 
were: J. R. Wilson, W. C. Appleton, 
H. B. Hussey, R. N. C. Barnes, C. W. 
Startsman, J. B. Milliken, H. C. Petty, 
H. J. Sage, F. W. Kreps, S. Russell, Jr., 
Harold Lomas, J. M. Smith, M. E. 
Weissblatt, D. N. Force, Jr., Julian Roe, 
R. B. Treat, L. S. Horner, H. Pikler, 
C. N. Wheeler, H. A. Knoener, E. Heit- 
mann, F. W. Young, A. Hartmann, B. 
A. Schroeder, Rodman Gilder, R. J. Ran- 
dolph, Jr., H. L. Patteson, A. L. Dore- 
mus, Dr. Schuyler Skaats Wheeler, Gano 
Dunn, W. L. Brownell, F. B. DeGress 
and George W. Bower. 


ede 


Conaecticut Battery-Testing Meter. 


Illustrated herewith is the new-type 
1909 dead-beat battery-testing meter 


style. The new etched-metal dial now 
used adds to the accuracy of the inetru- 
ment, which is made up on the dead- 


CONNECTICUT BATTERY-TESTING 
METER. 


beat principle. As already noted, a neW 

type of pointer construction has been 

added. 

—e@e 
To Lease Chicago Elevated Roads. 
Ira M. Cobbe, Samuel Insul and 

Emile K. Boisot have been appointed 

a committee to evolve a new plan to lease 

the South Side and Metropolitan Ele 

vated roads, Chicago, to the Northwestern 

Elevated on a guarantee basis. Ít! 

stated that a straight consolidated plan 

has been found impracticable. 
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Current Electrical News 


CONTINENTAL EUROPE. 
(Speotal Correspondence.) 

Paris, FEBRUARY 6.—One of the new sections of the Paris 
Metropolitan will be very shortly opened for regular service. 
This section lies partly on the north and the south sides of the 
Seine, starting from Place d'Italie and ending at Place de la 
Nation, At this latter point it makes connection with two 
of the existing sections of subway, and under the square there 
is a very extensive underground station containing one complete 
loop and various side tracks. The new section runs upon an 
elevated structure for part of its course upon the south bank, 
reaching the elevated part after crossing the Seine upon the 
Bercy Bridge. Along the present line there are nine stations, 
part of them underground and part on the elevated structure. 

The results of operating the Paris Metropolitan system for 
the last year have just been published in the official bulletin. 
Since April 21 the new Clignancourt-Chatelet section was put 
into service and the total length of the lines in the city is now 
thirty-five miles. The total number of passengers transported 
in 1908 is 229,700,519, against 194,823,282 in 1907, making an 
increase of 34,877,237. The traffic is divided as follows for 1908: 
First class (fare five cents), 26,276,783 passengers; second class 
(fare three cents), 150,658,277; employes’ return tickets (four 
cents), 52,726,716; special collective tickets, 38,743 passengers. 
The employes’ return tickets are delivered only before 9 a. m. 
The receipts of the company, after deducting the portion which 
is due to the city, are 26,671,168 francs, which is a good increase 
over last year’s receipts, which were 22,813,536 francs. However, 
the increase is partly balanced by the increased operating ex- 
penses of the lines. 

An electric tramway line is to be constructed from Chateau- 
dun to the locality of Soucques, as the concession for the line 
has been granted by the general council of the Loir and Cher 
department to M. Lefebre, of Paris. The tramway line running 
from St. Didier to Mont d’Or, in the Rhone department, is to be 
put in regular service next spring. A. DE C. 


GREAT BRITAIN. 


(Special Correspondence.) 

Lonpon, FEBRUARY 5.—The attempt of the Bath Corporation 
to sell its electricity works to a company at a profit, which, as 
I pointed out at the time,.was vetoed by the Board of Trade a 
few months ago, has now been abandoned owing to the refusal 
of the Board to modify its attitude in the matter. In doing so, 
the Board of Trade seems to have been actuated by feelings in 
the interests of the consumers rather than of the ratepayers, for 
the latter would have benefited by the transfer of the under- 
taking, which at present is hardly making a handsome profit. 
This decision will be valuable as a precedent, for there is a very 
general feeling among certain municipalities that it would be an 
easy matter to obtain from a company a larger sum for pur 
chase than fhat represented by the actual capital expenditure. 

Tube-railway enterprise in London at the present time is at 
u standstill so far as profits are concerned, compared with a 
year or two ago. The Great Northern & City Railway Company, 
Which has the distinction—a rather expensive one—of being the 
only “tube” railway whose tunnels will take the main-line rolling 
stock, has not earned sufficient during the December half-year to 
meet its standing charges by $27,500. This particular railway 
suffers from the fact that it follows the route of one of the most 
important lines of electric tramway run by the London County 
Council in the north of London. The Central London tube rail- 
way shows a good result for the December half-year by virtue 
ot the Franco-British exhibition, but the question of the proper 
system of fares is receiving the careful consideration of the 
directors in view of the acute competition carried on overhead 
by the motor omnibuses. The same remark applies to the 
Metropolitan Railway and the District Railways. Curiously 
enough, the tube railways affiliated to the District line, and 
Inaugurated by the late Mr. Yerkes, show the most promise of 
any of the London tubes at present, mainly because they serve 
areas whose trafic arouses the least competition. The construc- 
tion of a new tube railway has been begun from Euston to Wat- 
ford. Euston is the terminus of the London & North-Western 
Railway, and the line is being constructed to develop a district 
which is rapidly becoming a place of residence of those engaged 
in the city. The railway will be partly in tunnel and partly on 
the surface, 

In consequence of the amalgamation of what promised to be 
the two competing power companies on the Rand, the Victoria 
Falls Power Company will change its name to the Victoria Falls 


& Transvaal Power Company. The contract for the supply of 


_ fifteen of the Rand mines is to be put in hand at once, the nec- 


essary capital having been provided for. 
Following the rejection of the idea of utilizing the trdlley- 


omnibus system by the ratepayers of Liverpool and Manchester, 
comes the news that a deputation from the Sheffield Corporation 
has gone for a trip to the continent to inspect the installation 
which is working there. G. 


EASTERN CANADA. 
(Special Correspondence.) 

OTTAWA, FEBRUARY 12.—At the annual meeeting of the 
Toronto Electric Light Company the president, Sir Henry Pel- 
latt, announced that the past year had been the best in the 
company's history, and that the shareholders had nothing to 
fear from the threatened competition by a civic plant. The 
net profit amounted to $439,870, and a dividend of eight per 
cent was paid. 

With a net surplus of nearly $500,000 in the bank, the 
financial statement read at the annual meeting of the share- 
holders of the Toronto Railway Company showed an increase 
of $103,284 in net earnings for the year. The railway carried 
3,564,783 more passengers than the year previous. The ratio 
of operating expenses to gross earnings decreased one per cent 

Hon. Walter Scott, premier of Saskatchewan Province, who 
has been in Ottawa, says that his government is proceeding 
differently, in respect to telephone construction, than did Mani- 
toba and Alberta. The trunk lines are being built by the gov- 
ernment and in the rural districts the formation of independent 
telephone companies is encouraged. The province furnishes the 
poles. Long-distance service and connection with long-distance 
lines outside the province will be under government ownership 
and operation. 

The powers of the Board of Railway Commissioners for 
Canada have been extended, giving the board authority to com- 
pel one telephone company to connect with another, and the 
regulating of the price to be charged for such connection. 
Working agreements between companies are to be approved by 
the Board. 

The annual report of the electric-light and power system 
of the city of Ottawa, owned and operated by the city, reveals 
a highly satisfactory condition of affairs. An increase of 140 
per cent in the number of customers since the city took over 
the plant, and a net profit of $17,722 are the features of the 
report. Ottawa has now been operating its civic electric plant 
for a little over three years. Taken all around, it is shown 
that the rates charged by the Ottawa municipal plant for light 
and power are the lowest of any city in the Dominion, whether 
the plant be municipal or otherwise. The rates charged are 
subject to the approval of the Ontario Hydro-Electric Power 
Commission, from which the city purchases its power, and these 
rates cannot be changed without the consent and approval of 

W. 


toe commission. 
WESTERN CANADA. 


(Special Correspondence.) 

WINNIPEG, FEBRUARY 12.—At the annual meeting of the 
Winnipeg Electric Company, held at Winnipeg February 10, 
William Mackenzie was re-elected president, William Whyte, 
vice-president, and F., Morton Morse secretary-treasurer. Wil- 
ford Phillips was also reappointed manager. A substantial in- 
crease of eighteen per cent in the net earnings of the company 
over 1907 was shown by the financial report. The gross profits 
for the year were $1,117,222.38, as compared with $946,675.76 
the year previous. 

The municipality of Birtle, Manitoba, is considering the 
installation of a telephone system. Address W. C. O'Keefe, 
sirtle, for information. 

At the annual meeting of the Temiskaming Telephone Com- 
pany, held at New Liskeard, Ontario, Thomas McCamus was 
elected president, George Wheeler, vice-president, and E. C. 
Kingswell, Arthur Freeland, Murdock McLeod, F. S. Brickenden 
and A. N. Morgan, directors. The financial statement of the 
company shows that the indebtedness is gradually being cleared 
off. 

The Canadian Pacific Railroad has decided to install a tele- 
phone wire between Winnipeg and Brandon, Manitoba, a dis- 
tance of 135 miles, for the operation of trains. There are 
twenty-eight stations and three junction points between these 
two places. Twenty trains run daily between the two cities. 

A local syndicate at Portage la Prairie, Manitoba, is apply- 
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-ing to the City Council for a--franchise to distribute electric 
‘light, heat and power, and permission to erect poles along the 
, Streets. Address E, A. McPherson at Portage la Prairie for 
i infọrmation. 

t «The British Columbia Electric Street Railway Company, 
. with head office at Vancouver, B.’C., is considering a plan to ' 
' build a loop line between Chilliwac and New Westminster to 
, connect with the line now being built between those two cities. 
The company is also opening negotiations for the power at 
Stav Lake Falls and Vedder Falls. If the deal goes through 
this will be the longest electric railway in Canada. R. H. 
Sperling, Vancouver, B. C., is general superintendent of the 
company. 

At the annual meeting of the Northwest Electric Company, 
Yorkton, Saskatchewan, J. M. Clark was elected president and 
T, A. Waterfield, vice-president. The secretary-treasurer has 
not yet been appointed, but E. M. Dumsford, formerly manager 
of the Bell Telephone Company at Carman, Man., has been 
appointed manager in place of Thomas Paul, resigned. 

The Albertan government has announced the following re- 
ductions in telephone rates from Fort Saskatchewan: To Ed- 
monton and Lamont, twenty-five per cent; to Mundare, thirty- 
five per cent, and to Chipman, Wetaskiwin and Lac St. Anne, 
forty-five per cent. This is the second reduction from the Bell 
rates made by the government since it took over the sys- 


tem. : R. 
TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


RUSK, OKLA.—The Rusk Telephone Company has been in- 
corporated. with a capital stock of $10,000. = P. 


GEARY, OKLA.—The Alfalfa Telephone Company has been 


incorporated with a capital stock of $1,000. P. 
CACHE, OKLA.—The Wichita Telephone Company has been 
P 


incorporated with a capital stock of $2,000. ‘ 


KEYSTONE, OKLA.—The Keystone Telephone Company has 
been incorporated with a capital stock of $400. | 


HERSHEY, NEB.—The Hershey Telephone Company has 


been incorporated with a capital stock of $5,000. P: 
WEBSTER, S. D.—The Ekalaka Telephone Company has 
been incorporated with a capital stock of $10,000. P. 


ARTESIA, N. M.—The Artesia Plains ‘Telephone Company 
has been incorporated with a capital stock of $10,000. 


WEST PLAINFIELD, WIS.—The farmers of Portage County 
will build a telephone line from Bancroft to Grand Rapids. 


PORT LAVACA, TEX.—The Port Lavaca Telephone Com- 
pany has been incorporated with a capital stock of $20,000. P. 


STANTON, NEB.—The Stanton Independent Telephone Com- 
pany has been incorporated with a capital stock of $15,000. P. 


BROWNS VALLEY, MINN.—N. J. Brown and others have 
organized a telephone company with a capital stock of $50,000. 


BUFFALO, OKLA.—The Harper County Mutual Telephone 
Company has been incorporated with a capital stock of 
$3,000. l P. 

GRACEVILLE, MINN.—L. J. Keating and others have organ- 
ized a telephone company and will build an exchange in the near 
future. 

PERHAM, MINN.—The Perham Rural Telephone Company 
has been incorporated and will construct lines in the vicinity of 
Perham. 

FRONT ROYAL, VA.—The Liberty Corner Mutual Telephone 
Company was incorporated with $5,000 capital. R. J. Stokes is 
president. 

PINE RIVER, MINN.—The Pine River Rural Telephone 
Company has been incorporated with $10,000 capital and will 
erect an exchange. 

CARLISLE, PA.—A rural telephone company of the Home 
line has been organized in Walnut Bottom by electing H. J. 
Brinkerho president, and W. S. Thumma, secretary. 

MISSOULA, MONT.—The Montana Independent Telephone 
Company is planning to install an automatic exchange. A peti- 
tion is before the City Council for the use of the streets. C. 


DAYTON, IOWA—At the annual meeting of the Dayton 
Mutual Telephone Company Jobn W. Green was elected presi- 
dent; Conrad Johnson, vice-president; Carl Will, secretary; 
E. M. Lundien, treasurer. C. 


OMAHA, NEB.—The American Telephone and Telegraph 
Company of Nebraska has been incorporated for $200,000, with 
Charles R. Bangs, president; Charles D. Cole, vice-president; 
Melville Engleston, secretary; James C. Vail, treasurer. C. 


DES MOINES, IOWA—A bill to require competing telephone 
companies to make connections between each other’s subscribers 
for a nominal fee is the measure on which Senators Adams and 
Moon and Representative Davidson are npw working in the Iowa 
Legislature. 


SHELBURN, IND.—The Central Mutual Telephone Com- 
pany has been incorporated to build and equip a telephone 
system in Shelburn and Sullivan counties. P. T. Lloyd is 
president and H. V. Stark, secretary. 


MEXICO CITY, .MEXICO—At a special meeting of stock- 
holders of the Mexican Telegraph Company an increase in the 
stock from $3,000,000 to $5,000,000 was authorized, the issuance 
of the stock being left to the discretion of the directors. 


BURNS, ORE.—Articles of incorporation have been filed by 
the Eastern Oregon Telephone and Telegraph Company, with 
J. R. Jenkins, J. H. Jordan and E. T. Jenkins as incorporators. 
The principal office is at Burns, and the capital stock is $10.000. 


ROCKDALE, IND.—The Jobnson Fork Telephone Company 
of Rockdale has been incorporated to build a telephone ex- 
change in Rockdale and throughout Franklin and Dearborn 
counties. H. G. Larue, Albert Metter, J. D. Gold and Frank 
Gurr are directors. S. 


JAMESTOWN, N. D.—The Wright-Allen Telephone Company 
has been formed to construct a telephone line from Jamestown 
south ten miles to S. F. Corwin’s farm. The officers of the com- 
pany are S. F. Corwin, president; Steve Allen, treasurer, and 
James Wright, secretary. ` 


SAN FRANCISCO, CAL.—The Oceanic Steamship Company 
has closed a contract with the United Wireless Telegraph Com- 
pany for installing wireless plants on its steamers Mariposa 
and Alameda. The work is to be done on the next arrival of 
the steamers at San Francisco. A. 


HUDSON, N. Y.—The Valatie Telephone Company is plan- 
ning for an extension of its telephone system. It is proposed 
to build a line from Valatie to West Ghent and other localities, 
and the company also contemplates the establishment of a tele- 
phone exchange at Stuyvesant. 


OSKALOOSA, IOWA—The Oskaloosa Home Telephone Com- 
pany plant has been sold to H. H. Sheriff, an attorney and cap- 
italist at Oskaloosa, for $200,000. The company had erected a 
new building, put in a new switchboard, and the plant is con- 
sidered one of the best equipped in Iowa. 


ST. PAUL, MINN.—Bills have been introduced into the 
Minnesota Legislature giving telephone companies the right to 
use the poles and cross-arms erected by any other company 
along any public thoroughfare and also increasing the gross 
ee tax of telephone companies from three to four per 
cent. C. 


CHESANING, MICH.—The Chesaning Home ‘Telephone Com- 
pany, organized among the business men of the town, has taken 
possession of the Chesaning exchange of the Bell Telephone 
Company. The deal includes the switchboard and all fixtures, 
poles, wires and telephones, with the exception of the toll lines. 


The consideration was $9,000. 


ST. PAUL, MINN.—A bill is proposed in the Minnesota 
Legislature by Senator McGowan of Minneapolis to require com: 
peting telephone companies to give connection with other lines. 
The state university at Minneapolis has sought to secure this 
service by means of an individual switchboard, but both com: 
panies refused connection and the bill is probably an outgrowth 
of this refusal. C. 


EDMONTON, ALBERTA, CANADA—The annual report of 
the Alberta government telephones shows a total circuit mileage 
of 1,842; total long-distance, 1,427; rural telephones, 563; toll 
stations, 150; number of exchanges, 45, having long-distance 
connections. The total initial capacity of the exchanges is 
6,191. Revenue to December 31 amounted to $137,118, and the 
total expenditures $1,380,219. 


COLUSA, CAL.—The Colusa County Telephone Company of 
Colusa has completed the purchase of the Pacific Telephone 
and Telegraph Company’s local systems in the county at a cost 
of $15.000. The two systems heretofore in operation will be 
merged. Under the terms-of the transfer the long-distance busi- 
ness of the new company will be handled over the lines of the 
Pacific Telephone and Telegraph Company. A. 

SALEM, ORE.—In the case of the State of Oregon against 
the Pacific Telephone and Telegraph Company, the state Sw 
preme Court has upheld the constitutionality of the law, enacted 
by popular referendum in 1906, requiring the company to pay 
an annual license tax of two per cent on its gross receipts and 
to make annual statements to the state treasurer. It is am 
ticipated that the case will be appealed to the United States 
Supreme Court. 

WASHINGTON, D. C.—The House Committee on Merchant 
Marine and Fisheries has reported favorably the Burke bill, 
which provides a penalty of $3,000 or one year’s imprisonment, 
or both, for the failure of any ocean craft carrying fifty or more 
passengers and going 200 or more miles to have a wireless equi? 
ment and an operator, The bill makes no provision for the 
great lakes, and a fight in this direction is expected in the 
House. The application of the proposed law to the lakes was 
urged at the hearings, but it was declared that the shores of the 
lakes are not provided with wireless stations. 


vrty 


February 20, 1909 


ELECTRIC LIGHTING. 
(Speotal Correspondence.) 
WHITEFISH, MONT.—An electric-light system has 
established at Whitefish. 


MIZPAH, MINN.—W. A. Potter has been granted an electric- 


been 


light franchise at Mizpah. P. 
VERNON, TEX.—The Vernon Light and Power Company is 
about to install a plant at Vernon. P. 


NEW SALEM, N. D.—Business men propose to install an 
electric-light plant at New Salem. C. 


HIBBING, MINN.—A. P. Silliman is installing a light and 
water plant in the Brooklyn addition. C. 


ANADARKO, OKLA.—The city of Anadarko has voted $14, 


000 in bonds for an electric-light plant. P. 
SHANNON CITY, IOWA—The establishment of an electric- 
lighting plant is projected at Shannon City. C. 


FLATONIA, TEX.—The electric-lighting plant of F. A. Ziegel- 
bauer has been destroyed by fire. Loss, $30,000. P. 


FERGUS FALLS, MINN.—The electric-light commission has 


ordered fifteen more arc lights for the streets. C. 
CARTHAGE, TEX.—The Carthage Ice and Electric Company 
has been incorporated with a capital stock of $20,000. P. 
TAYLOR, TEX.—The Citizens Light and Power Company 
has increased its capital stock from $10,000 to $20,000. P. 
TUCUMCARI, N. M.—The Tucumcari Water and Light Com- 
pany has been incorporated with a capital of $100,000. P. 
PRESCOTT, :ARIZ.—M. J. Hickey, Robert Brow and H. T. 
Andrews have been granted an electric-light franchise. A. 


BRIDGER, MONT.—Minneapolis capitalists are considering 
the erection of power plants on the Bluewater, near Bridger 
and Fromberg. Cy 

LAUREL, MONT.—As soon as a franchise is granted the 
Billings and Eastern Montana Power Company of Billings will 
install street lights. C. 


SAN DIEGO, CAL.—P. J. Schaniel and A.’ N. Jones have 
been awarded a franchise to erect a wave-motor plant at the 
entrance of False Bay. 


SONORA, CAL.—The Tuolumne Water Power Company has 
been granted a franchise for an electric transmission line on 


public highways of the county. ' A. 


SANFORD, N. C.—The Sanford cotton mills will be operated 
by electricity from a new development at Buckhorn Falls on the 
Cape Fear River, after the middle of April. L. 


SAN DIEGO, CAL.—The City Council has advertised for 
bids for laying conduits for the proposed ornamental lighting 
of D Street from Eighth to California streets. A. 


BEND, ORE.—J. G. McGuffie and others of this place have 
organized a company to build a power plant at Cline Falls to 
furnish light and power to Redmond and vicinity. A. 


MILLVILLE, MINN.--S. D. Pierce and Edward Dickman 
are considering the damming of the Zumbro River for the 
operation of electric-light systems and trolley lines. C. 


WASHINGTON, IND.—The City Council has put on the 
market $20,000 in four-per-cent bonds to improve the municipal 
lighting plant and provide money for running expenses. S. 


ST. PAUL, MINN.—An ordinance introduced into the as- 
sembly fixes the charge for electric lights at 12.6 per kilowatt- 
hour for the first sixty hours’ use and 6.3 cents per kilowatt- 
hour thereafter. C. 


SPENCER, IND.—Andrew McGuire, engineer, was seriously 
injured, and W. F. Gould, manager, slightly injured in an ex- 
plosion that wrecked one side of the electric-light and water 
plant at Spencer. 


FAIRMONT, W. VA.—The Independent Light and Power 
Company has asked the Council for a franchise to operate in 
the city. The plant is to be in operation seventeen months after 
the granting of the franchise. 


MINERAL WELLS, TEX.—The Beardsley interests, consist- 
ing of an electric-light and power plant and a street railway, 
have been sold at auction to D. T. Bomar of Fort Worth for $75,- 
000. The total valuation of the property is about $175,000. 


PHILIPSBURG, MONT.—The City Council has let a con- 
tract for lighting the streets for three years to Bowen Brothers, 
who have leased the plant of the Philipsburg Granite Electric 
Light Company, which they will repair and improve. C. 


COLORADO SPRINGS, COLO.—To accommodate the Print- 
ers’ Home and the new Protestant hospital in the east end of 
the city, the Colorado Springs & Interurban Railroad Company 
will construct new lines at a cost of $30,000 this spring. 
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STEPHENSON, MICH.—With $15,000 as the consideration, 
the Electric Light and Power Company, of Iron Mountain, has 
purchased the lower Twin Falls, on the Michigan side of the 
Menominee River, and will proceed with their development. 


SANTA MONICA, CAL.—The City Council has ordered all 
telephones and electric-light poles removed from the streets and 
all electric wires to be placed under ground along the Speedway 
from Hollister Avenue to the southern limits of the city. A. 


DEFIANCE, O.—The plant of the People’s Gas and Electric 
Company, which has been financially involved, will be sold either 
by the sheriff or the present receiver, F. L. Hay, according to 
an arrangement which is said to be satisfactory to all par- 
ties. H. 


TOLEDO, O—The trustees of Washington township will 
advertise for bids for lighting West Toledo by electricity. The 
petitions which have been in circulation have been returned 
with the signatures of practically every resident of West To- 
ledo. H. 

LOS ANGELES, CAL—At the special election held Feb- 
ruary 1 the charter amendment designed to prevent the electric 
power generated along the Owen’s River aqueduct from passing 
into the hands of private parties was carried by a small ma- 
jority. A. 

LEWISTON, IDA.—W. H. Burke and associates of Spokane, 
Wash., have been granted the electric-lighting franchise in 
Lewiston petitioned for a few weeks ago. Work is to begin 
in nine months and the system is to be in operation by Feb- 
ruary, 1911. 


BROCKVILLE, CANADA—W. M. Beach, proprietor of an 
extensive waterpower at Iroquois, Ontario, has made an offer 
to manufacturers in the city of Brockville to transmit 1,000 
horsepower at a reasonable cost and will construct his own 
transmission lines. W. 


FRESNO, CAL.—Manager A. G. Wishon, of the San Joaquin 
Light and Power Company, states that it has been decided to 
extend the company’s power-transmission lines to the towns of 
Sanger, Clovis, Pollasky, Malaga, Sultana, Orosi, Parlier, Le- 
moore and probably Conejo. À. 


TILTON, N. H.—The Tilton Electrical Company has begun 
the installation of a new power station, at what is known as the 
lower dam, where a 100-kilowatt dynamo is to be placed in 
readiness for use in case of trouble at either of the other two 
power stations of the company, 


MEMPHIS, TENN.—The Memphis Consolidated Gas and 
Electric Company has contracted with the Allis-Chalmers Com- 
pany for two 1,500 kilowatt steam turbines for immediate de- 
livery. The total capacity of the plant will be thus brought 
up to approximately 8,500 kilowatts. 


LAFAYETTE, IND.—The Fort Wayne & Wabash Valley 
Traction Company is moving a part of the equipment of its 
power house at Huntington to this city and installing it in a new 
addition now being built to the power house in this city to ex- 
tend the lighting facilities of the plant. S. 


SMITHFIELD, N. C.—The Ivanhoe Manufacturing Company 
has been chartered at Smithfield, with a capitalization of $300,- 
000, by W. M. Sanders, of Smithfield, and ten associates, to build 
a cotton-mill and to generate and distribute electricity, with the 
right also to build and operate electric railways. L. 


LANSING, MICH.—The Supreme Court, in the case of the 
Bay City Traction and Electric Company, has affirmed and made 
permanent the injunction of the lower court restraining the city 
from establishing a commercial lighting plant on the ground 
that its present charter gives it no authority to do so. 


MINNEAPOLIS, MINN.—Unless the General Electric Com- 
pany introduces electric lights into Linden Mills, a suburb of 
Minneapolis, the residents will install their own plant. Truman 
J. Hibbard heads a committee to confer with the City Council 
in regard to obtaining a special franchise for the purpose. C. 


FORT WAYNE, IND.—The Fort Wayne and Wabash Valley 
Traction Company is determined not to yield the field to the 
municipal lighting plant for commercial lighting, and has se- 
cured the contract for lighting the Elks Temple at a flat rate 
of two cents a kilowatt-hour, against four cents bid by the city 
plant. S. 

NEW YORK, N. Y.—The Edison lighting companies in New 
York and Brooklyn are reported to have announced that they 
would defy the recent order of the Public Service Commission 
directing them to publish a fixed rate of tariffs, and forbidding 
discrimination being shown to any consumer, Legal action will 
be taken. 


MILWAUKEE, WIS.—The Chicago & Milwaukee Electric 
Railway Company, through its attorneys, has filed a protest with 
the Wisconsin state railroad commission protesting against the 
granting of a certificate of necessity and convenience to the 
Chicago, Kenosha & Milwaukee Electric Railway Company. The 
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Northwestern Railway also will make a protest. The proposed 
road will exactly parallel the Northwestern and the Chicago & 
Milwaukee Electric between Chicago and Milwaukee. 


LAURINBURG, N. C.—The Laurinburg electric-light plant re- 
cently doubled its capacity to meet the increased demand for 
power. 


NORTH YAKIMA, WASH.—The Spalding Company, of 
which H. B. Spalding is president, is to erect a 300-horsepower 
hydroelectric plant to furnish power for pumping plants. A. 


NORTH WILKESBORO, N. C.—The town of North Wilkes- 
boro has purchased from J. G. and R. N. Hackett a waterpower 
electric plant, paying the sum of $23,000. The plant includes an 
excellent waterpower, from which the city now derives electricity 
for lighting. L. 


ST. PAUL, MINN.—The Northwestern Electric Equipment 
Company has secured the contract for 250,000 electric lamps 
for the administration building of the Studebaker Brothers’ 
Manufacturing Company at South Bend, Ind., to cost $40,000, 
and also a contract to furnish a New York street-car company 
with 1,000,000 lamps. ; C. 


MEXICO CITY, MEXICO—The Mexican Light and Power 
Company has completed plans for increasing the capacity of 
its Necaxa plant from 50,000 horsepower to 124,000 horsepower. 
Of this 42,000 horsepower will be added at once. The change 
will involve the installation of four new generators and the 
building of about 18.5 miles of canals and tunnels. A. 


SALT LAKE, UTAH—The Utah Light and Railway Com- 
pany will shortly order a 3,000-horsepower motor-generator at 
a cost of about $35,000, this being a duplicate of one just in- 
stalled. Plans are also under way for a steam emergency 
plant to be erected on the Jordan River to have capacity of 
one-half of the total demand made on the present plant. A. 


RENO, NEV.—Tasker L. Oddie and Sam Musser, represent- 
ing a Chicago syndicate, have purchased from J. M. Dixon water 
rights on the Kings River. It is the purpose of the syndicate to 
construct a $9,000,000 power plant to develop 250,000 horsepower. 
Lines will be dropped down the western slope of the Sierras to 
Bakersfield, and strung up and down the San Joaquin Valley. 


ELIZABETH, N. J.—The Board of Freeholders has decided 
to install an elevator in the courthouse at a cost not exceeding 
$3,500, and has authorized the Public Grounds and Buildings 
Committee to consider the advisability of building its own elec- 
tric-light plant to be used in lighting the county buildings. The 
probable cost of the latter is to be reported at a future meeting. 


MIDDLETOWN, CONN.—The Middletown Electric Light Com- 
pany has decided not to erect its proposed plans this year and 
has come to an agreement with the Glastonbury Power Company 
on the supply of power. The Glastonbury company controls the 
valuable waterpower privileges in the Cotton Hollow region of 
South Glastonbury and will shortly erect a large generating plant 
there. 


TORRINGTON, CONN.—At the annual meeting of the stock- 
holders of the Torrington Electric Light Company it was voted 
to increase the capital stock of the company from $300,000 to 
$450,000, to provide for the enlargement of the plant and the 
increase of generating capacity to meet the rapidly-increasing 
demands. Jt is probable that the company will also erect an 
office building. The old board of officers was re-elected. 


MILLEDGEVILLE, GA.—A new company has been incorpo- 
rated in Milledgeville to furnish electric light and power. The 
new interests purchased the old power plant and are adding 
new buildings and machinery, with a capacity of 500 horsepower. 
Machinery will also be installed in the Oconee River mills by 
which waterpower will be utilized to furnish the necessary 
power, although an auxiliary steam plant will be retained. L. 


ATLANTA, GA.—Judge Newman, in the federal court, has 
sustained the report of the special master, George D. Anderson, 
in the case of the Georgia Manufacturing and Public Service Cor- 
poration, Marietta, Ga., and has adjudged the concern bankrupt. 
A petition for a receiver was filed in August, 1908. The com. 
pany based its objection to the receivership on the grounds that 


it was principally ‘engaged in furnishing lights to the town of 


Marietta, whereas the special master found that the manufacture 
of paper was the principal business of the company. L. 


CHARLOTTE, N. C.—The Charlotte Electric Railway, Light 
and Pawer Company has effected a division of the power and 
lighting systems and the street-railway systems, for the better 
management of the business, and the lighting and power interests 
have been incorporated with $300,000 capital as the Charlotte 
Gas and Electric Company. The president of both departments 
is E. D. Latta. The company has for several years contemplated 
the extension of its lines to the Catawba River, twelve milez 
distant. The division of the business is also accompanied by 
the provision for a large increase in capitalization whenever such 
is deemed necessary. The company this winter is expending 
about $100.000 in lacal improvements on its lines. L. 


_will be made at the substation at Post Falls. 
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REIDSVILLE, N. C.—An electrical development in the north 
central part of North Carolina, on Deep River, in Moore County, 
is being planned, and it is not improbable that electric power 
will be secured for distribution at Reidsville and Greensboro, 
the power being transmitted about sixty-five miles from the pro- 
posed hydroelectric plant. Engineers have reported that within 
eight. months a minimum of 4,000 horsepower could be delivered 
at Greensboro, and the prospects are for the early organization 
of a company to carry out the development on Deep River, dis- 
tributing the power throughout the nearby towns. 


NEW ORLEANS, LA.—The Hibernia Bank and Trust Company 
has exercised its option in concluding the deal with the New 
Orleans Railway and Light Company, by which the ‘latter sells 
$2,400,000 of four-and-one-half per cent bonds. The option price 
was seventy-five. Meanwhile the bonds have sold in the open 
market at seventy-eight and one-fourth. President John J. 
Gannon of the Hibernia Bank states that these securities will 
be marketed outside of New Orleans. The bonds were placed 
as collateral for a $2,000,000 cash loan on June 20, 1908, by 
means of which the company issuing them took up its floating 
indebtedness. 


TOLEDO, O.—The City Council has repealed the legislation 
providing for a municipal lighting plant, and the board of 
public service has dismissed court proceedings against the 
Ohio Electric Railway Company. By the terms of the new 
ten-year contract for lighting at Lima arc lamps will cost but 
$57.50, as against $85 heretofore, and nine months of the old 
contract is thrown off, making a saving to the city of about 
$10,000. Commercial lighting has been reduced from twelve 
cents to eight-and-one-half cents per kilowatt-hour, with a five 
per-cent discount if paid before the tenth of the month. Frec 
lights will be furnished for certain public buildings and a flat 
rate of five cents is made to the public schools, library and 
hospital. H. 


SPOKANE, WASH.—A number of improvements will be 
made by the Washington Water Power Company of Spokane 
during the present-year. It is given out that $750,000 will be 
spent on the company’s power plant at Little Falls, two 1,500- 
kilowatt motor-generator sets will be installed at the steam 
power station, a substation and motor-generator station will 
be built at Cheney, two 3,000-horsepower transformers will be 
installed at the Twentieth Avenue station and minor additions 
On the com- 
pany’s interurban electric-railway lines some new substations 
will be erected. ; 


OROVILLE, CAL.—Secretary H. P. Wilson of the Great 
Western Power Company states that the work of doubling 
the present capacity of the electric plant at Big Bend, near 
Oroville, will be undertaken in the spring. The capacity will be 
increased to 144,000 horsepower. Construction work will also 
begin this spring on the dam that will convert Big Meadows, 
which is high up in the Sierras, into a reservoir. The com- 
pany owns a reservoir site of 20,000 acres, where water vill 
be stored in the winter for use during the dry season. Secre- 
tary Wilson announces that $5,000,000 will be spent on the new 
works. During the storms of the past month a number of the 
steel towers which were being erected to convey the distribut- 
ing wires were thrown down. A. 


NEW PUBLICATIONS. 


MINERAL RESOURCES OF THE UNITED STATES, 190/— 
The United States Geological Survey has completed its final re 
ports on the “Mineral Resources of the United States, Calendar 
Year 1907.” Volume I has 742 pages, and is devoted to metallic 
products; volume II has 897 pages, devoted to the non-metallic 
products. Extracts from advance sections of these reports have 
appeared in these columns from time to time. 


PROGRESS IN ELECTRO-METALLURGY—This account of 
the electro-metallurgical industries by John B. Kershaw has beet 
reprinted from the Smithsonian Report for 1907. The processes 
described include all the manufactures of this class carried on 
upon a large scale in this country, including the production of 
aluminum, bullion, calcium carbide, carborundum, copper, diaman- 
tine, graphite, ferro-alloys, iron and steel, lead, silicon, sodium, 
tin and zinc. 


OPERATING RULES AND REGULATIONS FOR TELE- 
PHONE OPERATORS—T, Anne Barnes, chief operator for the 
Interstate Telephone Company, Springfield, Ill, has arranged 
a pamphlet of thirty-four pages treating in a comprehensive 
manner the duties of.local and long-distance telephone oper 
ators, which also discusses the rules and regulations of the 
operating room, methods of handling trouble records, toll 
tickets, etc., and defines the responsibilities of chief operators 
assistants and desk clerks. The booklet is for sale by the 


Nee Telephone Journal Company, Vinton, Iowa. Price, fifty 
cents. 


TESTS OF COAL AND BRIQUETTES AS FUEL FOR 
HOUSE-HEATING BOILERS—In carrying out its general plan 
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of determining more efficient and more economical methods of 
utilizing the fuel resources of the United States, the United 
States Geological Survey has made a series of experiments on 
the combustion of fuel in house-heating boilers. As it was 
realized that steam boilers of the ordinary types used for heating 
private houses are often installed and operated under conditions 
unfavorable to fuel economy and smoke prevention, these ex- 
periments were made with briquets, raw coal and washed coal, 
so as to determine what is to be expected of these fuels in a 
representative house-heating plant, properly installed and op- 
erated, The series of tests from which the present report is 
drawn, was carried out at the University of Illinois experiment 
station by D. T. Randall of the United States Geological Survey. 


THE PURDUE ENGINEERING REVIEW FOR 1909.—The 
1909 number of the Purdue Engineering Review, the publication of 
the engineering societies of Purdue University, will be issued 
early in March. It will contain, among thirty contributed articles 
by alumni and faculty, the following representative papers of spe- 
cial interest: “Neutralizing Transformers for Telephone Lines 
Paralleling Single-phase Railways,” by J. H. Cannon, ‘07; “The 
Overhead Equipment of the Three-phase Electrification of Trunk 
Lines,” by F. S. Denneen, '03; “An Unusual Hoisting Equipment 
in a Mexican Mining Camp,” by W. M. Hoen, '03; ‘“Central-station 
Meter Department Problems,” by E. A. Le Fevre, ’01; “The Re- 
habilitation of the Street-railway System of Chicago,” by F. B. 
Morrow, ’04. J. L. Bradfield is editor-in-chief, E. W. Beckman is 
business manager and O. G. Taylor is distribution manager for 
the 1909 publication. The price of the Enyincering Review is fifty 


cents. 


PERSONAL MENTION. 


MR. R. B. JENNINGS has resigned as city electrical in- 
spector of Duluth, Minn. C. 


MR. ROBERT McCULLOUGH has been elected president of 
the United Railways of St. Louis, Mo. The other officers were 
re-elected. 


MR. ARTHUR MANN, for several years chief electrician 
for the Evansville Electric Railway, has become assistant su- 
perintendent of the Michigan United Railways Company. S. 


COMMISSIONERS JOHN E. EUSTIS and JAMES E. SAGUE 
have been renominated by Governor Hughes to fill their posi- 
tions in the Public Service Commissions of the First and Second 


districts, respectively. 


MR. WILLARD J. HIELD, general manager of the Twin 
City Rapid Transit Company, will be elected vice-president of 
the company, succeeding C. G. Goodrich, who will become presi- 
dent. Mr. Hield has been in the employ of the company for 
twenty-one years. C. 


MR. ROBERT A. DYER, JR., of Auburn, N. Y. has been 
elevated to the position of assistant general manager of all the 
Beebe trolley roads. For some time be has been assistant gen- 
eral manager of the Rochester, Syracuse & Eastern and the 


Auburn & Syracuse roads, 


MR. CHARLES G. LOUGHMAN, former superintendent of 
the Chicago, South Bend & Northern Indiana Traction Company, 
has been appointed assistant general manager of the Buffalo & 
Erie Traction Company, with headquarters at Erie, Pa. Mr. 
Loughman will have charge of the western division of the 200- 


mile system. S. 


MR. LOUIS SIMPSON has resigned the management of the 
Montreal (Canada) Cotton Company works to devote the rest 
of his career to the electric smelting industry. He has acquired 
the control for this continent of the patent processes recently 
perfected in Sweden partly as a result of the experimental 
work done in Canada. As a branch of electric-smelting manu- 
factures, Mr. Simpson proposes to dispose of the sulphuric acid, 
which is an extensive by-product of the process, by producing 
superphosphate manures and disposing of them to the agricul- 
ry interests at a lower price than is at present obtain- 
able. W. 


PROF. HARRY ELLSWORTH CLIFFORD, of the Massa- 
chusetts Institute of Technology, has received an appointment 
to the teaching staff of the Harvard Graduate School of Applied 
Science, the change to take effect in June. Professor Clifford 
was graduated in electrical engineering from the Institute with 
the class of 1886. He was immediately appointed to the teaching 
staff of the Institute, and in 1904 was advanced to a full profes- 
sorship, and from then until 1907 he was acting head of the 
electrical engineering department. Professor Clifford is consult- 
ing engineer for the General Electric Company and is a member 
of the board of managers of the American Institute of Electrical 
Engineers, 

MR. LOUIS CHARLTON FRITCH is to have charge of the 


electrification work of the Chicago terminal of the Illinois Central 
Railroad, with the title of consulting engineer. The position of 
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assistant to the president, which Mr. Fritch has held for about 
two years, is to be filled by Donald Rose, who has been general 
European agent of the Ilinois Central at London for five years. 
Mr, Fritch has had charge of the investigation which the Illinois 
Central has been making into the feasibility of electrifying the 
Chicago terminals. He has had a long railway experience in 
both the engineering and operating departments, and was assist 
ant general manager of the Illinois Central, and division superin- 
tendent of the Baltimore & Ohio Southwestern. He graduated 
from the University of Cincinnati as a civil engineer, and subse- 
quently took a course in law, and was admitted to the bar in 
Ohio. He is vice-president of the American Railway Engineering 
and Maintenance of Way Association, and is a member of the 
American Society of Civil Engineers. 


OBITUARY. 


CHARLES P. ADAMS, superintendent of telegraph for the 
Southern railway, died at his home in Washington of a hem- 
orrhage of the brain. He was a member of the Old Time 
Telegraphers' Association, having worked in the telegraph de- 
partments of several of the large railroads, 


ELECTRICAL SECURITIES. 


No surprising developments occurred in the stock market 
last week, trading continuing to be almost entirely professional, 
though many advances were recorded. The two days’ holiday at 
the week-end tended to diminish general interest, so that the 
market throughout the week showed remarkable dullnéss. The 
public is taking no part in the dealings at the present time, 
although there is a large demand for bonds, and it is not liqui- 
dating. The latter feature is regarded as encouraging in many 
circles. Business continues to improve, though at a slow rate. 

Dividends have been declared upon the following electrical 
securities: Semi-annual dividend of $3 per share on the pre- 
ferred stock of the Galveston Electric Railway Company, payable 
March 1 to stock of record February 19, 1909. Kings County 
Electric Light and Power Company, the regular quarterly divi- 
dend of two per cent, payable March 1. The annual meeting 
takes place on the tweny-second instant. Georgia Railway and 
Eiectric; quarterly dividend of one-and-one-half per cent on com- 
mon stock, payable March 1. Kansas City Railway and Light; 
quarterly dividend of one-and-one-fourth per cent, payable March 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED FEBRUARY 13. 


New York: Closing. 
Allis-Chalmergs common .............c0cceees 15 
Allis-Chalmers preferred ................4. 4814 
American Tel, and Tel. Company.......... 128 
Brooklyn Rapid Transit................... 71 
General: Electric 2.53.5 cosas aes eu abe ideos 15614 
Interborough-Metropolitan common ....... 16 
Interborough-Metropolitan preferred ....... 444% 
Kings County Electric .................... 123 
Mackay Companies (Postal Telegraph and 

Cables) common ...........cc cee eee eee 72 
Mackay Companies (Postal Telegraph and 

Cables) preferred .......... ccc cece eee 72 
Manhattan Elevated ....................-. 148 
Metropolitan Street Railway............... 25 
New York & New Jersey Telephone....... 114 
M@st€rn. “UNION. .tt20se tow eee les ate wan: 61% 
Westinghouse Manufacturing Company..... 824 

Boston: Closing 
Edison Electric THuminating............... 252 
Massachusetts Electric .................., 6514 
New England Telephone.................. 130 
Western Telephone and Telegraph pref.... 78 


The preferred stock of the Boston & Northern Street Rail 
way, to the amount of 7.236 shares, and the preferred stock of 
the Old Colony Street Railway, to the amount of 3,727 shares, 
both subsidiaries of the Massachusetts Electric Companies, have 
been listed on the Boston Stock Exchange. 


Philadelphia: Closing. 
Electric Company of America............. 111% 
Electric Storage Battery common......... 431g 
Electric Storage Battery preferred......... 4346 
Philadelphia Electric ...............0.000 11% 
Philadelphia - Rapid Transit................ 27 
United Gas Improvement.................. 94 

Chicago: Closing. 
Chicago Telephone ..................000ee 128 
Commonwealth Edison ................. ... 107% 
Metropolitan Elevated preferred........... 45 
National Carbon common.................. 82 
National Carbon preferred................. 112 


Chicago Telephone officials have been re-elected: 


R72 


ELECTRIC RAILWAYS. 
(Special Correspondence.) 


SPARTANBURG, S. C.—The Spartanburg electric railway 
will be extended to the Saxon cotton-mills, and probably to the 
Whitney mills, three and six miles out, respectively. L. 


YELLVILLE, ARK.—The waters of the Buffalo River are to 
be utilized for the generation of electricity for the new electric 
line, to run from the White River line at Yellville to the princi- 
pal zinc-mining camps of that district. B. 


CONCORD, N., C.—Those interested in a new electric-railway 
system for Concord are David Barry, of Amherst, Mass., and 
Messrs. Thompson and Eustace, of Boston. J. F. Newell, of ‘Char- 
lotte, N. C., is local attorney for the new company. L. 


ASHEVILLE, N. C.--Formal decree hás been signed in the 
state courts at Asheville for the sale of the Asheville Rapid 
Transit interests to R. S. Howland and associates. The bid of 
Mr. Howland was $25,000, and the acquired property will be 
utilized in connection with the Asheville-Weaverville development 
now under way. L. 


COLUMBUS, GA.—The Columbus Town Council has voted 
$3,000 for carrying to the state corporation commission a case 
now pending between business men of the town and the Colum- 
bus Railroad Company, in a matter regarding the price of elec- 
tric lights. The question will be taken up by experts and by 
them laid before the commission. L. 


DENVER, COLO.—The Denver, Colorado Springs & Pueblo 
Interurban Electric Railroad Company has been capitalized at 
$1,500,000 by Louis M. Pfeiffer, Denver; William T. Brinford, Salt 
Lake City; Charles Ledener, Chicago; Fred C. Lewis, Chicago, 
and Arthur E. Van Deusen, Denver. The road will run througf 
Arapahoe, Douglas, El Paso and Pueblo counties, connecting Den- 
ver, Colorado Springs, Pueblo and intervening towns. 


ASHEVILLE, N. C.—The Overlook Park trolley line, which 
leads from the end of the Asheville Electric Company’s line at 
the golf club to the park near the top of Sunset Mountain, three 
miles from the city, has been purchased by LaBarbe, Moale & 
Chil, a local real-estate firm. This line was formerly operated 
by the Rapid Transit Company, which went into bankruptcy last 
year, and has not been operated since. B. 


TOLEDO, O.—At the recent annual meeting of the stock- 
holders of the Toledo, Fostoria & Findlay Electric Railway, 
held in Canal Dover, the old officers and directors were re- 
elected for another year. Fred W. Adams enters on his seventh 
year as general manager. During his administration the line 
has grown from seventeen miles to more than fifty miles of 
trackage. A five-per-cent dividend was also declared at the 
meeting. H. 


NORFOLK, VA.—The Maryland Trust Company, of Baltimore, 
has filed a bill in the federal court for a receiver for the New- 
port News & Old Point Railway and Electric Company, and for 
an injunction against the road and its officers, the trust com- 
pany being trustee of $4,000,000 in general-mortgage, thirty-nine- 
year, five-per-cent bonds of the company. The petition is asked 
for the preservation of the assets of the railway company operat- 
ing an electric line between the points named. L. 


HIGH POINT, N. C.—Coler & Company, who have purchased 
certain franchises at High Point, have contracted to have an 
electric street-car system in operation inside of twelve months, 
and an interutban line within two years. The electric company 
agrees not to compete with the city in the sale of lights, the town 
owning its own electric lighting plant. Railway lines will be built 
to Greensboro aud to Winston, the Coler interests having pur- 
chase l electric-railway properties in Greensboro. L. 


TOLEDO, O.—The city of Springfield is threatened by legal 
entanglements by reason of an attempt on the part of the 
Board of Public Service to indemnify the city for alleged damage 
to water mains said to have been caused by the jolting of cars 
which jarred the pipes loose. The trouble arose when the 
Board attempted to establish a precedent by applying about 
$400 of a guarantee deposit made by the Ohio Electric Railway. 
The company objects and asks for a legal interpretation of its 
rights. 


LAWRENCE, KAN.—Winstead Laming, of Lawrence, man- 
ager of the Kansas City & Southwestern Railway, has filed for 
record a mortgage of $12,000,000, given to the Carnegie Trust 
Company, of New York city, upon the plans and project of the 
Kansas City & Southwestern Company. It will be recorded in 
Montgomery, Labette, Neosho, Wilson, Allen, Anderson, Franklin, 
Wyandotte, Leavenworth, Jefferson and Shawnee counties, 
through which the proposed electric road will run. Mr. Laming 
says the work on the road will begin this spring. 


MACON, GA.—J, T. Nyham, the newly-elected general man- 
ager of the Macon Railway and Light Company, has arrived in 
Macon from Shreveport. With his coming the plans for the con- 
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struction of the interurban lines between Atlanta, Griffin and 
Macon will be pushed. It is said that officials are in New York 
completing plans for tringing capital to build the interurban 
lines. The big power plant at Lloyd Shoals, near Jackson, Ga, 
will soon be completed and the officials say that then the work 
of building the interurban lines will be started immediately. B. 


ASHEVILLE, N. C.—Within sixty days the contract will be 
let for the construction of an electric railway for the North Caro. 
lina & Tennessee Railroad Company, from Weaverville, N. C. 
to Huntdale, on the new C. C. & O. steam railroad from the 
cual flelds of West Virginia to the seaboard. The line will be 
an extension of the Asheville-Weaverville electric road, which 
is now under construction, and will be equipped with high-speed 
cars. It will afford one of the most extensive interurban systems 
in the South, running through the mountain section of North 
Carolina and Tennessee, L. 


RICHMOND, VA.—lIt is believed that initial steps toward the 
building of an electric line from Richmond to Washington, D. C, 
are being taken. The provision in the charter of the Richmond, 
Fredericksburg & Potomac Railroad, forbidding the paralleling ot 
this road, was repealed by the state legislature more than a 
year ago, and now Judge A. T. Embrey, of Fredericksburg, has 
secured from the corporation court two charters, one for the 
town of Fredericksburg and the other for a number of counties 
in Virginia. The president of the Fredericksburg Electric Com- 
pany is R. M. Van Doren. The second charter is issued to the 
Electric Generating Company, with power to build power plants, 
dams, etc., and to transmit electricity through the stafe, and to 
acquire transmission lines, etc. L. 


ENGINEERING SOCIETIES. 


MISSOURI ELECTRIC LIGHT, GAS AND RAILWAY AS 
SOCIATION AT SPRINGFIELD, MO. IN APRIL—Springħeld 
will have the next convention of the Missouri Electric Light, 
Gas and Railway Association. The executive committee has 
specified April 15, 16 and 17 as the days for the convention. 


ARMOUR BRANCH, AMERICAN INSTITUTE OF ELEC: 
TRICAL ENGINEERS—At a meeting held on February 10 by 
Armour Institute of Technology Branch of the American Institute 
of Electrical Engineers, Ralph H. Rice, assistant engineer, Board 
of Supervising Engineers, Chicago Traction, delivered an address 
on “Some Problems Connected with the Building of a Large 
Street-Railway System.” The engineering features relating to 
the design and construction of the overhead feeder and conductor 
equipment were among the principal topics discussed. In view 
of the work being done on Chicago’s traction system, the address 
proved to be one of the most timely and intetesting ever deliv- 
ered before the Armour Branch, 


DATES AHEAD. 


Iowa Independent Telephone Association. 
Des Moines, Iowa, March 9-11. 


Minnesota Electrical Association, Second annual meeting, 
Nicollet Hotel, Minneapolis, Minn., March 18-19. 


Worcester Mechanical and Electric Exposition. 
Hall, Worcester, Mass., March 27-April 3, 


Louisville Electrical] Show. 
April 12-24. 


Missouri Electric Light, Gas and Railway Association. An- 
nual convention, Springfield, Mo., April 15-17. 


Iowa Electrical 
Rapids, Iowa, April. 


Southwestern Electrical and Gas Association, Annual con- 
vention, Dallas, Tex., May. 


American Electrochemical Society. 
Falls, Ontario, May 6-8. 


Omaha Electrical Show. 
May 6-15. 


American Association of Electric Motor Manufacturers. an 
nual convention, Hot Springs, Va., May 17-20. 


Association of Edison Purchasing Agents. 
Atlantic City, N. J., June 1-4. 


National Electric Light Aasoutation: 
lantic City, N. J., June 1-4. 


American Railway Master ' Mechanics’ Association. 
convention, Atlantic City, N. J., June. 


Master Car Builders’ Association. 
lantic City, N. J., June. 


Ohio Electric Light Association. 
July 13-15. 


National Electrical Contractors’ 
vention, Toledo, Ohio, July 21-23. 


Annual convention, 


Mechanics 
The Armory, Louisville, Ky. 


Association. Annual convention, Cedar 
Next meeting, Niagara 


Omaha Auditorium, Omaha, Neb. 


Annual convention, 
Annual convention, At- 
Annual 
_ Annual convention. At 
Annual convention, Toledo. 


Association. Annual con- 
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NEW PROPOSALS. 


POWER PLANT AT DES MOINES, IOWA—The_ county 
board is taking bids for the installation of an electric-light and 
power plant in the county court house. C. 


HYDROELECTRIC DEVELOPMENT AT POINT DU BOIS, 
MAN.—M. Peterson, secretary, Board of Control, Winnipeg, 
Man., will receive bids until March 2 for the supply of insula- 
tors and materials for the construction of a telephone line be- 
tween Point du Bois and Winnipeg. Separate bids will be re- 
ceived for insulators, telephone line, erection of transmission 
line and repair-shop equipment. C. 


UNITED STATES POST OFFICE AT DIXON, ILL.—The 
office of the Supervising Architect, Washington, D. C., will re- 
ceive sealed proposals until March 22 for the construction (in- 
cluding plumbing, gas piping, heating apparatus, electric con- 
duits and wiring) of the United States Post Office at Dixon, Ill., 
in accordance with specifications, which may be had from the 
custodian of the site at Dixon, or at the office of the Supervis- 
ing Architect. 


ELECTRIC WIRING, FORT SNELLING, MINN.—Sealed pro- 
posals, in triplicate, will be received at the office of the quarter- 
master until March 1, and opened then, for constructing, plumb- 
ing, electric wiring and electric fixtures of a quartermaster's 
stable at Fort Snelling, Minn, Plans and specifications may be 
seen and blank proposals, with full instructions, obtained upon 
application to Captain R. C. Croxton, Constructing Quartermaster, 
Army Building, St. Paul, Minn. 


INDUSTRIAL ITEMS. 


THE GARVIN MACHINE COMPANY, New York city, has 
prepared, in English, German and French, a catalogue of its 
profiling, milling, cutting, grinding, tapping, drilling and other 
machine tools. 


DEAN BROS. STEAM-PUMP WORKS, Indianapolis, Ind., has 
issued its pony catalogue No. 76, listing boiler-feed pumps, fire 
pumps, tank pumps, double-plunger pumps, air compressors and 
circulating pumps. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., makes 
Paiste taplets and the Paiste ground clamp the message of its 
February issue of Paistery, in which “Aleck” explains the use of 
the Fielding molding receptacle. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, 
from a picture of a battle draws the moral, “there is neither 
glory nor profit in leading a forlorn hope,” and, presenting the 


Buckeye tungsten lamp, offers its aid in the solution of lighting 
problems, 


THE NATIONAL METAL MOLDING COMPANY, Pittsburg, 
Pa., has issued a catalogue describing the variety of forms and 
fittings which it manufactures for use in installations of Na- 
tional metal molding. The lists are complete with specifications 
and prices. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., presents 
a new collection of representative installations of Nernst lamps 
in the current issue of its house organ, The Glower. Several 
articles of an ilNuminating-engineering nature are contained in 
this number. : 


THE WESTERN ELECTRIC COMPANY, Chicago, describes 
its series incandescent lighting system with tungsten lamps in 
Bulletin 5533. For the smaller installations of this kind, a spring- 
type automatic regulator has been brought out, avoiding the use 
of the moving weight. 


THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., 
in a booklet of high typographical excellence, describes Opalux 
products, which it terms reflectors possessing every essential 
requisite for high-efficiency illumination. The book contains 
distribution curves for the various styles of reflectors. 


THE ELECTRIC CONTROLLER AND SUPPLY COM 
PANY, Cleveland, Ohio, in its February edition of Common Sense, 
a little magazine that is always readable, explains the theory and 
application of rheostatic controllers. The centennial commemo- 
ration of the birth of Lincoln affords an excellent topic for 
Messrs. Gibson and Ten Winkel in the interior pages. 


THE KELMAN ELECTRIC AND MANUFACTURING COM- 
PANY, Los Angeles, Cal., has prepared its bulletin No. 4, on 
high-voltage oil-switches and oil circuit-breakers of its manu- 
facture. The bulletin describes hand and electrically-operated 
switches for opening circuits at pressures up to 110,000 volts. 
The Kelman circuit-breaker introduces the trip-coil directly into 
the line, without the use of series transformers. 


THE PEIRCE SPECIALTY COMPANY, Elkhart, Ind., reports 
its business for 1908 the most prosperous in its history. It also 
reports a larger addition to its list of users of Peirce all-steel 
brackets, etc., than in any other year. C. L. Peirce, Jr., the 
founder of the business, is still actively originating new ideas 
in construction material, and keeping his company in the front 
rank as engineers and designers, as well as manufacturers. 
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THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., bas issued bulletins Nos. 3907 and 3960 on the 
subjects of motors for sewing machines and for electrical bottle 
washers, respectively. The latter device is also adapted for 
cleaning various kinds of glassware, and is arranged to be 
mounted on the edge of a trough. The bottle is cleansed by a 
single application of the rotating brush, followed by a rinsing. 


THE HOYT ELECTRICAL INSTRUMENT WORKS, Pena- 
cook, N. H., announces that it has opened an office at 1931 
Broadway, New York city, to facilitate handling its export busi- 
ness and take care of the trade from territory contiguous to 
New York. It has secured the services as branch manager of 
R. V. Sutliffe, who has been identified with the electrical in- 
dustry and the manufacture of ignition equipment for some 
time. 


THE AMERICAN TRANSFORMER COMPANY, Newark, N. 
J., has issued a pamphlet descriptive of its new Type R American 
transformer, which has been redesigned, and into the making of 
which the latest ideas enter. The manufacturers believe that the 
new ideas for cooling, ventilating and mounting have been 
adopted with the result that the present American transformer 
is not only more efficient, has better regulation, lower heating 
limits and consequent greater durability, but is also smaller 
and lighter. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill, is dis- 
tributing a circular descriptive of the new tungstometer for use 
in testing incandescent lamps. This meter is of the pocket type 
and adapted to screw directly into the lamp socket, and is also 
provided with receptacles for the insertion of the lamp to be 
tested. It is also equipped with direct-reading voltmeters, thus 
permitting the voltage of the circuit to be read at the same 
time the wattage of the lamp is measured. The tungstometer 
can be used either on alternating current or direct current. Cir- 
culars will be sent on request. 


THE WIRE AND TELEPHONE COMPANY OF AMERICA, 
Rome, N. Y., has discontinued its western sales agencies, F. W. 
Pardee and the Durant Electrical Supplies Company, and in the 
future will handle western business directly from its main office 
through traveling representatives. This step has been taken 
to secure more prompt attention and better knowledge of the 
requirements of western business. The company has recently 
issued its annual pamphlet, “Copper History,” showing the 
monthly and yearly average prices of copper from 1883 to 1909. 
This booklet will be mailed on request. 


THE BENJAMIN ELECTRIC MANUFACTURING COM- 
PANY, Chicago, maker of electric-lighting specialties, reports a 
very material increase in the demand for its products. The 
company has just begun an active campaign for business and is 
paying special attention to foreign trade. N. C. Kodjbanoff, New 
York manager of the company, is on a trip to Cuba; F. H. Poss, 
San Francisco manager, is en route to Hawaii, while H. E, Wat- 
son, one of the company’s salesmen, is in Mexico. It is expected 
that the efforts of these gentlemen will result in the further in- 
crease of the popularity of Benjamin specialties. 


THE HARVARD ELECTRIC COMPANY, 66 West Van 
Buren Street, Chicago, and 136 Liberty Street, New York, manu- 
facturer of electrical necessities, has begun the year 1909 with 
numerous evidences of growth, having recently greatly increased 
its space and more than doubled the capacity of its plant. This 
company manufactures Harvard patent channel steel brackets, 
beveled-edge wire joints, sectional switch boxes, conduit boxes, 
telephone fuses, lightning arresters, fuse wire, strip and links, 
magnet winders, cable hangers, portable lamp guards, test con- 
nectors, etc. Bulletin No. 17, illustrating a part of the products 
of this company, has just been issued and will be forwarded to 
anyone interested upon request. 


THE ELECTRIC STORAGE BATTERY COMPANY, Phila- 
delphia, Pa., has received a contract from the New York Edison 
Company for the installation of a battery at its Sixteenth Street 
substation. This battery, the largest single central-station bat- 
tery ever installed, consists of 150 cells and has a capacity of 
22.000 amperes for one hour at about 120 volts. The battery is to 
be used for emergency service and is to be connected up to a 
set of the Electric Storage Battery Company's magnetically- 
controlled, high-speed, end-cell switches. This makes the forty- 
first battery installed by the Electric Storage Battery Company 
for the New York Edison Company, the total capacity of all bat- 
teries now used by the latter approximating 193,000 amperes at 
the one-hour rate at about 120 volts. 


HUMPHREYS & GLASGOW, INCORPORATED, of New 
York, having been incorporated, the partnerships heretofore 
existing between Alexander C. Humphreys and Arthur G. Glas- 
gow under the firm name and style of Humphreys & Glasgow 
have been dissolved by mutual consent. The business D 
carried on by the firm of Humphreys & Glasgow at New Yor 
will hereafter be transacted by Humphreys & Glasgow, Incorpo- 
rated. The business of Humphreys & Glasgow at London, Eng- 
land. will hereafter be transacted by Arthur G,.-Glasgow, under 
the name of Humphreys & Glasgow. Humphreys & Glasgow, 0 
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London, England, and Humphreys & Glasgow, Incorporated, of 
New York, will co-operate in business as heretofore, although 
having no organic connection the one with the other. 


THE AMERICAN BLOWER COMPANY, Detroit, Mich., an- 
nhounces its consolidation with the Sirocco Engineering Company, 
of New York. The plants at Detroit, Mich., and Troy, N. Y., will 
continue in full operation and all business will hereafter be 
transacted under the name of the American Blower Company. 
All the patents issued to S. C. Davidson, of Belfast, Ireland, 
covering broadly the principle and construction of the “Sirocco” 
type of blower, are acquired and controlled. Engineers and users 
of blowers and fan systems can now purchase from the com- 
pany exclusively under the “A. B. C.” or “Sirocco” trade marks, 
with assurance of having embodied all the latest patented 
features, without fear of patent litigation, or discussion of con- 
structional details, so often tiresome points, but none the less 
important to the purchasing public. 


THE KEYSTONE LUBRICATING COMPANY of Philadel- 
phia, Pa., manufacturer of the well-known lubricant, Keystone 
grease, has recently been advised of the efficiency and economy 
of this product in the lubrication of governor-pins of an in- 
stallation of Westinghouse high-speed engines at the plant of 
the Electric Storage Battery Company of Philadelphia. In this 
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type of flywheel governor the conditions of safe and effective 
lubrication are severe, as the governor-pin carries a pair of 
heavy weights and oscillates through a short arc only for its 
maximum travel between light load and full load on the engine. 
The chief engineer, reporting on the performance of Keystone 
grease, states that it gives perfect satisfaction with a consump- 
tion of four to six ounces of No, 2 density grease on each en- 
gine per week of thirteen consecutive shifts. 


THE F. BISSELL COMPANY, Toledo, Ohio, has prepared a 
very complete and handsome booklet describing Security alter- 
nating-current switchboards, which is a worthy companion to the 
very complete direct-current bulletin previously issued by this 
company. The data contained are complete and comprehensive, 
giving the book a value which assures it a place in the files 
of the electrical engineer. It will appeal particularly to the 
central-station man, contractor, and to other switchboard pur- 
chasers, as prices are given. The alternating-current bulletin 
covers single, two and three-phase demands in generator, feeder 
and totalizing panels, as well as direct-current exciter panels, 
switchboard parts and appliances, Its pages are interspersed 
with line drawings of all standard boards and photographs of 
notable installations. Those interested are invited to secure 
copies by writing the manufacturers, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) February 9, 1909. 


911,565. ALARM AND TELEPHONE SYSTEM. Garrison Bab- 
cock, Rochester, N. Y., assignor to Merton E. Lewis, Roches 
ter, N. Y. Filed December 2, 1904. Alarms are turned into 


“central” from key-controlled alarm boxes, which also contain 
telephones, 


911,578. ELECTROPLATING APPARATUS. John T. Daniels, 
Newark, N. J., assignor to the Hanson & Van Winkle Com- 
pany, Newark, N, J. Filed August 27, 1907. The drum or con- 
tainer has walls composed of sheets of celluloid. 


911,592. MULTIPLE-SWITCH STARTER. John T. Janette, Mil- 
waukee, Wis., assignor to the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. Filed May 20, 1907. Combined 
with a number of switches are means operated by the clos- 
ing of each switch for holding closed the switch which im- 


mediately precedes it, and a retaining magnet for holding the 
last switch closed. 


911,595. MEANS FOR CONTROLLING THE MOVEMENTS OF 
A VEHICLE. Frank E, Kinsman, Plainfield, N. J., assignor 
to the Kinsman Block System Company. Filed May 10, 1905. 
A quick-acting circuit-breaker is opened by pneumatic means 
when there is danger ahead on the track. 


911,596. CONTACT-MAKER. Frank E. Kinsman, Plainfield, N. J., 
assignor to the Kinsman Block System Company. Filed 
February 9, 1907. An arm in flexible contact with the rail 


head is adapted to be forced upward to close an electric cir- 
cuit. 


911,623. RAILWAY-CROSSING SIGNAL. Howell W., 
Tamaqua, Pa. Filed May 20, 1907. 
signal is normally set at danger. » 


911,627. SURGICAL INSTRUMENT. Benjamin S. Stephenson, 
Brooklyn, N. Y., assignor to the Phono Pneumatic Company. 
Filed October 9, 1907. A scarifying instrument comprises an 
elliptical roll with cutting teeth that is journaled so as to 


rotate in the handle, and electrical means for vibrating the 
roll in an axial direction. 


911,687. HOT-AIR SYRINGE. Hugo E. Vogel, Chicago, Il. Filed 
November 8, 1905. Renewed August 31, 1908. There is an 


electric heating coil for heating the air prior to its dis- 
charge from the syringe, 


911,698. CIRCUIT-CONTROLLER FOR TROLLEY SIGNALS. 
Alexander Bevan, Providence, R. I. Filed March 23, 1908. 
Includes a pair of circuit-closers, an actuating lever therefor, 


and means whereby neither closer can be effectively actuated 
during the operation of the other. 


911,708. DYNAMO-ELECTRIC MACHINE. Bernard Elshoff, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company. Filed June 
30, 1906. A stator frame has an outer and an inner bracing 
ring formed of insulating material having sufficient rigidity 
to firmly support and brace the conductors. 


Souder, 
An electrically-controlled 


911,713. METHOD OF AND MEANS FOR SECURING IN POSI- 
TION CONDUCTORS OF ELECTROMAGNETIC STRUC- 


TURES, Budd Frankenfield, Norwood, Ohio, assignor to Alis- 


Chalmers Company. Filed May 3, 1906. The method of s- 
curing a coil in a slotted anu laminated core consists in heut- 
ing a portion of the adjacent complete tooth over the col 


911,714. TELEPHONE. Orla Frazier, Brazil, Inā., assignor of 
one-half to William Frazier, Brazil, Ind. Filed March 2, 1907. 
A coil designed for augmenting the action of the receiver 
comprises a core, a coarse wire coil wound thereon, and a 
fine wire coil wound on the coarse coil and connected to it. 


911,723. INTERLOCKING MACHINE. John S. Hobson, Edge- 
wood Park, Pa., assignor to the Union Switch & Signal 
Company, Swissvale, Pa. Filed September 14, 1908. In com- 
bination with a railway switch is an electrical detector cir- 
cuit, comprising a relay and armature, a lever for controlling 
the movements of the switch, an electric lock for the lever 
and a circuit-controller for opening and closing the circuit. 


911,730. FIRE-ALARM. Verner Kall, Rockford, Ill. Filed July $, 


1908. An electrically-operated alarm mechanism is mounted 
on the casing. 


$11,746. RELAY. Edward McClintock, St, Paul, Minn., assignor 
to McClintock Manufacturing Company, St. Paul, Minn. Filed 
January 16, 1906. Combined with a motor armature having 
limited oscillating movement are one or more local signal 
circuits, including hollow-ring circuit-breakers arranged to be 
opened or closed by the movement of the armature. 


911,713.—METHOD OF LOCKING COILS 
IN A LAMINATED CORE. 


911,753. DISAPPEARING MANHOLE-GUARD. Robert Parks, 
Denver, Colo. Filed August 5, 1907. A manhole-guard has 
a weight for actuating it held in inactive position and electro- 
magnetic means for releasing the holding means. 


911,758. COMMUTATOR CONSTRUCTION. Howard H. Rany 
Norwood, Ohio, assignor to Allis-Chalmers Company. ae 
May 31, 1907. There are sectional rings for mounting a 
commutator segments in position relative to the spider der 
rings of insulating material in the space between the sp 
and segments. 


911,765. ELEVATOR-LOCKING DEVICE. Alexander G. Pon 
‘Milwaukee, Wis., assignor of one-half to Thomas ` depend- 
Milwaukee, Wis. Filed February 24, 1908. SWS the cil: 
ent upon the position of the elevator doors Pn n any 0 
cuit of a magnet to lock the elevator controller w 
the elevator doors is open. 


L 3s February 20, 1909 
and ef 911,774. PHANTOM ELECTRIC CIRCUIT. Henry B. Stone, 
ce Providence, R. I. Filed November 26, 1907. A phantom cir- 


oy cuit is: introduced between two telephone circuits by means 
of a set of repeating coils interposed in series into the tele- 
. phone circuits, and a balancing apparatus in each of these 
Ke circuits. 

911,797. DYNAMO-ELECTRIC MACHINE. Edwin C. Wright, 
u Newport, Ky., assignor to the Bullock Electric Manufacturing 
Cu o Company. Filed January 22, 1906. The field poles have 
niat s slotted pole shoes, and each pole consists of two parts, with 
a field coil on each, and a group of balancing coils having 
pte 5 conductors in the slots of adjacent parts of adjacent poles. 


i ae 911,798. TELEPHONE-EXCHANGE SYSTEM. William A. 
E Wynne, Raleigh, N. C. Filed July 29, 1908. There is a relay 
ee for each line adapted to be energized when the line is calling 
for connection with the operating circuit and a cut-off relay 
sam ny. acting when a cord is connected with a line to disable both 
the line signal and the line relay. 


he. 911,973.—-INSULATING HIGH-TENSION LINES. 


911,844. ARMORED PLUG-RECEPTACLE. Ralph A. Schoenberg, 

New ‘York, N. Y. Filed June 22, 1908. A detachable armored 
3 molding receptacle has a hollow enclosing metal sheath pro- 
eA vided with apertures, an insulating block secured to the 
teh molding, covered and protected by the sheath, and terminals 
secured to the block on each side of a ridge. 


ke. 911,847. ELECTRICAL TROLLEY-REPLACER. Hubert L. 

I Sparks, Palestine, Tex., assignor of one-half to F. M. McCon-. 
Bo nell, Longview, Tex. Filed May 4, 1908. Electrically-con- 
ar trolled and pneumatically-operated means automatically re- 
= Place the trolley wheel. 


i 911,850. BATTERY-CHARGING SYSTEM. William I. Thomson, 
vs Newark, N. J., assignor to the Safety Car Heating and Light- 
E5 ing Company. Filed August 29, 1905. The lighting circuit is 
adapted to be thrown in parallel with the storage battery at 
the same time that a shunt is thrown about the solenoid in 
mee the shunt-field circuit of the generator. 


= 911,864. PORCELAIN CLEAT. Esar-Haddon Ball, Cedar Rapids, 

: i lowa. Filed August 6, 1908. The base part has a mortise 

el and the cap part is composed of two sections, each provided 
with a tenon adapted to engage the mortise. 


911,866. DESK-TELEPHONE. Elmer R. Corwin and Charles A. 
Bals, Chicago, Ill, assignors to Corwin Telephone Manutactur- 
ing Company, Chicago, Ill. Filed March 28, 1908. This tele- 
Phone has its switch contacts in its base. 


911,878. ELECTRIC CONTROLLING SYSTEM. Dugald C. Jack- 
son, Brookline, Mass. Filed November 2, 1907. A sectional 
resistance for motor starting is arranged to have its sections 
successively cut out by solenoid switches. 


911,888. ELEVATOR-CONTROLLING MECHANISM. Thure Lars- 
son, Worcester, Mass., assignor to himself, William E. D. 
Stokes, New York, N. Y., and Fred A. Jones, Worcester, Mass. 
Filed October 16, 1902. Renewed June 25, 1908. The valve 
mechanism of a hydraulic elevator is electrically controlled. 


911,921. CIRCUIT-CLOSER FOR FIRE-ALARM CIRCUITS. Ross 
D. Tiffany, Bellingham, Wash. Filed May 29, 1908. A con- 
tainer for an expansible fluid has a plunger working in it 
and carrying a contact at its end. 


911,932. SYSTEM OF MOTOR CONTROL. George F. Atwood, 
New York, N. Y., assignor to Western Electric Company. 
Chicago, Ill. Filed June 8, 1907. In combination with an 
electric motor is a selector arm driven thereby, control ter- 
minals arranged in the path of movement of the arm and 
means for automatically braking the motor upon contact of 
the arm with a selected terminal. 


> 911,937. SOUND-RECORDER. Charles R. Borland, Concord, 
: Mass., assignor to American Powder Mills, Boston, Mass. 


Filed February 14, 1908. Electrical control means for the 


marker are provided. 
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911,943. CIRCUIT-CLOSER. Albert B. Culver, Aguascalientes, 
Mexico. Filed August 24, 1908. A ring with contact ter- 
minals therein has a rotary contact device in it and a ball 
which runs around the ring and across the terminals. 


911,948. ELECTRIC-RAILWAY SYSTEM. Will E. Dawkins and 
John W. Dawkins, O'Fallon, Ill.. Filed February 21, 1908. A 
trolley system comprises a stand having the upper portion 
bifurcated, a contact roller mounted between the arms of this 
portion, and a feed wire having electrical connection with the 
contact roller, 


911,968. MULTIPLE-CALL-BELL SWITCH. Le Roy I. Freas. 
Chalfont, Pa. Filed May 11, 1908. A series of contacts con- 
nected with the individual bells is arranged about a circle, 
the radial contact arm of which is connected to the battery. 


911,973. INSULATING HIGH-VOLTAGE TRANSMISSION LINES. 
Walter T. Goddard, Victor, N. Y., assignor to the Locke In- 
sulator Manufacturing Company, Victor, N. Y. Filed August 
22, 1908. Between the high-tension line wire and the insu- 
lator is a pair of impedances to protect the insulator against 
heavy current discharges. 


911,989. OUTLAY-BRACKET FOR ELECTRIC FIXTURES. New- 
ton Hublinger, Barberton, Ohio, Filed August 17, 1908. The 
body portion is provided with an enclosing projecting annular 
flange, having enlarged portions provided with threaded open- 
ings, arranged to receive holdfast devices for supporting 
electrical devices other than electroliers. 


912,003. SPEED-RECORDER. George A, Lee, New York, N. Y, 
assignor to Recometre Company of America, New York, N. Y. 
Filed April 29, 1908. A speedometer is connected by clock- 
driven gearing to an electric printing device for producing 
marks on the record blank. ý 

912,004 and 912,005. RACING AMUSEMENT APPARATUS. Mar 
tin Lehman, Lloyd Brown and Edmond W. Sohlberg, Kansas 
City, Mo. Filed September 24, 1906. Means carried by the 
vehicle place the motor in circuit with a conductor disposed 
parallel with the main track. 


912,024. MEDICAL IMPLEMENT. William M. Parks and Bur- 
well B. Cross, Gas City, Ind. Filed May 13, 1908. Mounted 
on the socket of an incandescent lamp is a funnel-shaped 
reflector made of two conical plates, spaced apart to provide 
an air space between, 


912,029. TELEGRAPHIC KEY OR TRANSMITTER. Harlie O. 
Putt, Millbury, Ohio. Filed February 17, 1908. An attach- 
ment for telegraph keys comprises means for causing alter- 
nate closing and opening of the terminals under the control 
of the key end of the regular transmitter lever. 
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912,128.—RHEOSTATIC CONTROLLER. 


912,037. ELECTRIC MOTOR. Gustave Seidel, Saunderstown, 
R. I. Filed August 5, 1908. On a shaft between the poles of 
an elliptical permanent magnet are mounted two pairs of 
oscillating electromagnets that operate a crank and turn a 
wheel which controls a pole changer, 


912,055. SELF-RESTORING TROLLEY. James T. Andrew, Mont- 
gomery, Ala. Filed April 30, 1908. On each side of the 
wheel is mounted a pair of auxiliary co-operating guide 
wheels to direct the trolley back to the wire. 


912,074. MOTOR CONTROL. Harold H. Clark, Schenectady, 
N. Y., assignor to General Electric Company. Filed July 26, 
1906. A switch for varying the amount of impedance in cir- 
cuit with the motor is operatively connected with a source 
of mechanical power by a slipping magnetic clutch so as to 
exert a constant torque on one of the clutch members, means 
controlled by the motor current varying the torque between 
the clutch members, 
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912,079. RELAY. Fred B. Corey, Schenectady, N. Y., assignor 
to General Electric Company. Filed June 1, 1906. The two 
relay coils are placed side by side with interlocking similar 
end flanges of insulating material, provided with terminal 
binding posts at their remote corners. 


912,128. CONTROLLING-SWITCH. George H. Hill, Schenectady, 

Y., assignor to General Electric Company. Filed October 

11, 1906. A controller for two series motors has one arm 

for cutting resistance in or out of the circuit and another 
co-operating with it to put the motors in series or parallel. 


912,144. MULTIPHASE ELECTRIC INDUCTION MOTOR. Henry 
A. Mavor, Mile End, Glasgow, Scotland. Filed April 17, 1908. 
Comprises a rotor, a rotor-encircling induction element capa- 
ble of being revolved, a controlling polyphase induction 
motor, having a secondary element in driving connection with 
the induction element, and means for holding the latter sta- 
tionary and releasing it when starting the controlling motor. 


912,159. SIGNAL. William H. Parrish, Jr., Nashville, Tenn. Filed 
May 2, 1908. A crossing signaling system includes a main 
circuit controlling a semaphore and an auxiliary circuit 
adapted to be operated in the event of defect of the main 
circuit. 


912,178. ILLUMINATING SIGN-LAMP. Jacob G. Saftig, Seattle, 
Wash. Filed March 26, 1908. Combined with the walls of a 
sign letter is an incandescent lamp, arranged to have its 
outer end project slightly beyond the outer ends of the walls, 
the globe at its outer end being coated with a light-reflecting 
material, whereby part of the light is reflected back onto 
the rear of the letter. 


912,181. MEASURING INSTRUMENT. Ernest Schattner, Ealing, 
England, assignor ,to General Electric Company. Filed August 
23, 1907. A recording instrument has an electrode stylus 
moving over a record sheet covered with a fusible conducting 
film, so as to leave the record as a fused path. 


912,267.—GRID RESISTANCE. 


912,199. TROLLEY-WHEEL. 
of one-half to Charles M. Evans, Dublin, Ind. Filed March 3, 
1908. 


vided with intersecting spiral grooves leading toward the 
trolley wheel. 


912,205. APPARATUS FOR APPLYING INTERNAL MASSAGE. 
Frank L. Talcott, New York, N. Y., assignor to Solox Chem- 
ical Company. Filed June 9, 1908. Comprises a pump, a tem- 
perature indicator and a fluid heater, consisting of a hollow 
casing, surrounded by an insulated coil, with an electric lamp 
included in the circuit of the coil. 


912,209. RADIO-TELEGRAPHY. Heinrich Rausch von Trauben- 


berg, Berlin, Germany, assignor to Amalgamated Radio-Tele- 


graph Company, Limited, London, England. Filed February 
10, 1908. The electrodes have ribs for dissipating the heat 
during the working of the high-frequency arc, the ribs upon 
one electrode being arranged with their planes interme- 
diate the planes of the ribs on the other. 


912,235. ELECTRIC CLOCK. Hermann H. Engelberg = and 
Cleaver Wagner, Danville, Pa. Filed June 21, 1905. An 
electrically-wound clock comprises a magnet, an arm carried 
by its armature, a rocking lever and pin engaged by the 
arm, two spring contact plates, and a tooth formed on one 
plate and engaged by the pin. 


912,237. BINDING-POST. James W. Feerrer, Boston, Mass., as- 
signor to Joseph H. Symonds, Boston, Mass. Filed June 4, 
1907. Renewed June 30, 1908. A set nut is threaded upon 
the post and provided with a central tubular member sur- 
rounding the post, having parallel ears at its upper end and 
a clamping lever pivoted between them. 


912,242. ELECTRIC STORAGE BATTERY. Henry K. Hess, 
Philadelphia, Pa., assignor of one-half to Thomas O. Peirce, 
Philadelphia, Pa. Filed September 24, 1907. A _ storage-bat- 
tery plate consists of a rectangular open frame composed of 
lead strips secured together face to face, and a series of 
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lead strips arranged in horizontal tiers, having their ends 
between the strips of the frame and their intermediate por. 
tions bent in the form of upright open loops. . 


912,245. SOLDER FOR INCANDESCENT-LAMP FILAMENTS. 
Hans Kuzel, Baden, near Vienna, Austria-Hungary. Filed 
January 19, 1906. The soldér cohtains carbide of tungsten. 


912,247. METALFILAMENT ELECTRIC GLOW-LAMP. Hans 
Kuzel, Baden, near Vienna, Austria-Hungary. Filed November 
24, 1908. Means for supporting filaments in the bulb com 
prise two legs and a bight portion connecting the same 
the outlines of the bight portion consisting of substantially 
straight lines meeting at angles. 


912,267. RESISTANCE. Thorsten von Zweigbergk, Preston, Eng 
land, assignor to General Electric Company. Filed November 
28, 1906. Renewed July 6, 1908. A series of grids having 
slots from opposite edges is separated by strips of insulation 
and held together in the form of a rigid box. 

912,268. SYSTEM FOR METERING SERVICE ON THE LINES 
, OF TELEPHONE EXCHANGES. Charles M. Beattie, Roches- 
ter, N. Y., assignor to the Telechronometer Company, Roch- 
ester, N. Y. Filed September 9, 1907. Combined with a sub- 
scriber’s circuit are means for alternating the direction of the 
flow of current at uniform intervals of time, and electro 
Magnetic recording devices adapted to be actuated by the 
current reversals. 


RE-ISSUE, 


12,916. SIGHTING MACHINE. Bradley A. Fiske, U. S. Navy, 
assignor to Western Electric Company, Chicago, Ill. Filed 
December 29, 1908. Original No. 833,781, dated October 23, 
1906. In a sighting machine for guns there is an electromag- 
netically operated device to mark the target at the point 
aimed at by the sighting tube. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of electrical patents (issued by the United 
States Patent Office) that expired February 16, 1909: 


468,779. TROLLEY FOR ELECTRIC CARS. J. W. Beebe, Wa 
terloo, N. Y. 


468,787. SIGNAL FOR ELECTRIC-RAILWAY SYSTEMS. F. A. 
Cheney, Elmira, N. Y. 


468,818. MULTIPLE SWITCHBOARD. 
England. 


468,880. ELECTROLYTIC CELL. E. A. Le Sueur, Ottawa, Can- 
ada. 


468,887. ELECTROLYTE OR DEPOLARIZING SOLUTION FOR 
GALVANIC BATTERIES. S. Miller, London, England. 


468,903. ELECTRIC ELEVATOR. R. C. Smith, Yonkers, N. Y. 


468,917. ELECTRIC BRAKE MECHANISM FOR ELEVATORS. 
C. E. Moore, Boston, Mass. 


468,938. SYSTEM OF DISTRIBUTION OF ELECTRICAL HEAT- 
ING CURRENTS. G. D. Burton, Boston, Mass. 


468,947. DYNAMOMETER. E, J. Wood, Brooklyn, N. Y. 


468,948. ELECTRICALLY PROPELLED CAR. H. E. Dey, 
Brooklyn, N. Y. ° 


468,949. CONVERTER SYSTEM FOR ELECTRIC RAILWAYS. 
T. A. Edison, Llewellyn Park, N. J. 

468,950. COMMUTATOR BRUSH FOR ELECTRIC MOTORS 
AND DYNAMOS. T. A. Edison, Llewellyn Park, N. 


468,953. FIELD MAGNET FOR DYNAMOS AND MOTORS. R. 
Lundell, New York, N. Y. 

468,959. ELECTRIC RAILWAY. F. J. Sprague 
O’Shaughnessy, New York, N. Y. ; 

469,041. ELECTRIC ARC LAMP. R. 8. Dobbie, Jersey City, 
N. J. 

469,048. SUSPENDING DEVICE FOR ELECTRIC LAMPS. J. J. 
Renehan, New Britam, Conn. 
469,050. ELECTRIC SEARCHLIGEHLE, 

Island City, N. Y. NES 
469,080. ARMATURE FOR DYNAMO-ELECTRIC MACHI 
M. Deprez, Paris, France. l 
469,085. TELEPHONE TRANSMITTER. E. A. Grissinger 

T. Grissinger, Mechanicsburg, Pa. 


469,098. ELECTRIC ARC LAMP. H. Sawyer, 
Cal. 


W. Moseley, London, 


and P. F. 


N. Weeks, Jr. Long 


and 
San Francisco, 


land. 
469,129. STORAGE BATTERY. C. P. Elieson, London, Eng 


M. 
469,193. DYNAMO-ELECTRIC MACHINE OR MOTOR. H 
Byllesby, St. Paul, Minn. 


York, 
469,208. ELECTRICAL CONDUIT. E. T. aresnneii: New 
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ISSUED WEEKLY 


TRANSMITTED POWER IN LOCAL FIELDS. 


Whether a hydroelectric transmission company should be 
allowed to sell power to small consumers in the territory of 
a local central station dependent upon steam generation is 
a question now before the Gas and Electric Light Commis- 
sioners of Massachusetts for determination. The specific case 
is that of the Fitchburg Gas and Electric Company against 
the Connecticut River Transmission Company, whose plans 
were outlined by Mr. Alton D. Adams in the issue of this paper 
for February 13. It appears that the Fitchburg Board of 
Aldermen have granted a franchise to the transmission com- 
pany, on the basis of a reduced power rate to the small power 
user in that city. The local company’s appeal to the State 
authorities therefore opens a most interesting and important 
question. In deciding the matter specifically the commission- 
ers will have to take into account the kind of service and the 
rates of the existing company, the proposed rates of the new 
organization, and the probability of its being able to supply 
power steadily at the rates quoted. Both companies offer 
power at low rates, the steam plant running down to from 
approximately three to five cents per kilowatt-hour, and the 
hydroelectric company offering rates somewhat lower, depend- 
ing upon the size of the consumers’ probable requirements, but 
in general from about 1.5 cents to two cents, and possibly over 
this for smaller buyers. 

Without attempting to pass upon the merits of such a 
case at a distance, it seems clear that if waterpower can be 
brought to a city economically by electrical means, and rendered 
available to the small consumer, it is going to be a difficult 
matter to keep it out. It would seem as though a compromise 
by which the transmission company might sell power to the 
local organization, allowing the latter to distribute and make 
a proper profit thereon, might be the best way out of the 
difficulty. In such a way the transmission company would be 
relieved of the local administration, bookkeeping, maintenance 
and business getting. For handling this work, the established 
company could reasonably claim compensation, and it might 
be able to operate to better advantage by being tied in with 
the large waterpower system; while the latter would have the 
services of a steam auxiliary of value. The net result on 
the rates might be a smaller reduction than as though the 
outside company should preempt the field of the small power 
user, but there would probably be enough attraction in the 
possible reduction to stimulate business considerably. It is 
most important, obviously, to show that the outside company 
can make good its estimates of power_ available ; otherwise 
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there is little advantage in trying to do business jointly. It 
is plainly the desire of the public authorities in a case of this 
kind to be as fair as possible to all parties in interest. The 
general tendency of the times appears to be for the larger com- 
panies transmitting hydroelectric power to sell blocks of energy 
to local companies, leaving the latter to attend to the details, 
just as the central station which supplies a large office building 
with electricity for varied uses may install but a single meter, 
and deal with but one customer, the owner of the structure, 
leaving him to make his particular terms and collections with 
tenants as circumstances require. 
n 


ELECTRICAL TESTS OF MACHINE-TOOL CAPACITY. 


The advent of direct-connected motors into the modern 
industrial plant has created many new problems for the ma- 
chine-tool designer. There has been diffculty in determining 
the size of motor best suited to a given tool; speed conditions 
have been indefinite in their relation to the power requirements 
of different depths of cut; and the extension of the use of 
high-speed steel in the factory .has further complicated the 
problem of driving, since in many cases old tools have been 
forced in their output to try to keep the pace set by the later 
designs installed. Manufacturers of shop and electrical equip- 
ment are gradually accumulating valuable data regarding the 
performance of their apparatus and the fitness of different 
motor and tool combinations for practical service, so that in 
time the choice of motors for shopwork will be made in a 
more scientific way than has lately been the custom. There 
is no better subject for investigation along electrical lines, and 
when all the conditions and data are properly taken into 
account, each thorough investigation made by the manufac- 
turing engineer marks a definite step forward in the direction 
of improved selection, which means bringing the investment 
in motor power closer to the actual requirements of tool opera- 
tion, diminishing the excess investment often required in cases 
where the tool is over-powered, and, on the other hand, reduc- 
ing the chances of failure through underrating. 

In the best studies of the individual motor drive which 
have lately been made by different manufacturers, electrical 
tests of tool capacity have been prominent. A typical series 
of investigations of this character was described at the Decem- 
ber meeting of the American Society of Mechanical Engineers 
in a paper entitled “Efficiency Tests of Milling Machines 
and Cutters,” by A. L. De Leeuw. The main points to be 
settled in the investigation were the amount of metal a 
machine of given size should be capable of removing; the 
amount of power required for the work on existing machines ; 
the possibility of improving the efficiency of present machines ; 
the amount of power required for the feed; and the efficiency 
of the feed mechanism. | 
The first point was mainly a commercial one, to be decided 
by the sales manager, rather than the engineer. To determine 
the second point, tests were made on various makes of ma- 
chines, the metal to be cut being subject to definite chemical 
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ferent sets of readings were taken (with) the curt 
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specifications, while a cutter of fixed type and size was utilized 
All tests were made by driving the machine by a motor directly 
belted to it, to bring the conditions as nearly as possible to 
commercial requirements. The belt was considered a part of 


the machine. The power consumed was obtained by voltmeter 


and ammeter readings, and the other data secured enabled a 
thorough study to be made of the feed performance and cut- 
ting powers of the tool used. In plotting curves of the rela- 
tions between the feed in inches per minute and the cubic 
inches of metal removed per horsepower-minute with different 
depths of cuts, the power readings were corrected by the eff- 
ciency curve of the motor. .It was found that the amount of 
power required to remove a given quantity of metal varied with 
the speed, depth of cut and feed per minute, and seemed to 
be less when the section of the chip removed per tooth ap- 
proached most nearly a perfect square. In tests of the power 
required by the feed mechanism it was found that in some 
cases this might run as high as forty per cent of the total 
power requirements of the machine. 

In order to determine the efficiency of the feed mechanism 
the amount of power used was measured as well as the work 
done by the table of the machine. As the amount of power 
varied widely, and it would be impossible consequently to 
obtain an efficiency diagram for some small motor covering 
the entire range of powers used, the idea of using an indi- 
vidual motor for the feed alone was abandoned. Instead the 
same motor was used that had been operated in the other tests. 
The efficiency of this motor was not known below one-quarter 
load. An artificial load was provided, consisting of a water 
box, with a paddle, which could be adjusted by speed and flow 
control to give a wide range of loads and hold them constant 
where desired. A dynamometer was used to measure the work 
done by the table of the milling machine. A sensitive 8M- 
meter reading to 0.1 ampere was used. The results of these 
delicate tests showed the author, in designing a new line of 
millers, that efficient feed mechanism is dependent upon avoid- 
ing idle running gears, high-gear velocities, combined torsional 
and bending stresses in shafts, ill-supported and floating bear- 
ings, and, above all, the use of quick-pitch screws. Excessive 
power requirements in the feed tend to wear out the machine 
very rapidly, even though the power used in the feed may be 
small in relation to the total power needed by the machine. 

The efficiency of the driving mechanism was tested by 
stripping two millers of the same size, make and type, 8° that 
nothing was left except the bare frames and driving mech 
anisms. The spindles were then coupled together, and on? 
machine was driven by a motor, while the other drove a 8 
erator, the current from the latter being delivered to 8 water 
rheostat. Both machines were belted. The gpeed-controlling 
levers of both machines were always in corresponding positions, 
so that at whateve 


driving pulleys "e 
minute, 


that is, both were set for the same sped, 
speed the spindle was running, both 
always running at the same number of revolutions per 


or the speed at which they operate in commercial service. a 
ent Kep} 
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constant in each set, the speed being varied as necessary. 
After correcting the motor reading for motor efficjency and 
the generator reading for generator efficiency, the quotient of 
the corrected readings indicated the efficiency of the machines. 
The efficiency of different types, forms, and compositions of 
cutters was also studied to some degree by these investigators. 

Tests of the above character are made more flexible by 
electrical means than in purely mechanical ways, and the ease 
of adjustment, low cost of equipment, accuracy of current and 
voltage measurement possible, safety, rapidity of erection and 
dismantling, quickness of determination through instrumental 
readings, and general reliability of carefully planned investi- 
gations of this kind commend such methods to engineers in 
industrial practice. 


THE NIAGARA WATER TREATY. 


Under the treaty recently signed for the United States 
and Great Britain, 56,000 cubic feet of water per second may 
be diverted from Niagara River above the Falls, for power 
purposes. 

This permitted diversion amounts to twenty-five per cent 
of the 222,400 cubic feet per second discharged by Niagara 
River with Lake Erie at its normal level, as determined by 
the United States engineers in 1900. 

Of the total 56,000 feet per second that may be diverted 
under the treaty, 36,000 feet may be used in Canada, and 
20,000 feet in the United States. This 20,000 feet of water 
per second is the amount that may be diverted by the United 
States at Niagara Falls, and does not include the diversion 
from Lake Michigan by way of the Chicago Drainage Canal. 

Comparing the agreed diversion of 56,000 cubic feet per 
second with the present and projected capacities of the hydro- 
electric plants actually built and under construction at N lagara 
Falls, it appears that all these plants may be operated at the 
full capacities contemplated by their designs with. less than 
this volume of water. It also seems that the agreed division 
of the diverted water between the United States and Canada 
is in about the ratio of the requirements of the completed and 
partly completed plants on the two sides of the river. 

In other words, Canada, having constructed or partly con- 
structed hydroelectric plants that require nearly twice as much 
water per second as do those on the American side of the 
Falls, is allotted nearly twice as much water for power purposes 
under the treaty. 

Six great electric power plants are located at N lagara 
Falls, three in New York and three in Canada. Two of the 
New York plants have their full electric equipments of 110,000 
horsepower, and require about 8,600 cubic feet of water per 
second for their operation at full load, this water being dis- 
charged below the Falls by a tunnel designed to carry this flow. 
Water for the third great power plant on the American side 
of the river flows from a point above to a point below the Falla 
through an open canal that is said to have a delivery capacity 
of 7,700 cubic feet per second, but it is not understood that 
enough wheels have been installed to utilize this full capacity. 
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It is understood, however, that about the volume of water 
just stated will ultimately be required in the now partly com- 
pleted plant, when its full development of 100,000 electrical 
horsepower. 

The sum of the water requirements for the hydroelectric 
plants on the New York side of the Falls is thus about 16.300 
cubic feet per second when loaded to their full designed capac- 
ity of 210,000 electrical horsepower. As the permitted diver- 
sion of water for power purposes is 20,000 feet per second 
on the American side of the Falls, it seems that the full con- 
templated capacity of the existing plants there may be increased 
about twenty-five per cent, or that an entirely new plant of at 
least about 50,000 electric horsepower may be built there, 
without exceeding the treaty limit on the diversion of water 
from the Falls. When such extensions are carried out the 
plants on the New York bank of the river will have a combined 
capacity of fully 260,000 electric horsepower. 

In Canada, each of two of the great hydroelectric plants 
in Queen Victoria Park, is designed for an ultimate capacity 
of about 120,000 electric horsepower, with some 8,000 cubic 
feet of water per second passing through its wheels. The third 
great Canadian plant is intended to ultimately develop about 
200,000 electric horsepower by the use of approximately 12,000 
cubic feet of water per second. 

For these three Canadian plants the total diversion of 
water at points above the Falls will thus be 28,000 cubic feet 
per second when developing some 420,000 electric horsepower. 
To these figures must be added the diversion of perhaps 1,000 
feet per second by the electric-railway plant in Victoria Park 
for the development of 5,000 horsepower, giving a total diver- 
sion of some 29,000 cubic feet of water per second by the 
existing Canadian plants when completed for the development 
of 425,000 horsepower in electric current. | 

As on the American side of the river, the authorized 
diversion of 36,000 cubic feet of water per second in Canada 
exceeds by about twenty-five per cent the requirements of the 
plants there when carried to completion on the original plans. 
Extensions or entirely new plants may therefore be constructed 
with a capacity of some 105,000 electric horsepower, bringing 
the Canadian capacity up to 530,000 horsepower of generator 
output. 

Combining this possible Canadian power with the 260,000 
electric horsepower that may be generated with the Niagara 
water to be diverted in New York, gives a total possible devel- 
opment of some 790.000 electric horsepower on the Niagara 
frontier. 

At the present time, the combined capacity of the hydro- 
electric plants on both the American and Canadian side of 
the Falls, in generators actually installed, appears to be be- 
tween 350,000 and 400,000 electric horsepower, from the best 
records at hand. It follows that the total diversion of Niagara 
water authorized under the treaty recently concluded will just 
about double the present generating capacity of the electric 
stations at the Falls. According to present indications, leas 
than a decade will sce this possible) capacity (fully_developed 
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Work on the McCall’s Ferry Hydroelectric Development. 


The Mammoth Plant on the Susquehanna River Nearing Completion. 


BY HENRY HALE. 


can be generated at such a low rate as 
to be transmitted to Harrisburg, Bal- 
timore, Washington, York and other im- 
portant communities within a radius of 


very wide market for the company is pro- 
vided. 

The Susquehanna River is one of the 
largest waterways in the United States 


Within the next year one of the most 
notable electrical generating plants in the 
United States, and in the world for that 
matter, will probably be in operation, a8 
work upon it has progressed to such a 
point that it is nearly completed. This is 
what is termed the McCall’s Ferry plant, 
situated in the state of Pennsylvania at 
a site where it will develop over 100,000 
horsepower through the mechanical instal- 
lation and the volume and head of water 
at this point. 

The project which was referred to in 
the ELECTRICAL Review’ at the time op- 
erations began is of unusual interest from 
the fact that the site of the dam and 
power house is situated within a short dis- 
tance of the bituminous coal fields of 
Pennsylvania, while several of the com- 
munities to be served by it are directly 
connected by railway with the coal de- 
posits of Maryland and West Virginia 
so that manufacturers and others ob- 
tain this fuel at a very low rate. The 
promoters of the McCall Ferry project, 
however, have had the cost of generating 


100 miles and utilized at a price per 
horsepower which will permit it to com- 
pete with steam power obtained by coal. 


which is not navigable, as it is deep 
enough to float a vessel only within a few 
miles of its mouth. Its channel has such 
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current closely culculated by experts in 
their employ and other engineers. These 
calculations have shown that the site 
chosen has such advantages that current 
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In addition to furnishing power for manu- 
facturing, possibly current for lighting, 
it will probably be utilized on an extensive 
scale for operating railways in southern 
Pennsylvania, also Maryland, so that a 


a rapid descent above the site of the Mc 
Call dam and the volume of water 18 % 


great that it is estimated fully 300,000 
horsepower could be generated wi 


distance of thirty-five miles. The masi- 


GENERAL VIEW, McCALL'S FERRY HYDRO iia 
ELECTRIC DEVELO 
TEMPORARY POWER PLANT, CEMENT MILL AND O VING 
DAM UNDER CONSTRUCTION. 
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mum capacity of the plant described will 
be between 130,000 and 135,000 horse- 
power, so that it will rank next to the 
Niagara plants in capacity. The estimate 
of the cost of the works completed and 
ready for service is $10,000,000, but such 
will be the capacity that this sum is con- 
sidered small in proportion to the possible 
revenue. In fact the construction of the 
dam, power house and other features was 
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ration in the channel of the Susquehanna 
known as Fry Island. Here the channel 
is composed of hard rock, but in one place 
it has been worn into a gorge where at 
high water the river is fully sixty feet in 
depth. The difference in the height of 
water had to be provided for, as the Sus- 
quehanna in times of freshet is sometimes 
twenty feet above the ordinary level. Con- 
sequently the dam constructed ranges in 
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water supply to operate the electrical units 
to their full capacity during the dry sea- 
son when a minimum volume of water is 
passing down the river. 

Operations were begun by building a 
temporary crib-dam from the eastern shore 
to the island, with other cribs to prevent 
back water, by which the river was di- 
verted into its western channel, leaving 
the eastern channel dry. Next, the river 
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DAM AND POWER HOUSE, LOOKING UPSTREAM—McCALL’S FERRY HYDROELECTRIC DEVELOPMENT. 


planned with the idea of economy where- 
ever possible, and it is doubtful if any 
project of such magnitude has ever been 
completed at the same outlay. This is 
in part due to the use of concrete exten- 
sively in place of natural stone, also to 
the employment of elaborate labor-saving 
machinery, so that considering the extent 
of the project a comparatively small num- 
ber of men have been needed. 

The engineers took advantage of a sepa- 


height from sixty to 100 feet. It is what 
is termed a weir dam for a distance of 
2,650 feet across the river, but at each 
end has wings making a total of 3,000 
feet. When it is stated that 400,000 cubic 
yards of concrete alone were utilized be- 
fore all of the material was in position, 
an idea of the immense proportions of this 
barrier can be gained. The reservoir thus 
formed, however, has a length of eight 
miles up the river and contains an ample 


hed thus exposed was carefully cleared 
down to solid rock. Upon this foundation 
the dam was built up in alternate sections 
forty feet wide. The foundation in the 
openings thus left was also built up high 
enough so that they could be readily com- 
pleted later. At the same time the power- 
house foundations were built and the in- 
take pipes were completed for the water 
to flow into the tail race. These intake 
pipes are a novelty, for they, together with 
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the wheel pits and the great draft tubes 
ten feet in diameter, including many com- 
plicated shapes, are molded from concrete. 
One detail of importance which might 
cscape the notice of the layman, is the 
shape of the down-stream face of the dam. 
This is in the form of an ogee, a shape 
borrowed from an architectural molding, 
because the engineers considered it best 
adapted as a surface for the flood water. 

While the dam in the eastern channel 
was building, a cofferdam was thrown 
across the western channel in alternate 
sections sixteen feet wide, the bottoms of 
the cribs being carefully shaped to fit the 
particular spots on the bottom of the river 
selected for them, by repeated soundings 
from floats that revealed the exact con- 
tour of every square foot. When the work 
on the sections was completed the coffer- 
dam that protected them was blown up 
with dynamite, the open sections in the 
western cofferdam were closed, and as the 
water was diverted to the eastern channel 
the western wing of the dam was built up 
as the other had been. When the western 
end of the dam was as far advanced as 
the eastern half its protecting cofferdam 
was blown up and the flow of the river 
again diverted to the west while the work 
of blasting out 150,000 cubic yards of 
rock at the lower end of the natural tail- 
race was carried on. The final step will 
be to close the open sections, carrying 
them about five feet at a time, working 
first on one side of the river and then on 
the other. 

In connection with the project an un- 
usually large sum has been expended for 
what might be called temporary construc- 
tion, such as a power house for furnishing 
steam, compressed air and electrical cur- 
rent for lighting and operating various 
appliances as well as for tramway service. 
Owing to the character ‘of the river and 
the great force of the flood waters, as well 
as the danger of ice jams, it was impossi- 
ble to build the permanent dam without 
the formation of a massive cofferdam as 
stated. This acted to break the force of 
the flood currents, also to divert the ice 
from the permanent structure in process 
of construction. This was a portion of 
the temporary work, but strange to say 
another was an arched bridge which was 
merely built for the safe transportation 
of men and material and as a foundation 
for the large mechanical conveyors and 
other apparatus needed in the river chan- 
nel. The engineers decided that the 
strongest wooden structure would not suc- 
cessfully resist the flood current and the 


ice, so concrete was substituted and a 
bridge 2,000 feet long with arches of forty 
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charges on capital amounted to $15,000 
a month it is estimated that the bridge 


feet span and with a roadway fifty feet will have fully paid for itself in interest 
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PD OF STOP LOG AND CONCRET - 
WORK—McCALL'S FERRY HYDROELECTRIC DEVELOPMENT. eee 


wide carrying four railroad tracks was 
built in the record time of sixty-seven 
days. It was so solid that it passed un- 


saved through expediting the work. This 
ìs probably the only instance in this coun- 
try where such an amount of money has 


McCALL'S FERRY HYDROELECTRIC DEVELOPMENT—SECTION OF POWER-HOUSE 
INTERIOR. 


harmed through a great flood when it was been used for temporary bridge work of 


completely submerged. This bridge cost 
$200,000 to build, but as the interest 


any kind. 
The mechanical installation for con- 
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struction purposes was very elaborate. A 
battery of steam engines was installed 
for heating in cold weather and for pump- 
ing. In all no less than sixty stationary 
engines were required. An air-compress- 
ing plant was constructed for operating 
the rock drills and other mechanism, as 
well as an elaborate conveying transmis- 
sion system partly actuated by electric 
power. In carrying out the work the con- 
crete was made in a mechanical mixer hav- 
ing the capacity for turning out 2,000 
cubic yards in a day of ten hours. It was 
automatically loaded into buckets to be 
transported over the concrete bridge in 
trains of cars drawn by small steam loca- 
motives. Here two traveling cranes, each 
with four booms 109 feet long, lifted the 
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it separates the counties of Lancaster and 
York in Pennsylvania. The permanent 
power house stands on the north or Lan- 
caster County side of the waterway and is 
cne of the largest electrical generating 
stations in the world, and possibly the 
largest in the United States, considering 
the installation which it covers under one 
roof. The building, which was designed 
by Cary T. Hutchinson, is slightly over 
500 feet in length, eighty feet in width 
and of proportionate height. Current will 
be generated by ten pairs of the largest 
turbines ever built. The runners are 
eight feet ten inches in diameter and each 
pair weighs completed 677,000 pounds. 
To reduce friction each pair is carried on 
an oil-thrust bearing, into which a film 
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transmission, by floods and other circum- 
stances may reduce the total available de- 
livery from ten to fifteen per cent. The 
current is raised to 70,000 volts for trans- 
mission. 

The principal point of distribution will 
undoubtedly be the city of Baltimore, 
which is only forty miles distant. The 
current will be brought to this city by an 
overhead transmission system, where it can 
be used to operate a street-railway sys- 
tem embracing fully 200 miles, in addi- 
tion to a large number of industries in 
the city and suburbs. The consumption of 
electricity in Baltimore would be enough 
to make it worth while to build the plant, 
but, as already stated, it is near a group 
of important communities which will fur- 
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McCALL’S FERRY HYDROELECTRIC DEVELOFMENT—UPSTREAM SIDE OF DAM, 


loaded buckets of concrete and hoisted 
them out to the particular spot where 
they were needed. So swift and method- 
ical were the movements of trains and 
cranes that the concrete was in place in 
the dam within ten minutes after it was 
mixed. To haul the stone, sand and 
other material to the site of the dam it 
was necessary to build a railroad fourteen 
miles in length connecting with a branch 
of the Pennsylvania system. Sand suit- 
able for concrete composition was found 
in deposits near the mouth of the Susque- 
hanna, loaded on barges and taken to the 
head of navigation, where it was prougs 
to McCall’s Ferry on the company’s rail- 
road. The stone required was quarried 
from the vicinity. 

The dam is situated on the river where 


of oil will be fed under a pressure of 250 
pounds to the square inch by an independ- 
cnt fifty-horsepower turbine. Each pair 
of turbines is coupled direct to an electric 
generator twenty-seven feet in diameter 
and weighing 145 tons. So perfectly are 
these balanced that they would remain 
actuated for some time after the water 
was shut off, so brakes are provided to 
stop them. Each pair of turbines, operat- 
ing under fifty-three fect head at ninety- 
four revolutions per minute, will generate 
13,500 horsepower. If they were operated 
under the head available at Niagara Falls 
it is estimated that they would be capnble 
of generating 40,000 horsepower. The 
maximum capacity of the plant under 
favorable conditions will be 135,000 horse- 
power at the power house, but the loss in 
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SHOWING SECTIONS COMPLETED. 


nish a very extensive market. It might 
be said that prior to the McCall Ferry 
project, another was completed at York 
Haven, further up the river, in which 
were installed units capable of developing 
25,000 electrical horsepower. 

In planning this great power house it 
was built so that it extends at an angle 
upstream. It is separated from the shore 
by what the engineers call an auxiliary 
spillway. Under this a tunnel is bored 
to give access to the building. Overflow 
water will go around the power house and 
over the spillway. A feature of the power 
house is the great wheel pits. The water 
enters the wheel pits past screens and 
gates and is thence discharged through 
draft tubes into the tail race. 

This project is one of the/möst notable 
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illustrations of the increasing use of water 
for generating power, owing to the ca- 
pacity of the plant, but it is especially 
interesting, because nowhere in the coun- 
try has the electric current come into such 
direct competition with steam. If the 
claims of the promoters are proven that 
under favorable circumstances such power 
can be secured at a lower cost than steam 
power from coal at the minimum price, it 
will undoubtedly cause the development of 
many more waterpowers, of which there 1s 
such a large number now being wasted, 
especially in the Southern and the Pacific 
states. The undertaking has been carried 
out by a company, of which H. F. Dim- 
mock is president; J. W. Young, vice-pres- 
ident, and Harold Ender, secretary. Wil- 
liam Barclay Parsons has been the con- 
sulting engineer, and, as already stated, 
Mr. Hutchinson is the chief engineer di- 
rectly in charge of the work. 

ego 

Wireless Messages by Relay. 

An interesting demonstration of the 
possibility of extending the distance that 
a wireless-telegraph message may be sent 
took place on February 11, when the 
United States government wireless station 
on Fire Island picked up a message from 
the tender Yankton that had left Gib- 
raltar on February 1, five days before the 
departure there of the battleship fleet 
headed for Newport News. The Yankton 
reported her position as about 1,100 miles 
from the American coast and also stated 
the position of the main fleet, with which 
she had kept in communication, although 
1,200 miles ahead of it. The Yankton 
relayed a dispatch for Admiral Sperry, 
which was picked up by several govern- 
ment stations along the coast, including 
that at Portsmouth, N. H. The fleet was 
proceeding leisurely along latitude 33° 
north. After establishing communication 
from shore to the fleet through the Yank- 
ton, continuous communication was main- 
tained between them. The purpose of 


sending the Yankton ahead of the fleet- 


was largely to have her act as a conveyor 
of wireless messages; this object was car- 
ried out in an entirely successful manner. 
The Yankton has a Telefunken wireless- 
telegraph equipment rated at 2.5 kilo- 
watts. The equipment at Fire Island is 
similar, but of double the power. The 
latter station has kept in regular com- 
munication with battleships leaving 
Hampton Roads until they were over 
1,100 miles away. 
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American Electrochemical Society at 
Niagara Falls in May. 

The annual meeting of the American 
Electrochemical Society, to be held at 
Niagara Falls, N. Y., May 6, 7 and 8, 
will be one of the most important gather- 
ings in the history of the society. Inas- 
much as Niagara Falls is the centre of a 


great power development and the seat of 


iarge electrochemical manufactures, there 
will be much outside of the meetings to 
interest everyone who attends the conven- 
tion. , It is predicted that the gathering 
at Niagara will be the largest in the his- 
tory of the society. During the year Dr. 
E. G. Acheson has been president of the 
society unusual efforts have been made to 
secure new members and the growth has 
been most satisfying. 

It is a most significant fact that special 
efforts are being made to interesf electro- 
metallurgists in the society, for it is real- 
ized that this society has more for work- 
ers in the electrometallurgical field than 
any other organization. This is particu- 
larly true at this time when the electric 
furnace is being adapted for steel mak- 
ing. It is generally realized that we are 
on the eve of great advances along these 
lines, and it is worthy of note that the 
first day of the convention is to be de- 
voted to papers on the metallurgy of iron 
and steel. 

A letter has been received from Gus- 
tave Gin of Paris, in which he promises 
to send in “an important paper.” M. Gin 
has worked on several types of electric 
furnaces in the manufacture of calcium 
carbide, ferro-alloys and steel. His prin- 
cipal steel furnace is installed at the 
Krupp works in Germany. 


John Hay, manager of the Grondal. 


Kjellin Company, Ltd., has promised that 
a paper will be sent by Dr. Kjellin. The 
latter is the inventor of the Kjellin fur- 
nace and is one of the directors of the 
European company which handles several 
different kinds of furnaces employing the 
induction principle. Dr. Kjellin’s paper 
will include much interesting data on the 
new eight-ton Réchling-Rodenhauser steel 
furnace, working at Volklingen, Ger- 
many, about which nothing has yet been 
published. This furnace has now been 
working for some time and has been giv- 
ing unexpectedly good results. 

A paper on the Heroult steel furnace 
is expected from Robert Turnbull, who 
for several years has acted as Dr. He- 
roult’s chief engineer. This paper is 
likely to be of unusual interest because 
two of this type of furnaces are now be- 
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ing built by the United States Steel Cor. 
poration. 

In addition to these papers others are 
expected from the principal workers in the 
clectrometallurgy of iron and steel, such 
as Keller, Stassano, Girod and others, 

Dr. Haanel, who has recently returned 
from Sweden, has also been invited to 
present a paper. 


eso 
Electrical Bills in the Indiana Legis- 
lature. 

The Indiana Legislature has before it 
a number of bills that are of importance 
and concern to traction men and tele 
phone companies of the state. The ele- 
tric headlight bill, requiring locomotives 
end motor cars to be equipped with 2,000- 
candlepower headlights, is being opposed 
by the acetylene headlight men and the 
railroads. A bill to compel interurban 
railroads to maintain waiting rooms in 
towns has passed as well as a bill requir- 
ing the interchange of traffic between elec- 
tric and steam roads while under con- 
struction. A bill permitting interurban 
companies the same privileges as rail- 
roads for leasing of equipment has been 
advanced through the House. 

The bill introduced permitting one tel- 
ephone company -to lease, merge with or 
take over another telephone company, has 
awakened considerable interest. This is 
now thought to be an independent-com- 
pany movement to combine the smaller 
companies for economy in operation and 
to prevent their falling into the control 
of the Bell company. The indications 
are that the bill will become a law. 5. 
ede 

Vermont Public-Utilities Bill. 

The legislature of Vermont has just 
passed a bill whereby a Public Sernce 
Commission will be created to replace 
the former Board of Railroad Commis 
sioners. It will haye regulative powers 
over all public-service corporations. Pro- 
visions of the bill affecting telephone 
companies give the commission powers to 
examine books and records, and persons 
under oath; to require companies to fur- 
nish information on operating, account 
ing and financial matters; to regulate 
quality, price, location, sufficiency and 
maintenance of plants, and require plac 
ing of wires underground, construction 
and manner of operating; to prevent un 
just discriminations; to prevent impropt 
issuance of securities, the organization of 
new corporations, and to decide contested 
questions of right-of-way, necessity 8 
compensation. 
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Street Lighting Discussed in Chicago. 

The meeting of the Chicago Section of 
Illuminating Engineering Society held 
on February 18 was devoted to a general 
discussion of the subject of street light- 
ing, based upon the paper recently pre- 
sented by Walter C. Allen, electrical en- 
gineer of the District of Columbia, before 
the New York Section of the Society. 
Mr. Allen’s paper was abstracted by 
Albert Scheible. 

The discussion was opened by Chair- 
man J. R. Cravath, who stated that for- 
merly the custom was to measure street 
illumination in a direction normal to the 
rays from the lamp. In horizontal plane 
tests, as described in the paper, lower 
values are shown. The latter method 
gives results from several lamps and 
shows the illumination of the street sur- 
face, whereas the former shows the illu- 
mination of objects upon the street. It 
should be noted that all these tests were 
with lamps very close together. In our 
western towns, where arc lamps have been 
almost exclusively used, the lamps are 
relatively very far apart. The advent of 
the tungsten lamp has changed these con- 
ditions and has enabled a much closer 
placing and therefore a more uniform il- 
lumination. In regard to central tests, 
the American practice has been to grad- 
ually do away with them, particularly so 
for trolley service. 

William Carroll, city electrician of Chi- 
cago, stated that the main points that are 
essential in street lighting are to give 
pedestrians and drivers a good view of 
what is ahead of them. In western cities 
(Chicago included) no attempt beyond 
this aim has been made toward higher 
illuminating standards. Where a city is 
so illuminated that the person can see the 
time on his watch at any point in the 
streets the street lighting is to be re- 
garded as excellent. 

The discussion was directed toward the 
tower system of lighting with arc lamps 
that had been used in Detroit, and it was 
pointed out that this system has been 
going out of use because of the serious 
trouble from shadows of trees and large 
buildings when the city became more 
built up and also because the illumina- 
tion produced is an illumination of the 
street surface; in other words, an illumi- 
nation of horizontal surfaces and not an 
illumination of objects in the street or on 
the sidewalk. This system, although it 
produced pleasing results and gave a 
moonlight effect at comparatively small 
cost, was not well adapted to higher in- 
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tensity such as is required by a large 
city. 

It was pointed out by several speakers 
that no general laws can be laid down for 
street lighting, as each case must be 
studied by itself and a lighting scheme 
chosen that is appropriate to the particu- 
lar conditions. Mr. Cravath called atten- 
tion to the lighting of the business streets 
in Wichita, Kan., which was perhaps the 
most brilliantly lighted district in the 
country ; there arc lamps have been placed 
twenty feet apart on each side of the 
street. However, in the residence districts 
an entirely different problem is presented. 

The subject of gas street lighting was 
taken up and Mr. Carroll called attention 
to a marked difference in illumination of 
street mantle burners in Chicago from 
that produced at about 6 p. m., when first 
lighted, and that developed later in the 
evening. This evidently was due to the 
low pressure in the gas main early in 
the evening, caused by the large lighting 
and cooking load. When this peak load 
fell off the brightness of the street lamps 
increased noticeably. 

Mr. Gilman of the Chicago, Milwaukee 
& St. Paul Railway said that the use of 
small and frequent units of street light- 
ing is certainly ideal in producing uni- 
form illumination. He called attention 
to a case in Milwaukee where a certain 
street was lighted with mantle gas lamps 
with very excellent results. 

The use of the central suspended arc 
lamps was then considered. This was re- 
garded as good where shade trees are com- 
paratively young, although side lamps are 
better where trees are more dense. The 
suspended lamps have a higher mainte- 
nance resulting from storms and increased 
cost of trimming. The use of trolley 
poles for placing are lamps, which has 
been extensively done in Chicago, was de- 
ecribed to give good results provided the 
lamps were suspended from brackets so 
as to be allowed to swing freely. If the 
lamps are placed rigidly on top of the 
pole, as has been done in some cases, the 
vibration of the pole soon ruins the lamp. 

Attention was called to a system of im- 
bedded light that was being installed on 
the new buildings on Market Street, San 
Francisco. These were provided with re 
flectors so that they were not in view of a 
person looking down the street, but cast 
their light directly upon the street and 
opposite buildings. Another plan was re- 
ferred to in which special reflectors were 
used with a double lamp to throw the 
light along the length of the street. These 
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reflectors were placed back to back and 
directed a large part of the transverse il- 
lumination along the length of the street. 
Mr. Scheible called attention to a new 
Holophane reflector which not only shaded 
the lamp but which was so ribbed that it 
threw the bulk of the light longitudinally 
along the street. The discussion was 
closed with a general consideration of the 
Chicago street-lighting system. 
edo 
Pittsburg Section, American Institute of 
Electrical Engineers. 

The February meeting of the Pitts- 
burg section of the American Institute of 
Electrical Engineers was held at Carne- 
gie Institute on February 9, W. Edgar 
Reed, chairman, presiding. The usual 
dinner preceding the meeting was held at 
the University Club. 

L. F. Howard, of the Union Switch 
and Signal Company, presented an origi- 
nal paper, entitled “Railway Signaling,” 
which was illustrated by means of lantern 
slides. 

Invitations were issued to leading rep- 
resentatives of the railway systems in and 
about Pittsburg. The subject of appli- 
cation of electric signaling to both steam 
and electric railway systems was consid- 
cred. The discussion was participated in 
by T. H. Patenall and A. G. Wilson of 
the Union Switch and Signal Company ; 
I. S. Raymer, signal engineer of the 
Pittsburg & Lake Erie Railroad; A. W. 
Copley and H. L. Kirker of the Westing- 
house Electric and Manufacturing Com- 
pany, and William Hoopes of the Alumi- 
num Company of America. 

The next meeting is to be held on the 
second Tuesday in March and will deal 
with the application of electricity to steam 
railway systems. 


edo 
Boston Section, Illuminating Engineer- 
ing Society. 

The February meeting of the Boston 
Section of the Illuminating Engineering 
Society was held in the Boston Edison 
Companies’ auditorium on February 16. 
The chairman, T. H. Piser, introduced E. 
L. Elliott of New York, who delivered an 
interesting lecture on “Some Unsolved 
Problems in Illuminating Engineering.” 
The points which from the discussion ap- 
peared to be of most interest were those 
tegarding the qualifications of an illumi- 
nating engineer and the reasons for the 
poor results usually obtained when indi- 
rect systems of lighting were installed. 

The subject was discussed by Messrs. 
Codman, Ware and Gibbs of Boston and 
Owens of New York. 
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SERIES TUNGSTEN LIGHTING.’ 


BY HENRY SCHROEDER. 


Incandescent lighting for suburban and 
residential streets is admittedly the ideal 
system, and now that we have the eff- 
cient and reliable tungsten series lamp, 
the proper illumination of these parts of 
the cities and towns can more satisfac- 
torily and profitably be done. On ac- 
count of this high efficiency, the large 
units of tungsten lamps can, in many in- 
stances, more profitably replace arc lamps. 
Today there are five large installations in 
New England where are lamps in outly- 
ing districts are being removed and clus- 
ters of tungsten series lamps being in- 
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FIG. 1.—LIFE NECESSARY TO COMPENSATE 
FOR INCREASED COST OF TUNGSTEN 
OVER GEM SERIES LAMPS. 


stalled, on account of the heavy labor 
expense of trimming the are lamps. 

In order to obtain the full benefit of arc 
lighting, reflection from neighboring 
buildings is quite necessary, and, there- 
fore, street corners, etc., in the more 
closely settled districts are their proper 
Jocation. Where the buildings are sep- 
arated, and the foliage dense, the high 
candlepower of the arc is not fully utilized. 
It is essential that the arc be suspended 
high above the ground in order that the 
intense rays do not give a blinding effect 
to the eye, and the foliage, therefore, will 
cut off a large amount of the illumination. 
Moderately low units of light, spaced at 
frequent intervals, will much more eco- 


1. Abstract of a paper read before the North- 
western Electrical Association at the seven- 
teenth annual conventon in Milwaukee, January 
20, 1909. Mr. Schroeder is connected with the 
lamp department of the General Electric Com- 
pany at Harrison, N. J 


nomically light the street. In the sparsely 
settled districts in order to obtain a 
reasonable illumination between lamps the 
greater cost of arcs does not warrant their 
proper spacing. 

The manufacture of series incandescent 
Jamps had but a gradual improvement in 
the carbon lamp, the first lamps having 
an efficiency of about five watts per candle, 
and a life of about 150 hours. Increased 
lfe and efficiency were obtained after 
many years’ manufacture, when about 
three years ago the Gem or metallized 
filament lamp was invented, giving an effi- 
ciency of 2.7 watts per candle. 

A little over a year ago the tungsten 
series lamp was developed, having an effi- 
ciency of one-and-one-quarter watts per 
candle, and reports from many sources 
covering many thousands of lamps show 
an average life of over 1,500 hours, in 
many cases running up to two and three 
thousands hours. Thus in three years an 
improvement of 300 per cent has been 
obtained in efficiency alone, whereas it 
took over twenty years to improve the 
carbon lamp sixty per cent. 

Tungsten series lamps are made in all 
the usual candlepower and ampere 
ranges, as is shown in the following table. 
Their high efficiency is directly due to 
the lower voltage required per lamp for 
a given candlepower and amperes. 


TUNGSTEN SERIES LAMPS. 


Candle- Av.Ttl. Av. Volts 

Ampere Range. power. Watts. per Lamp. 
25 31% 17.8 
1.75 2 40 22.8 
(1.7 to 1.8) 40 50 28.6 
60 75 42.8 
25 31% 8.9 
2 32 40 11.4 
3.5 40 50 14.3 
(3 to 3.8) 60 75 21.4 
80 100 28.5 
25 31 7.8 
32 40 10.0 
4.0 40 50 12.5 
(3.8 to 4.3) 60 75 18.75 
80 100 25.0 
25 31% 5.7 
32 40 7.3 
5.5 40 50 9.1 
(5.1 to 5.9) 60 75 13.6 
80 100 18.2 
25 31% 5.7 
32 40 6.1 
6.6 40 50 7.6 
(6.1 to 7) 60 75 11.3 
80 > 100 15.2 
32 40 5.3 
7.5 40 50 6.7 
(7.1 to 8) 60 75 10.0 
80 100 13.3 


The greater life of the series over the 
multiple tungsten lamp is largely due to 
the greater cross-section of the filament, 
giving it more mechanical strength, and 
from reports received, vibration caused by 
linemen climbing poles and driving bolts, 
passing traffic, windstorms, ete., do not 
affect the lamp. An advantage of the 
tungsten over the carbon series lamp is 
that tungsten gives equally good results 
on all amperages, not requiring, there- 


Vol. 54—No. 9 


fore, two circuits, one for incandescent 
and the other for arc lamps, as has been 
the practice with carbon lamps. Thus 
when it is desired to put in some incan- 
descent lamps they can be looped in on the 
arc circuit, without going to the expense 
of another transformer and circuit. 

The economy of the tungsten series 
samp has two advantages: First, in the 
kiolwatt-hour saving per year; and, sec- 
ond, in the extra capacity of the constant- 
current transformers and station ap- 
paratus. As an example of the former 
advantage, take the case of a thirty-two- 
candlepower lamp burning 4,000 hours 
(all night, every-night service) a year. 
The carbon lamp consumes 112 watts, or 
448 kilowatt-hours per year. The tung- 
sten lamp consumes forty watts, or 160 


rls per Candle 
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FIG. 2.—LIFE AND CANDLEPOWER PER- 
FORMANCE OF TUNGSTEN AND 
CARBON SERIES LAMPS. 


kilowatt-hours per year, giving a saviD§ 


of 288 kilowatt-hours. At two cents per 
unit this saving is worth $5.76 annually. 

Assuming four renewals of the carbon 
and three of the tungsten lamp per yeah 
the extra cost of tungsten renewals to 
central stations who use 1,000 to 5,000 
lamps of all kinds per year, will be $1.49 
annually. The net saving will be $5.76 
less $1.45, or $4.31 annually on each 
lamp. At a cost of current of one-and- 
one-half cents per kilowatt-hour the an- 
nual net saving will be $2.87. 

The second advantage is illustrated ™ 
the fact that the constant-current trans 
formers have three times the capacity 
with tungsten as compared with carbon, 
and over twice the capacity as compared 
with Gem lamps of equal candlepowe?. 
This advantage can be used in two ways: 
First, in plants having several partially 
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loaded transformers, the circuits can be 
rearranged and the load put on a lesser 
number of transformers, not only saving 
the core losses of the transformers cut out, 
but also raising the power-factor on the 
ones in service. Second, on plants whose 
transformers are fully loaded and an extra 
number of lamps are to be installed, extra 
apparatus may not have to be purchased. 
In one case in New York state a central 
station had 1,800 twenty-five-candlepower 
carbon lamps in service with all the ap- 
paratus fully loaded and 700 more lamps 
were contracted for. Thirty-two-candle- 
power tungsten lamps were installed 
throughout, circuits rearranged, and the 
entire load put upon the existing trans- 
formers, one transformer being cut out of 
service as well. Thus not only was the 
number of lamps increased, but the can- 
dlepower was increased on them all, 
which was found advisable in order to get 
e renewal of the contract without reduc- 
ing the prices. 

Another way of looking at the value of 
the efficiency of the tungsten Jamp is to 
show the number of hours the lamp must 
hurn to have the saving in energy just 
offset the increased cost of the lamp. This 
is illustrated in the following table: 


A 32-candlepower carbon series lamp con- 
sumes in wattS......cccceccsccsnsccccvaes 112 

A 32-candlepower tungsten series lamp 
consuming 40 watts gives a saving in 


watts of onset ees a a ol ween een 72 
At 2 cents per kilowatt-hour it saves 
each hour In cents..........ceccccceces 144 


ooo e eae etre eee reo tesaneaneereer teers eneseneren 


$1.15 
1 


,350 
The net cost of a carbon Serien lamp is. ETA 


esaeeeseoneove 


h 
1,350 hours is (49.3 1,350—1,000)........ $0.66% 
lamp is (1.15—6614C)....-..ccce ee ecacces 4844 


CES SAAC jarre ee a a eh 337 

Therefore all hours life of the tung- 
sten lamp over and above 337 hours rep- 
resents a net saving equivalent to the dif- 
ference in wattage of the lamps. 'This 
is shown graphically in Fig. 1 at various 
costs of current and for various lamps. 

In competition with gas or gasolene 
mantle lamps the tungsten lamp can 
easily be installed, giving better service 
at profitable rates. From tests made in 
several cities on thé mantle lamp while 
operating under actual conditions the fol- 
lowing data were obtained : 


© et ete eee eso wea rteseeeeoreteereeesaeseheavese 


i ceoveossennuososeoooovoovusoooosoonos o’ 


Thus a forty-candlepower tungsten 
series lamp, which maintains its candle- 
power. practically constant throughout 
life, will certainly give better results than 
the mantle lamp, even though it is rated 
at sixty candlepower. The mantle lamp 
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depreciates very rapidly in candlepower 
(about twenty-five per cent in 100 hours), 
and hence, unless frequent trimming is 
done, which is expensive, very poor serv- 
ice results. From figures obtained from 
several sources the income per lamp per 
year varies from twenty-five to thirty dol- 
lars, and the cost of labor, repairs and 
renewals varies from eleven to fifteen dol- 
lars per year. 

Assuming that $27 per year can be ob- 
igined for the forty-candlepower tungsten 
lamp, and three renewals per year are 


FIG, 3.—STREET LIGHTING BRACKET, 
EQUIPPED WITH RADIAL WAVE RE- 
FLECTOR FOR TUNGSTEN SERIES 
LAMPS. 

necessary, the net amount of money avail- 
oble to pay for current, labor and fixed 
charges, after deducting the cost of re- 
newals, is $23.55. The energy consump- 
tion per year is (50 watts 4,000 hours) 
200 kilowatt-hours, so that the net income 
per kilowatt-hour is over 11.7 cents, a 
rate that should easily show a profit to 
the central station,. considering the char- 
acter of the service. With the sixty-can- 
dlepower tungsten lamp, the cost of re- 
newals is the same, the consumption per 


a 
PORCELAIN SERIES SOCKET 


FIG. 4.—SERIES SOCKET WITH FILM 
CUT-OUT. 

year is 300 kilowatt-hours, so that the net 
rate per kilowatt-hour is over seven cents. 

The tungsten lamp maintains its candle- 
power practically constant throughout its 
life, which is not only shown by the 
laboratory results given in Fig. 2, but by 
statements and letters received covering 
many thousands of lamps. After a drop 
of some six per cent at the end of 1,000 
hours, the candlepower is maintained in- 
definitely, whereas the carbon lamp keeps 
on depreciating in candlepower. This drop 
in the tungsten lamp cannot be noticed 


887 


by the eye. Another peculiar point of 
the tungsten lamp is that for equal candle- 
power on the photometer, the tungsten 
lamp, in service, appears to the eye to give 
much greater candlepower than that given 
by the carbon lamp. This is probably 
due to the whiter light and the greater in- 
trinsic brilliancy of the tungsten lamp. 

A new bracket has been designed, which, 
with the new radial-wave reflector, illus- 
trated in Fig. 3, increases the effective 
candlepower of the lamps twenty per cent, 
and distributes the light in the most use- 
ful direction. At from eight to twenty- 
five degrees below horizontal the forty- 
candlepower lamp gives fifty candles, or 
about one watt per candle. 

It is essential in series work to provide 
a method of automatically short-circuiting 
the lamps in case of an open circuit on 
any one lamp. A series socket with a 
film cut-out, illustrated in Fig. 4, is used, 
and the receptacle is so constructed (hat 
the lamp and socket can be removed at 
any time without opening the circuit. A 
new brass disc film cut-out has been made 
that will.readily puncture on about 200 
volts, which effectually overcomes the 
{roubles previously encountered with sock- 
ets burning out, due to a failure of a 
mica or paper film puncturing when a 
lamp burns out. This consists of two 
round brass plates about one-fourth inch 
in diameter, which are held together and 
insulated from each other by a piece of 
veiling and some varnish. 

The best method of automatic current 
regulation is with the constant-current 
transformer. This combines in one a 
step-up transformer and variable re- 
actance, so that the series line is insulated 
from the station generators, and in case 
of a ground on the series circuit, the en- 
tire system is not grounded. These are 
made in all the kilowatt sizes and ampere 
ranges, and have been designed with a 
wide variation of secondary current, 80 
that lamps can be closely selected to give 
the best results. Thus the 5.5-ampere 
transformer can be adjusted from 5.1 to 
5.9 amperes. 

On account of the high efficiency of 
the tungsten lamp, the ceries-lamp busi- 
ness has increased enormously in the last 
eix months. The customary practice for 
central stations in changing over from 
carbon to tungsten series lamps has been 
to give the town some of the benefits by 
changing from _ twenty-five-candiepower 
carbon to thirty-two-candlepower tung- 
sten, etc., as thereby they have been able 
to get a great increase in number of lamps 
in renewals of contracts. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


CHAPTER V. (Part II.)—THE CONVER- 
SION OF ALTERNATING CURRENTS. 


SPLIT-POLE CONVERTERS. 


In an ordinary rotary converter the 
ratio of the direct-current voltage to the 


FIG. 113——SPLIT-POLE ROTARY CON- 
VERTER. 


alternating-current voltage is practically 
invariable. Of course, various means for 
adjusting the alternating-current voltage, 
as by the introduction of reactances in the 
alternating-current circuit, have been 
used, but the split-pole converter appears 
to be preferable. The purpose of this 
feature of the converter is to change the 
voltage ratio in the converter itself, by 
varying the field excitation. This is ac- 
complished by means of additional regu- 
lating poles, as shown in Fig. 113. Each 


FIG. 114.—CONNECTIONS OF MERCURY-ARC 
RECTIFIER FOR BATTERY CHARGING. 


regulating pole has a width equal to 
twenty per cent of that of the main pole; 
thus, if it was placed midway between 
two main poles and was similarly excited, 
it would increase the direct-current volt- 
age twenty per cent when its flux was 
added to that of the main pole, and de- 
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crease it twenty per cent when its flux 
opposed that of the main pole. The 
change in voltage produced in the alter- 
nating-current circuit will not be as great, 
since the current generated by the regu- 
lating pole is ninety degrees out of phase 
with that generated by the main pole; 
the resultant of the two can be obtained 
graphically in the manner previously 
explained. Also the resultant voltage 
will be the same, whether the flux due 
to the regulating pole is in the same or 
the opposite direction to that due to the 
main pole, since the electromotive force 
generated by the regulating coil with flux 
in the same direction is 180 degrees out 
of phase with that generated when the 
flux is in the opposite direction. In 
practice the regulating pole is placed 
near a main pole, as shown in the figure, 
in order to obtain higher efficiency. 
This also changes the percentage of reg- 
ulation. With a normal direct-current 
voltage of 250 volts the direct-current 


FIG. 115.—COOPER HEWITT MERCURY-ARC 
RECTIFIER BULB. 


voltage can be varied from 175 to 375 
volts, while the alternating-current pres- 
sure varies only from 175 to 200 volts. 

To keep the alternating-current voltage 
constant it is necessary to regulate the 
main field, but by proper regulations any 
voltage between the limits stated can be 
obtained. 


THE MERCURY-ARC RECTIFIER. 


A method of converting an alternating 
into a direct current, which avoids the 
use of any rotating parts, is that known 
as the mercury-arc rectifier. The appa- 
ratus used is inexpensive, efficient and 
easy to operate, and is particularly well 
suited to charging storage batteries, elec- 
troplating and operating direct-current 
arc lamps from alternating-current sup- 
ply mains. 

The principle of operation is based 
upon the rectifying action of mercury 
vapor on the passage of an alternating 
current, as illustrated in Fig. 114. The 
vacuum bulb, shown in Fig. 115, contains 
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e pool of mercury. The two upper elec- 5 
trodes are made of carbon, the lower 
electrode being the mercury itself. 'The : 
eide electrode S in Fig. 114, which is å 
used only in starting, is connected through 
the starting resistance to the two upper 3 
ones. The bulb is mounted so that it ; 
can be slightly shaken on starting; some n 
of the mercury then bridges over to the 
starting electrode, forming a conducting 
path. When this is broken, drawing an 


FIG. 116.—DIAGRAMS OF CURRENT WAVES 
AND IMPRESSED E. M. F. 


arc, the current vaporizes the mercury. 
The highly attenuated mercury vapor, i 
which is a conductor of electricity, rises - 
in the tube and comes in contact with E 
the two upper electrodes. The electrical k 
discharge then takes place alternately be- af 
tween these and the lower electrode. The ; 
action is peculiar in this respect; the A 


current can pass readily from the solid Me 
carbon electrodes to the mercury, but not | 
in the oppcsite direction, as there is an $ 


FIG. 117.—MERCURY-ARC RECTIFIER BAT- 
TERY-CHARGING OUTFIT. : 


apparent resistance at the electrodes 


which entirely prevents the flow. When i 
an alternating current is connected di- i 
rectly to the bulb only that part of it | 
which is flowing from the upper electrodes 
to the mercury can get through. How- 5 
ever, when the connections to the trant- 


— 
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former are made, as shown in Fig. 114, 
use is made of the current flowing in 
both directions, one of the upper elec- 
trodes taking the current flowing in one 
direction, and the other upper electrode 
taking the current during the interval 
it is flowing in the opposite direction ; 
thus the lower electrode is always in use, 
the current through it being continuous. 
The lead to the lower electrode can thus 
be used for charging storage batteries, as 
chown. The upper electrodes act as 
check valves to each other, permitting no 
current to flow in either direction from 
one to the other. 

The results of the rectifier action are 
shown graphically in Fig. 116, where the 
two upper curves, I and II, represent 
the current flowing through the two, up- 
per electrodes, while curve III represents 
the resultant of the first two, or the rec- 
tified current obtained from the impressed 
electromotive force, shown in curve IV. 
It will be noticed that the first two 
curves, if superimposed, overlap each 
other slightly, otherwise the rectified cur- 
rent would be a pulsating current pass- 
ing from zero to maximum. This over- 
lapping is obtained by the introduction 
of reactance in the circuit. The resultant 
curve, III, pulsates slightly, but does not 
reach zero. 

The rectifier bulb, mounted on a 
switchboard for use in charging a storage 
battery, is shown in Fig. 117. 
ede 

Electrician-Elevator Conductor. 

The United States Civil Service Com- 
mission announces an examination on 
March 24, 1909, at the usual places, to se- 
cure eligibles to fill a vacancy in the po- 
sition of electrician-elevator conductor, 
$900 per annum, in the Custodian Service 
at Tampa, Fla., and similar vacancies. 
As considerable difficulty has been experi- 
enced in securing eligibles for this posi- 
tion, qualified persons are urged to enter 
this examination. 

The examination will consist of (1) 
letter writing (150 words), 10 per cent; 
(2) practical questions (relating to elec- 
tric wiring, lighting, ete.), 50 per cent; 
(3) experience (as electrician and ele- 
vator conductor), 40 per cent. Age limit, 
18 to 55 years. All honorably discharged 
Union soldiers and sailors of the war of 
the rebellion will be admitted to this ex- 
amination without regard to the maxi- 
mum age limit. Applicants should at 
once apply to the United Stater Civil 
Service Commission, Washington, D. C.. 
for application Form 1052. Y 
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Meeting of Technical Publicity Asso- 
ciation. 

The February meeting of the Techuical 
Publicity Association was held at its 
headquarters at the National Arts Club, 
New York city, February 11. After en- 
ioying dinner the subject of the evening, 
“How Does Trade-Paper Advertising 
Pav?” was taken up and discussed. 

The first speaker was C. R. Lippman, 
advertising manager for the Genuine Ban- 
gor Slate Company. Mr. Lippman pointed 
out the difficulty of calculating in dollars 
and cents just the amount of returns 
from trade-paper advertising, on account 
of its being so closely interwoven with 
the personal work of the sales department 
and also that of general advertising. 

To illustrate his idea of how trade- 
paper advertising pays, Mr. Lippman took 
for example an advertiser spending $500 
a year in a trade paper having a circula- 
tion of 10,000. He credited twenty per 
cent of this appropriation to the direc- 
torv value of the medium in reaching 
newly established prospects not already 
on the company’s mailing list. Another 
twenty per cent he credited to its value 
in keeping the company’s name and prod- 
ucts before the prospects in the territory 
where the company’s salesmen could not 
reach. Twenty per cent was credited to 
the missionary and preliminary work 


done by trade-paper advertisements .1n:- 


creating a favorable impression before 
salesmen call, thereby saving the sales- 
men’s time when they do arrive. An- 
other twenty per cent was credited to the 
cumulative value of keeping a concern’s 
name before the prospective buyers for a 
considerable length of time. The last 
‘wenty per cent, he thought, should be 
credited to customers directly brought in 
by the advertising. Mr. Lippman also 
used other examples which seemed to 
prove in a very comprehensive way that 
trade-paper advertising does pay. 

John A. Hill, of the Hill Publishing 
Company, who was the next speaker, gave 
some very interesting facts from a pub- 
lisher’s point of view, and laid great 
stress on the importance of using good 
copy. Returns traced to advertising, con- 
cluded Mr. Hill, prove that trade-paper 
advertising does pay and pay well. 

Frank H. Gale, of the General Electric 
Company, stated that he had found it 
easier to trace results by advertising a 
new product in a new field. This, he 
thought, was due largely to the fact that 
most trade-paper readers who are familiar 
with a company and its products will not 
hother to use a kev number in replying. 
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Among the others who contributed to 
the interesting discussion were R. R. 
Glenn, H. S. Demarest, A. N. Barber, 
F. F. Coleman, C. N. Manfred, John A. 
Kershaw, James Hetherington and E. R. 
Shaw. 

C. N. Manfred spoke of the need of a 
uniform rate card for all trade papers, 
i. e.. one in which all rates would be in 
the same basis, as this would greatly facil- 
itate the work of the advertiser in getting 
a comparison of costs on a number of 
papers. A committee was appointed to 
determine the most desirable form of rate 
card to be submitted at the next meeting. 

The Technical Publicity Association is 
steadily growing in membership and the 
attendance at its meetings is increasing 
from month to month, indicating that the 
members are taking a most active interest 
vn the association. 
eSo- 

Fort Wayne Section, American Insti- 
tute Electrical Engineers. 


At the regular meeting of the Fort 
Wavne Section of the American Institute 
of Electrical Engineers, February 11, J. 
J. A. Snook opened the programme with 
a discussion of “Electric Heating,” cov- 
ering, in general, the different ways in 
which this subject has been advanced to 
the present time, and the prospects for 
its future progress. 

In the discussion which followed, at- 
tention was directed to the matter of the 
electric heating of railroad cars om roads 
being electrified. Attention was also 
called to the subject of electric furnaces, 
of the kind developed for the treating of 
tool steels. The discussion then turned 
to the subject of electric welding, both 
by means of heat derived from the trav- 
ersing flow of current and also to weld- 
ing repairs in steel castings by the elec- 
tric are. Several of the members prezent 
detailed their experience in this line, giv- 
ing some interesting information. 

At the next regular meeting T. R. 
Cook, of the Pennsylvania Railroad, will 
present a paper on “Railroad-car Light- 
ing.” 

—-——_ e@e-—. — 
Would Require Badges for Electricians. 

W. A. White, chief electrician for the 
city of San Antonio, Tex., seeking to im- 
prove the standard of work installed in 
that city, has asked the City Council to 
require electricians to take out licenses. 
In addition to the license requirement, 
Mr. White believes it would be a wise idea 
in compel every electrician working in San 
Antonio to wear. a. badge, 
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PRIME MOVERS.’ 


BY CHARLES P. STEINMETZ. 


I. 


Electric energy is not a primary en- 
ergy; that is, it is not found in nature, 
nor directly producible to any appreciable 
extent from the stores of energy available 
in nature—waterpower and the energy of 
fuel. To become available for conversion 
into electric power, the energy found in 
nature must first be converted into me- 
chanical rotation by some form of prime 
mover. The engineering characteristics 
of these converting apparatus may be 
classed under two main groups, those re- 
ferring to economy and reliability, re- 
spectively. In both, the electric machine, 
whether generator or motor, ranges very 
high; its efficiency is virtually unity, its 
size, first cost, and maintenance small, its 
reliability great. In the cost of electric 
power the electric machine plays only a 
subordinate part; the essential element in 
determining the cost and the reliability 
of electric power is the prime mover; that 
is, the intermediary step between nature’s 
stores of energy and the dynamo shaft. 

The cost of electric power consists of 
three parts: 

A. The fixed cost or permanent cost; 
that is, the cost depending on ‘the size 
of the station, but not on the amount of 
power supplied by it. 

B. The proportionate cost; that is, cost 
proportional to the amount of power de- 
livered. 

C. The reliability insurance; that is, 
the additional cost required to assure the 
desired reliability or continuity of service. 


A. FIXED COST. 


1. Interest on the Investment in the 
Plant.—This factor varies very greatly 
with the form of the available energy. It is 
frequently very large with waterpower, 
due to the hydraulic development required 
—<lams, pipe-lines, land to be flooded for 
water storage, power stations and prime 
movers, transmission lines, etc. 

2. Depreciation of the Plant.—This 
factor is different for different parts of 
the plant. For instance, it is very low 
for buildings and for line copper; it is 
high for apparatus such as railway mo- 
tors, which, by the nature of their service, 
operate on a Narrow margin. 

In considering depreciation, the “useful 
life” of the apparatus may often be much 


1. A paper (slightly condensed) presented at 
the meeting of the American Institute of Elec- 
beat Engineers, in New York, February 19, 


shorter than the total life. The ratio of 
the useful life to the total life varies with 
different apparatus. Electrical machines 
and prime movers and other parts of the 
plant, for instance, may still be in con- 
dition to give many years’ service, but, 
nevertheless, their further use ìs uneco- 
nomical. Their useful life is thus ended. 
This condition may be due to the ad- 
vance of the art, which makes other types 
of apparatus so much more economical 
that the cost of the difference in economy 
properly capitalized exceeds the cost of 
reconstruction of the plant. It may be 
due to the fact that with the increase of 
the market the size of units initially 
chosen may have become too small, or 
the space economy too low, or the voltage 
too low for economy. Furthermore, the 
cost of attendance or of maintenance may 
be so much lower with the more modern 
apparatus as to make it uneconomical to 
retain the existing plant. 

3. That part of the operating expense 
which does not depend on the use of the 
plant, as superintendence, some supervi- 
sion, etc., such repairs as maintenance of 
dams and hydraulic development, etc. 

B. PROPORTIONATE COST. 

1. This comprises the cost of energy and 
accessories to its conversion—fuel, con- 
densing water and lubricating oil in 
thermo-dynamic engines, water (where a 


. charge is made for the waterpower) and 


oil in hydraulic plants, ete. 

2. Labor and attendance, including that 
part of supervision which varies with the 
power utilized. 

3. Maintenance, repair and depreciation 
of the plant, as far as they depend on the 
use of the apparatus; for instance, brush 
renewals, commutator repairs, railway-mo- 
tor depreciation, ete. 

C. RELIABILITY INSURANCE. 

1. This comprises the overload capacity 
of apparatus in power, voltage, etc., pro- 
vided to take care of emergencies. 

2. Duplication of parts of the plant, as 
reserve units, duplication of exciter plant, 
of lines, and feeders, ete. 

3. Additional plant, as steam reserve 
with waterpower plants, storage-battery 
reserve, tie lines with other systems, ete. 

The relative weights of A and B de- 
pend largely on the load-factor; that is, 
the ratio of the average to the maximum 
power. With a poor load-factor, item A 
is far more important. It recedes in im- 
portance with the improvement in the 
!oad-factor. 

Attention is drawn to the recognition 
of Class C, the reliability insurance, as 
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a distinct and essential part of the cost 
of power, separate from A and B. Item 
C again consists in part of the character 
of fixed cost, and in part of the character 
of proportionate cost. Nowadays, when 
the lay public is interested in the cost of 
electric power, and is comparing plants 
which may be very different in regard to 


reliability of service (as supply from a . 


waterpower over a single transmission line 


without steam reserve compared with a 


city steam station with storage-battery 
reserve), it appears desirable to recognize 
the insurance of continuity of service as 
a separate part of the cost of electric 
power. 

The great difficulty met with in dis- 
cussing reliability of service is the absence 
of an established standard; for what one 
engineer may consider as perfectly satis- 
factory service, may be considered as en- 
tirely unsatisfactory by another engineer. 
= A classification of electric power sup- 
ply regarding its reliability may be made 
by the number of shutdowns per year. 
Four classes of shutdowns may be dis- 
tinguished, by the time of their duration: 

a. Less than one second; that is, less 
than the time which would throw syn- 
chronous apparatus out of step. A few 
seconds’ failure of power in the supply 
of a synchronous motor or converter means 
re-starting and synchronizing, and thus 
for the power users depending on the 
synchronous machine represents a very 
much longer shutdown. 

b. Less than twenty minutes: that is, 
the time in which synchronous apparatus 
in a well-organized plant can be put back 
into service. In lighting circuits, while 
the failure of the lights is annoying, it 18 
not usually serious, and the loss of time 
hy failure of the power supply is moderate. 

c. Less than three hours; that is, the 
time sufficient to start anew a steam plant, 
replace or repair damaged apparatus 4s 
transformers, repair lines, etc. and 8 
time which, if the shutdown occurs only 
rarely, in general does not warrant the 
installation of a separate system of light 
and power supply, as gas or a private 
steam plant. 

d. More than three hours. This repre 
sents a complete breakdown of the system. 
If this is likely to occur, it requires the 
provision of private lighting or power 
plant service wherever power is used from 
the electric supply system. l 

In estimating the reliability of service 
the shutdown of a part of the system 
would be considered as a part of a shut- 
down, in proportion, tothe connected load. 
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Thus a shutdown of a section comprising 
1/n of the total connected load of the 
system would count as 1/n of a shutdown. 
This method of counting gives the aver- 
age number of shutdowns per customer. 

Voltage variation beyond the limits per- 
missible in good service—about two per 
cent in lighting, and ten per cent in power 
supply—would be considered as a partial 
shutdown, about in the following manner: 

A voltage variation of two to ten per 
cent as one-tenth of a shutdown in a 
lighting system, but does not count in a 
power-supply system. 

A voltage variation of ten to fifty per 
cent as one-half of a shutdown. 

A voltage variation of over fifty per 
cent counts as a complete shutdown. 

It appears reasonable to omit from con- 
sideration any shutdown made for pur- 
poses of change, repair, etc., provided the 
users have been notified beforehand. 

By the yearly number of shutdowns, an 
electric power supply would be classified 
as: 

1. First-class service: 

a < + per year; b < 1 per year; c and d 
absent. 

2. Good service: 

a < 12 per year; b < 4 per year; c < 1 
per year; d absent. 

3. Second-class service: 

a < 52 per year; b < 12 per year; c < 4 
per year; d < 1 per year. 

4. Third-class service: 

L < 52 per year; c < 12 per year; d < 4 
per vear. 

5. Unsatisfactory service, suitable only 
as auxiliary power, ete. 

Some such schedule of classes of serv- 
ice appears urgently needed, to give a 
meaning to statements and discussions on 
character and reliability of service. 

The abeve proposition is probably the 
best that can be expected at present, with- 
ont putting too Jarge a majority of the 
electric systems into the second and third 
classes. It must be realized, however, that 
the standard set by it is far lower than 
that maintained in most gas or water- 
supply systems; that what is here called 
good electric service would be entirely un- 
satisfactory in a gas service. However, 
this lower standard is permissible, due to 
the far greater safety of electric power, in 
which case a temporary interruption of 
the supply is not liable to such disastrous 
results as would be the case with gas 
rervice. 


H. 


In discussing the features of prime 
movers, it is necessary to distinguish be- 
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tween those which are inherent in the type 
of apparatus—as the dependence on me- 
teorological conditions in the hydraulic 
plant, the high temperature in the gas 
engine—and those which are incidental. 
The incidental features are due to the par- 
ticular form of design, and therefore de- 
fects from this cause are usually tem- 
porary. While a defect in the prime 
mover may be just as serious to the op- 
eration of the plant, even if not inherent 
in the type of apparatus, in a comparative 
discussion such features cannot be given 
the same weight, as they are not perma- 
nent. They are eliminated with the ad- 
vance of the art, or avoided when recog- 
nized. 

Most of the features of prime movers 
pertain either to economy or to reliability. 
A. ECONOMY. 

1. Power Economy or Efficiency.—With 
a thermodynamic engine the total effi- 
ciency: is the product of mechanical effi- 
ciency, thermodynamic efficiency and pro- 
ducer efficiency. The thermodynamic 
efficiency is the ratio of the available en- 
ergy in the engine to the total heat energy 
supplied to it. The mechanical efficiency 
is the ratio of the mechanical output at 
the engine shaft to the available energv 
in the engine. The producer efficiency is 
the ratio of the total energy of combus- 
tion of the fuel to the heat energy sup- 
plied to the engine; it thus comprises 
furnace efficiency, boiler efficiency, super- 
heater efficiency in a steam engine, or pro- 
ducer efficiency in a gas-producer plant, 
ete. 

The thermodynamic efficiency depends 
essentially on the temperature range util- 
ized by the engine, and to a lesser extent 
on the thermodynamic cycle used by it. 
It increases with increase of the tempera- 
ture range. 

The mechanical efficiency depends on 
the size per kilowatt output of the cylin- 
der volume, on the temperature range, the 
pressure and the pressure differences, the 
momentum of the moving parts, their ve- 
locity and the nature of the velocity, 
whether reciprocating or rotating, etc. 
In general, it decreases with increasing 
size and mass per kilowatt, with increas- 
ing speed (especially when reciprocating) 
and with increasing temperature and pres- 
sure differences. It thereby depends 
largely on the available energy per unit 
volume and per unit weight of the working 
fluid. 

Consideration of the producer efficiency 
opens such a wide field as to be beyond 


the scope of this paper. 
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As the cost of the energy is only a part 
of the proportionate cost of power, the 
importance of the efficiency varies with 
the proportion which this part of the cost 
hears to the total cost. It thus depends 
upon numerous considerations—the size 
of plant, load-factor, etc. In general, 
high engine efficiency increases in impor- 
tance with increasing size of plant, and 
with increasing load-factor, and in such 
plants becomes the most important factor. 
In smal] plants with a poor load-factor 
it may drop into secondary rank, com- 
pared with the fixed cost and the cost of 
maintenance and repair, especially if in 
the design of the plant the mistake is 
made of giving too much attention to high 
efficiency, and thereby too little to relia- 
bility and low maintenance. 

2. Space Economy. — This factor de- 
pends essentially on the engineering skill 
and judgment in the design of the plant, 
and on the type of the prime mover. It 
affects the fixed cost of power, and varies 
greatly in importance: for instance, space 
economy in the huge plants of our large 
cities is of very great importance, while 
for smaller country plants, or plants in 
locations where unlimited space is avail- 
able, it becomes of verv little importance. 

3. Investment Economy.—This depends 
largely on the available market, and the 
cesired quality of the power. It affects 
the choice of the prime mover: for with 
an assured market, requiring a high grade 
of service, the large investment of a first- 
class modern plant with the best type of 
prime movers and ample reserve is most 
economical. In many of the earlier rail- 
way plants the conditions were such that 
single-cylinder, non-condensing engines of 
the cheapest type gave the most econom- 
ical and occasionally the only feasible ar- 
rangement. But even in the large first- 
class plants, in those parts of the plant 
that are only occasionally called upon for 
service; that is, which have a very low 
load-factor, good judgment may suggest 
a cheaper and correspondingly less effi- 
cient type of apparatus than would be 
economical in the engines which are con- 
tinuously in service. Such a reserve and 
emergency plant thus offers a means of 
utilizing machinery which in the main 
plant has finished its useful life. To some 
extent this applies to the thermodynamic 
reserve of a waterpower plant, especially 
where it is only rarely called into service, 
und economy in first cost and in space 
and simplicity may far outweigh high 
efficiehcy. 

4. Labor Economy, as Determined by 
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the Amount and Character of Attendance 
Required.—With a high price and poor 
quality of skilled labor, prime movers 
which require a higher grade of attend- 
ance become less economical than less effi- 
cient prime movers which can be operated 
by unskilled labor, or require only very 
little of skilled labor. Especially in our 
country, the reduction of the amount of 
high-grade skilled labor is economically 
necessary. It is this feature which has 
iorced the designers of prime movers and 
electrical apparatus to devote their atten- 
tion chiefly to make the apparatus as 
“‘fool-proof” as possible, even if efficiency 
and other characteristics have to be sac- 
tificed to some extent. This fact has to 
a considerable extent determined the trend 
of development of the industry, so that 
types of apparatus which have proved 
entirely satisfactory in other countries 
were a failure here, until they had been 
redesigned to meet the requirements of 
being operated by the available class of 
iabor. A characteristic instance of the 
effect of price and character of labor is 
the general introduction of the enclosed 
sre lamp in this country, while abroad the 
open arc is universally used. There the 
enclosed arc has never been accepted, due 
to its lower efficiency. As a result, the 
experience gained abroad with different 
types of prime movers and other appa- 
ratug is not directly applicable in our 
country, and conversely. l 
5. Maintenance, Repair and Deprecta- 
kion.—This depends largely upon the type 
of prime mover, and in thermodynamic 
engines on the cycle used in the engine. 
Higher temperature differences, greater 
cylinder volume and piston pressure, heav- 
jer moving (especially reciprocating) 
masses, higher speeds (especially of re- 
ciprocating masses) ; in short, 8T oe ne 
. ture stresses In gen 
chanical and tempera" pena 0 
eral, other things being eae d 
A ce and repair cost an 
greater maintenance- Thus this item 
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rapid advance in the development the time 
soon arrives where older apparatus is so 
far left behind as to make it more eco- 
nomical to replace it. This has been well 
illustrated by the history of the electrical 
industry. It would be an argument 
against the use of newer types of appa- 
ratus, and thus antagonistic to progress, 
if it were not for the fact that in the 
tvpes of apparatus with which the new 
development competes the useful life is 
shortened in the same or probably still 
a greater degree, as either an extra rapid 
advance in their design must occur to 
meet the competition, or they would be 
replaced by newer types. 

It will be seen, therefore, that in the 
economic characteristics of thermody- 
namic prime movers in general, efficiency 
and the other features are to some extent 
mutually conflicting. Engineering judg- 
ment must therefore decide on the relative 
weights of the different economic factors 
which enter the choice of the prime mover 
in the individual case under consideration. 


B. RELIABILITY. 


Features, which are of importance for 
ihe reliability, that is, continuity of serv- 
ice, are: | 

1. The absence or presence of external 
influences beyond the control of the op- 
erating force, as meteorological effects, 
ete. 

2. The design of the plant. This is an 
engineering problem outside of the scope 
cf this paper. It is obvious, however, that 
an error in the design can rarely be reme- 
died afterward ; therefore, before the plant 
is constructed and before the buildings 
are designed, the arrangement of prime 
movers and electrical apparatus should be 
designed to afford the greatest safety of 
operation. Frequently this has not been 
done. The architect of the buildings has 
overlooked the fact that the switchboards 
and controlling devices of our modern 
large, high-voltage electric plants require 
considerable space, and pick appaia ni 
on which the safety of the system en 3 
—has been crowded together in an - 3 
gether insufficient space, to the Je ie 
riment of the reliability of opera ee 
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to the economic item of maintenance, re 
pair and depreciation. 

4. Rapidity of starting of apparatus, 
and getting them into service, to cope 
with emergencies as a shutdown of the 
system, or a part of it, as a breakdown of 
a transmission line or feeder, an accident 
to one or several units, etc., or even an 
unexpectedly rapid increase of load, and 
rapidity of reaction to changes of load; 
that is, speed regulation and voltage reg- 
ulation, ete. These are important fea- 
tures in their effect on the reliability of 
service. They depend to a considerable 
extent on the type of prime movers and 
other apparatus, but to a still greater ex- 
tent on the preparedness for such emer- 
gencies, and the organization of the op- 


erating force for it. 
[To be concluded.] 
ede 


To Construct 15,000-Horsepower Hy- 
draulic Plant. 

A report from an American consul 
states that two gold-dredging companies 
in the region in which he is located will 
construct jointly during the coming sum- 
mer a waterpower plant having a capac- 
ity of 15,000 horsepower, for the purpose 
of generating electricity to operate 
dredges, elevators, hoists, railways, tram- 
ways, etc., the water for the plant to be 
obtained from a neighboring river. It i8 
also proposed to install one dredge in the 
early spring, and when the power plant 
is completed both companies will put & 
large number of dredges on their leases, 
and will also install a large hydraulic 
system for mining their bench claims 
above the banks of the river. Interested 
parties desiring further information 
regard to these supplies should address 
the firms to which reference is made, and 
whose names can be obtaine 
Bureau of Manufactures, by 
file No. 3074. 
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THE ELECTRIC DISCHARGE AND 
THE PRODUCTION OF NITRIC 
ACID.'—II. 


BY WILLIAM CRAMP AND BERTRAM HOYLE. 


PRODUCTION OF THE ELECTRICAL DIS- 
CHARGE. 


All types of electrical discharge nave V5: 


usually been divided into three classes. 

1. The ordinary electric arc, essentially 
requiring low electrical pressure and large 
electrical current. 

2. The high-tension discharge between 
spark-points, essentially oscillatory. 

3. The silent discharge or glow, of 
which the so-called brush discharge is 3 
usually considered to be one form. 

It is necessary now to divide the forms 
of electrical discharge into five classes in- 
stead of three as follows: 


1. Glow. 

2. Brush. 

3. Spark. 

4. Nitrogen flame (high-tension). 
5. Are (low-tension). 


We shall consider all five types, and 
shall point out where one begins and an- 
other ends as far as possible. 

It has been shown that a discharge be- 
tween points can, by gradual modifica- 
tion of the circuit arrangements, be made 
to pass through every form, from the 
glow to the arc successively, without any 
definite break in the volt-ampere curve. 
It has been further shown that there is 
considerable likeness between the shape of 
the pressure-curve for such a series of 
discharges and that well known to exist 
between the same quantities in the direct- 
current arc. 

Further experiments on the same lines 
have shown that, by gradual increase of 
the current supplied to the low-tension 
side of a transformer, a spark between 
points on the high-tension side can cer- 
tainly be caused to pass through every 
form successively in the order—glow, 
brush, oscillatory spark, nitrogen flame, 
end flaming arc. A curve for a discharge 
regulated in this way is shown in Fig. 8, 
where, with gradual increase of pressure 
across a pair of points, a glow is formed 
between the limits A and B. At Ba 
brush discharge is set up, which gradually 
passes between B and C into the oscilla- 
tory discharge or spark. At C the latter 
breaks down into the high-tension arc or 
nitrogen flame, which continues to exist 
with great fall of pressure to the point D, 
after which the discharge is of the char- 
acter of the ordinary low-tension arc. 


1. Abstrect of a paper presented before the 
Manchester (England) Local Section, Institution 
of Electrical Engineers, November 3, 1908. 


Kilo- rat ts. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


These characteristics and curves are 
correct so long as measurements are made 
on the low-tension side of the trans- 
former, but if the readings of pressure 
and current be taken on the high-tension 
side it is found that the transformer itself 


FIG. 8.—SUCCESSIVE FORMS OF DISCHARGE 
WITH INCREASE OF CURRENT. 


has considerable influence on the form 
of discharge. In order to test this, read- 
ings were taken, using the thirty-kilowatt, 
100,000-volt core-type transformer of the 
Municipal School of Technology. One 


COPE 
coc 


4p00 

” ; 
» N 
Z SAES 
z > 
a > 
¢{(i7i/ iit] 3 
S E 
mE 
PN 

2P005 5 10 15 26° 


Amperes in Primary. 


FIG. 9—READINGS WITH MEASUREMENTS 
TAKEN ON LOW-TENSION SIDE. 


series of results obtained is plotted in Fig. 
10, where the letters used agree with those 
in Fig. 8. 

The great difference between Figs. 8 
and 10 lies in the fact that the line BC 
ig so much longer and so much more hori- 
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zontal, and that CD has a negative slope 
in Fig. 10. 

The meaning of this is as follows: 

1. With such a transformer it is easy 
to make the silent discharge pass gradu- 
ally and almost imperceptibly into the 
brush and then into the oscillating dis- 
charge, and this change can be made so 
gradual that it almost defies the possibil- 
ity of saying where the silent discharge 
becomes the sparking discharge. 

2. With such a transformer the ca- 
pacity in circuit is always sufficient to 
maintain the oscillating discharge, and 
consequently also the pressure of the cir- 
cuit, over a wide range of currents. 

3. Directly the last trace of resonance 
ceases to exist the discharge breaks down 
into the ordinary arc, but so great is the 
difference between these conditions and 
those previously existing that the pressure 
falls 14,000 volts (eighty per cent), and 
ps the current is reduced to less than a quar- 
Pe fer of its original value. 

4. This great change is so swift that 
it is impossible to trace the precise mo- 
ment at which it takes place, and, of 
course, as the line CD: slopes with respect 
to the X axis at an angle considerably 
less than ninety degrees, it is absolutely 
impossible by any resistance or reactance 
inserted to obtain intermediate readings. 
Thus in such a case it can hardly be said 
that the discharge is continuous through. 
out its full length. It has been noticed 
that the part between C and B is so sensi- 
tive that even the change of putting on a 
different electrostatic voltmeter was quite 
sufficient to modify considerably the curve. 

As has been said, these tests were all 
taken with a large constant-potential alter- 
nator, and the readings of volts and am- 
peres were made direct on the high-ten- 
sion side. It is doubtful whether we could 
have found this break by taking the read. 
ing from the low-tension side (compare 
Fig. 9). 

The wave-form of the alternator was 
nearly sinusoidal, and every effort was 
made to try to get the curve complete. 
These efforts, however, only resulted in 
obtaining the cyclic curve in Fig. 10. The 
readings were taken from O upward to the 
point B, and then the pressure was in- 
creased and the steadying resistance on 
the low-tension side was cut out till the 
curve was complete to the point D. 
Afterward the resistance was put gradu- 
ally in again and the pressure adjusted 
accordingly, so that the curve returned 
as the arrows show. It is easy to see 
from, these curves why each form of dis- 
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charge has often been considered to be 
separate from the others. 

It will be noticed that at point B the 
shape of the curve changes; this is still 
more marked at the point C, and is again 
visible at the point D.. 

Now a change in the shape of a curve 
means that different circuit conditions 
have to be adopted if the discharge exist- 
ing at that particular point is to be stead- 
ily maintained. This originally led to 
the supposition that one apparatus would 
give one form of discharge, while another 
apparatus gave another form. The sta- 
bility, however, of any particular form of 
discharge may be considered with refer- 
ence to the change of pressure (8V) which 
follows from a small change of current 
(8A). 

It will be noticed that from A to B, in 


Fig. 8, the curve is almost a straight line, 
i 


so that is almost constant and posi- 


a 


tive. From B to C the curve slopes down, 
showing that the ratio has changed sign, 
or, in other words, that the resistance de- 
creases with increase of current. Similar 
reasoning applied to the other points of 
the curve leads us to the definite conclu- 
sions: 
1. That each particular form of dis- 
charge is distinct from the others in hav- 
V 
ing a different ratio a 


Á 


9. The glow discharge is the only one 
that, throughout its range. shows no nega- 
tive ratio. 

3 All the other forms have first a 
and then, usually, a posi- 


negative ratio, a po 
e current is steadily 1n- 


tive ratio, as th 


creased. | | 
4. The form of discharge with the big- 


gest negative ratio is the third form, the 
high-tension are OF nitrogen flame. 

‘A study of the curve reveals the fact 
that the changes are almost sufficiently 
sharp to admit of each form being ng 

: nk that it is high Ume 
defined. We thin 
this was done, and we suggest the follow 
ing definitions: 

1. The gilent discharge, 
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discharge the characteristic F is nearly 


all negative. l 
3. The spark discharge shall mean that 
discharge which succeeds the brush dis- 


ôV 
charge and whose characteristic A is first 


negative (advanced brush discharge) and 
then usually positive. 

4. The high-tension discharge, or ni- 
irogen flame, shall mean that discharge 
which, as the pressure is further in- 
creased, follows the sparking discharge, 


= 8V 
and whose characteristic an is first nega- 


tive, then positive. 

5. The low-tension arc shall mean that 
discharge which exists when the current 
is carried by the vapor of the electrodes 


Kilo-Volts. 


FIG. 10.—READINGS WITH MEASUREMENTS 
TAKEN ON HIGH-TENSION SIDE 
OF TRANSFORM ER. 
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There is no smell of ozone with this dis. 
charge. Form 5 is the well-known low- 
tension alternating-current arc. It dif- 
fers from 4 in the fact that the conduct- 
ing part is mainly composed of the vapors 
of the material of which the terminals are 
composed. 

It is evident that if at points B, C, or 
D (Fig. 8), a steady potential difference 
is applied to the points, the discharge will 
rush over the corresponding point on the 
succeeding part of the curve (if it exists), 
or practically a dead short-circuit results. 
If we consider some applied pressure V 
(Fig. 8), then the effect of a resistance in 
the low-tension circuit may be taken into 
consideration by drawing a line from the 
point V at such an angle a to the current 
axis that tan a= the resistance in cir- 
cuit. 

If this line cuts the curve at points F, 


B, ete., each of these points is one at 


which the law of the electric circuit 18 
fulfilled. It is evident that if tan a 18 


7 


ô l 
greater than n for that particular point, 


a 


ihe conditions are stable, so that by 
changing the resistance for each point of 
the curve and adjusting the pressure ac 
cordingly, any points on the curve may 
be obtained, which was the method adopted 
for obtaining Fig. 11. . 
The impossibility of obtaining points 
between C and D is now apparent, for 
such a resistance would have to be used as 
would correspond to the line CD, on the 
diagram, and this necessitates a voltage 
co enormous as to be hardly within prac- 
tical limits. None of the other slopes, 
however, are so steep as to be impossible 
experimentally. 
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subsequent references to the discharge we 
shall use the terms here adopted, and 
shall by this means refer each type to 
the corresponding portion of the curves 
in Figs. 8 and 10. With regard to the 
comparative effects of resistance, induct- 
ance and capacity it may be pointed out 
that so long as there is very little oscilla- 
tion in the circuit as between A and B, 
and between D: and D, resistance and re- 
actance act similarly, and may be either 
on the high-tension or low-tension side, or 
even in the spark-gap itself, as, for in- 
stance, an insulating cover to the termi- 
nals or an intervening sheet of insulating 
material. Between points B and C, how- 
ever, capacity and inductance play a very 
Important part, as the discharge is main- 
tained very largely by resonance. These 
oscillating currents do not appear to any 
great extent on the low-tension supply 
side of the transformer, which is shown 
by the curves of high-tension and low-ten- 
sion volts (Fig. 9). 

Both the air-current in our apparatus 
and the magnetic field in that of Birke- 
land will have the same effect, so far as 
the form of the discharge is concerned, 
for they will tend to cause anv small arc 
set up to travel rapidly at right angles to 
the field or along the line of the air 
stream. Consequently, the instant an arc 
is formed it travels away from the point 
cf formation, under the influence of the 
air stream or the ficld, getting longer as 
it proceeds, and probably smaller in cross- 
section. This continues until it becomes 
of a length such as the terminal pressure 
will no longer support, when it is sud- 
denly extinguished, and another starts 
from the points. 

Across the points themselves with this 
form of discharge there always exists the 
blue line of the oscillating spark, which 
continually renews the are thread. We 
have never seen a nitrogen flame without 
this blue oscillating discharge, the actinic 
power of which is well shown by the re- 
versal on the photographic plate. 

Naturally, the effect of the traveling of 
the threads is to increase the mean leneth 
of the discharge, so that the pressure 
across it likewise rises for a given current. 
It is clear from this that the effect of 
the air current or magnetic field is like 
that of inserting in the are cireuit a 
resistance, and, indeed, the lower part of 
the curve becomes like that for a longer 
air-vap. As a result of this, to maintain 
such a discharge does not necessitate any- 
thing like the same amount of external 
resistance or reactance, as is the case with 
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a discharge of similar type without the 
air current. 

A full description of all the minute 
changes of color of flame, of gases pro- 
duced, and of changes in frequency with 
change of blast pressure and of primary 
current, would take up far too much 
room in a paper such as this, but a very 
brief description will here be inserted in 
order to make the theories which follow 
more complete. 

When the current is verv low the sec- 
ondary discharge consists simply of bluish 
sparks slightly bent to the air current. 
If the air current be raised, the voltage 
also rises and fewer sparks take the up- 
ward bent path. The addition of an elec- 
trostatic voltmeter across the points gives 
more blue sparks, which take the bent 
path (at low air pressure), and also gives 
a couple of thick, high-frequenev dis- 
charges in parallel across the gap from 
the edges of the ribbon electrodes. 

With the voltmeter still attached, the 
discharge gradually changes as the air 
pressure is raised. till at the highest press- 
ures employed on the blast (ten pounds 
per sqaare inch, or 3.63 cubic feet per 
minute) the discharge consists of these 
two high-frequency oscillatory discharges 
only, no sparks being observed to take the 
bent paths. 

The gas given off all along with such 
arrangements 1s mainly ozone, and as the 
air pressure is raised the output of ozone 
Increases, and the resulting gas comes off 
cooler. This discharge gives a marked 
oxygen spectrum. 

At a higher current (eight amperes or 
ten amperes in our primary) the dis- 
charge at low air pressures consists mainly 
of a purple flame, in which a few bluish 
sparks take place. The addition of the 
voltmeter makes the flame richer in color 
and the number and thickness of the 
sparks are increased. As the current of air 
ix raised the flame gets smaller in size, 
the high-frequency current increases, and 
the voltage goes up. The gas given off 
never changes to ozone at the highest 
pressure we could use, the current being 
too large for this. It mav, however, be 
raid that with a current of five amperes 
in the primary, nitrous gases are given 
off at low air pressures; and that with 
no other change but the increase of vol- 
ume of air supplied, the discharge can 
Le made gradually to change into one 
giving ozone by the time the pressure has 
reached the maximum of ten pounds per 
square inch. With unlimited available 
pressure, this would presumably always be 


possible, 
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At the full-load current for our ap- 
paratus (namely, twenty amperes), the 
discharge is very hot and more of the 
character of a low-tension alternating- 
Current arc; under these conditions the 
oscillatory frequency is very low, and the 
nitrous gases given off are rather weak. 
As the pressure of the air blast is raised 
from these conditions, the output of 
nitrous gases goes up; the color of the 
flame changes to a deeper and richer 
purple; and the temperature of the issu- 
ing gases goes down, while the oscillatory 
frequency and voltage steadily rise. The 
addition of the voltmeter raises the out- 
put, and this also gives a clearer and 
deeper-colored nitrogen flame. 

At high air pressures the flame becomes 
verv stable looking and fierce. The addi- 
tion of a capacity at each stage of the 
discharge makes these characteristics much 
move prominent, the effect at anv given 
current and air pressure, being, in fact, 
similar to an increase in the blast pressure 
in its effect. as shown by the following: 

1. It increases the oscillatory current 
flowing across the air-gap. 

2. It tends to make the discharge vield 
ozone if it does not already do so, and 
increases the output of ozone, if it was 


already giving ozone. 
[To be continued. 
-——--e@e 


Navy Department Supplies. 


The Burean of Supplies and Accounts, 
Washington, D. C., will open bids on 
March 9 for the following electrical ma- 
terial: Twenty-two sets of controlling 
eppliances, for delivery at Boston, Mass. ; 
miscellaneous motors, 5,000 lamp sockets 
and six turbo-generator sets, for delivery 
at Brooklyn, N. Y.: miscellaneous motors 
for delivery at Philadelphia, Pa., and at 
Norfolk, Va.; eight transformers for de- 
livery at Charleston, S, C. 

Bids will be opened on March 16 for 
miscellaneous copper wire, for delivery at 
Puget Sound, Wash.: and on March 23, 
for twelve ammeters and eighteen volt- 
meters, for delivery at Mare Tsland, Cal. 

—_——e@e 
Growth of Membership, American Insti- 
tute Electrical Engineers. 

On February 1 of this vear the mem- 
bership of the American Institute of 


Electrical Engineers consisted of one 
honorary member, 602 members and 


J685 associates, making a total of 6,288. 
On February 1, 1908, these numbers were 
cne, 068 and 4,832, respectively, or a 
total of 5,401. The increase in mem- 
bership during the vear was thirty-four 
members and 853 associated 
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New Wiring-Supplies Building Con- 
_ structed by the General Electric Com- 
pany. 

Ever since the first commercially suc- 
cessful incandescent lamp was placed 
upon the market, the manufacture of 
wiring supplies, such as sockets, recep- 
tacles, cut-outs, switches, etc., has been 


Exterior of Wiring-supplies Department Building. l E 
NEW WIRING-SUPPLIES BUILDING OF THE GENERAL ELECTRIC COMPANY AT SCHENECTADY, N. Y. 


a growing industry. It has kept pace 
with the many developments that have 
been made in the incandescent lamp, and 
today it is one of those branches of the 
electrical industry which may be classed 
as a distinct and separate art in itself. 
With the increasing use of electricity 
for heating and power purposes, the de- 
' mand for wiring supplies has been further 
increased to such an extent that their 
manufacture has grown to be a business 


a> ei i 4 


at 


Shipping Floor. 


of large proportions and importance and 
one requiring a high standard of in- 
ventive and constructive skill. In order 
to meet the demand the General Electric 
Company has recently constructed at its 
Schenectady plant a specially designed 
building for the manufacture of wiring 
supplies of all kinds. 

The newly finished building is entirely 


of modern fireproof construction, and is 
thoroughly equipped in every respect for 
this class of work. It is four stories in 
height, 400 feet long, eighty-five feet 
wide in its narrowest dimensions and has 
a total floor space of about 150,000 square 
feet. Reinforced concrete is used through- 
out in the construction. The interior of 
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the building is equipped with a fire- 
extinguishing sprinkler system that ap- 
pears adequate for a wooden structure of 
equal size. All partitions are of rein- 
forced concrete and asbestos wood, so that 
a very small percentage of combustible 
material enters into its construction. 
General Electric enclosed arc lamps with 
large corrugated reflectors furnish a well- 
ciffused light during the late hours of 
the day. At other hours ample natural 


illumination is afforded by numerous 
windows on each floor. 

All machinery within the building is 
driven by electric motors, the motors 
being connected directly to the machine 
in a great many cases. High ceilings, 
pure air, plenty of daylight and ample 


working space are the favorable condi- 


tions under which the employes work. 
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These conditions will be appreciated by 
those who know that better work can be 
done and more accomplished when the 
surroundings are healthful and inspiring, 
A lunch counter on the third floor is a 
further convenience for the employes. 
This enables the operatives to lunch 
within the building if they do noi desire 


Exterior of Porcelain Building. 


to go to the other restaurants in the 
works. l 

Electrically ae passenger ele- 
vators are located at each end of the build- 
ing. Freight is handled by a large elec- 
tric elevator located in the centre wing. 
Concrete stairways are provided near each 
elevator to give ready access to each floor. 

In an illustration herewith is shown 
the boxing and shipping department, ot- 
cupving the first floor. Freight cars may 


. General Offices. 
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be run from end to end of this floor and 
also to the centre wing in which the large 
freight elevator is located. This elevator 
is of sufficient capacity to carry the cars 
to any floor. 

A view of the mechanical department, 
which occupies the second floor; is shown 
on next page. This department contains 
large numbers-of electrically operated ma- 


F 
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chines, which are divided into several 
groups or divisions. Machines for the 
production of dies, tools, molds, ctc., are 
grouped in one part of this floor, while 
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ing operations. On this floor there is also 


a well-arranged tool room. 
The assembling department occupies 
the third floor. 


A view of one end of 


A VIEW IN THE MECHANICAL DEPARTMENT. 


presses for punchings, metal casings, etc., 
ere placed together. 


Automatic screw 
machines also form a separate group. 
Miscellaneous machine operations, includ- 


this department is shown below. This 
floor is devoted entirely to the building 
up of the numerous parts into a complete 


and finished article ready for boxing and ' 


ASSEMBLY FLOOR. 


ing drilling, tapping, stamping, spinning, 
etc., are concentrated in another part of 
the room. A part of this floor is also di- 
vided off for polishing, dipping and plat- 


shipping, and has accommodations and 
facilities for about 1,000 operatives. The 
assembling operations on this floor are 
also divided into several divisions. For 
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instance, sockets and receptacles are as- 
sembled in one section, and cut-outs and 
attaching plugs in another. The same 
may be said of fuse plugs, snap, push- 
button and small knife switches, enclosed 
and open-type fuses and distribution-cab- 
inet panels. Here also the sealing and 
pitching operations are performed. On 
this same floor the assembled devices are 
placed in boxes and labeled. 

The offices of the department are sit- 
uated on one end of the fourth floor. 
These include the offices of the managing 
engineer and his force of designing engi- 
neers, draftsmen, production clerks, and 
cost clerks. On this floor facilities are 
also provided for electrical and mechan- 
ical testing of the completed devices and 
for the production of models. A force 
of experienced model makers is engaged 
daily in making up preliminary models 
from which the molds, dies and tools are 
formed for the production of the finished 
articles. 

The productive capacity of the wiring- 
supplies building, if worked to what may 
be termed its maximum full-load output, 
would be about 1,500,000 separate and 
complete devices every week. This out- 
put represents a diversity of devices, such 
as key and keyless sockets and receptacles 
designed to meet every conceivable con- 
dition of service and for every variety 
of series and multiple lamps of all shapes, 
sizes and candlepower; automatic safety 
cut-outs, enclosed and open-type fuses, 
non-magnetic and magnetic blow-out 
types for all currents and voltages, and 
for use wherever automatic protection is 
required; surface snap switches of all 
capacities, with and without indicating 
features, for all classes of open and con- 
cealed wiring; flush-pocket, snap and 
pendent switches; also wall push-button 
types; and ceiling and knife-blade 
switches for every service with and with. 
out fuses. Cabinet-panel boards for al 
classes of wiring, and for all voltages ang 
currents are also manufactured, together 
with attachment and connection plugs 
for lighting and heating service. 

Some idea of the operations involved 
and the labor and material required in a 
“rush week” output may be obtained 
when it is remembered that each device 
is made up of several materials, includ- 
ing porcelain, copper, brass, bronze, fibre, 
mica, etc., and each separate part is cre 
ated from the crude material, and shaped, 
stamped, drilled, tapped and finished by 
appropriate processes and machinery. 
The numerous parts are accurately and 
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securely assembled together, and repre- 
sentative samples of each line are peri- 
odically tested for mechanical durability 
and also for electrical endurance under 
overloads which represent the very worst 
conditions of actual service. These tests 
are made so as to satisfactorily fulfill 
certain specifications of design and serv- 
ice, and also to secure the approval of 
the factory-inspection system. 

An exterior view of the buildings in 
which the porcelain and compound parts 
are made is shown on page 396. These 
buildings are directly opposite the wiring- 
supplies building, and only a few hun- 
cred feet distant. This is a great con- 
venience, as it enables porcelain and 
compound parts to be transferred to the 
wiring-supplies building as quickly as 
thev are needed. 

In this connection, it is interesting to 
review the early history of the manufac- 
ture of wiring-supply devices, and to con- 
template the smooth end unhindered 
progress of the early manufacture of these 
devices, and their freedom from compe- 
tition and from the examination and 
scrutiny of the city and insurance in- 
spectors. 

The first commercial lamp socket was 
designed and used about thirty vears ago. 


It was cylindrical in form and made of. 


cherry wood. Two metal contact strips, 
arranged diametrically opposite each 
cther, made contact with two similar 
strips on the lamp base. A few years 
later the present screw-shell form of con- 
tact was invented and proved such a sim- 
ple and effective means of conducting the 
current to the lamp, at the same time 
securely holding the lamp within the 
socket, that it has remained to the pres- 
ent time the accepted standard method 
of attaching lamps, attachment plugs and 
fuse plugs to sockets, receptacles and 
plug cut-outs. 

At the period referred to receptacles, 
cut-outs and switch bases were also made 
of cherry or apple wood. It was, of 
course, quite natural that the early de- 
signer of wiring devices should have se- 
lected wood as the most suitable material 
from which to make the bodies and bases 
of these small fittings. Wood of all vari- 
eties was everywhere available at small 
cost. Other materials which have since 
replaced wood for these details were not 
then considered within the reach of man- 
ufacturers in quantities and price that 
would compare with wood, especially as 
wood was capable of being easily ma- 
chined and shaped to any desired form, 


und filled, treated and protected to meet 
any peculiar conditions of service. 

During the year 1883, however, slate 
and porcelain were applied to commercial 
forms of lamp fittings, and have now for 
some time replaced wood, with its serious 
disadvantages of warping, splitting and 
carbonizing under high temperatures. 
ede 
The Tungsten Campaign of the Citizens’ 

Company at Montgomery, Ala. 

The Citizens’ Light, Heat and Power 
Company, of Montgomery, Ala., has rce- 
cently taken hold of the tungsten-lghting 
proposition, and, starting about Decem- 
ber 15, in a whirlwind campaign, assisted 
by a corps of lighting experts under the 
direction of E. C. Bacon, it has installed 
more tungsten lamps in the city of Mont- 
gomery than have been placed in any 
similar city in the United States in an 
equal period of time. In addition to the 
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high-grade lamp, such as the tungsten, 
with the service furnished by the Citi- 
zens’ company, it was more to their ad- 
vantage to use lights on a meter than 
on a flat rate. This has resulted in the 
company’s not only getting from such 
customers a better rate for the maximum 
demand of lamps installed, but has also 
secured for it the elimination of much 
waste by causing customers to turn out 
their lights when not needed, whereas 
many customers would burn the flat-rate 
carbon-filament and arc lamps from fit- 
teen to twenty-four hours a day.. 

The net results to the company have 
been to convert flat-rate consumers to a 
meter basis, thereby eliminating much 
unnecessary burning of lights, and to re 
duce the capacity demand by substituting 
sixty-watt tungstens for thirty-two-can- 
dlepower carbon lamps, thereby prac- 
tically increasing the capacity of its plant, 
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installation of tungsten lighting units in 
various mercantile establishments, ranging 
from large department stores, clothing 
establishments, cafés and drug stores, to 
sidewalk fruit stands, the Citizens’ com- 
pany has made an exhibition of sidewalk 
illumination of tungsten units that is un- 
equaled, it believes. In the main busi- 
ness block of the city, where the company 
has all but four stores as its customers, 
there is installed in front of each store 
five 100-watt tungsten units. 

The Citizens’ company has put out its 
tungsten lighting units exclusively on a 
meter rate, replacing flat-rate carhon-fil- 
ament and are lamps. At the beginning 
of this campaign with tungsten lamps 
practically all of what would otherwise 
have been the most profitable business 
was on a flat rate which was extremely 
low, owing to the competitive conditions 
existing in. Montgomery. The flat-rate 
consumers were shown that, by using a 


lines and transformers. With its metef 
consumers it has greatly increased their 
satisfaction, by giving them more and 
better quality of light for the money they 
were paying, and has so pleased all of 
its customers that sidewalk illumination, 
such as shown in the photographic re- 
production, is being indulged in by cus- 
tomers whose bills are being increased 
rather than decreased by tungsten instal- 
Jations. 

The Citizens’ Light, Heat and Power 
Company began business June 1, 1904, 
heing organized by a number of repre- 
sentative merchants of Montgomery, with 
Alex Rice as president and P. R. Whiting 
as manager. The Citizens’ company has 
a modern compound condensing sleam 
plant, located on the railroad and river, 
enabling it to obtain economical handling 
of coal and an abundance of cheap wate! 
for condensing purposes. 
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Special Slide-Rules for Electrical 
Engineers. 

The slide-rule has become an indis- 
pensable companion of the technical man, 
since it makes possible a saving in time 
and mental energy required in mathe- 
matical calculations that is attainable in 
no other way. Since the slide-rule is but 
an assemblage of logarithmic scales, vari- 
ous arrangements of it have been con- 
trived for the solution of speciai prob- 
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THE NESTLER SLIDE-RULE 


lems. Among these special forms of 
slide-rule are two that have been de- 
vised recently for the use of electrical 
engineers in wiring calculations. 

THE NESTLER SLIDE-RULE. 


In a recent number of the Elekiro- 
technischer Anzeiger there is described a 
rule designed particularly for facilitating 
electrical calculations that was lately put 
on the market by the firm of Albert 
Nestler, of Lahr, in Baden, Germany. 
However, the use of this rule is not lim- 
ited to purely electrical computations, for 
it mav be applied to the whole technical 
field. 

The distinct feature which the new 
slide-rule offers is the solution of prob- 
lems relating to electrical conductors in 
a rapid and simple manner. These cal- 
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culations comprise chiefly the solution of 


the formula: 

o dli 

= — 

ea 

in which 7 is the length of the conductor, 
in metres, i the current strength in am- 
peres, e the voltage drop, a the cross- 
sectional area, in square millimetres, and 
K is a constant depending upon the ma- 
terial. The solution of the equation usu- 
ally consists in determining one variable 
when the other quantities are given. 
With the ordinarv slide-rule this opera- 
tion is possible only by performing a 
number of movements and placings, while 
the new rule requires only one setting. 
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This is secured by 
variables, 


stationary ways. 


slide. 
Suppose we are given the current, in 
amperes, and the cross-section, in square 
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millimetres, of an clectrical conductor. 
Put one number under the other. On 
the other two scales we can then read the 
corresponding voltage drop for any length 
of conductor. All similar operations are 
performed in the same manner, since in 
the case of three given values the fourth 
ig obtained from a single setting, or, in 
the case of two values given, the other two 
can be found opposite each other. 

The two upper scales, as in the com- 
mon slide-rule, may be used to carry on 
the multiplication and division of ordi- 
nary quantities. Both divisions consist 
of a scale divided from 0.1 to 1.000, se- 
curing, although with possibly less pre- 
cision in the result, a better indication 
of the position of the decimal point. 

Besides these advantages, the new rule 
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also has an improvement, useful in many 
other branches besides electrical, in hav- 
ing the reverse side of the slide marked 
to he direct reading for the second, third 
and fourth powers, as well as the square, 
cube and fourth roots. 

THE WOODWORTH SLIDE-RULE, 

A slide-rule, independently designed, for 
similar purposes has been provided by 
Prof. P. B. Woodworth, professor of 
physics and electrical engineering at 
Lewis Institute, Chicago, for the use of 
his students of electrical engineering 
during the past year. 

The rule is particularly serviceable for 
wiring calculations, for which purpose the 


having the four 
l, i, a and e marked on four 
scales, as shown in the illustration, two 
of which are carried on the movable slide, 
and the other two above and below on the 
One of these scales 18 
shifted, so that the factor K enters into 
the operation with the setting of the 
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upper scale is marked distance in feet, 
the two scales on the slide represent volts 
lost on the line and current in amperes, 
respectively, and the bottom of the rule 
comprises a composite scale, giving areas 
cf wires in circular mils, diameters in 
mils, and sizes of wire in the B. & S. 
gauge. Thus the bottom of the rule is 
really a very compact and useful wiring 
table. The logarithmic arrangement of 
the B. & S. gauge is shown by the uni- 
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FOR WIRING CALCULATIONS. 


form spacing of the wire sizes on the 
bottom. 

In operation the rule ig much like the 
Nestler rule, described above, except that 
there is given, not merely the cross-sec- 
tion of the wire, but its diameter and 
size as well, all values corresponding to 
American practice. The 
wire scales are related to the upper scales 
on the basis of 10.7 ohms as the mil-foot 
resistance of The number of 
feet per ohm is indicated approximately 
by the number of circular mils less one 
cipher. The two upper scales can be 
usel for ordinary multiplication and di 
Otherwise the rule is free from 


copper-wire 


capper. 


visjon. 


ansilhary mathematical scales, 


The rule as shown is made up in pocket 


size of six-inch length. It is printed 
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on bristol board, and can be readily 
mounted and shellacked. The bristol 
board itself may be folded so as te make 
a handy rule. While these rules are not 
claimed to be highly accurate, thev have 
been found a very convenient practical 
working tool. Anyone sending his name 
and address to Lewis Institute will be 
furnished a copy of the rule shown, with 
the compliments of Professor Wood- 
worth and of Lewis Institute. This rule 
is also made in standard slide-rule length. 
Professor Woodworth has also contrived a 
slide-rule arranged for facilitating calcu- 
lations involving volts, amperes, ohms, 
megohms and watts. 
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New Electric Plant at Tuskegee 
Institute. 


The present electric plant of the Tus- 
kegee Institute, Tuskegee, Ala., has served 
during ten years’ successful operation, 
but since its installation the school has 
undergone a period of very rapid and ex- 
tensive growth, and consequently the de- 
mands now made upon the plant by the 
lighting system greatly exceed the capac- 
ity. The school is, therefore, on the 
point of making a new and much larger 
installation, which, it is intended, shall 
not only take care of the present overload 
demand of the lighting service, but shall 
also be prepared to handle the rapidly 
growing load resulting from extensive 
additions to the school in the form of new 
buildings, the extension of the school 
village of South Greenwood, and the in- 
stallation of induction motors for power. 

The motor installation is to relieve the 
very uneconomic conditions under which 
motive power is transmitted for the vari- 
ous mechanical industries taught in the 
school. The machinery used in this con- 
nection is now driven by small steam 
engines, which are separated from their 
source of steam supply by distances vary- 
ing from 150 to 277 feet. Great loss of 
energy is experienced in transmitting the 
steam, by means of underground conduits, 
from the boiler house to the several en- 
gines. Again, useful heat is lost in the 
exhausts of these shop engines, for. they 
are so widely separated as to make the 
collection and use of their exhausts im- 
possible. 

The complete new installation is to 
consist of two 200-kilowatt, sixty-cycle, 
1,140-volt alternators, of ‘the revolving- 
field type, direct-connected to two 300- 
horsepower, angle-compound steam en- 
gines, and eleven three-phase induction 
motors, varying from three to twelve 
horsepower, respectively. The alternators 
are to have the neutral points of their 
Y windings brought out to a fourth bind- 
ingpost, in order to take care of the un- 
balanced load which will result from the 
lighting system. 

For supplying the lighting load, the 
voltage of each phase, 1,140 volts, is 
stepped down to 220 volts on the low- 
potential side, and taken through a three- 
wire system to the 110-volt incandescent 
and arc lamps. For supplying the mo- 
tors, three-phase transformers step down 
to 220 volts at the motor leads. 

It is estimated that an annual saving of 
twenty per cent in the cost of running ex- 
penses will result from this installation. 
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The Suction Ash Conveyor of the Ar- 
mour Glue Works, Chicago. 

After more than a year’s operation, 
curing which the conveyor apparatus has 
been in constant service, the suction ash- 
handling system of the Armour Glue 
Works at Chicago has so completely 
earned the favor of the officials of the 
plant that Armour and Company have 
purchased three other installations of a 
similar character. 

The conveyor system is operated by the 
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suction from a motor-driven blower, tak- 
ing the ashes directly from the pits be- 
neath the boilers and delivering them to 
a hopper ready for dumping into cars. 
An accompanying sectional diagram 
clearly illustrates the operation of the 
system. The ashes are raked into the 
intake funnels directly in front of the 
ash doors of the boilers at the right of 
the sketch. Caught in the strong suc- 


tional draft caused by the several ounces 


of negative pressure produced by the mo- 
tor-driven exhauster, the ashes are drawn 
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through the conveyor pipe up to the top 
of the separator and storage tank. Be- 
Tore reaching the expansion chamber the 
ashes are moistened by a water spray 
which coheres the fine dust particles. 

In the separator or expansion chamber 
the velocity of the air current is greatly 
diminished, allowing the entrained mate- 
rial to drop to the bottom of the tank, 
which also serves as a storage bin. The 
storage tank is fitted with a discharge 
gate for loading into ash cars directly. 


ARMQUR GLUE WORKS, CHICAGO, ILL. 


From the top of the expansion chamber, 
and behind the incoming ash nozzle, 8 
larger air suction pipe is taken to the 
exhauster, which is a motor-driven blower 
discharging into a stack. 

The Armour Glue Works installation 
has a capacity of 400 pounds of ashes per 
minute. The entire output of ashes, 
which is the product of about 300 tons 
of Illinois coal burned per day, is han- 
dled in three hours by one man. The 
main line carrying the ashes to the sep- 


arator is of ten-inch cast-iron pipe with — 
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two openings in front of each stoker in 
the tunnel under the boiler-room floor. 
The displacement in the separator is pro- 
duced by a thirty-three-cubic-foot Root 


inches thick, made of hard iron. ‘These 
wearing backs last from ten to eighteen 
months and are quickly replaced when 
worn out, without interfering with the 
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blower belt-driven by a Crocker-Wheeler 
motor. The discharge from the blower 
is delivered into one of the smokestacks, 
which acts to a large extent as a muffer 
for the sound produced by the operation 
cf the blower. 

As has been shown, the suction con- 
veyor does away entirely with moving 
parts. Every part is stationary save the 
motor and exhauster, and with these the 
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ashes do not come into contact. A great 
advantage is the slight headroom required 
to install this conveyor. When not in 
use, a cast-iron cover is placed over the 
ash intakes. The size of the intake open- 
ing is slightly smaller in diameter than 
that of the pipe line, so that any piece 
of material that passes the opening will 
be conveved freely through the pipe. 

As the hardest wear comes at the turns, 
a patented split elbow is used having an 
interchangeable wearing back, about three 


working of the conveyor. The high air 
velocity in the centre of the pipe tends 
io lift the ashes away from the sides, ac- 


ELECTRICAL REVIEW AND .WESTERN ELECTRICIAN 401 


The ash conveyor system at the Armour 
Glue Works was installed by the Eco- 
nomic Engineering and Construction 
Company, Monadnock Block, Chicago, of 
Which the patents for suction conveyors 
are controlled by the Darley Engineering 
Company, New York, Pittsburg and Chi- 


cago. 


T 
Holiday Lighting Display at Denver. 

Among the many attractive and ap- 
propriate lighting displays in Denver, 
Colo., during the holidays was the roof 
sign of the Denver Gas and Electric Com- 
pany, especially erected for the occasion, 
which is shown in the accompanying night 
photograph. The letters were brought 
out in red and green, presenting an effect 
that was very artistic. The four corners 
of the border were composed of holly 
leaves which the night picture fails to 
show adequately. The various arches 
over the windows were also in the green 
and red effect and gave strength to the 
general display. A unique feature was 
the roof ornament on the corner of the 
building. This was an Egyptian vase of 


HOLIDAY SIGN ERECTED BY THE DENVER GAS AND ELECTRIC COMPANY. 


counting for the slight wear on the pipe 
itself. There is no corrosion of the con- 


conventional design, from which steam 
was allowed to escape at night, giving the 


veyor pipe, as the rush of air keeps it dry ppearance of dense smoke rising from 


under any or all conditions of tempera- 
ture. 


an incense brazier. 
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American Institute of Electrical Er- 

gineers. 

The 234th meeting of the American 
Institute of Electrical Engineers was held 
in the Engineering Societies’ Building, 
New York city, Friday evening, February 
19, President Louis A. Ferguson in the 
chair. Secretary Pope announced that 
at the meeting of the board of directors 
held on Friday afternoon, there were 
eighty-eight associates elected, and Stan- 
den Leonard Pearce, of Manchester, Eng- 
land, was transferred to the grade of 
Member. 

Owing to the severe illness of Dr. 
Steinmetz, he was unable to be present, 
and his paper, entitled “Prime Movers,” 
was abstracted by Ernest J. Berg. A 
portion of this paper is presented on other 
pages of this issue. 

Commenting on the paper, President 
Ferguson said that there had probably 
been more done in the last five or six 
years in the development of prime movers 
than had been accomplished in the pre- 
vious twenty years. It is now six years 
since the larger steam-turbine power 
houses were completed in this country. 
At that time there were four turbines in- 
stalled. Thirty days ago there was begun 
the dismantling of the first of these four 
turbines. While this is a very short pe- 
riod of time in which to have had this 
turbine installation in use, it bears out 
what Dr. Steinmetz savs, that the econ- 
omy of the present turbine compared with 
that of those which were installed six 
vears ago has so improved that it pays 
the company to scrap the older turbine 
and put in the new. | 
The discussion was opened by Charles 
E. Lucke, professor of mechanical engi- 
neering at Columbia University, who crit- 
icized rather sharply Dr. Steinmetz’s ex- 
position of thermodynamics in his paper. 

David B. Rushmore said that in dis- 
cussing the rated capacities of different 
types of prime movers, an unqualified 
statement with regard to the engine eff- 
ciency was misleading, in that, while one 
machine might be considerably more eco- 
nomical or efficient in operation than an- 
other, the attendant expenses for mainte- 
nance and depreciation might entirely 
outweigh the advantages of the more effi- 
cient machine. 

The discussion was continued by Henry 
Longwell, assistant vice-president of the 
Westinghouse Machine Company, and by 
J. B. Taylor. 

Calvert Townley called attention to the 
suggested legislation looking to the taxa- 
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tion of waterpower companies. It was 
his idea that such a tax would prove a 
handicap and a burden, and would re- 
tard the development of hydroelectric 
plants. He mentioned the conditions ob- 
taining in the development of a water- 
power, and showed how, when all the 
factors were taken into consideration, it 
was rarely the case where a waterpower 
could actually compete with steam and 
show any considerable profit, although 
ordinarily the conditions appear to be in 
its favor. 

In closing the discussion, Mr. Berg em- 
phasized some of the interesting points in 
Dr. Steinmetz’s paper, and stated that, 
in his opinion, the membership was to be 
congratulated upon having secured such 
a valuable analysis of the characteristics 
of prime movers. 

President Ferguson called attention to 
the annual dinner of the Institute, which 
will be held at the Hotel Astor, New 
York city, on March 11, celebrating the 
twenty-fifth anniversary of the founding 
of the Institute. 

The March meeting will be held on the 
following evening, March 12, at which 
time there will be a discussion on the 
subject of industrial power. At the April 
regular meeting there will be a paper 
presented by the Committee on High- 
Tension Transmission, and there will be 
a special meeting on April 23, the ar- 
rangements for which are in charge of 
the Educational Committee. 

3 eee | 
Electrics in 1909 Glidd n Tour. 


In an effort to introduce the electric 


touring automobile into the Glidden tour 


for 1909, Oliver P. Fritchle has asked 
for formal entry of the automobiles man- 
ufactured bv the Fritchle Automobile and 
Battery Company, Denver, Colo., of which 
he is president. | 

Mr. Fritchle only recently returned 
from a trip of 2,140 miles between Lin- 
coln, Neb., and New York City in one of 
the 100-mile Fritchle electrics, averaging 
ninety miles a day on the trip via the 
Alleghany Mountains. Part of the route 
of the transcontinental tour followed the 
Glidden course of 1908., The run was 
made in the winter, starting October 31, 
encountering rain, snow and some of the 
worst of roads. The course was via Chi- 
cago, Toledo, Pittsburg, over the Alle- 
ghanies to Johnstown, Bedford Springs, 
York, Philadelphia to New York city, 
thence returning via Philadelphia, Wil- 
mington, Del., and Baltimore to Washing- 
ton. 
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The Market Value of a Waterpower 
Plant. 

The value of a waterpower electric 
plant, says Charles T. Main, a mill engi- 
neer of Boston, varies extremely with 
different conditions which govern the first 
cost, and with the character of the work 
done. The effect of the head, length of 
dam, length of canal, distance from canal 
to river, etc., increase or decrease the cost 
of construction. Very much better work 
is done in some places than in others, 
which increases the value and decreases 
the depreciation, so that no general rule 
can be given to cover all cases. The piant 
must be considered not alone, but in con- 
nection with the privilege, each being de- 
pendent upon the other, and each affecting 
the value of the other. 

For the waterwheels themselves, ac- 
cording to the same authority, the average 
life of the wheel is probably about twenty- 
five years, while the casing might be al- 
lowed to outlive twọ wheels. Iron or 
steel penstocks, if given care, should last 
probably 100 years, but wooden feeders 
underground will not last fifty years. 
Wooden flumes, gates and racks which are 
exposed to the weather, will last about 
twenty years. Stone dams, if properly 
designed and well built, will last for hun- 
dreds of years. 

The market value of the wheels would 
depend somewhat upon their efficiency, 
independent of their physical condition, 
for it might pay to replace them, if water 
is expensive, by wheels of higher efficiency. 
The vertical wheels with bevel gears will 
not produce as much net horsepower per 
cubic foot of water as horizontal wheels; 
with the horizontal extra expanse and 
danger of breakage of gears is avoided. 
ede 
Chicago Telephone Company Aids Em- 

ployes’ Insurance Plar. 

The Chicago Telephone Company has 
announced the formation of a benefit as- 
sociation for its 8,000 employes. The 
company will contribute toward the bene- 
fit an amount equal to fifty per cent of 
all amounts paid in by members. Any 
employe is eligible for membership. 

The monthly dues and the benefits 
paid vary according to the rate of wages 
of the member; for example, an employe 
receiving $60 a month will pay dues of 
sixty cents a month, and in case of sick- 
ness for a period of not exceeding sx 
months will receive from the association 
a benefit of $1.20 a day. 

In case of such employe’s death, the 
beneficiary is paid’ $120. 
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New Single-Process Copper-Smelting 
Furnace Declared Success. 

According to dispatches from Salt Lake 
City, Utah, the copper bullion turned out 
from a single-process farnace, constructed 
for commercial purposes, promises to 
“reyolutionize” the world’s smelting in- 
dustry. The Edward Fink furnace, near 
the Boston Consolidated milling plant, at 
Garfield, built as an experiment by Sam- 
uel Newhouse, has been declared an un- 
qualified success. Pure copper is rolled 
smoothly out of the furnace from a ridic- 
ulously simple process, it is said. When 
the trial run was made, the nominal ca- 
pacity of the furnace being 100 tons a 
day, it was run at the rate of 150 tons, 
without a hitch. 

Ability to turn out copper matte from 
a plant costing $12,000 has already been 
demonstrated, it is thought, but this was 
the first production of blister copper. 

Matte carrving sixty to eighty per cent 
copper was turned out repeatedly in half 
an hour from the time the Boston Con- 
solidated concentrates were fed into the 
furnace. Edward Fink, of New York, 
the inventor, asserts that bullion can be 
made with equal facility, and expert smel- 
ter men present at the tests are reported 
to have declared the process a commercial 
success. The new process reduces the 
cost of smelting copper to twenty-five per 
cent of the expense by the old methods. 

Samuel Newhouse, who financed and 
controls the process, has announced that 
a plant will be installed immediately on 
the property of the Newhouse Mines and 
Smelters Company, in Beaver County. 

Mr. Fink gives this explanation of his 
invention: 

“In the ordinary blast-furnace smelting, 
as conducted before the advent of the so- 
called smelting process, it was customary 
to roast the ores in order to remove the 
excess of sulphur, which operation was 
necessary to produce a matte of sufficient 
richness for further refining. The fuel 
value of the sulphur given off in roasting 
the ore was absolutely lost. In the pyritic 
process which has of late years assumed 
deserved prominence the ores are fed into 
the blast furnace in their crude state, en- 
abling the utilization of considerably more 
sulphur as fuel than in the old method 
of smelting, the matte produced, however, 
being much lower in grade than when 
the ore was previously roasted. 

“This low-grade matte is again put 
through the furnace, and the operation 
manipulated in such a manner as to burn 
off considerably more sulphur, finally pro- 


ducing a product of the required grade of 
richness. The tuyere zone of the fur- 
nace—where the air blast is introduced— 
is where the smelting takes place, and is 
the only portion of the furnace where any 
sulphur is utilized as fuel. Above this 
zone the sulphur is only volatilized, and 
escapes from the top of the furnace. 

“Tt occurred to me that if it were possi- 
ble to retain the molten matte in the 
tuvere zone for any desired time, it would 
be possible to obtain a product of any 
desired concentration. To accomplish this 
end it would be necessary to construet a 
furnace differing considerably from those 
now in common use, and to meet this end 
the Fink furnace has been designed. 

“In the Fink furnace, coal, oil, ehar- 
coal, or sawdust may be used, the heat ob- 
tained being augmented further, where 
the ores carry sulphur, by the combustion 
of this element in the furnace. In many 
instances, when once the smelting opera- 
tion is under way, the sulphur alone is 
capable of supplying most of the heat re- 
quired for smelting. 

“The plant at Garfield consists of two 
barrel-shaped receptacles, capable of re- 
volving at different speeds and in opposite 
directions. The fuel is blown into one 
and the flame is returned into the second 
furnace. While the charge in the first 
furnace is being smelted and refined, the 
charge in the second furnace is roasting, 
the heat being supplied from the gases 
escaping from the first furnace. The con- 
struction of the furnace allows of a besse- 
mer smelting as well as refining opera- 
{ions and the crude ore charged into the 
furnace is discharged as a finished product 
—hlister copper. 

«Fresh ore is fed into the furnace 
either continuously or intermittently, be- 
ing introduced into the bath of molten 
slag and matte, causing the fine particles 
to fuse immediately, thus preventing their 
escape as fine dust. The revolving of the 
furnace hastens the smelting action very 
materially and makes possible the bes- 
semerizing operation in it.” 

——e@o——_— 
The Budapest News-Telephone System. 

The news-telephone system, which has 
been in successful operation in the capital 
of Hungary for several years past, is 
owned and managed by a private cor- 
poration. The annual subscription, $7.31, 
paid quarterly in advance, entities the 
subscriber to two receivers and the full 
service of news, music, etc., the sub- 
scriber to pay the expenses of installation 
and removal, generally about $8.50. The 
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service begins at 8:55 a. m., when a 
buzzing noise, loud enough to be heard 
across a large room and lasting for fif- 
teen seconds, announces the correct time. 
At 9:30 the days programme of impor- 
tant events is announced; that is to say, 
the ceremonies, lectures, plays, races, etc. 
At 10 and 11 o’clock stock quotations and 
general news items are given. 

At noon comes a second announcement 
of the correct time, followed by parlia- 
mentary news and general items of in- 
terest. At 12:45 stock quotations come 
from the local, Vienna and Berlin ex- 
changes, and general news. At 2 o’clock 
more parliamentary and general news is 
given, and at 3 p. m. the closing prices 
of stocks, meteorological forecast, local 
personals and small items, and in winter 
the condition of the skating 
places. At 4 p. m. court and miscel- 
lanecous news, and from 4:30 to 6:30 
military music is heard from one of the 
great cafés or gardens. In the evening 
the subscriber may choose between the 
roval opera or one of the theatres, and 
later music by one of the tzigane orches- 

- 


various 


tras. | 
aif 


—— e @e—__—__ 
Annual Dinner, American Institute of 
Electrical Engineers. 

Great interest is being taken by mem- 
bers of the American Institute of Elec- 
trical Engineers in the Anniversary Din- 
ner at the Hotel Astor, March 11, cele- 
brating the close of the first quarter of 
a century of the Institute's existence. 
T'here is already every evidence that there 
will be a record attendance. Owing to 
the difficulty in taking care of so many 
persons, it is requested that members, in 
filing their notifications, will designate 
with whom thev would like to sit, making 
up complete tables of eight or ten per- 
sons. Table allotments will be made as 
rapidly as these requests are received, the 
location of the tables being determined 
by ballot. It is evident, therefore, that 
those who apply first will be best treated. 
In connection with this dinner, the Coun- 
cil has made preparation for a special 
certificate of congratulations, which will 
be given to each of the charter members, 
of whom about thirty are now living, out 
of the total membership of 6,200. Each 
of the branches and the sections has been 
requested to have a special representative 
in attendance, and the various sister so- 
cieties are to be officially represented on 
thie occasion. 
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SIMPLE ALTERNATING-CURRENT TRACTION 
IN EUROPE IN 1908. 

`The general principles of alternating- 
current traction and the various systems 
employed in Europe at the present time 
are described and a list of the installa- 
tions so far made is given. The Siemens- 
Schuckert Works have equipped ten lines, 
the most important of which are the Mor- 
.nau-Oberammergau Railway, 25.6 kilo- 
metres in length; the Midland Railway, 
thirty-eight kilometres, and the Oranien- 
burg Railway, twenty kilometres. The 
Westinghouse system is applied on nine 
lines, among them those between Bargamo 
Valle-Brembana, thirty kilometres ; Rome- 
Civita Castellana, fifty-four kilometres, 
Tergnier-Anizy, thirty-two kilometres; 
Storaengen-Wik, Sweden, thirty kilome- 
tres, and the Lyon tramway, thirty kilo- 
metres. The Oerlikon Company has fur- 
nished the equipment for the Seebach- 
Wettingen line, 19.5 kilometres; the 
Magra Valle line, twenty-seven kilome- 
ires, and the J arfva-Tombteboda line. 
The Allgemeine Elektrizitits Gesellschaft 
has equipped five lines, the longest of 
which are those at Niederschoeneweide, 
twenty-five kilometres; Stubaital, 18.2 
kilometres; Borinage, twenty-five ` kilo- 
metres; Blankenese-Ohlsdorf, 26.5 kilo- 
metres. The results obtained with the 
Oerlikon and Schuckert-Siemens systems 
are such that the problem of heavy elec- 
ric. traction is considered as solved in 
every respect, especially as regards meas- 
ures to be adopted for preventing disturb- 
ances to telegraph and telephone lines.— 
Translated and abstracted from L’Indus- 
drie Electrique (Paris), January 10. 

< 
THE FIXATION OF ATMOSPHERIC NITRO- 
GEN. 

Dr. Schoeneherr, of Kristianssand, de- 
livered a lecture before the Electrotech- 
nical Association of Berlin last month on 
the process of the Badische Anilin & 
Soda Fabrik for the manufacture of 
nitric acid and saltpeter from the nitro- 
gen of the atmosphere. The characteris- 
tic of the process is an original method of 
‘electrically burning the nitrogen in simple 
tube-shaped furnaces, which gives con- 
siderably better results than the well- 
‘known Birkeland magnetic furnace. Not 
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only is the efficiency higher, but the con- 
centration of the nitrous gases obtained 
is greater, which materially facilitates the 
absorption. Since more than a year 
nitrate of sodium is being manufactured 
in an experimental factory at Kristians- 
sand. A combination has been effected 
between the Badische Anilin & Soda 
Fabrik and the owners of the Birkeland 
patents, as it was of advantage to the 
Norwegian concern to secure the rights 
of the better process of the former com- 
pany, which, in turn, hopes to gain ad- 
vantages from the cheap Norwegian 
waterpowers. The two companies are now 
exploiting the waterfalls of the Rjuken, 
which are capable of furnishing 240,000 
horsepower. The power station is to be 
built in two sections; the first half is to 
be put in operation in 1910. The exist- 
ing factory of the nitrogen company at 
Notodden, which operates under the 
Birkeland process, is to be enlarged and 
the furnaces of the Badische Anilin & 
Soda Fabrik are to be employed.—Ab- 
stracted and translated from Elektro- 
technischer Anzeiger (Berlin), January 
ES. 
< 
PLAN OF UTILIZING THE WATERPOWERS 
OF THE RHONE. 

A plan for utilizing the waterpower of 
the Rhone has been worked out by Messrs. 
Blondel, Harlé and Maehl, and submitted 
to the “White Coal Commission” for ex- 
amination. It consists in uniting all the 
rapids of the Rhone between the Swiss 
frontier and the village of Genissiat, 
about twenty-two kilometres from the 
frontier, into a single fall seventy metres 
high. The project, considered in its 
general aspects—a fall seventy metres in 
height, a capacity of 240,000 kilowatts, of 
which 120,000 are to be transmitted a 
distance of 450 kilometres to Paris at a 
tension of 120,000 volts—has at the pres- 
ent time not its equal in the world. Fol- 
lowing are the general conditions, under 
which the plan has been conceived: After 
leaving the Lake of Geneva, the Rhone 
traverses a deep and narrow valley for a 
distance of some fifty kilometres, of which 
about twenty-five kilometres are on French 
territory. The slope of the river in these 
twenty-five kilometres is about seventy 


metres. The plan contemplates the clos- 
ing of the valley toward its end, where 
the fall is to be utilized, by a very high 
dam ‘The generating station wouid be 
erected at the bottom of the valley below 
the dam. The work would also include 
the construction of a canal capable of 
supplying 1,250 cubic metres of water at 
a velocity of three metres per second. 
The water would be conducted to the 
power stations on the left bank of this 
canal, to three groups of turbines of eight 
units each. The erection of the dam 
would transform the entire upper valley 
of the Rhone into a storage lake 332 me- 
tres in depth and of a surface of 380 
hectares. It is proposed to adopt three- 
phase current of twenty-five periods for 
transmission to Paris. The preliminary 
work and building of the installation 
would probably require about seven years. 
Its first cost is estimated at about 80,000,- 
000 francs ($16,000,000), the annual 
fixed charges, maintenance and operating 
costs at 7,750,000 francs ($1,550,000), 
and the earning capacity at over 15,000,- 
000 francs ($3,000,000). The members 
of the White Coal Commission think that 
the cost of construction would probably 
be nearer 100,000,000 francs ($20,000,- 
000).—Translated and abstracted from La 
Lumiere Electrique (Paris), January 9. 
< 
CARBORUNDUM. 


At a recent meeting of the Society of 
Civil Engineers of France, L. Baraduc- 
Muller delivered an interesting lecture 
on the subject of carborundum. The 
formation of this substance occurs more 
frequently than is generally supposed, for 
instance, in the manufacture of calcium 
carhide and in incandescent-lamp fila- 
ments. The discovery of this body es- 
caped certain chemists who had it in their 
hands years before it was officially an- 
nounced. The Frenchman, Schutzen- 
berger, was the first to be aware- of its 
existence, when he isolated it in 189? in 
the amorphous state during researches 
having another purpose. The author then 
traced the different phases of the dis- 
covery of crystallized carborundum which 
was made by the American, Acheson, and 
deseribed in detail the operation of an 
industrial carborundum furnace. The 
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Carborundum Company ‘of America, 
which in 1894 manufactured forty-five 


tons and sold twenty-five thereof, is now 


producing 4,500 tons of carborundum an- 
nually. In referring to the physical prop- 
erties of this substance the author dealt 
with its uses as an abrasive and de- 
ecribed the manufacture of grindstones 
and their testing, as well as the new 
use of carborundum for making non- 
elippery and absolutely indestructible 
sidewalks. As to its heat-conducting 
property, a recent investigation has 
shown that it is five times greater than 
that of other clay products. As carbo- 
rundum can be made five or six times 
thinner than other refractory material, a 
great saving in fuel will result from its 
use for walls of ceramic and metallurgical 
fumaces. Little is known of the elec- 
trical conductivity of carborundum, at 
least nothing has been published. In 
mixtures with other bodies it is used for 
electrical heating resistances. In wire- 
less telegraphy it would constitute a very 
sensitive radio-conductor, /which would 
have the advantage of constancy over other 
detectors. Two Americans have recently 
elucidated the question of the chemical 
properties of carborundum and the tech- 
nical processes which lead to its forma- 
tion. They show that it is formed at a 
temperature of only 1,950 degrees instead 
of 3,500 degrees, and that at 2,200 de- 
grees jt is entirely dissociated into vola- 
tile silicium and fixed carbon. In con- 
clusion the author referred to certain new 
reactions discovered by him, which take 
place between carborundum and certain 
metallic oxides at rather low tempera- 
tures, about 1,350 degrees, and which 
have permitted him to prepare, without 
an electric furnace, alloys of silicium 


with metals like iron, copper, nickel, man- - 


ganese, chrome, ete., identical with indus- 
trial alloys of the same composition, which 
are presently manufactured only in the 
electric furnace.—Translated and ab- 
stracted from I’Electricien (Paris), Jan- 
uary 23. 
< 
NEW AMPERE-HOUR METER FOR DIRECT 
CURRENT. 

It is known that ampere-hour meters 
are very inexact at small loads, and many 
attempts have been made to overcome this 
difficulty. The cause of this incorrect- 
ness is the variation in the contact re- 
sistance between the brushes and the com- 
mutator. A new ampere-hour meter de- 
signed by A. Koenigswerther, and manu- 
factured by the Allgemeine Elektrizitits 
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Gesellschaft, of Berlin, is diagrammat- 
ically illustrated in the accompanying fig- 
ure. M is a magnet with an armature 
° A; K is the commutator and BB are the 
brushes attached to two arms of a lever 
H, movable on axis D. At one end this 
lever carries a coil S, which moves in 
the exterior field of magnet M, so that it 
is either attracted or repelled when cur- 
rent flows through it. The coil S is 
joined in series with armature A, while 
the whole is connected in parallel with 
the shunt W, through which the main 
current flows. Connection with W is 
made by means of a spiral spring F, 
which brings the lever H to its normal 
position when the circuit is broken. If 
there is any change in the contact resist- 
ance of the brushes, the current through 
the coil varies in intensity and conse- 
quently the position of the coil and with 
it that of the brushes is modified; the 
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CIRCUITS OF NEW AMPERE-HOUR METER. 


current then resumes its normal value 
and the brushes their former position. 
The lever H thus continuously performs 
little movements corresponding to the 
variation in the contact resistance. The 
position of the brushes differs according 
to whether the load is light or heavy, and 
as the wear on the commutator is greater 
at heavy loads the brushes always slide on 
parts of the commutator in good con- 
dition at small loads, which contribute to 
the exactness of the measurements. The 
method is also applicable to watt-hour 
meters; the movable coil is then con- 
nected to the terminals of the appa- 
ratus.—Translated and abstracted from 
L Electricien (Paris), January 16. 
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LIGHT THERAPY AND PRACTICAL ELEC- 
TROTECHNICS. 

Light therapy is a new science, still in 
the stage of development, and although the 
results already obtained must be consid- 
ered as wonderful performances, the near 
future may bring important progress. It 
is not astonishing, therefore, that the de- 
vices used continuously need improve- 
ment, and new apparatus is demanded in 
order to keep up with the latest advances. 
Electrical engineers have every reason to 
keep informed on this subject so as to be 
ready at all times to meet the require- 
ments of such a good client as light 
therapy is for the electrical industry, says 
O. Vogel in this article, in which he re- 
views the present state of the method of 
treating diseases founded by Finsen. The 
characteristics of the variously colored 
rays of the spectrum with respect to their 
wave-length and their therapeutic effects 
are explained. The change from the use 
of ultra-violet rays to blue rays in light 
therapy and its effect on the construction 
of lamps is discussed. Although it is 
possible to obtain these rays from 
any source of light by filtration, this 
method involves a loss of considerable 
amounts of the energy expended and it is 
a problem for the electrician to produce 
sources of light that furnish chiefly only 
such rays as are useful for the purpose. 
‘The directions in which improvements are 
needed are pointed out. The apparatus 
in use leaves much to be desired in regard 
to durability and suitability. The chief 
obstacle to the more extensive employment 
of this method of treating diseases is the 
high cost of the apparatus and of the 
necessary accessories, and the problem to 
be solved by the electrotechnical man is, 
not to make the apparatus cheaper and of 
poorer quality, but to make it simpler and 
more durable, and therefore also cheaper. 
—Abstracted and translated from Elek- 
trotechnische Zeitschrift (Berlin), Janu- 


ary 14. 


ede 
Public Utilities Commission Bill Up in 
Indiana. 

A public utilities bill has been intro- 
duced in the Indiana Legislature which 
provides for extending the supervision of 
the State Railroad Commission over tele- 
phone companies and provides that where 
two or more companies are operating in 
the same town, city or territory, they ehall 
make adequate physical connections and 
thereafter receive and transmit messages 
for each and every such other telephone 
company at just and reasonable rates and 
charges for such service. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Reversibie Drum Controllers for Alter- 
nating-Current Motors. 

Illustrated on this page is a line of 
reversible drum controllers for alternat- 
ing-current motors, which have been de- 
signed especially for use with two or three- 
phase, slip-ring type, induction motors 
operating cranes, hoists and other classes 
of machinery require frequent 
starting and stopping. Both drum and 
resistance are rated for intermittent duty 
not exceeding 150 per cent of the motor 
rating for both primary and secondary 
circuits, and are designed to reduce the 
motor speed fifty per cent under average 
load conditions. The normal full-load 
secondary current or the voltage between 
collector rings with rotor stationary must 


which 


C. & H. REVERSIBLE DRUM CONTROLLER 
FOR ALTERNATING-CURRENT MOTORS, 
TYPES A, B AND C. 


not exceed these values for the correspond- 
ing drum sizes: 


Type Normal Maximum 
Drum. Rotor Current. Rotor Voltage. 
An va ons see eeons 40 150 
Re derrete anes 80 280 
C -orak oh eee 150 280 
0 eee ee re ee 250 280 
(2 Aa EEE E 400 400 


Where the rotor current or voltage of a 
motor exceeds the above values it will be 
necessary to use another drum, or make 
other special arrangements. For motors 
of ten to thirty horsepower the rotor cur- 
rent is often beyond the capacity of the 
type B drum, so that prices are listed for 
these sizes using the type C drum, as an 
alternative. 

The drums consist of a three-pole pri- 
mary, combined line and reverse switch, 
and a cylinder for controlling the sec- 


ondary starting and regulating resistance, 
mounted on the controller shaft and 
driven directly by the operating lever. 
Fer all sizes of drums the secondary-re- 
yistance controller is of open construction. 
For the types A, B and C drums the pri- 
mary switch is also of open construction, 
hut for the types D and G drums the 
primary switch is immersed in oil. The 
A, B and C drums are arranged for wal) 
mounting, but the D and G drums are 
for floor mounting, in order to provide 
properly for the oil tank containing the 
primary switch. 

All contacts and brushes are made of 
hard-drawn copper and are easily and 
cheaply renewed. The contact segments 
are firmly mounted on a metal cylinder, 


C. & H. REVERSIBLE DRUM CONTROLLER 
FOR ALTERNATING-CURRENT MOTORS, 
TYPES D AND G. 
which remains perfectly true under all 
climatic conditions. The oil tanks for the 
types D and G drums are of seamless 
steel. Resistance is provided in each of 
the three phases of the rotor circuit, 
mounted in comparatively small frames 
for convenient installation. Except for 
the small sizes, the resistance is of the 
cast metal-grid type. These alternating- 
current controllers are known as the C. 
& H. reversible drum controllers and are 
manufactured by the Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis. 


Galvanized Watertight Stuffing Bushing. 

A galvanized watertight stuffing bush- 
ing for Greenfield lead-covered steel-ar- 
mored conductors has recently been put 
on the market by the Sprague Electric 


SPRAGUE WATERTIGHT STUFFING 
BUSHING. 


Company. It is furnished for Nos. 14, 
12 and 10 BXL conductors. 

The bushing is made of two parts, as 
shown in the accompanying cross-section 
view. One section consists of a nipple 
having one end drilled out in a cup shape, 
while the other part is a hexagonal cap. 
The cable is inserted in the bushing, and 
the cap pushed back over the armor; 
steam packing is then wrapped around 
the lead covering and steel armor of the 
conductors and the cap screwed to the 
nipple. This forces the steam packing 
into the cup-shaped space formed in the 
nipple, making a watertight joint in the 
bushing. 


eo 

A Fusible Core Material for Rubber 
Castings. 

Frederick J. Gleason, vice-president and 


‘general superintendent of the Massachu- 


setts Chemical Company, which owns and 
operates the Walpole Rubber Works, has 
made what is believed to be a very impor- 
tant invention in the manufacture of rub- 
ber goods. United States patent No. 
910,307, issued January 19 to Mr. Glea- 
son, covers this process, which is, in brief, 
the forming of hollow rubber goods hav- 
ing a fixed mechanical strength, over & 
core which fuses at the temperature at 
which rubber vulcanizes. 

By this ingenious method automobile 
tires, hot-water bottles, etc., may now be 
formed to any desired thickness and 
strength over a solid core and subjected 
to any pressure, and, after vulcanizing, 
the core can be removed in the form of 
liquid metal. 


Ti 
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A Portable Lead-Burning Hydrogen 

Generator. | 

The Electric Storage Battery Com- 
pany, Philadelphia, has recently placed on 
the market a portable hydrogen generator 
outfit, which will be of great service to 
those engaged in repair work on storage 
batteries, and especially for emergency 
use, where lead-burning is to be done 
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as soon as possible. When a man enters 
the drum of a boiler he must usually 
work in an uncomfortable position, in 
close, still air, and with a smoky lantern 
or candle. Under these conditions he is 
supposed to labor half a day or longer, 
carefully and conscientiously plowing a 
turbine cleaner back and forth in each 


row of tubes. 


If he gets in too much 
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ELECTRIC STORAGE BATTERY COMPANY'S HYDROGEN GENERATING OUTFIT. 


away from the regular repair shop or 
battery depot. 

The outfit consists of four principal 
parts, and is so arranged that when packed 
for transportation three of the parts nest 
inside of each other, forming a compact 
parcel with a bale handle for carrying, 
the pump being easily carried by its pis- 
ton handle. The total weight of the ap- 
paratus, exclusive of the pump, is about 
forty-six pounds. | 

When set up for use the outfit makes 
a complete generator, quite as serviceable 
for temporary use as the larger apparatus 
manufactured by the same company. 

This hydrogen generator furnishes gas 
sufficient to make a suitable flame for 
over five hours of continuous lead-burn- 
ing work,.more than sufficient time for 
burning all connections in a complete set 
of vehicle cells in trays. 
ede 

Cleaning Out Boiler Tubes. 

No engineer cares to climb in through 
the manhole of a boiler that has just 
been withdrawn from service, more or 
less cooled off and blown out, except for 
the grim necessity of earning his liveli- 
hood. There are lots of other jobs that 
he would rather do, and his chief thought 
is often to get through with the cleaning 


of a hurry and rushes the cleaner 
through, large patches of surface will not 
be cleaned. 

In the case of a boiler like the Stirling, 
for instance, the operator cannot see 
through the tubes because of their curva- 
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can be done from outside just as well and 
done without such inconvenience to the 
operator. 

There is illustrated herewith a new de- 
vice with which a man may sit in a com- 
fortable position on a platform or scaf- 
fold outside the boiler and, with very 
little physical effort, feed the turbine 
into one tube after another. Instead of 
cupporting a heavy weight of hose and 
cleaner, he can make the hose respond 
to his will by merely turning the crank. 
After a tube is finished the operator 
draws the turbine into the funnel, and, 
by a new setting of the feeding device, he 
centres the funnel over the next tube to 
be cleaned, and proceeds as before. The 
adjustment requires only a moment and 
the water need not be turned off until 
all the tubes are cleaned, thus effecting 
a great saving of time. | 

The mechanism of this Logonda feed- 
ing device, as it is called, consists of a 
funnel through which the cleaner is 
guided into the tube, a stand and shaft- 
ing to support this funnel and the hose 
and to provide adjustment over the dif- 
ferent tubes. The shafting is jointed 
and snapped together with triggers, s80 
that the sections can easily be handled 
and used in the limited space between 
boilers. On each section of shaft is a 
spool and rack on which the hose is 
rolled. The shafting is held in the cen- 
tre of the manhole by a tripod rigidly 
braced from the edge of the manhole. 


LOGONDA FEEDING DEVICE FOR CLEANING OUT BOILER TUBES. 


ture. For that matter, he cannot be sure 
that the tubes are clean even in boilers 
through which he can see. He has to 
depend upon the sound, and if he works 
Inside the drum he must have an assist- 
ant outside the boiler to turn the water 
off and on as each tube is finished. In 
fact, there is no advantage in doing this 
work from the inside of the boiler. It 


Extending from this tripod is the feed- 
ing device proper for feeding the hose 
into the tube. 

This feeding device consists of two 
capstan-shaped rolls, which enclose and 
grip the hose and which are geared to- 
gether, so that when one is turned by 
the crank the other turns. There is pro- 
vision for/ squeezing, these.on the hose 
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as tightly as may be desired, and the 
capstan rolls are lagged with leather, 
which grips the hose. 

The hose can be plied back and forth 
by the movement of the handle as rapidly 
and more accurately than by hand. 

The Lagonda feeding device has been 
tested out by several years’ service in 
connection with Weinland turbine clean- 
ers, and found thoroughly efficient. It 
may be used with any make of turbine 
and is now being manufactured by the 
Lagonda Manufacturing Company, of 
Springfield, Ohio. 


ee 
P. & S. Receptacles for Concealed Work. 

Illustrated herewith are two new de- 
vices which Pass & Seymour, Inc., Sol- 
vay, N. Y., are presenting to the trade. 


P. & S. RECEPTACLES FOR CONCEALED 
WORK. 


The receptacles, described as P. & S. Nos. 
480 and 481, are to replace the old-style 
removable rubber-ring fastening, which 
the Underwriters do not sanction. The 
base is recessed to allow for the projection 
of tubes or conduit ends. Nos. 482 and 
483 also have this latter feature, but 
with the all-porcelain base as illustrated. 
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P. & S. RECEPTACLES FOR CONCEALED 
WORK. 


As these devices are used for concealed 
work, they will have to cover an opening 
in the wall. In the past, fittings of this 
type have been made with bases too small 
and the screw holes have been so located 
that it was difficult for the receptacle to 
be properly fastened. In these types the 
large bases with the consequent wide sep- 
aration of the supporting screw holes 
iake care of this possible condition and 
insure a workmanlike job. 


Impeller Pump Installed for Condens- 
ing Service. 

The development of impeller pumps was 
made primarily for pumping water for ir- 
rigation purposes from deep wells, because 
of the simplicity of the parts in the well 
and the ability of this type of pump to 
handle all the water such a well will pro- 
duce. The field of application has wid- 


MOTOR-DRIVEN DEEP-WELL PUMP. 


ened considerably since these pumps came 
into use, until now there are installations 
in many classes of service. 

The illustration herewith shows a view 
of one of the ten-inch Columbus impeller 
pumps installed by Kingan & Company, 
one of the largest pork packers in this 
country, in its plant at Indianapolis, Ind. 
There are three pumps, all alike, installed 
here; two. pump water from deep wells 
into the reservoir from which it is used 
for condensing purposes for a Westing- 
house steam turbine of 500 kilowatts 
capacity. A third of these pumps is in- 
stalled to raise the water from the well 
to a higher storage reservoir from which 
it flows by gravity throughout the plant. 
In each case the pump is equipped with a 
vertical Westinghouse induction motor of 
seventy-five horsepower capacity and takes 
power from the two-phase alternating-cur- 
rent system at 440 volts supplied for the 
entire plant from the turbo-generator set 
and from several engine-driven generators. 

The principle on which the pump 
works suggests that of the centrifugal 
pump; but the “impellers,” as they are 
called, are placed horizontally within the 
casing, as shown in the illustration, and 
are spaced about four feet apart along 
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the shaft to which the motor is direct 
connected. The number of impellers de 
pends upon the depth of the well. The 
lower two or three must be submerged at 
all times, that is, they must be below the 
lowest water level in the well. The water 
is whirled upward by the first impeller to 
a stationary vane located just beneath the 
second impeller. This vane, or “retarder,” 
as it is called, stops the whirling motion 
of the water just before it enters the next 
impeller, but does not impede the upward 
progress. The second impeller then re 
peats the performance of the first, and so 
on, till the water is discharged at the top. 

The only wearing parts in the pump 
are the guide and thrust bearings, both of 
which are located at the top of the well, 
where they may be readily inspected and 
repaired when necessary. The thrust 
bearing is specially constructed with roll- 
ers, so that the friction is reduced, as it 
is rolling and not sliding friction. The 
vertical motor is thus not called upon to 
carry any weight but its own, but is 
coupled to the pump by a flexible coup- 
ling. 

In a test recently made on the pump 
installed for pumping into the reservoir 
at the Kingan plant, the pump handled 


IMPELLER FOR MOTOR-DRIVEN DEEP- 
WELL PUMP. 


1,121 gallons of water per minute, with 
an average power consumption of 43. 
kilowatts, which means that the motor 
was running with an output of approxi- 
mately fifty horsepower, or at two-thirds 
load. 

The pump is Handa by the Roth 
Manufacturing Company, of Columbus, 
Ind. 
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Trio Refillable Enclosed Fuses. 

One serious objection to enclosed fuses 
has been the expense of maintenance. 
First cost is not always a consideration, 
but when one is paying first cost over and 
over again it becomes an item worthy of 
consideration. In the “Trio” fuse this 
objection has been overcome by making 
the fuse separable. The cartridge con- 
taining the fuse element is separate from 
the end terminals, so that when a fuse has 
blown, a new cartridge can be inserted, 
saving expensive terminals. In appear- 
ance the “Trio” fuse is like the ordinary 
enclosed fuse and fits National Code 
Standard clips. 

The indicator on the “Trio” fuse is 
constructed along new lines and is posi- 
tive. A small German silver wire passes 
the entire length of the fuse, under the 
label on the outside of the cartridge, 
coming through the label at the centre 
of the cartridge. To this is attached a 
small glass bead; when the fuse blows 
the bead drops off, showing at a glance 
the fuse has blown. Each cartridge has 
its own indicator, so when the burned- 
out cartridge is replaced with a new one, 
the fuse is ready for service. In all tests 
made there has not been one failure to 
indicate. 

The cartridge is a fireproofed tube 
with a fuse element passing through the 
tube. The tube is then filled with a non- 
conducting powder, which absorbs the 
shock and gases and quenches the arc. 
The ends are then closed with metal caps, 
which are riveted into the tube. 

The “Trio” fuse is constructed in such 
n way that it is impossible to refill it with 
anything but the cartridge which is de- 
signed for it without being instantly de 
tected. The knife contact and ferrule type 
fuses are constructed on the same general 
principle and are thoroughly tested. 

The “Trio” fuse is designed with a 
view to making it possible for the ordi- 
nary contractor to carry a complete line 
of enclosed fuses at a reasonable invest- 
ment and to making it impossible to refill 
the fuse with copper wire or some other 
unsuitable material without the inspector 
heing able to detect it at a glance. 

The Crescent Company, 103 West Ad- 
ams Street, Chicago, Ill., is general dis- 
tributor for “Trio” enclosed fuses. It 
announces that it is prepared to make im- 
mediate shipment of 250-volt fuses from 
thirty-five up to and including 400-am- 
pere: also of 600-volt fuses from three up 
to and including 400-ampere sizes: others 
will be had as rapidly as possible. 


A New Idea in Desk Lamps. 

The H. W. Johns-Manville Company, 
100 William Street, New York, has placed 
on the market a number of new forms of 
desk lamps for which strong claims are 
made. Several of these lamps are shown 
by illustrations herewith. 


ry 


LINOLITE DESK LAMP. 


While the design of the stands is some- 
what different from others now on the 
market, a novel feature is in the lamp 
itself. Instéad of the ordinary bulb lamp 
generally used, the tubular Linolite lamp, 


LINOLITE DESK LAMP. 


here shown, is emploved. The Linolite 
lamp is twelve inches long between cen- 
tres, and, therefore, distributes the light 
more evenly and over a larger area of the 
desk than bulb lamps. Its filament is 
stretched out straight from end to end 
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These desk lamps are made in burnished 
or old brass, oxidized copper and gun- 
metal finishes, and present a very hand- 
some appearance. 


Ie 
The “Hy-Tension” Competition. 

The Minerallac Company, 839 Monad- 
nock Block, Chicago, Ill., is conducting 
a “Hy-Tension” competition for records 
of cable jointing on any underground 
high-tension line, with any methods and 
any insulating compounds. The competi- 
tion is open to engineers, superintendents, 
foremen and their assistants, employed 
by electric-lighting companies and en- 
gaged in work on underground high- 
tension lines carrying 4,000 volts or over. 

The Minerallac Company offers fifty- 
two prizes for the best fifty-two records 
cf cable jointing on such !iucs, and hs 
appointed James R. Cravath as judge in 
the competition. The first prize is $20 
in gold; the second prize, the Standard 
Handbook for Electrical Engineers, and 
there will be fifty electroscopes awarded 
as compensation prizes. Desirable data 
which may be secured through this com- 
petition will be compiled and edited for 
general distribution after April 3 next. 
The prize wingers will be announced in 
the ELECTRICAL REVIEW AND WESTERN 


ELmcrRIcIaN of April 3, 1909. 
ede 


Another United States Steel Corporation 
City to Rival Gary, Ind. 

A new city like Gary, Ind., is to be 
built by the United States Steel Corpora- 
tion ‘around a $14,500,000 plant to be 
erected at a point on the St. Louis River 
within three miles of Superior, Wis. 
The blast furnaces are to be situated on 
the Minnesota side of the river, but aux- 
iliary plants are to be built on the Wis- 
The Steel Corporation has 


consin side. 


LIGHT UNIT IN LINOLITE DESK LAMP. 


and entirely lies within the focus of the 
reflector. As the filament of a lamp 
throws its greatest light at right angles 
to its axis, this Linolite lamp naturally 
gives more useful light than bulb lamps 
whose filament cannot lie in the focus of 
a reflector on account of being coiled. 


bought and cleared 1,600 acres of land 
on the Wisconsin side. 

The United States Steel Corporation 
is about to institute a new departure in 
steel-works practice by establishing aear 
Duquesne, Pa., a special bureau for sci- 
entific research. 
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The Chicago Electrical Show Exhibit 
of the Swedish-American Telephone 
Company. 

The accompanying illustration shows a 
good view of the exhibit, at the recent Chi- 
‘cago Electrical Show, of the Swedish- 
American Telephone Company, Chicago, 
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graph. Attached thereto is a huge mega- 
phone. As the talking machine announced 
its stereotyped conversation the huge bell 
threw the sound to all ends and corners 


of the building and the talks on adver- 
tising were interspersed with musical rec- 
ords which entertained the crowds. 


Sy i Wiha 
` E 7 oy! 
Tee UC ad 


EXHIBIT OF THE SWEDISTI-AMERICAN TELEPHONE COMPANY, CHICAGO 


ELECTRICAL SHOW. 


Ill., and, to the left, a partial view of the 
exhibit of the Swedish Electric Vibrator 
Company, also of Chicago. The former 
company made an extensive display of 
magneto equipments, showing magneto 
switchboards both of the floor-type cabinet 
snd desk-type cabinet styles as well as the 
new style of desk-stand equipment. and 
miscellaneous parts. The vibrator exhibit 
attracted a great deal of attention, 
showing a complete line of lighting-cur- 
rent and battery-operated massage vi- 
brators. 

ede 

The Oral and Motion Advertising 
Machine. 

One of the unique advertising displays 
at the recent Chicago electrical show was 
the motor-driven oral and motion adver- 
tising machine. 

This machine, as its name implies, ad- 
vertises goods by talking about them and 
simultaneously moving before the auditor 
panels illustrating the heralded wares. 

Four feet from the floor is a set of 
twenty-five panels which work on an axis. 
Each panel is double sided. In the pan- 
els are set advertising cards attractively 
colored and designed, and every two-and- 
one-half minutes all of the fifty tards are 
exposed to view. 

In the top of the machine is a phono- 


The machine was displayed by the in- 
ventor and patentee, Elmer Fletcher, of 


New York and Indianapolis. 
-- —---— 0 Mo- 
Lamp Colorings and Frostings. 


Very striking effects can be obtained 
through the use of lamp colorings and 
frostings, which afford the most beauti- 
ful range of colors and frosts for incan- 
descent lamps. They are inexpensive, 
when it 1s considered that they enable the 
consumer to color his own lamps and 
save the profit paid in buying lamps 
already frosted or colored. They are 
also used for frosting or coloring win- 
dows, doors, skylights, lamp globes, chim- 
reys, and any kind of glassware. A 
complete line of lamp colorings and frost- 
ings is made by the L. B. Allen Com- 
pany, Incorporated, of Chicago. which is 
prepared to furnish samples and spccial 
suggestions on scenic effects and har- 
monious shades. - 

A special product of this companv is 
an excellent permanent white lamp frost- 
ing, which is recommended not to wear, 
brush, flake or scrape off. It givee a 
pleasing finish to any incandescent lamp 
und, when the lamp is lighted, gives the 
light a soft, subdued effect, but does not 
decrease appreciably its intensity or pene- 
tration. 
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Speer Brushes for Railway Motors. 

In October, 1908, electrical engineers 
at the street-railway convention at Atlan- 
tic City, N. J., attributed about eighteen 
per cent of railway-motor trouble to car- 
bon brushes. At that time specifications 
were suggested, and following these the 
Speer Carbon Brush Company, St. Marys, 
Pa., has designed a brush to stand even 
more severe tests than those recommended. 

The new FP brush is for railway motors 
which require a hard brush to cut the mica 
and keep the commutator in condition. 
This brush is very close-grained, of low 
resistance, will not break or chip off and 
is best adapted for all railway motors that 
do not have slotted commutators. 

The No. 300 brush is for motors having 
grooved commutators and where the mica 
gives no trouble. This brush is of low 
resistance, carries a large current and is 
medium soft but tough. 

Brush H is for alternating-current mo- 
tors and where a soft, close-grained and 
homogeneous brush is required. This 
product is high in conductivity and will 
stand a heavy overload. 
ede 
No Centre Side-door Cars for New York 

Subway. 


Bion J. Arnold, consulting engineer of 
the New York Public Service Commis 
sion, has issued a statement in reply to 
many letters received, in which he again 
gives his reasons for designing the uew 
subway cars with the additional side doors 
near the ends, instead of at the centre 
of the cars. The centre doors are not 
feasible for the present subway, owing to 
the many curved platforms, for at many 
of the stations they would necessitate pas 
sengers stepping over a gap of twenty- 
four inches, which, of course, is dangerous 
and inconvenient. The present side doors 
are so placed that they come in contact 
with the station platforms at practically 
the same place as the old doors. 
ego 

Domestic Uses of Electricity. 

In a class with the poultry fancier who 
arranged a group of incandescent lamps 
as an artificial sun to rise twice daily in- 
side of his darkened chicken coop, thereby 
doubling the egg production of his im- 
pressionable hens, an Arizona genius has 
row devised an electric duck-feeder. Ob- 
serving that an electric light attracts 
bugs, which domestic ducks regard 48 8 
delicacy, the inventor places the light in 
the centre of a pond so that the ducks are 
ahle to feed upon the insects as they fall 
into the water. - 
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Current Electrical News 


CONTINENTAL EUROPE. 
(&pecial Correspondence.) 


Paris, Frnrvary 13.—The new system of letter-telegrams, 
recently put into operation in France, has been meeting with 
considerable favor on the part of the public. Since the service 
was started, on December 6, the number of letter-telegrams 
which were sent, up to Decembr 31, was 6,657, amounting to 
d03,414 words and making an average of fifty-five words per 
message, 

The following new companies have recently been formed in 
France: The Armacon Hydraulic Power Company, having its 
headquarters at Cheny, in the Yonne department; the Grenoble 
Electric Lines Company, in the city of the same name; J. Belliol 
et Cie., electrical apparatus, Paris: E. Haye et Cie., gas, acety- 
lene and electric-lizghting apparatus, Paris; Electrical Energy of 
the Aube, at Troyes; Peyzel & Vidai, gas and electric plants, at 
Oran, Algeria; Telephone and Telegraph Company of Lyons; 
Centre Electric, lighting, Paris; Houry & Brohy, Paris: the Fiat 
Lux Company, gasolene motor and dynamo groups, Asnieres, near 
Paris; Robinet Bros., lighting fixtures, Paris, and the General 
Electric Energy Company, Lyons, 

A new section of the city tramway line was opened for 
service at Vienna recently. Its starting point is at the Ameis- 
bach Bridge. There are two projects under discussion for other 
sections of tramway lying within the city. One of these will 
connect a line, which is already conceded, passing through 
Kagraner Street, with the state railroad line. The second project 
relates to a section of tramway which branches from the Vienna- 
Stammersdorf line, to end at the Northwestern Railroad. 

Among other Austrian projects I note the suburban line 
which is to run from Graz to the locality of Radegund. It is 
promoted by Th. Schenkel, a leading engineer, The length of 
the line will be about eight miles, and it will connect levels at 
the starting point and terminus, differing by 870 feet. At Trieste 
a plan is being considered for using electric traction on a sec- 
tion of the state railroad from Trieste to Opcina. It is likely that 
the first proposition of building a steam plant at Trieste will be 
abandoned, but that a hydraulic plant at some distance, on the 
Isonzo River, will be constructed. 

A project on foot in Hamburg, which will probably soon be 
realized, involves the construction of a suburban electric line 
running out from the city and making connection with the 
Prussian state railroad, The latter is now electrified over the 
section between Altona and Hamburg. A. DE C. 


EASTERN CANADA. 
(Special Correspondence.) 

OTTAWA, FEBRUARY 20.—At the opening of the Ontario Legis- 
lature the speech from the throne contained the following al- 
lusion to electrical power in the province: “A contract has been 
entered into providing for the construction of an electric power 
transmission line 252 miles in length, all or the greater part of 
Which will, it is expected, be completed by the end of the year. 
Within the last two months, upward of thirty-five municipalities 
have voted in favor of procuring power from the Hydroelectric 
Commission, thus evidencing the interest taken in the subject 
by the people.” 

At the annual meeting of the Mexican Light and Power Com- 
pany, held this week in Montreal, the old board of directors 
was replaced by an entirely new board, the nomination being 
made by the interests representing a majority of the = stock. 
The new board now consists of F. S. Pearson, C. E., of New 
York: Sir William Van Horne, George Flett, R. C. Brown, E. R. 
Wood, Z. A. Lash, J. M. Limantour, Walter Gow and Miller Lash. 

The annual meeting of the shareholders of the Dominion 
Power and Transmission Company, held in the city of Hamilton, 
Ont., approved the action of the directors in laying up a fund to 
the capital expenditure account. The earnings of the companies 
controlled by the Dominion company, as shown by the financial 
statement presented, amounted to $1,600,321, with a net profit 
of $302,623. The total value of the company’s properties is 
placed at a little over $18.000,000. 

If the by-law in its favor passes the Montreal City Council, 
the city will have a new electrical company to light the streets 
and houses and furnish power for manufacturing purposes. The 
company is known as the Electric Service Company of Canada, 
and claims it will be in a position to deliver 60,000 electrical 
horsepower by the end of 1910. Although strict secrecy is 
being maintained as to its movements, it is believed to have 
firm financial backing. 


-formation of rust, 


The preliminaries for a great electric power scheme recently 
consummated in Ottawa, involve the immediate expenditure of 
$1.000,000, and will mean the development of at least two powers 
in tbe northern part of the province of Ontario. It is said 
that the power will revolutionize the operation of mines at 
Cobalt and Gowganda. It is hoped to furnish power at $50 per 
horsepower-year that now costs $125, and a demand for 15,000 
horsepower at the beginning is looked for. At present about 
$1,000,000 a year in electricity is being used in the silver 
camp. W. 


DATES AHEAD. 


Iowa Independent Telephone Association. 
Des Moines, Iowa, March 9-11. 


Annual convention, 


Minnesota Electrical Association. Second annual meeting, 
Nicollet Hotel, Minneanolis, Minn., March 18-19. 


s Worcester Mechanical and Electric Exposition. 
Hall, Worcester, Mass., March 27-April 3. 


Louisville Electrical Show. 
April 12-24. 


Missouri Electric Light, Gas and Railway Association. An- 
nual convention, Springfield, Mo., April 15-17. 


Mechanics 


The Armory, Louisville, Ky., 


Iowa Electrical Association. Annual 


Rapids, Iowa, April. 


Southwestern Electrical and Gas Association. 
vention, Dallas, Tex., May. 


convention, Cedar 


Annual con- 


American Electrochemical Society. 
Falls, Ontario, May 6-8. 


Omaha Electrical Show. 
May 6-15. 

American Association of Electric Motor Manufacturers. An- 
nual convention, Hot Springs, Va., May 17-20. 

Association of Edison Purchasing Agents. 
tion, Atlantic City, N. J., June 1-4. 


National Electric Light Association. 
lantic City, N. J., June 1-4. 


American Railway Master Mechanics’ Association. 
convention, Atlantic City, N. J., June. 


Master Car Builders’ Association. 
lantic City, N. J., June. 


Ohio Electric Light Association, 
July 13-15. 


National Electrical Contractors’ Association. 
vention, Toledo, Ohio, July 21-23. 


Next meeting, Niagara 


Omaha Auditorium, Omaha, Neb.. 


Annual conven- 
Annual convention, At- 
Annual 
Annual convention, At- 
Annual convention, Toledo, 


Annual con- 


NEW PUBLICATIONS. 


JOURNAL OF THE AMERICAN PEAT SOCIETY—The Jan- 
uary number of the Journal, which is issued from Toledo, Ohio, 
contains accounts of the government producer-plant tests at St. 
Louis, ‘Commercial Aspects of Gasifying Peat,” by Robert 
Schorr, some practical hints, notes and news of the peat in- 
dustry, and the secretary's report of the meeting of the Ameri- 
can Peat Society at Toledo, Ohio, October 22-24, 1908. 


THE CORROSION OF IRON AND STEEL—The January, 
1909, Proceedings of the Engineers’ Society of Western Pennsylvanta 
contains an exhaustive discussion of the corrosion of iron and 
steel, by Alfred Sang. This paper takes up the composition and 
considering the carbonic acid, hydrogen 
peroxide, electrolytic, solution and occlusion theories. Compara- 
tive corrosions of iron and steel under varying conditions of 
external treatment and purity of composition are discussed and 
advice is given for the inhibition of rusting. 


OBITUARY. 


MR. EDWARD B. ELLIS, of Denver, Colo., who had attained 
considerable prominence in the city as an electrical engineer, 
was found dead near the railroad tracks at Powells, Neb. Heart 
failure was probably the cause of his death. 


THEODORE WESTON, a 1904 graduate of the school of elec- 
trical engineering, Purdue University, died of small-pox at Bang- 
kok, Siam, where he went a few months ago to superintend the 
electrification of ninety miles of railroad from Ragoon to 
Bangkok. 
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ELECTRIC RAILWAYS. 
(Speotal Correspondence.) 
CHICAGO, ILL.—The Chicago Railways Company, it is an- 


nounced, will spend over $11,000,000 this year in rehabilitation 
and new equipment. 


INDIANAPOLIS, IND.—Trolley service between Indianapolis 
and Cleveland, Ohio, was established February 19. The route is 
by way of Columbus. S. 


VANCOUVER, WASH.—The Vancouver Traction Company 
has been granted a twenty-five-year franchise for an electric- 
railway line in Vancouver. A. 


GRAND RAPIDS, WIS.—F. J. Wood and others are promot- 
ing an electric line to connect Grand Rapids with the villages of 
Port Edwards and Nekooosa. 


SEATTLE, WASH.—The Seattle Electric Company has been 
granted a franchise for an extension of its line along Ranier 
Boulevarde to Ranier Valley. . 


OAKLAND CITY, IND.—Plans are being made for the ex- 
tension of the Evansville & Rockport traction line north from 
Boonville, via Lynnville and Spurgeon, to Winslow. 


GOLDFIELD, NEV.—The Goldfield Traction Company has 
been given a franchise by the County Board of Commissioners 
for an electric transportation system in Goldfield. A. 


PORTLAND, ORE.—Articles of incorporation of the Port- 
land, Baker City & Butte Electric Railroad Company have been 
filed, The company is incorporated at $2,000,000. 


EVANSVILLE, IND.—The directors of the Evansville Street 
Railway Company have elected W. L. McCurdy president and 
given instructions that the service be improved. S. 


SPEARFISH, S. D.—The County Board has granted a fran- 
chise to the Black Hilis Traction Company to build a trolley 
line from Spearfish to the Northwestern tunnel. C. 


WARSAW, IND.—At a meeting of the directors of the 
Winona Traction Company it was voted to begin operating cars 
on the system on Sunday. March 7 is the day set for inaugurat- 
ing the first Sunday service. S. 


OTTAWA, CANADA.—Application will be made at the com- 
ing session of the Ontario Legislature for a charter for an elec- 
tric railway from London to Sarnia, Canada. Niagara power 
will be used by the company. W. 


WENATCHEE, WASH.—President W. A. Nichols, of the Big 
Bend Traction Company, states: that work will begin this spring 
on the construction of a $3,000,000 electric road to be built 
through the Big Bend wheat belt. À. 


HATTIESBURG, MISS.—It is reported that the officials of 
the local traction company have been authorized by stockholders 
to spend $75,000 to $100,000 in the erection of poles, purchase of 
additional wire, power plant, etc. B. 


SEATTLE, WASH.—A traction company, to take over and 
finish the construction of the old Seattle & Everett interurban 
line, has been incorporated by Jacob Furth and Vincent D. Miller 
with a capital stock of $2,000,000. C. 


SELMA, ALA.—Since the death of F. M. Abbott, owner of 
the Selma Street Railway, it is reported that Robert Jemison, 
former president of the Birmingham Railway, Light and Power 
Company, intends to buy the line, B. 


OAKLAND, CAL.—The Oakland Traction Consolidated has 
begun work on the construction of a cross-town line in Berkeley 
running from the Claremont Hotel to San Pablo Avenue, a 
distance of two-and-one-half miles. A. 


BOZEMAN, MONT.—A company has been organized with 
H. S. Buell as president, and Charles B. Anderson, secretary, 
to construct an electric railroad to Salesville. Work will be 
commenced as soon as weather will permit. C. 


LOUISVILLE, KY.—The Kentucky railroad commission has 
decided in the case of the Blue Grass Traction Company against 
the Queen & Crescent Railroad that the railroad must deliver 
and receive cars to and from the traction lines. 


LIGONIER, IND.—A contract has been awarded to W. C. 
Ross & Company, of Chicago, to construct the Ligonier-Cromwell 
portion of the Lake Wawasee, Ligonier & Lagrange Electric Rail- 
way. J. M. Babcock is president of the enterprise. S. 


WILMINGTON, CAL.—The Pacific Electric Railway Com- 
pany of Los Angeles has been granted the franchise for a 
connecting track between its main line and its Long Beach 
extension, which was petitioned for about a year ago. A. 


BUFFALO, N. Y.—The resolution offered by Alderman Fisher 
calling upon the corporation counsel to draft an ordinance re- 
quiring all the railroads to electrify their lines within the city 
within three years, is now in the hands of Corporation Counsel 
Desbecker, who is looking into the legal possibilities of the 
resolution. 
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' VALLEJO, CAL.—The electric-railway franchise formerly 
granted the Napa Valley Electric Company has been repealed, 
so far as it covers streets not made use of under the grant. 
About eight miles of franchise is forfeited by the company. A. 


GULFPORT, MISS.—The Gulfport & Mississippi Coast Trac- 
tion Company, it is stated, expects to place contracts during the 
next three weeks for the construction of 5.7 miles of track and 
for the necessary overhead material. J. A. Jones is general 
manager. 


EVANSVILLE, IND.—The stockholders of the Evansville, 
Mt. Carmel & Olney Electric Railroad Company have elected 
the following officers: President, Aden Knoph; secretary, El- 
mer Q. Lockyear; treasurer, Lewis Seitz; general manager, C. 
J. Siebert. S. 


VALLEJO, CAL.—Randall, Wright & Trowbridge of Oak- 
land, Cal, have been granted a fifty-year street-railway fran- 
chise. It is stipulated that the system must be completed and 
in full operation within three years, that the railway must light 
the streets along its route and that at least $30,000 shall be 
expended. A. 


NEW WESTMINSTER, B. C.—The British Columbia Elec- 
tric Railway Company is preparing to build a seven-mile electric 
road from New Westminster to Coquitlam Lake, to be used in 
carrying material to its proposed seventy-five-foot power dam 
at the lake. A. 


ALBANY, N. Y.—The City Traction Company of Oswego has 
been incorporated to build and operate an electric railroad from 
Oswego to Seneca Hill, Oswego County, ten miles. The capital 
stock is $550,000, of which $250,000 is to be six per cent pre- 
ferred stock. 


EPHRATA, PA.—Residents of Lincoln have started a move 
ment for the erection of a trolley line to connect Ephrata and 
Lebanon. In addition to Lincoln, the road would pass through 
the towns of Clay and Brickerville and through a thickly popu- 
lated section. 


JOPLIN, MO.—Of the $400,000 required to build the inter- 
urban line from Joplin to Bentonville, Springdale, Centertown and 
Tonittown, Bentonville will raise $100,000. This guarantee has 
been made the Western Investment and Security Company, of 
Minneapolis, Minn, B. 


ST. LOUIS, MO.—The expenditure of $2,000,000 for improve 
ments in 1909 is planned by Capt. Robert McCulloch, newly 
elected president of the United Railways Company. The plan 
includes the installing of pay-as-you-enter cars on all lines and 
the improvement of tracks. 


EUGENE, ORE.—Citizens of Eugene have applied for a fran- 
chise to construct and maintain an electric railroad from Eugene 
to Florence, at the mouth of the Siuslaw River. Those interested 
are: Free Thomas, Jack Rodman, J. W. Zimmerman, Charles H. 
Fisher, Fred Fisk and others. | 


YOUNGSTOWN, OHIO—New York capitalists, represented 
by S. J. Dill, general manager of the Elmira Light and Railway 
Company, are believed to be negotiating for the purchase of the 
properties of the Mahoning and Shenango Railway and Light 
Company, a $10,000,000 corporation. 


GUADALAJARA, MEXICO—The Compania de Travias, Luz 
y Fuerza de Guadalajara has completed its liquidation. It will 
pay $4 on each share of $100 par. The $11,000,000 corporation 
will be succeeded by a $7,000,000 corporation. Considerable of 
the old stock was held in the United States. 


PORTLAND, ORE.—The Portland, Baker City & Butte Elec- 
tric Railway Company has been incorporated with an authorized 
capital stock of $2,000,000. According to the articles of incor- 
poration, the company proposes to build an electric railway from 
Portland, through Baker City, to Butte, Mont. A. 


DAVENPORT, IOWA—At the annual meeting of the Daven- 
port & Manchester Interurban Company the following officers 
were elected: L. Matthews, Manchester, president: J. A. Voor- 
hees, Monticello, vice-president: F. W. Rank, Moline, Ill., secre 
tary, and T. F. Halligan, Davenport, treasurer. C. 


PORTLAND, ORE.—Fire on February 9 damaged the caf 
shops of the Portland Railway, Light and Power Company to 
the extent of $25,000, the loss being chiefiy on the building 
and on wood-working machinery. The company’s car barns 
and machine shops were saved by a brick firewall. A. 


TERRE HAUTE, IND.—The Terre Haute, Merom & South- 
western Traction Company has filed articles of incorporation, 
with a capital of $10,000. This company is headed by J. M 
Roberts, who has already built a portion of the road. It is 
asserted that the line will now be speedily completed. S. 


OROVILLE, WASH.—Reports have been received of the sale 
of bonds to Belgian and Dutch capitalists for the construction of 
a new electric railway through Okanogan County from Nighthawk 
to Brewster, giving more than enough money to complete the 
road. Construction is expected to start’ within a_few weeks. 
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SAN FRANCISCO, CAL.—Chief Engineer B. P. Legare, of 
the United Railroads, announces that during the next few months 
the company will expend upward of $500,000 on track improve- 
ments. Mr. Legare also says that the company anticipates ex- 
pending in the next four years over $5,000,000 in improving its 
system. A. 

YONKERS, N. Y.—An order signed by Judge Lacombe au- 
thorizes Frederick W. Whitridge, as receiver of the Third Avenue 
Railway and the Union Railway, to construct and operate a 
double-track extension from Fort George across the Harlem River 
along Pelham Avenue and the Southern Boulevard to the Bronx 
Park Zoo. 


SALT LAKE CITY, UTAH—An official statement by the 
Utah Light and Railway Company gives the amount of track 
rebuilt by the company during 1908 as 29.25 miles, compared 
with 28.84 miles in the year preceding. The work of recon- 
structing the company’s lines will be continued during the 
present year. A. 


OTTAWA, ILL.—The Chicago, Ottawa & Peoria Railway 
Company has appropriated $700,000 for the building of the inter- 
urban line from Streator to Ottawa and from Seneca to Morris. 
Manager H. E. Chubbuck stated that the work would be started 
as soon as a satisfactory agreement could be made for an en- 
trance into Ottawa, 


MACON, GA.—The control of the Macon Railway and Light 
Company has passed into the hands’ of local capitalists. W. 
Jordan Massee is at the head of the company, and old officers 
who were managing various departments some years ago have 
been re-elected, with J. T. Nyhan manager, and J. H. Hertz, sec- 
retary and treasurer, L. 


ST. PAUL, MINN.—A bill to tax interurban and suburban 
electric railroads on their gross earnings has been introduced in 
the Minnesota Legislature by John Zelch and Andrew Anderson. 
It taxes these electric roads at the same per cent as steam roads, 
but provides for a distribution of the tax among the towns, vil- 
lages, county and state. 


- NEW YORK, N. Y.—The Public Service Commission has 
sent to the Secretary of War, Luke E. Wright, asking permis- 
sion to tunnel beneath the Harlem River, over which the depart- 
ment has jurisdiction. The tunnel, when it is built, will form 
part of the proposed Lexington Avenue-Broadway Subway, which 
the commission has planned. 


PITTSBURG, KAN.—The Girard Coal Belt Electric Railway 
Company has begun active operations to extend its line to Pitts- 
burg, which will give it a mileage of twenty miles, extending 
through the coal towns of the county. This will connect Pitts- 
burg with nearly all of the best towns in southeast Kansas and 
southwest Missouri by trolley. 


CLINTON, MO.—Application has been made to the City 
Council by the Western Missouri Interurban Railway Company 
for a franchise to build an electric railway through Clinton. The 
line is projected from Odessa through Warrensburg and Green- 
field to Clinton, a distance of seventy-five miles. George S. 
Halliday of Clinton is president. 


RICHMOND, IND.—The City Council has decided to permit 
the Terre Haute, Indianapolis & Eastern Traction Company to 
continue to use Main Street for a high-tension wire feeder. The 
city contended that the wire was dangerous and ordered it down, 
but the company stood on its franchise and after a year of 
contention the city gave up the fight. S. 


EASTON, PA.—The merger of the Easton Transit Company 
and the Easton & South Bethlehem Transit Company under the 
name of the former has been approved. The Easton company 
has a capital of $2,150,000, the president being H. R. Fehr of 
Easton, with S. H. Hackett, Easton, vice-president, and E. B. 
Maltby, Easton. secretary and treasurer. 


EVANSVILLE, IND.—Plans are being made for a subsidy 
election to vote a tax in aid of the construction of a branch 
or extension of Evansville, Suburban & Newburg Electric Rail- 
way from Boonville to Christney and Lynnville. The cost of 
building the twenty-four miles of track will be about $500, 000. 
The subsidy tax, if voted, will amount to $90,000. S. 


LAPORTE, IND.—The Pere Marquette Railroad has made a 
proposition to the business men of Laporte, to place a motor 
car in service on the new Buffalo and Lacrosse branch of the 
Grand Rapids division, provided the city subscribes $8,000 for the 
purchase of the car. The road would use the motor car to meet 
the encroaching competition of interurban electric lines. 


BLOOMINGTON, ILL.—The Illinois Traction System will 
build an addition to the main power house at Riverton which 
will cost nearly $100,000. A 3,000-kilowatt turbine will be in- 
stalled and other new machinery will be added. The total ap- 
propriation for the ensuing year will be about $5,000,000, which 
will include the building of the St. Louis bridge and "several 
extensions which are in view. 
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KIRKSVILLE, MO.—G. W. Strubher and George E. Wood- 
house of Peoria, Ill., in the interest of eastern capitalists, are 
seeking to build an electric line from Connelsville, in the west- 
ern part of Adair County, through Novinger and Kirksville, to 
Gibbs, on the Santa Fe. The proposed line will be about thirty 
miles in length, costing approximately $1,000,000, and will open 
up one of the richest coal fields in Missouri. 


ALAMEDA, CAL.—Engineers representing the Southern Pa- 
cific Railroad Company have completed an investigation of the 
company’s steam lines in Alameda which are shortly to be 
electrified. It is now announced that the change will be com- 
pleted, so far as the city is concerned, within one year. The 
work will be commenced as soon as a right-of-way is secured 
for a connecting loop at the east end of the city. A. 


NEW YORK, N. Y.—Bion L. Burrows, of the American 
Monorail Company, has been conferring with members of the 
New York Public Service Commission recently and it is prob- 
able that if the monorailroad, which is to take the place of the 
City Island horse-car line, proves a success, applications will 
be made to extend the system throughout the Bronx. The In- 
terborough Rapid Transit Company is interested in the project. 


INDIANAPOLIS, IND.—The recent ruling of the Supreme 
Court to the effect that a general contractor employed to build 
a traction road may not hold a mechanics’ lien on the company’s 
property but must depend on personal judgment to secure any 
balances due, will, it is believed, make contractors a little wary 
about taking future contracts of this kind, The court holds 
that mechanics, laborers and material men are alone entitled 
to such liens. S. 


TERRE HAUTE, IND.—Work has been resumed on the con- 
struction of the Terre Haute-Merom traction road, which will 
connect Terre Haute, Prairie Creek, Prairieton, Fairbanks and 
Merom. Considerable work was done on this line a year ago 
and rails are laid on six of the eighteen miles required. The 
line, when completed, will operate through a rich farming 
country which has no immediate railroad facilities. Don M. 
Roberts of Terre Haute is the promoter of the road. S. 


WELLAND, ONTARIO—George H. Burgar is endeavoring to 
secure a franchise for an electric railway to provide local service 
from Welland to the lake shore. The first part of the line will 
be built from the Grand Trunk to the Michigan Central and a 
second section from the M. C. R. to the Air Line. It is possible 
that an extension may then be made to Port Colborne. The com: 
pany will endeavor to get the first two sections in operation 
early this year and the third before the beginning of 1910. 


DULUTH, MINN.—In an action brought by the city against 
the Interstate Traction Company to recover $34,200 for failure 
on the part of the company to file with the city comptroller 
on the first Monday in February in each year a statement of 
the actual cost of running the plant, the actual debts and obli- 
gations, the net income and the amount of stock held by each 
stockholder, tne company has filed a demurrer that the com- 
plaint does not state facts sufficient to constitute a cause of 
action. C. 


GUTHRIE, OKILA.—The Woodward Interurban Railway Com- 
pany has been chartered with $25,000 capital stock. The length 
of the proposed road is 140 miles, It is to start at Woodward, 
passing through Mutual and Richmond in Woodward County, 
Seiling in Dewey County and Canton in Blaine County. A branch 
is also projected to start at Woodward and run through Supply 
in Woodward County, Buffalo in Harper County and on to Engle 
wood, Kan, The directors, all of Woodward, are headed by 
James Spurlock. 


SACRAMENTO, CAL.—Senator Caminetti has introduced a 
constitutional amendment in the State Senate which provides 
for the construction and maintenance of state highway railways 
for steam, electric, motor and other train service. The state is 
not to operate the trains, but to build the lines, laying rails, and 
then opening up the roads to any company, or companies wishing 
to run trains over it. In this way it is hoped to have a network 
of state highway railways running in every direction and .com- 
petition entered into which will benefit the producer and shipper. 


DECATUR, ALA.—Captain W. H. Morris of Russellville, Ala., 
and Mr. Fitzgerald of the Foster-Creighton Company of Nash- 
ville, Tenn., and others are figuring on building an interurban 
electric railroad from Decatur to Russellville, passing through 
Moulton, the county seat of Lawrence County. The road would 
open up one of the finest farming sections in north Alabama, 
the Moulton Valley, This valley is now without a railroad of 
any kind. The road would also open up a fine coal and fron 
region which has never been developed on account of the lack 
of a railroad. 


PHILADELPHIA, PA.—Directors of the American Railways 
Company have authorized a new issue of $6,000,000 four-and-one- 
half per cent convertible bonds, which will be issued in exchange 
for the interstate four’s. It will require $5,390,625 of these new 
American Railway bonds to make the.exchange at fifty per cent 
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for the $10,781,250 issue of Interstate four’s. The American 
Railways Company has an authorized stock issue of $25,000,000. 
of which only $5,095,100 has been issued, so that no additional 


stock authorization is necessary to provide for the convertible 
feature of the new bonds. 


DENVER, COLO.—Electric passenger cars are now running 
over the Intermountain Railway, formerly the Denver & Inter- 
mountain Railway, between Denver and Golden, Colo., a distance 
of thirteen miles. For the past fifteen years this has been a 
steam line. The electrifying of the road was recently completed 
at a cost of approximately $135,000. The company has installed 
its own power plant about five miles from Denver. The power 
plant consists of an 800-horsepower Corliss engine, with a battery 
of four 200-horsepower boilers. The electricity is generated by a 
500-kilowatt compound generator. 


NEW YORK, N. Y.—Contracts will be let in a few weeks 
for the erection of power plants on the Missoula and St. Joe 
rivers to develop power for operating the Chicago, Milwaukee & 
Puget. Sound (St. Paul’s Pacific Coast extension) through the 
Bitter Root Mountains by electricity. The intention is to install, 
immediately upon the completion of the two power sites, elec- 
trical operation between St. Regis, Mont., and St. Joe, Idaho. 
The St, Paul is investigating the possibility of displacing steam 
locomotives with electric for all traffic. Each of the two plants 
to be installed will be 25,000 horsepower. 


NEW YORK, N. Y.—Plans for a new and important addition 
to the rapid-transit system of New York city were revealed 
when William G. McAdoo, president of the Hudson & Manhattan 
Railroad Company, filed with the Public Service Commission an 
application to extend the McAdoo tunnel from its present 
terminus at Thirty-third Street and Sixth Avenue to the Grand 
Central Station in Forty-second Street, where a spacious under- 
ground terminal will be built providing for direct and easy 
communication with all points in New England, Long Island, 
Manhattan and the railroad terminals on the Jersey shore. 


SHARON, PA.—Plans for a traction line from Conneaut 
Lake to Smith’s Ferry on the Ohio River are being prepared by 
the Lake Erie & Youngstown Railroad Company. The company 
has secured franchises and the right-of-way for a line from Con- 
neaut, Ohio, to Youngstown, and it will be so built as to connect 
with the Cleveland to Sharon street railway. The company is 
capitalized at $3,000,000, and Toledo, New York and Berlin 
capitalists are the projectors. The line will be built south from 
Youngstown through Petersburg and East Palestine, Enon Valley 
and thence by way of Darlington to Smith’s Ferry, Beaver 
County. 


PEORIA, ILL.—The Illinois Traction System will change the 
Peoria-Bloomington line from single-phase alternating current to 
direct current. This part of the lines of the company has been 
operated with alternating current from the power house in 
Peoria, and has been the cause of trouble on account of the cars 
having to run into cities where the trolley circuits are direct 
current, The line from Mackinaw to Springfield will also be 
included in the change, making an alteration on about one hun- 
dred miles of road. The road has operated with alternating cur- 
rent through step-down transformers fed from the 33,000-volt 
high-tension lines from the Peoria power house. Vv 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


GARY, OKLA.—The Farmers’ Telephone Company has been 
incorporated with a capital stock of $20,000. : 


NASHVILLE, ILL.—The Farmers’ Mutual-Telephone Com- 
pany has increased its capital stock from $1,400 to $2,000. P. 

HAMILTON, TEX.—The Hamilton-Hico Telephone Company 
has been formed with a capital of $20,000 by V. V. Wesier, J. F. 
Meisen and Sidney Ross. 


ORANGE, TEXAS—The Southwestern Telephone Company 
will spend about $15,000 in remodeling its plant in Orange. 
Work will begin in sixty days. 


COOLEEMEE, N. C.—The Cooleemee Telephone Company has 
been chartered, with a capital of $10,000, by J. M. Ledford and 
others, to operate in Rowan County, N. C. L. 


FARMINGTON, KY.—The Farmington Telephone Company 
has been organized with a capital of $5,000. The incorporators 
are J. C. Shelton, J. J. Trumbo and D. C. Turner. 


WOODSVILLE, OHIO—The National Telephone Company, of 
Wheeling, W. Va., has purchased the Woodsville Telephone Com- 
pany, operating in Monroe County, Ohio, paying $540,000. The 
plant will be improved. 


WELLINGTON, MO.—The Wellington Farmers’ Telephone 
Company has been organized with a capital of $1,200, to operate 
a telephone system. Monroe Garrison, Daniel Stewart and Jobn 
C. Benbow are the incorporators. 
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DETROIT, MICH.—The Detroit River Telephone Company, a 
down-river connection of the Home, has been incorporated with 
$60,000 capital, all paid, by Fred T. Moran, Arthur E. Barker, 
James E. Brailey, S. E. Fisher and Thomas A. E. Weadock. 


ROGERSVILLE, TENN.—A. charter has been granted to the 
Rogersville Telephone and Telegraph Company, with a capitaliza- 
tion of $5,000. The incorporators are Messrs. W. D. Harmon, 
G. A. Smith, J. A. Thompson, G. S. Stansill and A T. Bowen. 


CHAMBERSBURG, PA.—The Letterkenney Telephone Com- 
pany has been organized by a group of farmers, electing Reuben 
Rife, president; William B. Schaeffer, secretary, and Daniel 
Hunsecker, treasurer. The line will be fifteen miles in length. 


WINNIPEG, MANITOBA, CANADA—After the announcement 
was made that the profits of the Manitoba telephone system un- 
der the operation of government Officials were $168,000 for the 
first year, the T.egislature has decided to reduce the present rates 
one-third. 


SULLIVAN, IND.—The Central Mutual Telephone Company 
has been formed with a capital stock of $1,000, to operate a 
mutual telephone company. The directors are Philip T. Lloyd, 
Herschel V. Stark, Charles Moore, Ira S. Anderson and William 
H. Bennett. 


ROGERSVILLE, TENN.—The Rogersville Telephone and Tele- 
graph Company, of Hawkins County, with a capital of $5,000, has 
been chartered. The incorporators include W. D. Harmon, Geo. 
A, Smith, J. A. Thompson, G. S. Standsill and A. T. Bowen, all 
of Rogersville, B. 


SAN RAFAEL, CAL.—The Pacific Telephone and Telegraph 
Company has announced that $150,000 will be spent in improving 
the telephone systems in the vicinity of San Rafael. A portion 
of this amount will be spent on the plant at Kentfield, Ross 
and San Anselmo, A. 


BELLEFONTAINE, O.—A deal is being negotiated at Belle 
fontaine, it is said, whereby the Farmers’ Telephone Company 
of Union County will purchase from the Central Union Tele 
phone Company its exchanges at West Mansfield, East Liberty, 
Byhalia and Raymond, O. H. 


OTTAWA, OHIO—The Putnam Telephone Company, whose 
wires throughout the adjacent country were completely wrecked 
by the late storm, has decided to install an entirely new plant 
as soon as possible. Cables will replace much of the open con- 
struction and central-energy telephones will be installed. H. 


OAKLAND, CAL.—Bids have been called for by the Board 
of Supervisors for a telephone franchise asked for by the Home 
Telephone Company, of Alameda County. The proposed fran- 


chise will cover the highways of the county outside of incorpo- 
rated towns. The bids will be opened March 29. A. 


SAN FRANCISCO, CAL.—At the annual meeting of the Pa: 
cific Telephone and Telegraph Company the following officers 
were re-elected: H. T. Scott, president; E. C. Bradley, vice 
president and general manager; E. J. Zimmer and Louis Glass, 
vice-presidents; and F. W. Eaton, secretary and treasurer. A. 


SEMINARY, MISS.—The Cumberland Telephone Company is 
erecting poles and placing brackets along the line of the Gulf 
& Ship Island Railroad. The Home Telephone Company will have 
an exchange, so that Seminary will soon have long-distance con: 
nections with Gulfport, New Orleans and Jackson. The wires are 
to be placed at once. B. 


TOLEDO, O.—James S. Brailey, Jr., in his effort to build 
up the plant of the Detroit Home Telephone Company, has re 
cently removed Floyd Dull and Edward Cline, well known for 
their connection with the Toledo Home Telephone Company, to 
the Detroit field. The company has been in operation about 4 
year and has 13,000 subscribers. H. 


JACKSON, MISS.—The Home Telephone Company, operating 
exchanges at Hattiesburg, Vicksburg and Meridian, has secured 
rights-of-way over the Gulf & Ship Island Railroad for a long 
distance line from Hattiesburg to Gulfport. The securing of the 
telephone right-of-way put a stop to the legal proceedings Bae 


to condemn the railway’s right-of-way. . 


JONESBORO, ARK.—President Hatcher, of the. Hatcher 
Brokerage Company, L. W. Fielding, manager of the Home Tele- 
phone Company, and Floyd Smith have formed a company, pur 
chasing the telephone exchange at Lake City, ten miles east of 
Jonesboro. The new company, known as the People’s Telephone 
Company, will have about 300 telephones in use. B. 


PEORIA, ILL.—The presidents and general managers of in- 
dependent telephone companies recently met in Peoria at the 
cail of the committee appointed to ascertain the feasibility of 
establishing a clearing house for toll lines operating in this part 
of the state. W. J. Thill, of Des Moines, manager of the clearing 
house of Iowa and part of Missouri, made an address on the 
benefits of the clearing house. N: 
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PERSONAL MENTION. 


MR. PORTER G. JONES, formerly of the Western Electric 
Company, has resigned and taken a position with the Dearborn 
Drug and Chemical Works, Chicago, Il. Mr. Jones will cover 
the south central part of Pennsylvania for his company. 


MR. H. L. SHIPPY, treasurer and manager of John A. Roeb- 
ling’s Sons Company, New York, bas retired for the present from 
active work. Mr. Shippy has been in poor health for some time 
and in the hope of a quicker recovery will take an extended 
rest. 


MR. HERBERT E. STONE has become connected with the 
Dearborn Drug and Chemical Works, Chicago, Ill., as manager 
of sales in the eastern department, with headquarters in New 
York city. Mr. Stone was formerly president of the N. A. S. E, 
and recently manager of the Pittsburg office of the Chapman 
Valve Company. In his new connection Mr. Stone will have 
associated with him a corps of able assistants. 


MR. EDWIN H. CHENEY bas been appointed manager of 
the Chicago district for the Wagner Electric Manufacturing 
Company, with headquarters in the Marquette Building, Chicago. 
Since his graduation from the 
electrical engineering course of 
the University of Michigan in 
1892, Mr. Cheney has been lo- 
cated in Chicago, where he first 
entered the employ of the Chi- 
cago Edison Company as chief 
draftsman, and was subsequently 
connected with its construction 
department until 1899. He left 
the , Edison employ to become 
treasurer and manager of the 
Mutual Electric Company of Chi- 
cago, a construction concern, fill- 
ing this office until 1901, when 
he resigned to become secretary 
and treasurer of the Illinois 
Maintenance Company. After five 
years this connection was discon- 
tinued to become president of 
the Fuel Engineering Company, lately resigning to accept the 
appointment of the Wagner company as its Chicago district man- 
ager. Mr. Cheney’s energy, ability and engaging personality, as 
well as his thorough knowledge of electrical manufacture and 
installation, will make him a valuable acquisition to the Wagner 
company’s selling staff. 


MR. C. G. YOUNG, formerly with J. G. White & Company 
during sixteen years of extensive general and construction ex- 
perience, announces that he has opened offices at 60 Wall Street, 
New York city, and is prepared 
to undertake engineering con- 
struction, examinations and re- 
ports, including estimated earn- 
ings, for managers, owners, in- 
vestors and financial syndicates 
in any part of the world. Hav- 
ing engaged to make certain im- 
portant examinations and reports 
in the Far East, Mr. Young will 
be in the Philippine Islands, 
China, Japan and Siberia, from 
March until August, and, there- 
fore, is available for other ex- 
aminations and reports en route. 
Mr. Young will go first to Japan, 
sailing on the Temyo Maru, and 
will later visit the Philippine 
Islands for special examinations 
and reports on important investi- 
gations for J. G. White & Com- 
pany and the Manila Suburban 
Railway Company. Returning by 
way of Hong-Kong and Shanghai. 
Mr. Young will enter the interior of China over the new rail- 
ways, finally reaching Vladivostok to take the Siberian Railway 
to Europe. During Mr. Young’s absence his office will be under 
the direction of his associate, Mr. J. N. H. Cornell. 


MR. EDWARD G. ACHESON, president of the International 
Acheson Graphite Company of Niagara Falls, N. Y., had the 
degree of Doctor of Science conferred upon him by the Uni- 
versity of Pittsburg on February 12. The convocation was held 
in Carnegie Music Hall and was in commemoration of the birth 
of Abraham Lincoln and of Charles Darwin. The degree of 
Doctor of Science was conferred upon Mr. Acheson because of 
the many successes he has scored as the result of his scientific 
research. It was he who gave to the world the abrasive known 
as carborundum, also the product siloxicon, as well as artificial 
graphite. His electric furnace work has given him prominence 
as the greatest expert in this line in the world. His work has 
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added very materially to the world’s wealth and will be of 
materia] assistance in the future conservation of our natural 
resources, particularly so in the case of lubricating oils, as his 
latest process for deflocculating graphite and applying it to lubri- 
cation is esteemed and appreciated as a factor destined to 
largely conserve the world’s supply of lubricants. In many other 
respects Mr. Acheson’s work has been remarkable, for his success 
in making valuable new articles from commonplace raw ma- 
terials has opened new possibilities in many fields. 


ELECTRICAL SECURITIES. 


While there was a slight increase in activity in last week’s 
stock markets, the general result was a lowering of prices, which 
was accompanied by considerable liquidation. The decline was 
led by the United States Steel stocks as a result of a rumored 
conflict between the big corporation and the independent in- 
terests. The expectation of considerably lower prices for every- 
thing except rails affected the market seriously. One of the 
important features in connection with public-utility corporations 
was the announcement by the Public Service Commission of 
New York state that it would permit the issue of $30,000,000 of 
Erie bonds. 

Dividends have been declared upon the following electrical 
securities: Northern Ohio Traction and Light; quarterly divi- 
dend of one-quarter of one per cent, payable March 15. Northern 
Texas Electric Company; semi-annual dividend of $3 a share on 
the preferred, payable March 1. Terre Haute Traction and 
Light; a dividend of three per cent, payable February 27. 


ELECTRICAL SECURITIES FOR THE WFEK ENDED FEBRUARY 20. 


New York: Closing. 
Allis-Chalmers common .................: 14 
Allis-Chalmers preferred ................. 454 
American Tel, and Tel. Company.......... 128% 
Brooklyn Rapid Transit.................-. 69% 
General Electric ........ 0... ccc eee ee eee 152% 
Interborough-Metropolitan common ....... 14% 
Interborough-Metropolitan preferred ...... 40% 
Kings County Electric.................... 123 
Mackay Companies (Postal Telegraph and 

Cables) common .............cc cee ecees 72% 


Mackay Companies (Postal Telegraph and 
Cables) preferred ...........ccc cece eees 


Manhattan Elevated ...............0 ccc ees 145 
Metropolitan Street Railway............... 28 
New York & New Jersey Telephone...... 114% 
7 Western Union ....... 0... cc cece cee ees 6614 
Westinghouse Manufacturing Company.... 79 
Boston: Closing. 
Edison Electric Tluminating..... EEES 251 
Massachusetts Electric ......esseseascesso 68 
New England Telephone................0¢ 132 
Western Telephone and Telegraph pref... 78 
Philadelphia: Closing. 
Electric Company of America............. 11% 
Electric Storage Battery common......... 46 
Electric Storage Battery preferred........ 46 
Philadelphia Electric ......... SS Lat ces ae as Be 11% 
Philadelphia Rapid Transit............... 27% 
United Gas Improvement............ s... 90% 
Chicago: Closing 
Chicago Telephone .................c cee 131% 
Commonwealth Edison ................... 108% 
Metropolitan Elevated preferred........... 46 
National Carbon common................. 8514 
National Carbon preferred................ 118% 


NEW MANUFACTURING COMPANIES. 


HAMILTON, OHIO—The Butler Electric Equipment Com- 
pany has been incorporated with a capital of $10,000. P. 


SAN FRANCISCO, CAL.—The Martland Electric Company 
has been reorganized as the Lachem Electric Company. E. C. 
Lachem, who has been with the company for many years, is 
now general manager. A. 


NEW YORK, N. Y.—The A. A. Automatic Manufacturing 
Company of New York city has been incorporated to manufac- 
ture electric cooking utensils. The capital stock is $100,000 and 
the incorporators are Adolph Aderer, William M. Lambert, L. 8. 
Oppenheimer and Maurice W. Gorge. 


PROPOSALS. 


UNITED STATES POST OFFICES AT BOULDER, COLO., 
AND RUSTON, LA.—The office of the Supervising Architect, 
Washington, D. C., will receive sealed proposals until March 35 
for the construction, complete, of the United States Post Offices 
at Boulder, Colo., and Ruston, La., in accordance with specifica- 
tions which may be had from the postmasters at Boulder and at 
Ruston, or from the office of the Supervising Architect. 
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ELECTRIC LIGHTING. 
(8pectal Correspondence.) 


BUFFALO, N. Y.—The Buffalo Electric Company has in- 
creased its capital stock from $5,000 to $25,000.. 


MACON, MO.—The city of Macon will spend about $19,000 
in improvements to its electric-lighting system. P. 


LYONS, GA.—A new electric-light plant will be established 
at Lyons, Address §. I. Hussey for information. 


OELWEIN, I1A.—The Oelwein Light, Heat and Power Com- 


pany is spending about $35,000 in improvenrents. P. 
LA CROSSE, WIS.—La Crosse will put in an electric-light 
plant to be operated in connection with the waterworks. P. 


BASIC CITY, VA.—The city will issue bonds to the amount 


of $25,000 for an electric-light plant, and other improvements. 


TORRINGTON, CONN.—The Torrington Electric Light Com- 
pany has increased its capital stock from $300,000 to $450,000. 


NAPA, CAL.—D. N. Lehe has been granted a franchise by 
the supervisors of Napa County for a light and power sys- 
tem, A. 


GILBERT, MINN.—The Virginia Light and Water Company, 
of Virginia, Minn., is seeking to secure an electric-light fran- 
chise. C. 


JERSEY CITY, N. J.—Fire did $7,000 damage in a substation 
power house of the Public Service Commission, at 188 Steuben 
Street. 


FRIENDSVILLE, MD.—The Friendsville Electric Light Com- 
pany has broken ground for its new hydroelectric lighting plant 
near the city. ` 


- GOLDFIELD, NEV.—The St. Ives Leasing Company, a min- 
ing company of Goldfield, will erect a hydroelectric plant at a 
cost of about $10,000. A. 


GUTHRIE CENTER, IA.—The Iowa Construction Company 
of Eldora has been granted an electric-light, telephone and 
street-railway franchise. 


LOS ANGELES, CAL.—The electors of Los Angeles have 
voted bonds for $150,000 for the purpose of enlarging the present 
municipal lighting plant. A. 


LEWISTON, IDAHO—H. Bourke and associates have been 
granted a franchise to erect and operate an electric-light and 
power system in Lewiston. A. 


PASO ROBLES, CAL.—The trustees of Paso Robles have 
appointed a committee to investigate the cost of erecting a 
municipal electric-light plant. A. 


MUSKOGEE, OKLA.—A heavy windstorm tore off the two 
smoke stacks of the power plant of the Muskogee Light Com- 
pany and damaged the plant. 


CORDELL, OKLA.—The City Council has granted a fran- 
chise to L. L. Landry, H. H. Sherman and J. F. Amis, Alva, 
Okla., for an electric-light plant. 


CENTRALIA, CAL.—The Twin City Light and Traction Com- 
pany has been formed at Centralia with a capital stock of 
$400,000, by H. C. Coffman, T. Hoss and A. Welch. A. 


ALTA VISTA, VA.—Alta Vista Land and Improvement Com- 
pany, of which T. V. Elsom is president, includes in its charter 
privileges development of. waterpower for lighting, heat, etc. 


CHARLESTON, MISS.—The Charleston Light and Power 
Company has been incorporated with $10,000 capital stock by 
J. H. Caldwell, W. B. Burke, E. D. Dinkins, J. C. Patterson and 
others. 


DOVER, DEL.—The Paintsville Water and Light Company, 
of Dover, has been incorporated with a capital of $300,000 by 
Edwin D. Lanel, L. D. Brooks and Martin Garnet, all of Phila- 
delphia. 

VICKSBURG, MISS.—The Vicksburg Railway and Light Com- 
pany is installing a 500-kilowatt Curtis steam turbine, which 
will about double the capacity of the present plant. W. B. Mor- 
mon is manager of the company. 


BINGHAMPTON, TENN.—The city has voted a $25,000 bond 
issue for construction of electric-light, water-works and sewer 
systems. The estimated total cost of the electric-light plant is 
$5,900; George B. Stewart is mayor. 


COLQUITT, GA.—The city of Colquitt, which recently voted 
$15,000 in bonds for an electric-light plant, will commence the 
erection of this station in the fall. Mayor L. E. Calhoun an- 
nounces that no plans have yet been made. 


SILVER CITY, N. M.—The New Mexico Light, Heat and 
Power Company has been purchased by J. B. Downey, of Den- 
ver, Colo., who announces that the entire plant will be over- 
hauled and that $15,000 will be spent in making improve- 
ments. A. 
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ANADARKO, OKLA.—The O'Neil Engineering Company, 
Dallas, Tex., which has charge of improvement to the electric. 
hght plant, will ask for bids for electrical supplies. $14,000 of 
bonds was recently reported voted for this plant. 


DULUTH, MINN.—The City Council is endeavoring to secure 
the passage in the State Legislature of a public-utilities bill, 
drawn by City Attorney Wilson, which will give the city the 
right to acquire and operate its own electric-light plant. C. 


PORTLAND, CAL.—The Crook County Light, Water and 
Power Company has been incorporated to install and operate a 
power plant at Cline Falls on the Deschutes River. The capital 
stock is $50,000. J. H. Jackson, of Redmond, is president, A. 


PORTLAND, ORE.—The Elkhorn Light and Power Company 
has been incorporated at Portland, succeeding the Baker Light 
and Power Company. The capital stock is $10,000 and the in- 
corporators are F. M. Harmon, L. Summers and John Rand. A. 


COLFAX, WASH.—D. G. Klinefelter, Mrs. Clara Klinefelter 
and Mrs. A. Maurelius have sold the Palouse City Light and 
Power plant to the Idaho-Washington Light and Power Company, 
of which M. J. Shields, of Moscow, Idaho, is manager, for $28,000. 


BAKER CITY, ORE.—Horace G. Burt, Ray Nye and R. B. 
Schneider of Fremont and several Omaha capitalists have taken 


over the electric-light plant of Baker City. They have natural ` 


waterpower at Sumpter which they will consolidate with the 
Baker City plant. 


COLUMBUS, O.—Herman Gamper, superintendent of the 
municipal light plant, has recommended the purchase of a 2,000- 
kilowatt machine for the plant. With the present number of 
lights and an additional 300 which are being placed, the plant 
will have reached its capacity. 


ASHLAND, ORE.—The electors of Ashland have voted 
$77,500 in bonds for the erection of a municipal light and power 
plant. The Ashland Electric Light and Power Company has 
secured a temporary injunction, stopping further proceedin 
until the Circuit Court decides the case, A. 


LEWISBURG, TENN.—The new electric-light plant, which 
was recently purchased from the city by the Lewisburg Light 
and Power Company, has been completed and put into operation. 
The company has a capital of $10,000. Dr. S. T. Hardison is 
president and Joe B. Hardison, secretary and treasurer. 


ATHENS, OHIO—The municipal light and water plants at 
Glouster have been closed down indefinitely, on account of a lack 
of funds in the city treasury with which to keep them in opera- 
tion. Both plants have been maintained with the revenue de 
rived from the saloon tax and the county has voted dry. 


LEXINGTON, VA.—A charter has been issued to the Rock- 
bridge Power Corporation. W. G. Mathews is president, Clifton 
Forge, Va.; Paul M. Penick, vice-president, Lexington, Va.; W. T. 
Paxton, secretary and treasurer, Buena Vista, Va. The capital 
stock of the company is $25,000. It will construct a heating, 
lighting and power plant. 


CHARLOTTE, N. C.—The Southern Power Company is to 
carry transmission lines to High Point, N. C., and also to Greens 
horo and Winston, thus disposing of power at a distance of be- 
tween 150 and 175 miles from the site of the power plants on 
the Catawba River in South Carolina. L. 


COLUMBUS, O.—Following the recommendation made by H. 
Gamper, superintendent of the Columbus municipal light plant, 
an ordinance will be introduced into Council to provide means 
for the increase of machinery at the plant. It authorizes the 
issue of bonds to the amount of $45,000 to purchase and install 
a 2,000-kilowatt machine and to provide for the foundations and 
necessary equipment. 


CAMDEN, S. C.—The South Carolina Legislature has been 
asked to grant charter and privileges to the Wateree Power Com- 
pany, with capital stock of $100,000, and privilege of increasing 
to $3.000,000. It plans to build a waterpower electric plant on 
the Catawba and Wateree rivers. The incorporators are J. T. 
McDonald, J. D. Harrison, John Boykin, L. C. Harrison, W. 8. 
Lee, J. P. Jones and others. 


HOOD RIVER, ORE.—Manager Goff, of the Hood River Light 
and Power Company, announces plans for a number of improve 
ments to the company’s system. A _ 750-kilowatt, 6,600-volt, al- 
ternating-current generator, driven by a 1,500-horsepower turbine, 
will be added to the present equipment. A storage reservoir 
will also be built for power purposes, and a sixty-inch valve will 
be placed in the main pipe near the power house. A. 


JOLIET, ILL.—Work on the construction of the thirty-five 
foot dam in the Kankakee River near Kankakee, to generate 
electric power, which will be sold to cities along the Kankakee, 
as well as to Joliet, will be begun in the summer, when the 
water in the stream is low, The promoter, Mr. Powers, who is 
handling the proposition, is renewing the options on the river 
land, which will be submerged with the rise of the water when 
the dam is completed. 
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INDUSTRIAL ITEMS. 


THD W. F. LEGGETT COMPANY, INCORPORATED, 39-43 
Gold Street, New York city, announces its incorporation. of the 
business formerly operated by W. F. Leggett at 56 Pine Street, 


New York city. 


THE WESTINGHOUSE TRACTION BRAKE COMPANY, 
Pittsburg, Pa., has prepared an instruction pamphlet, T-5042, on 
electric-pump governors, explaining the construction and opera- 
tion of this class of apparatus of its manufacture. 


THE H. KRANTZ MANUFACTURING COMPANY, Brooklyn, 
N. Y., bas prepared bulletin No. 23 on the subject of its panel- 
board switches and panel-board units, The lists of panel-board 
material are complete with classification, description and price. 


WICHES BROTHERS, Saginaw, Mich., machinery manu- 
facturers and dealers, issue their monthly stock list of boilers, 
engines, dynamos, motors and machinery at their sales ware- 
houses at Saginaw, Pittsburg, Pa., New York city and Jersey 
City, N. J. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey 
City, N. J., has prepared a handsome booklet entitled “Lubri- 
cating the Motor,” dealing with the subject of lubrication of 
automobiles, motor boats and motor cycles. The booklet opens 
with a brief treatment of fiake-graphite lubrication. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
Chicago, has a special bulletin giving the new prices on Crescent 
insulated wire and lamp cord, which it is sending out to its cus- 
tomers. The company is the western agent for this wire, and 
will be glad to send these bulletins to any who may be in- 
terested. 


THE HOLOPHANE COMPANY, New York, in the January 
issue of its publication, Holophane Illumination, presents an 
illustrated article on the lighting of a clothing store. An ac- 
count of a unique problem in lighting is the illumination of the 
College of the City of New York, illustrated and described in 
this number. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio, has 
ready for anouncement an extensive line of “Standard” motors, 
possessing a number of features of unusual quality. Descriptive 
matter will be furnished on request. The company has greatly 
enlarged its facilities and is busy upon a brisk demand for its 
well-known apparatus. 


THE STANDARD ROLLER BEARING COMPANY, Phila- 
delphia, Pa., announces the further expansion of its sales or- 
ganization by the appointment of F. M. Germane, formerly sales 
manager, as assistant general manager of the company; T. J. 
Heller as sales manager, and F. W. Lawrence as western repre- 
sentative with headquarters at Chicago. 


THE OHIO BRASS COMPANY, Mansfield, Ohio, has pre- 
pared a handsome catalogue, No. 2, on O-B Hi-Tension porcelain 
insulators. These products are made in a variety of sizes and 
patterns for pressures up to 60,000 volts in the upright pin-type 
insulators. The catalogue also lists a number of strain in- 
sulators, and various articles of line material. 


THE C. H. WORCESTER COMPANY, Chicago, through its 
secretary-treasurer, W. P. Bowring, states that the demand for 
cedar poles, which the company produces, has shown a gratifying 
increase during the past week. Mr. Bowring anticipates a good 
business within the next month and reports that the Worcester 
company is well equipped to meet the demands of users of poles. 


THE GREGORY ELECTRIC COMPANY, Chicago, in sending 
out its February bargain sheet, calls attention to the fact that 
it is overstocked, particularly on 125-volt direct-current gen- 
erators and must reduce its stock to its normal level. Prices 
have been reduced for the pre-inventory clearance sale of gen- 
erators to close out as many as possible by March 1, particularly 
on 125-volt apparatus. 


THE HARVARD ELECTRIC COMPANY, 66 West Van Buren 
Street, Chicago, and 136 Liberty Street, New York city, manu- 
facturer of Harvard patent galvanized channel-steel brackets, in 
addition to a general line of electrical specialties, through its 
president, Frederick Greer, announces that it had not discon- 
tinued the manufacture and sale of Harvard brackets, to which 
effect an unconfirmed report was given some circulation. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued a bulletin devoted to its large transformers describ- 
ing oil-cooled, water-cooled and air-blast transformers of large 
capacity. General Electric bulletin No. 4643 illustrates and de- 
scribes a line of switchboard instruments, circular in shape, 
and of strictly first-class construction, with prominent, legible 
and well-lighted scales and large needles. Bulletin No. 4644 de- 
scribes a motor-generator set particularly suited for use in 
connection with searchlights, welding, power work, or as a re- 
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versible booster for battery service. In bulletin No. 4641 the 
advantages of the use of electricity in the lumber and wood- 
working industries are explained. The relative merits of alter- 
nating and direct current are briefly stated and a description 
is given of the plant of the Great Southern Lumber Company. 
The bulletin includes numerous illustrations. 


THE FIBRE CONDUIT COMPANY, Orangeburg, New York, 
has issued a second edition of its catalogue of Orangeburg fiber 
conduit, which describes the manufacture and use of linaduct 
and conduit fittings and supplies. Since the first edition was 
printed the capacity and output of the company’s plant have 
been increased several times. The book is illustrated with a 
number of views of installations. + 


THE ELECTRIC CABLE COMPANY, Bridgeport, Conn., suc- 
cessor to the Magnet Wire Company, the Peerless Electric Com- 
pany and the Eastern Electric Wire and Cable Company, has 
issued an excellent handbook of its magnet wire, weather-proof 
wire, rubber wire, annunciator wire, office wire, Voltax insulating 
paints and varnishes, and other products. The book contains 
some useful tables of wire data. 


THE MINNEAPOLIS STEEL AND MACHINERY COM- 
PANY, Minneapolis, Minn., has secured an «rder from the 
Hoopeston Gas and Electric Company, Hoopeston, Ill., for a 100- 
horsepower Muenzel producer-gas engine. The company already 
has installed a 280-horsepower Muenzel producer plant and the 
small engine will be run on the light loads, which will conduce 
to more economical operation of the entire plant. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
received, among recent ordefs, one for a 250-kilowatt motor- 
generator set for the Tennessee Coal, Iron and Railroad Com- 
pany, Ensley, Ala. Another order is for about fifty horsepower 
of small elevator motors from the Haughton Elevator and Ma- 
chine Company, Toledo, O. Yawman & Erbe, Rochester, N. Y., 
have also placed orders for a number of two-fifths-horsepower 
motors for use on some of their specialties. 


THE WESTERN ELECTRIC COMPANY, Chicago, calls at- 
tention to its Hawthorn ignition dry battery, which it predicts 
will continue to give good service after similar cells have been 
réhewed. The materials used in these batteries, the manufac- 
turer explains, are subjected to the most rigid chemical tests 
and only the purest materials are accepted. By this use of 
chemically pure materials the local action has been practically 
eliminated in these cells, resulting in their long life. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has issued a new bulletin, No. 83, on the subject 
of its single-phase alternating-current motors. This class of 
motors start on the repulsion principle, an automatic governor 
in the armature converting the connections to those of an in- 
duction motor after speed has been attained. The bulletin pre- 
sents a number of characteristic and torque curves, and illus- 
trates the variety of applications to which this motor is suited. 


THE INDUSTRIAL INSTRUMENT COMPANY, Foxboro, 
Mass., has issued bulletin No. 16 relating to its revolution 
counters, tachometers and tachographs. These counters are 


adapted for recording any reciprocating motion. The figures 
cannot be reset without the use of a key. The operation of the 
tachometers and tachographs is based upon a centrifugal-gov- 
ernor principle. These instruments are made in a variety of 
styles and sizes, including portable and stationary types. A 
speed-fluctuation recorder manufactured by the same company 
shows and records the angular variation in speed for one or a 
number of revolutions. 


THE L. B. ALLEN COMPANY, INC., maker of Allen com- 
mutator lubricant, has received a letter from D. L. Fagnan, a 
well-known chief engineer of Cleveland, O., who says: “As for 
the Allen commutator lubricant, a glance at my commutators 
is enough. They’re as smooth as silk. Positively no wear has 
taken place either on brushes or commutator; no sparking or 
heating. In fact, I am satisfied it is the best on the market.” 
This lubricant prevents cutting, sparking or wearing of the re- 
volving surface, restores a normal working condition and gives 
a bright, clean face. It prolongs the life of the commutator. 
A trial sample can be obtained from the manufacturers. 


THE BUSH TERMINAL COMPANY, New York city, has 
issued a handsomely illustrated booklet descriptive of its series 
of loft buildings which adjoin the Bush docks on the South 
Brooklyn waterfront. Bush Terminal is the nearest approach to 
a union freight station that exists in greater New York. The 
plant covers 200 acres on the Brooklyn waterfront. There are 
seven piers, the largest in the port, which are occupied by 
steamship companies operating vessels of the largest tonnage. 
The Bush Terminal Railroad operates twenty miles of track 
and there are 122 warehouses and the series of loft buildings. 
The latter are being occupied by manufacturers who have found 
it uneconomical to carry an open stock of merchandise in Man- 
hattan. They maintain stockrooms in Bush Terminal, but direct 
the movement of merchandise by telephone from their offices 


in the city. 
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RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) February 16, 1909. 


912,291. ELECTRIC LOG. John H. Cuntz, Hoboken, N. J. 
Filed July 28, 1903. A ship's log includes a casing sup- 
ported on the ship’s rail, an electric generator therein, a 
propeller connected with the generator by a flexible shaft 
and speed indicators electrically connected with the gen- 
erator. ss 


912,301. BLOCK-SIGNALING SYSTEM. Norman P. Fraser, Car- 
sonville, Mich., assignor of one-half to William Gribben, 
Carsonville, Mich. Filed January 30, 1908. Diagonally op- 
posite ends of the sections are connected by a semaphore 
circuit, 


912,308. SECTIONAL STAND. Frank G. Grimler, Buffalo, N. Y. 
Filed March 13, 1908. An incandescent lamp-stand consists 
of a sectional flexible tube between a heavy base and the 
lamp socket. 


912,339. APPARATUS FOR HANDLING THE ELECTROLYTIC 
PRODUCTS OF BRINE IN THE TREATMENT OF FIBRE. 
Walter V. Wentworth and Arthur B. Larchar, Oldtown, Me., 
assignors to Penobscot Chemical Fibre Company. Filed 
January 29, 1907. Comprises a cell for the electrolysis of 
brine, an evaporator wherein the effluent is concentrated, a 
chamber for receiving the concentrates, and a filter tank 
wherein the caustic soda is separated from the salt. 


912,340. PROCESS OF HANDLING THE ELECTROLYTIC 
PRODUCTS OF BRINE IN THE TREATMENT OF FIBRE. 
Walter V. Wentworth and Arthur B. Larchar, Oldtown, Me., 
assignors to Penobscot Chemical Fibre Company. Filed Janu- 
ary 29, 1907. The process consists in electrolyzing brine, 
concentrating the caustic soda effluent of the electrolysis, 
then cooling the concentrate and separating it into its. 
caustic soda and salt constituents. 


912,346. COLLISION-PREVENTING DEVICE FOR RAILROADS. 
Felix Wolf, New York, N. Y. Filed October 30, 1907. An 
electrical system is arranged to stop one or more trains 
automatically at the same time by actuating the brake and 
shutting off the power of the locomotives. 


: 912,347. ELECTRIC TIME CONTROLLER. Hubert K. Wood, 
Hartford, Conn., assignor to A. Hall Berry, New York, N. Y. 
Filed November 5, 1903. A switch is actuated by clockwork 
through a ratchet-wheel, a disc and a pawl. 


912,350. BRUSH HOLDER. Henry L. Zabriskie, Brooklyn, N. Y., 
assignor to Diehl Manufacturing Company. Filed September 
9, 1904. Comprises a frame with a rectangular socket for a 
carbon brush and two arms fitting a stud adjustably, and a 
coiled spring attached to the frame and to a sleeve on the 
stud between the arms, 


912,351. PROCESS OF CHARGING LEAD-PEROXID-ZINC STOR- 
AGE BATTERIES. Rudolf Ziegenberg, Berlin, Germany. Filed 
August 8, 1907. The process consists in placing the plates, 
normally dischargeable in sulphuric acid, in a neutral solu- 
tion of zinc sulphate and maintaining this bath in a neutral 
condition by inserting therein zinc. 


912,359. AUTOMATIC SIGNAL-ALARM. Peabody A. Brown, 
Denver, Colo. Filed March 22, 1905. Connected with the 
vibrating hammer of an electric alarm bell is a disc with a 
series of perforations engaged when the disc rotates by a 
contact In a separate signal circuit. 


912,363. ELECTROMAGNETIC ORE SEPARATOR. Thomas 
Charlton, Chicago, Ill, assignor of one-fifth to Robert L. Dor- 
bandt and one-fifth to James H. Parker, El Paso, Tex. Filed 
October 7, 1907. Consists of two adjacent magnetic rolls of 
opposite polarity. Non-magnetic material drops between the 
rolls; magnetic material is carried over by the lower roll to 
a rotary brush which removes this. 


912,364. INSULATOR FOR ELECTRICALLY-CHARGED WIRES. 
Stonewall J. Conrad, Cedar Rapids, Iowa. Filed July 17, 
1908. A clay tube has a shoulder at one end and rectangular 
recess on its side into which fits a two-part spring. 


912,370. AUTOMATIC FIRE-EXTINGUISHING SYSTEM. 
B. Erwin, Milwaukee, Wis. Filed June 12, 1908. 


James 
Comprises 


a receptacle for storing liquid fire-extinguishing gas-producing 


substances separate from each other, gas ducts leading to 
the compartments to be protected from fire, and electrically- 
controlled means for opening the gas valves and simul- 
taneously releasing the mechanical means by which the 
gas-producing substances are mingled together. 


912,385. AUTOMATIC ENGINE STOP-VALVE. James L. Kim- 
ball, Salem, Mass., assignor to Locke Regulator Company, 


Salem, Mass, Filed March 27, 1908. A balanced valve ig 
electrically actuated by releasing the pressure on one side. 


912,397. CHECK-CONTROLLED DEVICE. Kempster B. Miller, 
Chicago, Ill., assignor to the Kellogg Switchboard and Supply 
Company, Chicago, Ill. Filed January 3, 1905. Combined 
with a signaling circuit is a pair of armatures controlling 
contacts of the circuits, a magnetic check adapted to be 
Placed in the magnetic circuit of the armatures, the check 
having portions of different Magnetic permeability adjacent 
to the different armatures. 


912,400. TROLLEY-HEAD AND GUARD. John Q. McGuffey and 
Rae P. Dowler, Groveport, Ohio, Filed January 2, 1908. Com- 
prises a trolley pole carrying a casing, a trolley-wheel 
slidably and guard arms pivotally mounted therein. 


912,427. TROLLEY. Samuel B. Sickelsmith, Newhaven, Pa. 
Filed April 7, 1908. The upper end of the pole is turned 
down and has pivoted to it an arm carrying the wheel at 
its upper end and a spring connected to the pole at its 
lower end. 


912,432. VALVE-ALARM ATTACHMENT. Richard F. Spamer, 
Chicago, Ill., assignor to Consolidated Fire Alarm Company, 
New York, N. Y. Filed October 12, 1905. An alarm at- 
tachment for gate valves comprises a casing, a removable 
head therefor and three contacts carried by the head, two 


of them in a local circuit and the other adapted to be 
grounded. 


912,363. ELECTROMAGNETIC ORE SEPARATOR. 


912,433. ALARM FOR SIGNAL LAMPS. William K. Sparrow, 
South Nyack, N. Y. Filed June 18, 1908. In the upper portion 
of an oil lamp is a thermal couple and contact member con- 


nected with a signal circuit to indicate whether the lamp 
is lighted or not. 


912,447. CIRCUIT CONTROLLER. Robert W. Coffee, Richmond, 
Va., assignor to Lewis M. Keizer, Baltimore, Md. Filed May 
15, 1906. Renewed January 3, 1908. Comprises a casing, 8 
number of springy contact fingers, a number of fixed con- 
tacts and a rotatable shaft engaging all of the former 
contacts to normally hold them out of engagement with 
their respective fixed contacts. 


912,454. ALARM LOCK. Charles Fesenbek, Philadelphia, Pa. 
assignor of three-fourths to Frederick Fesenbek and one- 
fourth to John Grimm, Philadelphia, Pa. Filed October 6, 
1908. Throwing of the bolt closes an alarm-bell circuit. 


912,459. BRAKE APPARATUS. Siegfried G. Freund, New York, 
N. Y. Filed March 27, 1908. There are in combination 4 
motor, a number of solenoids of different voltages in circuit 
therewit and a valve adapted to be operated by each of 
the sole-:vids when energized. 


912,471. EXECTRICALLY-HEATED FLATIRON. Everett D. 
Holley, Forestville, and Charles L. Root, Bristol, Conn., as- 
signors to Bristol Brass Company, Bristol, Conn. Filed 
February 29, 1908. Combined with an iron base plate is 4 
copper heat-distributing member having a homogeneous sur- 
face union with the plate, and an electric heating unit dis- 
posed in the heat-distributing member. 


912,501. HIGH-TENSION INSULATOR. John K. Soden, Chi- 
cago, Ill. Filed July 15, 1907. About the insulator is a hous- 
ing with a ported base and lateral ports higher up to pro- 
vide a circulation of air about the insulator. 
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912.504. ELECTRICAL CLUTCH AND BRAKE. Abram P. 
' Steckel, Buffalo, N. Y., and Francis Du P. Thomson, Wheel- 
ing, W. Va. Filed July 15, 1907. An induction clutch or 
brake comprises a clutch member having opposite pole pieces 
and windings for exciting them, a second clutch member and 
a non-magnetic conducting ring between the pole pieces. 


912,514. ELECTRICAL LAMP FIXTURE. Nelson Weeks, Rich- 


mond Hill, N. Y., assignor to Benjamin Electric Manufactur- 
ing Company, Chicago, Il. 
lamp cluster. 
912,529. PLURAL LAMP SOCKET. Reuben B. Benjamin, Chi- 
cago, Ill., assignor to Benjamin Electric Manufacturing Com- 
Filed July 27, 1906. 


Filed June 21, 1901. A “wireless” 


pany, Chicago, Il. This is a modifica- 


tion of No. 912,514. 


912,551.—ARRANGEMENT OF EDGEWISE WINDING ON ROTATING 


FIELD. 


912,542. MULTIPLE-UNIT SWITCH. Herbert W. Cheney, Nor- 
wood, Ohio, assignor to the Bullock Electric Manufacturing 
Company. Filed August 30, 1905. A number of single-pole 
switches has an operating solenoid and a walking beam lever 
mounted above each switch, and means connecting all the 
walking beams together, so that all the switches will be 
operated in unison. 


912,551. FIELD STRUCTURE FOR DYNAMO-ELECTRIC MA- 
CHINES. Allan B. Field, Norwood, Ohio, assignor to the 
Bullock Electric Manufacturing Company. Filed January 22, 
1906. The rotating field has poles wound with field coils 
formed of edgewise copper with the portions of the in- 
dividual layers of each coil between adjacent poles inclined 
at an angle such that the stresses due to centrifugal force 
and tending to shift the layers outward are reduced to a 
minimum. 


912,555. TIME CUT-OUT. John Gardner, Fleetwood, England. 
Filed September 19, 1905. A continuously rotatable magnetic 
disc has two magnets arranged in relation to it and dis- 
placeable in one direction or the other according to which 
Magnet exercises a preponderating force on the disc. 


912,556 and 912,557. TROLLEY STAND OR BASE. Charles J. 
Geterman, Canton, Ohio, assignor to John E. McLain, Canton, 
Ohio. Filed June 4, 1908. At the base of the trolley pole is 
a bifurcated carrier engaging a cross head and spring which 
is compressed as the trolley pole is lowered. 


912,565. DYNAMO-ELECTRIC GENERATOR. Jobn O. Heinze, 
Jr., Lowell) Mass. Filed November 11, 1907. In this mag- 
neto a series of permanent magnets are separated from 
each other by brass plates and a corresponding series of iron 
armature sections similarly separated is mounted upon a 
common shaft, the like poles of the magnets being in parallel 
alignment with the common axis. 


912,573. THERMOSTATIC INSTRUMENT. Charles S. Johnson, 
Boston, Mass. Filed December 17, 1907. Comprises a base 
of insulating material provided on its front side with a 
pocket, posts within this, conducting strips secured to the 
posts and fusible non-metallic material. 


912,612. COMMUTATOR FOR MOTORS. Andrew J. Pfaff, St. 
Louis, Mo., assignor to Emerson Electric Manufacturing Com- 
pany, St. Louis, Mo. Filed April 29, 1908. A commutator is 
provided with a head, segments mounted thereon and pro- 
jecting outwardly therefrom, the outer surface of the head 
and the end portions of the segments being cut away so as 
to form dovetailed grooves. 


912,613. OSCILLATION DETECTOR AND RECTIFIER. Green- 
leaf W. Pickard, Amesbury, Mass. Filed September 3, 1907. 
Comprises an individual crystal of low conductivity and 
having a metallic deposit upon it. 


912,689. ELECTRIC-LIGHTED SIGN. 
Richard A. Bartling, Chicago, Il., 


Christian F. Ziegler and 
assignors to Reynolds 
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Electric Flasher Manufacturing Company, Chicago, I1. Filed 
September 25, 1907. A hollow shaft is rotatably mounted 
in a casing, there being hollow hubs on the ends of the 
shaft, hollow arms on the hubs and electric lamps on the 


arms. 
912,662. RAILWAY SIGNAL AND TRAIN - CONTROLLING 
MECHANISM. Ellsworth E. Flora and Robert J. Zorge, 


Chicago, Ill., assignors to Zorge Safety Railway Equipment 
Company, Chicago, Ill. Filed May 13, 1908. Consists of an 
electrically-controlled torpedo-placing mechanism connected 
with the track and a train-controlling mechanism electrically 
governed by the torpedo mechanism. 


912,683. DISTRIBUTER. Robert Jardine, Cleveland, Ohio. Filed 
November 7, 1906. A distributer for an explosive engine 
consists of a primary contact and distributer-contact rings 
mounted in a support, a member rotatably mounted within 
the rings and plungers borne by the member and contacting 
with the rings. 

912,701. TELEPHONE ATTACHMENT. Arthur W. Lyda, Pitts- 
burg, Pa., and Elmer C. Robinson, Lowellville, Ohio. Filed 
July 17, 1908. <A disinfectant pad is carried by a closure 
member adjacent to the mouthpiece. 


912,705. BATTERY HOLDER. Charles T. Mason, Sumter, S. C. 
Filed December 19, 1908. An electrical connector for dry 
cells comprises a circular spring clip adapted to engage the 
casing of the cell and a resilient conductor tongue integral 
with and extending from the clip. 


912,720. ELECTRIC-LIGHT SOCKET. Mortimer Norden, New 
York, N. Y., assignor of one-half to himself and one-half to 
Silas Heineman, New York, N. Y. Filed July 18, 1908. A 
double socket has a lamp-receiving socket at each end and 
connections for each in common. 


912,721. ILLUMINATED SIGN. Mortimer Norden, New York, 
N. Y., assignor of one-half to himself and one-half to Silas 
Heineman, New York, N. Y. Filed September 19, 1908. Con- 
sists of a hollow frame and separate series of lights ar- 
ranged on the exterior and interior of the frame and on 
the sign device in the centre. 


912,726. OSCILLATION RECEIVER. Greenleaf W. Pickard, 
Amesbury, Mass. Filed October 15, 1908. Comprises a 
fragment of chalcopyrite in electrical contact with a rough 
unpolished fracture surface of electrically-conducting red 
oxide of zinc. 


912,732. SCENE-SHIFTING MECHANISM. Harry Roberts, Mil- 
waukee, Wis. Filed March 19, 1908. Combined with a number 
of rotatably-mounted winding spools is a track arranged 
parallel therewith and a motor capable of movement along 
the track and adapted to be connected with each of the 
spools, 


912,612.—COMMUTATOR CONSTRUCTION. 


912,734. COIN-CONTROLLED ELECTRICAL APPARATUS. Al- 
fred W. Roovers, Brooklyn, N. Y. Filed October 1, 1906. 
The primary circuit of an induction coil is closed and the 
handles connected with the secondary circuit released on the 
introduction of a coin. 


912,740. AUTOMATIC OILER. John L. Schrode, Marion, Ky. 
Filed November 22, 1906. Mounted on a bearing is a 
thermostat which is adapted to close the circuit of an elec- 
tromagnet that acts on the valve stem of an oil cup and 
releases a little oil. 


912,765. ELECTRICALLY-HEATED TOOL. Maurice J. Wohl, 
New York, and Abbot A. Low, Horseshoe, N. Y., assignors 
to Economy Electric Company, Brooklyn, N. Y. Filed Febru- 
ary 10, 1908. Renewed December 1, 1908. The body is 
provided with grooves into which are secured tongues from 
a removable tip-member so as to be fiush with the body. 


912,778. TELEPHONE-CORD PROTECTOR. Edward T. Banes, 
Philadelphia, Pa. Filed January 23, 1908. The cord has a 
split sleeve of elastic material at the inner end of the plug, 
a reinforcing member on the sleeve and aymeans for secur- 
ing the sleeve in place, 
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912,786. ELECTRIC SIGNAL SYSTEM. Valentine L. Beeman, 
Wellington, Ohio. Filed May 26, 1908. Comprises a number 
of track relays in the railway blocks, a train magnet adapted 
to have its poles reversed to attract the poles of the arma- 
ture bar according to the direction being traveled and to 
energize the track relays and close the circuit. 

912,801. ELECTRIC CONDUCTOR. Sidney G. Brown, London, 
England. Filed December 11, 1903. A submarine telephone 
or telegraph cable consists of an inner and an outer con- 
ductor, a closed spiral winding of iron forming & closed 
magnetic circuit about the inner conductor and dielectric be- 
tween this and the iron spiral and also between the latter 
and the outer conductor. 

912,815. MOISTENER. William P. Cook, Chicago, Ill., assignor 
of one-fourth to William S. Pearne. Filed December 9, 1907. 
Consists of a water-containing vessel and an electrical heat- 
ing element, a circuit closer and a hygrometer for actuating 
it, all being constructed to be contained within a cigar case. 


912,822. TELEPHONE SYSTEM. William W. Dean, Chicago, 
Ill., assignor to Kellogg Switchboard and Supply Company, 
Chicago, Ill. Filed January 23, 1904. A cut-off relay is 
adapted by its actuation to remove the current source from 
the line relay and to place a shunt about its coil. 

912,831. DEVICE FOR INDICATING THE INTENDED MOVE- 
MENTS OF VEHICLES. Percy S. Douglas-Hamilton, Queen’s 
Gate Gardens, London, England. Filed December 31, 1907. 
A recess in the side of an automobile contains direction- 
indicating symbols composed of electric lamps. 

912,846. SAFETY-BRAKE DEVICE FOR RAILWAYS. James F. 
Howard, Spokane, Wash., assignor of one-third to George 
Crydeman, Spokane Bridge, Wash. Filed July 13, 1908. An 
automatic trip brake for railways consists of a valve con- 
nected to the train pipe and adapted to be struck by a trip 
in a box beside the track containing an electromagnet. 


912,740.—AUTOMATIC OIL CUPS. 


912,848. CIRCUIT CLOSER. Wilson E. Hubbard, Dennis, Tex. 
Filed October 10, 1907. A stationary collar encircling the 
shaft co-operates with a contact pin, a spring contact plate 
and a plunger for intermittently forcing the contact plate 
into engagement with the contact pin. 

912,859. ELECTROLYTIC CELL FOR SEPARATING CONSTIT- 
UENTS OF A MIXTURE OF METAL OR AN ALLOY. 
Henry Lacroix, Geneva, Switzerland, assignor to Usine Gene- 
voise de Degrossissage d’Or, Geneva, Switzerland. Filed July 
2, 1908. Includes an outer compartment containing an elec- 
trode and provided with a pocket to receive material lib- 
erated from the electrode, a cellular diaphragm forming a 
second compartment for a second electrode. 

912,871. CONTROLLER FOR ELECTRIC MOTORS. Robert L. 
Munson, Seattle, Wash. Filed February 11, 1908. A re- 
sistance box consists of a number of equal cross-sections 
hinged together, each being provided with socket clips and 
detachable resistance coils that are exposed by the turning 
of the sections back on their hinges. 

912,878. TELEPHONIC RECEIVER. Arthur H. Nicholson, Wen- 
dover, England, assignor to the New Phonopore Telephone 
Company, Limited, London, England. Filed September 2, 
1908. Comprises a permanent magnet, two parallel dia- 
phragms between the poles thereof, a bar electromagnet be- 
tween the diaphragms and a- circular wedge-shaped piece 
carrying the bar magnet. 

912,897. APPARATUS FOR AUTOMATICALLY GONTROLLING 
THE SPEED OF TRAINS. Jens G. Schreyder, Edgewood 
Park, Pa., and Vibe K. Spicer, Chicago, Il., assignors to 


the Union Switch and Signal Company, Swigsvale, Pa. Filed. 


August 3, 1907. A trip device moved by compressed air 
into and out of operating position is governed by an electro- 
magnetic device controlled by the speed of the train. 

912,906. IGNITION TIMER. Claude Sintz, Grand Rapids, Mich. 
Filed March 18, 1907. Electric terminals are inserted radially 
in a ring and successively contacted by a roller. 
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912,908. TELEPHONE REPEATING APPARATUS AND CIR. 
CUIT. John J. Skidmore, Boston, Mass., assignor to Ameri- 
can Telephone and Telegraph Company. Filed May 9, 1907. 
A resistance is connected to an element of a jack for co- 
operation with the ‘telephone apparatus and bearing a pre- 
determined relation to the line to which the jack belongs. 

912,916. RAIL BOND. Charles R. Sturdevant, Worcester, Mass. 
Filed January 18, 1906. Each end terminal has a number of 
solid metal stud-bearing branches adjustable toward and 
away from each other. 

912,924. COIN-CONTROLLED ELECTRICAL DEVICE OR MA- 
CHINE. Jardo Weiner, Cleveland, Ohio, assignor of one 
half to John J. Cassidy and one-half to August Larson, Cleve 
land, Ohio. Filed March 7, 1908. A hand-operated device 
for imparting current to the operator consists of a magneto 
with a crank adapted to become one electrode, and a knob 
on top of the box for the otber electrode. 

912,946. DRY-BATTERY CELL. George N. Eastman, Riverside, 
Cal. Filed August 12, 1908. The method of forming dry- 
battery cups consists in spirally winding zinc and fibrous 
strips in superposed relation to form a continuous tube, cut: 
ting the tube to required length, ‘and capping one end. 

912,970. ELECTRIC-ALARM WATER-GAUGE. George C. Marsh, 
Denver, Colo., assignor of one-half to Henry W. Hart, Den- 
ver, Colo. Filed April 8, 1908. A fioat closes the circuit 
between two contacts and rings an alarm or lights a lamp. 

912,974. BRUSH HOLDER. James F. McElroy, Albany, N. Y. 
assignor to Consolidated Car Heating Company. Filed No- 
vember 22, 1904. Consists of an arched lever provided 
with jaws at one end adapted to grip the brush and pivoted 
at its opposite end to a support sleeved upon and insulated 
from a stud between the brush and the pivot. 

912,979. MAIL CARRIER. Albert W. Riggs, Atlantic, Iowa, as- 
signor of forty one-hundredths to Jacob O. Fudge, Charles R. 
Hunt and C. L. Campbell, Atlantic, Iowa. Filed July 24, 
1908. Consists of a track, a trolley conductor carried thereby 
and a suspended car with motor traveling along the track. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 

States Patent Office) that expired February 23, 1909: 

469,257. SPEED REGULATOR FOR DYNAMOS OR MOTORS. 
L. H. Leber, Pittsburg, Pa. 

469,262. CONDUIT FOR CABLE OR ELECTRIC TRAMWAYS. 
G. S. Morrison, Chicago, Ill., and C. Vogel, San Anselmo, Cal. 

469,266. ELECTRICAL BURGLAR ALARM FOR WINDOWS. 
F. C. Page, Creston, Iowa. 

469,273. ELECTRIC TELEGRAPH APPARATUS. 
London, Eng. 

469,280. ELECTRIC RAILWAY. Wm. S. Smith, Berkeley, Cal. 

469,283. ELECTRIC HOSE COUPLING. J. B. Strauss, Cincin- 
nati, Ohio. 

ae ELECTRIC ARC LAMP. Wm. D. Graves, Cleveland, 

io. 

469,353. OVERHEAD CONDUCTOR FOR ELECTRIC RAIL 
WAYS. E.. M. Bentley, New York, N. Y. 

469,361. ELECTRIC ELEVATOR. R. Watson, Brooklyn, N. Y. 

469,362. ELECTRIC ARC LAMP. F. R. Boardman, Manor Park, 
England. 

469,376. FIRE-ALARM SYSTEM. H. Redding, Everett, Mass 

469,408. AUTOMATIC ELECTRIC CAR-LIGHTING BURNER. 
R. C. Nourse and T. W. Lane, Boston, Mass. 

469,424. ELECTRICAL HIGH AND LOW-WATER ALARM. 4. 
C. McConnel, Allegheny, Pa. 

469,428. DIAPHRAGM FOR ELECTRICAL CELLS. C. N. Waite. 
Newton, Mass. 


469,438. RAILWAY-SIGNALING APPARATUS. F. I Myer 
New York, N. Y. 


469,441. ELECTROMAGNETIC RECIPROCATING ENGINE. ™M. 
J. Wightman, Scranton, Pa. 

469,469. TUBE FOR ELECTRIC CONDUCTORS. E. T. Green: 
field, New York, N. Y. 

469,470. CONDUIT FOR ELECTRIC CONDUCTORS. E. T. 
Greenfield, New York, N. Y. 

469,471. ELECTROMAGNETIC STOP-MOTION FOR STEAM 
ENGINES. W. W. Hailstone, Long Island City, N. Y. 
a TELEPHONE SUPPORT. H. V. Hayes, Cambridge. 

ass. 
469,475. ELECTRIC CABLE. H. V. Hayes, Cambridge, Mass. 
469,515. ELECTRIC MACHINE. M. Von Dolivo-Dobrowolsky. 
' Berlin, Germany. 
469,649 and 469,650. SIGNAL DEVICE FOR TELEPHONE PAY 
STATIONS. Wm. Gray, Hartford, Conn. 


469,656. ELECTRIC-LIGHTING SYSTEM. J. F. McElroy, Al- 
bany, N. Y. 


J. Robinson. 
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FIRE PROTECTION IN SUBSTATIONS. | 


From the standpoint of fire risk the average electric rail- 
way or power substation of modern design offers perhaps as 
little danger as any well-built industrial structure. In com- 
parison with the power plant in which steam generating or gas- 
operated equipment is in service the substation is, of course, 
much simpler in its composition, and is usually constructed 
along lines tending to prevent the occurrence of a fire from 
any of the machines housed within it. Many power stations 
are still handicapped by the installation of apparatus of high 
power in unsuitable frame structures which are the inheritance 
of past practice; and again, the division of the power plant 
into sections where oily refuse can more easily collect tends 
to make the fire risk higher than in the substation, which often 
consists of but one or two rooms without a basement. When 
a fire does occur in a substation, however, the conditions de- 
serve careful study, for the use of high voltage¢ on the lines 
entering and leaving the premises often leads to serious trouble 
when the installation is in any way defective. 

A recent substation fire which illustrates these points 
occurred in a rotary converter installation housed in a build- 
The fire was started by light- 
ning, which entered the substation during a severe storm. The 


ing of brick, cement and steel. 


discharge was not properly taken care of by the lightning 
arresters, und the current jumped to the brick wall of the 
building, setting fire to the insulation on the high-tension 
wires and the wooden framework which supported the light- 
ning arrester equipment. The substation attendant imine- 
diately telephoned to the police, who notified the company’s 
chief electrician, and the latter went directly to the substation. 
Meanwhile the attendant and his assistant attempted to put 
out the fire with pails of sand, one of these meeting with 
disaster as a result of a shock which he received when he tried 
to take down a pail of sand hanging on the brick wall about 
The fire burned 
until the current was shut off at the power station, after which 
it was extinguished with sand. The building was not dam- 
aged, but one set of lightning arresters and the wooden frame- 


five feet away from the high-tension wires. 


work carrying them, including porcelain insulators on the wire, 
were seriously damaged. 
about $75. 

The cause of the failure of the lightning arresters was 
difficult to determine on investigation. It was found that the 
building itself was not struck, but that the discharge was car- 
ried to the station by the 13,200-volt lines which entered it. 
The lightning arrester equipment was of wooden style and of 


The total property loss was only 


422 


a make approved: by the insurance interests. The ground 
connection consisted of a No. 4 B. & S. wire carried through 
the floor and out through the wall, thence to a ground which 
consisted of old trolley wire twisted up and buried about five 
feet below the surface of the ground. The soil at the sub- 
station is practically always moist, the location being in a 
marsh which is at times under tide water, but the presence of 
buildings all around the substation tended to interfere with 
a good ground connection. It was considered probable that 
in the case above outlined the ground connection was not per- 
fect enough to carry off the discharge. The appearance of the 
lightning arresters indicated that they worked properly. In 
view of the importance of having a better ground connection 
it was recommended that in addition to the previous arrange- 
ment a copper plate be provided at least two feet square by 
one-sixteenth of an inch thick and buried in the earth in fine 
-crushed charcoal at least six feet below the surface in soft soil. 
Also it waa advised that connections be made between the 
arresters and this plate by a continuous copper strip one inch 
wide and one-sixteenth inch thick, run in as nearly a straight 
line as possible, bushed with porcelain tubes through walls and 
floors and attached to the plate by solder and rivets. Connec- 
tion was also to be made with the rails of the system by a cable 
leading from the ground plate. Finally it was decided to keep 
pails away in the future from the vicinity of all high-tension 
wiring and lightning arrester apparatus. 


BOOSTING THE USE OF ELECTRIC VEHICLES IN 
NEW ENGLAND. 


Announcement is made of the formation of an organiza- 
tion to bring together manufacturers of electric vehicles, bat- 
tery manufacturers and central-station men in New England. 
Plans have been discussed for co-ordinating the efforts of the 
various industries represented, that the public may be made 
aware of the great utility of electrically driven vehicles. In 
the issue of the ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN for February 13, it was our good fortune to point 
out the possibility of such co-ordinated effort, and we are glad 
indeed to note the substantiation of our suggestion in the organ- 
ization just referred to. 

The electric vehicle is essentially the proper equipment for 
shopping trips; for the doctor who must depend upon a ma- 
chine to be in readiness day or night, and which he can 
manipulate himself without fuss or bother and without calling 
. upon a professional driver. The noiselessness and ease of 
control of the electric vehicle make it the perfect machine for 
ladies’? use, and for threading in and out the busy city traffic 
the business man for his short trips finds it an especially 
agreeable mode of travel. The new association should meet 
with immediate success. There has been need of such an 
organization for a long time, and it is hoped that everyone 
interested will heartily support the idea and lend strength to 
the movement by contributing in every direction those elements 
which may be necessary to give it standing and increase its 
usefulness. 
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MUSICAL INTERPRETATION BY ELECTRICITY. 


One of the most remarkable features of modern electrical 
development is its continued application to new fields where 
flexibility and convenience are served as never before. In 
many cases electricity supplies means of operation or demon- 
stration which were next to impossible before the new adapta- 
tion was made, and as the extension of service proceeds into 
all departments of human interest we shall undoubtedly find 
multiplied applications which are at present entirely unthought 
of by workers in well-tried fields. One of the latest applica- 
tions of this character has been made in connection with the 
interpretation of music before student classes through the use 
of colored incandescent lamps. In the lecture recital the 
auditorium is darkened and the performer is located behind a 
screen. Each selection is first explained in a few words and 
the principal theme and subsidiary phrases played separately. 
Then, when the selection is played as a whole, the sequence 
of parts is indicated by different colored incandescents, a red 
lamp being shown during the playing of the principal theme, 
a blue lamp being switched on when the subtheme appears, and 
a white light being shown when incidental parts are played. 
By this arrangement even those unfamiliar with classical music 
can listen more intelligently and the analysis of the composi- 
tion can be much facilitated. 

Of course this arrangement is simple in the extreme from 
the electrical point of view, but it suggests that if the matter 
is followed more closely and developed, remarkable possibilities 
exist in connection with the interpretation of complex music 
by electrical means. Even to the ear of the experienced Jistener 
the storm of complex sound waves which flood a great music 
hall during the performance of a piecé like Beethoven’s Fifth 
Symphony is not interpreted without much receptive exertion. 
If the harmonious vibrations could be made visible to the eye 
at the same time, would not the capacity for enjoyment be 
heightened? Certainly the interweaving of the fundamentals 
and overtones of a hundred instruments, if made visible, would 
be a marvelously instructive sight. As an aid to the com- 
poser, might not the visual display of musical tones be a sup- 
plementary convenience? Shall we not some day have chords 
in color as well as in auditory vibrations? Obviously the use 
of a few incandescent lamps to pilot the inexperienced listener 
through the strains of a Wagner opera is a far different thing 
from the development of spectroscopic harmonies capable of 
indicating the more subtle relations of tone. A beginning might 
be made by using different colored lamps in the circuits of church 
organ electromagnets; from that point, if the experiments 
work out well, it may be possible to utilize the telephone trans- 
mitter in connection with some as yet undeveloped apparatus 
for transposing sound into light vibrations, so that a band 
of colors on a screen will wax and wane in relation to the tone 
variations of a musical selection. In this borderland between 
electrophysics and the physics of music there is much territory 
remaining to be explored, and there is no question about elec- 
trical methods being the most delicate and flexible available for 
investigation. 


- 
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THE MILEAGE RADIUS OF ELECTRIC VEHICLES. 


On another page of this issue Mr. Frank B. Rae discusses 
the subject of the distance which may be traveled by an elec- 
tric vehicle on a single charge. This distance will depend 
upon many conditions, all of which are variable. A statement 
as to the milcage a car will make in a day’s run, unqualified 
by a number of considerations which may affect the distance 
which the car will travel, is bound to be outside of the limits 
of correctness nine times out of ten. 

Attention is now being directed toward the electric vehicle, 
and this has been brought about through the efforts largely of 
those enterprising manufacturers who, in the face of consid- 
erable difficulty, have developed a line of electric vehicles which 
upon merit alone has won the confidence and popularity of 
city users of the horseless carriage. 

Mr. Rae’s contribution is timely and we believe will be 
read with interest by engineers and central-station operators. 
The figures given are the result of careful trial and represent 
an important analysis of the power requirements of electric 
vehicles, pointing out essentially that the radius of travel is 
dependent largely upon the mechanical construction of the 1un- 
ning gear and transmission. The point is also clearly indicated 
that the different rates of travel calling upon the batteries for 
a varying quantity of discharge, will influence largely the 
mileage radius. Mr. Rae’s assumptions are based upon an 
eight-hour rate of discharge. 
tne standard for stationary batteries, but with batteries for elec- 
tric vehicles the practice among manufacturers is to rate the 
batteries on a four-hour discharge. This consideration will 


This eight-hour rate, however, is 


somewhat affect the conclusions enunciated in the article. 


THE ELECTRIC FURNACE. 


For some time we had been waiting for news concerning 
developments in the electric furnace which would indicate its 
more rapid entrance into practical commercial enterprises. 
The results secured recently by Stassano, Girod, Kjellin, Gin 
and Heéroult, in the electric refining of steel have kept alive the 
hope that some large organization would take up the matter 
on a broad scale and determine upon the solution of some of 
the problems’ which are yet unsolved to give a greater sphere 
of usefulness to the purely electrical refining of metals. It 
lias been pointed out from time to time that for the overall 
method of refining steel, particularly for steels of lower grades, 
that the electric furnace could hardly compete with the older 
open-hearth and Bessemer processes. 

The announced decision of the United States Steel Cor- 
poration to build a fifteen-ton Héroult plant at the South 
Chicago mills of the Illinois Steel Company, and another at 
the Worcester mills of the American Steel and Wire Company, 
brings the electric furnace into immediate prominence and 
gives promise of important developments. The furnace at 
South Chicago, it is understood, will be used for the making 
of a high-grade steel for special rails. That at Worcester will 
be used for new steel for special wire. 

The Steel Corporation is going about the matter in what 
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appears to be the right direction, as it is intended to deliver 
to the electric furnace hot metal from a Bessemer converter, 
refining the molten metal until it excels in quality any rail 
metal now produced. Open-hearth furnaces will be used to 
feed the electric furnace at Worcester, and in both cases the 
electric furnace will be used as a link in the chain of smelting 
and refining. In this way the greatest technical refinement 
can be concentrated at the end of the process, and it is expected 
that a new step in metallurgical work will have been accom- 


plished when these furnaces are put in operation. 


OPERATING RESULTS OF THE ELECTRIFICATION 
OF THE ST. CLAIR TUNNEL. 


In a recent paper, Mr. H. L. Kirker, of the Westinghouse 
Electric and Manufacturing Company, presented some inter- 
esting figures concerning the operating results of the electrifica- 
tion of the St. Clair tunnel. 


recently the tunnel under the St. Clair River of the Grand 


It will be remembered that quite 


Trunk Railway, connecting Port Huron, Mich., with Sarnia, 
Ontario, was placed under electrical operation, 11,000-volt, 
single-phase alternating current being used. This electrifica- 
tion was described and illustrated in Vol. LIII, page 766. 

The single-phase electric locomotives handle 1,000-ton 
trains, where the steam locomotives handled %00-ton trains. 
The electric locomotives climb the two per cent grades at ten 
miles an hour, where the steam locomotives were barely able 
to pull out at three miles an hour. The running time from 
summit to summit with electric locomotives is ten minutes and 
the average number of cars per train is 27.3. Under steam 
conditions the average time from summit to summit was fifteen 
minutes and average number of cars 19.7. 

During the first twenty-hour hours of continuous electric 
service, 1,529 freight cars and the usual number of passenger 
trains were put through the tunnel. This compares with the 
hest record for steam operation of 1,501 freight cars and the 
usual number of passenger trains. 

The fuel bill for steam locomotives during the last six 
The fuel 
bill for the first six months of electric service averaged 
$1,152.60 a month. 


on the steam locomotives. Bituminous coal, costing $? a ton, 


months in steam service, averaged $1,956 a month. 
Hard coal, costing $6 a ton, was used 
is used in the tunnel power station. The maintenance cost for 
the steam locomotives averaged 13.6 cents per locomotive-mile, 
while that of the electric locomotive averaged 4.3 cents per 
locomotive-mile during the first three months of service. 

The electric locomotives have shown high efficiency in serv- 
ice, have required few repairs, and these have been the result 
of poor workmanship rather than because of any essential defect 
in the system. There has been but little trouble with the over- 


-head construction, and the contributory advantages, such as 


better atmospheric conditions in the tunnel, the elimination 
of possibility of break-ups, the ability to utilize air brakes, and 
the possibility of considerable expansion of traffic without in- 
creasing rail facilities, make this one of the most successful 
of recent electrifications of trunk-line service, 
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THE MILEAGE RADIUS OF ELEC- 
TRIC VEHICLES. 


BY FRANK B. RAE. 


The distance that may be traveled by 
an electric vehicle upon a single charge 
of its storage battery, depends upon a 
number of conditions, all variable. Any 
statement as to the mileage a car will 
cover in a day’s run must consider all 
these conditions, and it is therefore ob- 
vious that mileage can only be approxi- 
mated. The energy, expressed in horse- 
power, necessary to move a car of given 
weight, over a level road of known con- 
struction and at a given speed may be 
closely predetermined, but the element of 
road friction, or resistance to traction due 
to road and wind resistances, alters for 
every change of speed and for different 
makes of tires. The efficiency of the mo- 
tor and the efficiency of battery discharge 
is also variable and alters with the cur- 
rent consumption, and the effect of the 
latter upon the voltage. 

The knowledge of motor design is to- 
day so far advanced that differences in 
efficiency between different makes each 
operating at its best speed and rated cur- 
rent input, will not vary materially, and 
the chief, if not the only, difference to be 
found between rival cars (assuming them 
alike in weight, make of tires and bat- 
tery capacity) as regards their ability to 
go a greater or Jess distance on a level 
road, would be due almost entirely to 
difference in mechanical construction in 
which one car would have less gear and 
pearing friction than the other. 

The horsepower necessary to move a 
rolling load of given weight on a level 


road at a given speed is the same for any 


similar condition, irrespective of the pro- 
pelling power, and agrees with the for- 


WwxsxF 
mula H P = a, where W = 


weight in tons, S = speed in miles per 
hour and F = the friction resistance in 
pounds per ton. From this it is at once 
apparent that if the speed or friction 
changes, the horsepower input to drive 
the car also changes. As a matter of fact, 
the friction resistance changes with every 
change of speed, so that no predetermi- 
nation of the mileage that a vehicle will 
run on one charge of the battery is pos- 
sible unless we assume a fixed condition 
of speed, gear and road friction, which 
assumption would be ridiculous. 

The variation in friction resistance due 
to speed will be seen upon examination 
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of the accompanying curve, which is 
plotted from data obtained by the writer 
from a test made upon an electrically 
propelled car over a boulevard road. ‘This 
car was equipped with solid-rubber tires, 
and has a variable friction resistance, in- 
cluding gears, track, etc., of from 17.3 
pounds per ton at five miles per hour to 
39.3 pounds at nineteen miles per hour, 
which is the maximum speed of the car. 

Referring to the formula stated above 
for the horsepower required at various 
speeds, an example may be given as show- 
ing the effect of speed upon the energy 
consumed, while a given distance is being 
traveled. Assume a total weight of car 
of one ton, then at a speed of ten miles 
per hour we have from the curve a fric- 


Friction Resistance 
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input for the higher specd is sixty-two- 
and-one-half per cent greater. 

It is apparent, therefore, that an un- 
qualified statement that an electric car 
will travel a certain number of miles on 
one charge of its battery is misleading, 
Such statement should not and, in truth, 
cannot be broadly made, but must include 
at least the further statement that the 
road is level, that the operation of the 
car will not exceed a certain speed and 
should further be qualified, in giving the 
radius cf action under these conditions, 
by stating the miles “approximately” or 
well within the possible maximum. For 
it is obvious that, quite apart from the 
fact that the battery capacity will be less 
due to increased rate of discharge at the 


SPEEDO IN MILES PER NOUR 


FRICTIONAL RESISTANCE ENCOUNTERED AT VARIOUS SPEEDS. 


tion resistance of twenty-four pounds per 
ton. The horsepower at the armature- 
shaft coupling is, by the formula, 
1 X 10 X 24 
375 
At the higher speed of nineteen miles 
per hour the friction is 39.3 pounds per 
ton and the horsepower at the armature- 
shaft coupling is 
1 X 19 X 39.3 
375 


To travel a given distance, say, twenty- 
five miles, would require in the first case 
2.5 hours, or 2.5 X .64 = 1.6 horsepower- 
kours, while in the second case, twenty- 
five miles would require only 1.3 hours, 
but calls for 1.3 X 1.99 = 2.6 horsepower- 
hours, showing at once that the energy 


= 0.64. 


= 1.99. 


higher speed, the car will travel further 
at a slower speed because it takes less 
energy per mile to do so and because 
of the fact that such energy is being 
taken from a stored source. 

Another and quite as important a fac- 
tor in determining the mileage’ radius of 
an electric vehicle is the efficiency of the 
battery at various rates of discharge. 

The electric car above referred to, upon 
which a test was made, was equipped 
with forty cells and at the speeds taken 
above for comparison (namely, ten and 
nineteen miles per hour), required a cur 
rent of 11.5 and forty-three amperes, Te 
spectively. Now the capacity of any 
storage battery, as is well known, is based 
upon the eight-hour rate of discharge 
and for comparison with other rates of 
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discharge, the eight-hour rate is taken at 
100 per cent. For the particular battery 
with which the car tested was equipped, 
11.5 amperes (or the current taken 
at ten miles per hour) is found to be 
sixty-one per cent of the eight-hour rate 
and forty-three amperes, required for the 
speed of nineteen miles per hour, is 227.5 
per cent of the eight-hour rate. In other 
words, the battery having a total ca- 
pacity at the eight-hour rate of 151 am- 
pere-hours has, at the 11.5-ampere rate, 
a capacity of 187.5 ampere-hours, and at 
the forty-three-ampere rate a capacity of 
109 ampere-hours. At the volts of dis- 
charge for each rate the battery capacity 
for the 11.5-ampere rate is therefore 
14,800 watt-hours, and for the forty-three- 
ampere rate 7,350 watt-hours. The watt- 
hours per vehicle-mile from the above 
data of the test are ninety-eight at ten 
miles per hour and 179 at nineteen miles 
per hour. 
pacity at the 11.5-ampere rate is 14,800 
watt-hours, as above, the car will travel 


14,800 
gat = 151 miles at ten miles per hour 


under ideal conditions, while at a speed 
of nineteen miles per hour it will travel 


only ae = 41 miles. The rather ex- 


treme difference in the watt-hours per 
vehicle-mile, as found for this particular 
machine, was largely due to low-motor 
efficiency at the higher current rate, 
which, it was found, was caused by a 
poorly constructed armature, in which 
the effect of core lamination had been 
almost entirely ‘nullified by filing out 
badly punched slots in the discs. If the 
motor efficiency at the lower speed had 
been maintained at the high speed the 
mileage at this high ;speed would, of 
course, have been considerably greater. 
The figures serve, however, to illustrate 
the point at issue, which is that mileage 
radius is determined by very many con- 
ditions, and the effect of all these con- 
ditions—speed, friction resistance, kind 
of tires, motor efficiency and battery effi- 
clency—should be given to qualify any 
statement of the mileage radius of any 
electrically propelled vehicle. 

There is, however, still another and 
important factor to be mentioned as 
affecting the total miles an electrically 
driven car will make on one discharge 
of the cells. In the foregoing it has been 
assumed that the car is started, acceler- 
ated to a given speed and run continuously 
at such speed upon a perfectly smooth 
and level road for the total miles it will 


Therefore if the battery ca- 


go, and statements of mileage radius are 
usually based upon this assumption. This 
is not true in practice, particularly in 
city streets, where the electric vehicle 
finds its greatest sphere of usefulness. 
The car is constantly stopping or slowing 
down and again accelerating to speed, and 
with the type of motor usually employed 
this accelerating effort calls for a dis- 
charge rate from the battery of from two 
to three times the normal four-hour rate 
of discharge; so that during each period 
of acceleration the battery has an effi- 
ciency varying possibly from the one-hour 
to the four-hour rate. 
ede 
The Faraday Society. 

The forty-first ordinary meeting of the 
Faraday Society was held on Tuesday, 
February 9, 1909, at the Institution of 
Electrical Engineers, 92 Victoria Street, 
S. W., London, Dr. V. H. Veley in the 
chair. 

Dr. S. Rideal read a paper entitled 
“Application of Electrolytic Chlorine to 
Sewage Purification and .Deodorization 
by the ‘Oxychloride’ Process.” 

This paper contains an account of an 
elaborate investigation carried out by the 
author at Guildford on the use of hypo- 
chlorite solutions in sewage treatment. 
The experiments were made on a fairly 
large scale on the town sewage at the 
Corporation works. This when it emerg- 
es from the septic tank is dark colored, 
more or less fetid from the presence of 
sulphuretted hydrogen, and contains very 
large numbers of bacteria, some of which 
are capable of producing disease. By 
adding a small quantity of a chlorinous 
liquid odor is removed, and any nui- 
sance arising from sewage distribution is 
completely avoided. But the most im- 
portant feature is that the effluent is 
rendered harmless, the disease-producing 
organisms being destroyed. After the 
publication of the author’s first experi- 
ments in 1904, the Royal Commission on 
Sewage Disposal visited Guildford and 
confirmed the results, further finding 
that the chlorine treatment did not 
hinder the subsequent purification in the 
bacterial coke filters. During 1907 and 
1908 Dr. Rideal has continued the trials, 
and finds that the process actually aids 
the purification, first, by causing the fil- 
ter-beds to mature more rapidly; sec- 
ondly, by keeping the pipes free from 
fungous growths; thirdly, by the fact that 
the avoidance of clogging enables a finer 
filtering medium to be used, which gives 
better final effluents. The form of chlo- 


‘esses really were. 
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rine used was a hypochlorite solution pre- 
pared electrolytically. This method of 
sewage treatment has a great sphere of 
usefulness in preventing the pollution of 
rivers and in entirely removing aerial 
Luisance. 

W. Pollard Digby hoped that much 

further information might be forthcom- 
ing concerning some of the more purely 
electrochemical details of the “oxychlo- 
ride” process, such as the construction of 
the diaphragms, strengths of solutions, 
salt consumption, costs, and so on. He 
himself had found double diaphragms of 
considerable advantage. 
- Mr. Shenton pointed out that difficul- 
ties were likely to arise when storm wa- 
ters vastly increased the volume of water 
to be sterilized, although this, of course, 
was only ‘occasional. He thought that 
the prejudice many sanitary engineers 
felt against sterilization would gradually 
disappear when it was realized how eco- 
nomical and practical many of the proc- 
Not sufficient was 
generally known about sterilization. 

Mr. Martin considered the storm diff- 
culty more formidable than the last 
speaker had thought; to deal with twenty 
lo fifty times the dry-weather flow re- 
quired an enormous plant that must be 
ready to operate at any instant. The 
effect of chlorine in preventing the clog- 
ging of heads of pipes was an important 
feature in its favor. 

A. B. Thomson stated it was diffi- 
cult to give definite figures for costs, as 
these depended upon local charges for 
power and materials. He could not agree 
with Mr. Digby that distributing hypo- 
chlorite in carboys could not pay, secing 
that electrolytic chlorine was a far better 
purifying and sterilizing agent than chlo- 
tide of lime, and, moreover, left no lime 
in solution to clog filters and otherwise 
give trouble. 

J. Fieldhouse said that an automatic 
valve for regulating the flow of hypo- 
chlorite from special storage tanks was 
used to admit of the necessary amount of 
sterilizer in time of storm. 

Mr. Pollard took exception to the use 
of the word “oxychloride,” which gave a 
wrong idea as to the fluid’s constitution. 

Dr. S. Rideal in the course of his reply 
referred to the uncertainty surrounding 
the constitution of the electrolytic fluid. 
It was usually supposed to consist of hy- 
pochlorite, but he had recently found that 
chlorites were present—ClO, ions. No 
chlorate was formed in the cold, either 
with or without a diaphragm. 
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BOOMING THE ELECTRIC VEHICLE 
IN NEW ENGLAND. 


BY L. D. GIBBS. 


Steps have just been taken at a Bos- 
ton meeting of manufacturers, manufac- 
turers’ agents, battery manufacturers and 
representatives of the Edison Electric 
Illuminating Company of Boston to de- 
velop the business in electrically operated 
automobiles, trucks, delivery wagons, etc. 
W. H. Atkins, general superintendent of 
the Boston Edison Company, called the 
meeting for February 25 at the Boston 
Athletic Association club house, at which 
all the interests identified with the move- 
ment were represented. 

Frank J. Stone, New England repre- 
sentative of the Electric Storage Battery 
Company, was chosen chairman of the 
meeting, and after the banquet an inter- 
esting and valuable discussion of the pos- 
sibilities, not only of the vehicle but of 
the field to be developed, took place. In 
opening the discussion Mr. Stone said that 
the possible effects of such a getting to- 
gether of the interested partics must re- 
sult advantageously to the electric vehicle 
business as a whole. He pointed out that 
although New England has its well-built 
roadways, magnificent park systems and 
beautiful natural scenery—all accessible 
with the electric vehicle—the use of this 
machine has not been nearly so extensive 
as it will be. 

He believed that unity in action be- 
iween the interested parties would pro- 
duce splendid results. The interests of 
the manufacturer and central station and 
ihe public are mutual. United effort will 
bring satisfactory results. Mr. Stone 
emphasized the necessity for good garage 
accommodations for electrics, widely dis- 
tributed and widely advertised. There 
should also be systematic inspection of 
cars and batteries. 

It is important, he said, that purchasers 
of electric vehicles be familiarized with 
the machines they use and that public 
garages know more about these machines. 
He said that in battery work he had 
found numerous cases where vehicles did 
not give the maximum service because 
they had not been given proper attention. 
Garage managers in the past have been 
backward and have been telling custom- 
ers that the electric vehicle proposition 
did not warrant attention, but garages 
and dealers are waking up and are seeing 
through the now remarkable demand 
the possibilities of the business. Mr. 
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Stone also spoke of cases where outra- 
geous charges had been made—as high as 
$5 for a simple inspection of the battery. 

He said that in several New England 
cities the electric vehicle was for a time 
in bad repute, but that a change in senti- 
ment is now noticeable, due to the efforts 
made ‘to secure better accommodations 
tor cars. The progress has been slow, 
however, because of lack of united force. 
These conditions have made it easy to 
find comparisons between machines that 
were unfavorable to the electric vehicle. 
The backwardness in the development of 
the electric vehicle business has not been 
due to lack of mileage capacity. Great 
mileage is not required; the electric 
vehicle is not intended to compete with 
the gasoline machine in long and unusual 
trips. The electric is strictly for family, 
professional and commercial use in the 
city and its suburbs. For special work, 
however, “doing stunts,” special arrange- 
ments might be made so that the electric 
machine would make as good a showing 
as the other makes. 

Mr. Stone emphasized the keynote of 
the mecting, really the reason for its 
having been called, which was the im- 
portance of the organization of the vari- 
ous interests for co-operative work. He 
pointed out that the manufacturer, or his 
agent, would use the fact that there was 
such an organization to excellent advan- 
tage in negotiating sales. The organiza- 
tion can take steps to provide ample 
charging facilities, inspection for both 
public and private vehicles, competent 
vehicle and battery men, means for edu- 
cational work, protection against exorbi- 
tant garage charges, overtaxation and too 
high insurance rates, and, in fact, cover 
the field in the way it should be. 

It is proposed to arrange for talks and 
illustrated lectures before business men’s 
associations and conventions in different 
cities; these lectures to cover the general 
field of the vehicle business, engineering, 
iransportation, batteries, garages, etc. 
Efforts will also be made to bring the 
garage men together frequently for in- 
struction in the care and operation of 
electric vehicles. 

It was interesting to note at this meet- 
ing that points were brought out showing 
the great differences between electric and 
gasoline machines. The gasoline ma- 
chine, much larger and more difficult to 
handle, is distinctively the machine for 
long trips; the electric car is the car for 
shopping, the theater, calling—in fact, 
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takes the place of the carriage for ladies 
and family use. It is of special advantage 
to the business man running to and fro 
about the city, in and out through the 
traffic-crowded streets, making quick time, 
no noise, and requiring no chauffeur. It 
is a most valuable car for the physician. 
Ready on the instant and reliable in serv- 
ice, it can be depended upon absolutely 
to take the physician, day or night, in fair 
or bad weather, quickly to his destination. 

Ladies get special pleasure in the use of 
the electric car because they can drive it 
themselves. 

Stopping to make a call they can lock 
the door and leave the machine beside 
the curb. The same is true when on 
shopping trips, and in many cities it is 
customary to see long lines of electric 
vehicles beside the street curb in the vicin- 
ity of popular theaters where families 
or even ladies unattended have drawn up 
their machines, locked the doors and left 
them without fear of molestation. 

Following the discussion committees 
were appointed to report plans for the or- 
ganization and outline the work. Officers 
will be elected at the next meeting, which 
takes place in one month from the date 
of the first meeting. All of this work 
is in line with the pioneer effort of the 
Boston Edison Company several years 
ago, and much of the information gath- 
ered and advertising done at that time 
will be available for the newly formed 
association. 

Among those present at the Boston 
meeting were the following: W. H. At- 
kins, general superintendent; L. R. Wal- 
lis, assistant to the superintendent; W. H. 
Francis, purchasing agent, and R. S. 
Hale, superintendent of sales depart- 
ments, all of the Boston Edison Com- 
pany; William P. Kennedy, chief engi- 
neer, Studebaker Company of New York; 
Alexander Churchward, General Electric 


‘Company; Col. E. W. M. Bailey, S. R. 


Bailey & Company; Day Baker, General 
Vehicle Company; E. D. Dodge, Dodge 
Motor Vehicle Company ; Ferd F. French, 
French Carriage Company; Ira Miller, 
Rabcock Couple Gear Company; E. A. 
Allen, Anderson Carriage Company; S. G. 
Thompson, Studebaker Bros. Company; 
A. F. Neale, Baker Motor Vehicle Com- 
rany; J. H. MacAlman, Electric Vehicle 
Company; Mr. Church, Couple Gear 
Freight Wheel Company; C. H. Hile, 
J. H. Neal, of the Electric Vehicle and 
Central Station, and Frank J. Stone, 
Electric Storage Battery Company. 
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Programme of the Seventh International 
Chemical Congress. 

The programme for the Seventh Inter- 
national Congress of Applied Chemistry 
which is to be held in London during 
the week ending June 2, has now been 
issued, and from the list of 106 papers 
promised for reading and discussion in 
the various sections into which the con- 
gress is divided we select the following 
as likely to be of special interest to our 
readers : 

SECTION I. 

Henry Sand, “New Apparatus for the 
Electroanalytical Separation of Metals” 
(with demonstration). 

Professor Coustan, “Analytical Meth- 
ods of Fuel Testing.” 

SECTION II. INORGANIC CHEMISTRY AND 
THE ALLIED INDUSTRIES. 

M. Fery, “The Calorific Power and 
Pyrometry of Gas.” 

M. Verneuil, “The Artificial Produc- 
tion of Rubies.” 

M. Lebeau, “The Poisonous Gases Lib- 
erated by Ferrosilicdn.”’ 

M. Abraham, “The Industrial Produc- 
tion of Ozone.” 

Dr. B. Szilard, “Radioactive Elements.” 
SECTION III. METALLURGY AND MINING. 


Dr. L. Guillet will join in discussions 
on (a) “Metallography,” (b) “Thermal 
Treatments and Welding,” and will read 
reports on (a) “Electrometallurgy in 
France,” (b) “Treatment of Metallur- 
gical Products,” and (c) “Special Steels.” 

Dr. T. K. Rose, “Electrolytic Refining 
of Gold.” 

Dr. Hans Goldschmidt, “New Devel- 
opments of the Thermal Process.” 

Professor Galloway, (1) “Changes in 
the Quality of Coal,” (2) “Coal Dust.” 


SECTION X. ELECTROCHEMISTRY AND 
PHYSICAL CHEMISTRY. 


Professor Rosenheim, “The Electro- 
reduction of Tungstic Acid.” 

M. Girntz, “The Preparation and Prop- 
erties of the Alkaline Earth Metals in 
the Pure State.” 

M. Gin, (1) “Electrometallurgical 
Treatment of the Minerals Containing 
Tungsten, Molybdenum and Vanadium,” 
(2) “Electrometallurgical Applications of 
Silicotherme.” 

M. Urbain, “Separation of the Pure 

Earths.” 
MM. Sabatier and Mailhe, “Applica- 
tions of Catalytic Methods by Aid of 
Finely Divided Metals.” 

The number of papers accepted for 
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reading and discussion will be largely in- 
creased between the present date and that 
of the opening of the congress, and those 
of our readers who wish to present papers 
should communicate with the members 


of the various sectional committees in- 


this country. The following are the 
names of the committees of Sections III 
and X: 

Section I]I—Metallurgy and Mining. 
—John Hays Hammond, New York; 
F. P. Dewey, Washington; H. O. Hofman, 
Boston, Mass.; N. W. Lord, Columbus, 
Ohio; I. W. Richards, Bethlehem, Pa.; 
C. H. Richards, Boston, Mass.; A. Sau- 
vene, Cambridge, Mass.; T. D. West, 
Sharpsville, Pa. 

Section X — Electrochemistry and 
Physical Chemistry.—W. D. Bancroft, 
Ithaca, N. Y.; C. A. Doremus, New 
York; F. A. J. Fitzgerald, Niagara 
Falls; L. Kahlenberg, Madison, Wis.; 
E. R. Taylor, Penn Yan, N. Y.; W. R. 
Whitney, Schenectady, N. Y. 

The membership of the congress costs 
$5, and only those who have become mem- 
bers are entitled to read papers or to join 
in the discussions. The official languages 
of the congress will be English, French, 
German and Italian, but the minutes of 
the proceedings will be written in Eng- 
lish. The subscription for ladies who ac- 
company members is $3.75. The address 
of the London organizing secretary is 10 
Cromwell Crescent, London, S. W. 

(E A) 
Public Utilities Bills in the Indiana 
Legislature. 

The Indiana Legislature advanced sev- 
eral bills, passed one or two and killed 
others relating to traction lines, tele- 
phones, etc. The bill permitting the 
charge of an extra fare on interurban 
and steam roads when tickets are not pro- 
cured by the passenger, passed. There 
was a demand for this measure from con- 
ductors, who claimed that the rebate 
checks necessitated much labor. An 
effort was made to except interurban 
roads, but this was not agreed to. The 
bill to compel interurban companies to 
refund half the fare when seats are not 
supplied, was killed. The measure was 
pronounced impractical, unfair and use 
less. The bill requiring all railroads to 
etop their trains at state lines long 
enough to enable passengers to purchase 
tickets, which must be kept on sale at the 
two-cent rate, was likewise killed. The 
purpose was to avoid the payment of three 
cents per mile for interstate travel. A 
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bill permitting the interchange of traffic 
Letween electric and steam railroads was 
passed, as was also a bill to compel com- 
mon councils in cities of the fifth class 
to advertise for bids for lighting and 
htating contracts. The bill permitting 
telephone companies organized under the 
Indiana law to merge, or one company 
to acquire another or more, has passed 
the House and advanced in the Senate. 
This bill has aroused great interest and 
considerable opposition lest it be a step 
toward combination and monopoly. A 
bill has been introduced which has 
aroused equal interest and even greater 
opposition on the parf of telephone men 
because it compels telephone companies 
to make physical connection and exchange 
calls where operating in the same terri- 
tory. S. 

ede 
New York Section, Illuminating Engi- 

neering Society. 

The next regular meeting of the New 
York Section of the Illuminating Engi- 
neering Society will be held in the Engi- 
neering Societies Building, 29 West 
Thirty-ninth Street, New York city, on 
Thursday, March 18. The date is one 
week later than the usual time set apart 
for the meeting. 

Two papers will be presented, namely, 
“The Mathematical Theory of Finite- 
Surface Light Sources,” by Bassett Jones, 
Jr, and “Illuminating the Editorial 
Offices of the New York World,” by Al- 
bert J. Marshall. These papers treat of 


‘both the theoretical and practical sides 


of the subject, and will be taken up and 
discussed. Advance copies of the papers 
will be sent upon request. 

eoo 
Cost of Pole Supplies. 


The chief consumers of poles for the 
construction of wire lines are electric 
hight, railway and power companies. Next 
in order are telegraph and telephone com- 
panies, while railroads are the third in 
rank. The forest service of the United 
States has compiled figures of expenses 
cf these various classes of companies for 
two years covering this item. In the table 
helow are given the total costs for each 
class of companies and the average cost 
per pole. The aggregate outlay in 1907 
was $10,229,642, or an average of $2.92 


a pole. This was distributed as follows: 


—Cost, 1907— —Const, 1906— 

Total. AYN. Total. Av, 

Tel. and telg. cos.$3,977,019 $1.72 $5,234,949 $2.19 
Steam railroads... S2s.776 281 b85.827 2.20 
Electric rwy., light, ; w 
power, etc ..... 5.423.947 6.02 3.650.395 3.95 


Total and averigi0.229.842 $292 $9,471,171 $268 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


‘ BY EDSON R. WOLCOTT. 


Cuaprer VI. (Part I.)—LIGHTING. 


METHODS. 
The fact that manifestations of the 
electric current can be utilized as illumi- 
nants has been known for over a hundred 


FIG. 118.—CONNECTIONS OF SERIES 
ALTERNATING-CURRENT ARC 
LAMP. 
years, but the practical application of 
electricity to this purpose dates back only 

about a quarter of a century. 
There are three general methods of ap- 
plying the electric current to illumination : 
1. Arcs. 
2. Incandescent filaments. 


FIG. 119.—MECHANISM OF SERIES 
ALTERNATING-CURRENT 
ARC LAMP. 

3. Tubes containing gases or vapors at 
less than atmospheric pressure. 

USE OF ALTERNATING CURRENTS. 

In general, alternating currents are 
used in all three methods. In some cases, 
notably the first, their application is not 
always as efficient as the use of direct 
currents, particularly with certain types 
of flaming arcs. 


There are some incandescent filaments 
that can be used to even better advantage 
on an alternating-current system ; for ex- 
ample, the non-metallic filaments or glow- 
ers, such as are used in the Nernst lamp. 


- On the other hand, some of the metallic 


filaments, such as tantalum, show longer 
life in direct-current service. 

In all cases, however, alternating cur- 
rents play a considerable part because of 
their advantages in distribution, although 
it is sometimes preferable to combine a 
system of alternating-current generation 
and distribution ‘with rectifying appa- 
ratus for use with direct-current series 
arc lamps. 

INCANDESCENT LAMPS. 

In recent years many improvements 

have been introduced in the incandescent- 
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perature, in fact being vaporized, the 
heated vapor forming the conducting path 
across the air gap. When carbon elec- 
trodes are used the discharge takes place 
through the vaporized carbon and the 
electrodes are gradually consumed. To 
compensate for this, some method of au- 
{omatically adjusting the electrodes is 
necessary. In general this is not difficult. 
The electrodes can be so arranged that 
they are in contact when the current is 
turned off. Then when the circuit is 
closed the current passes through a solen- 
oid in series with the electrodes. The 
upper electrode is mechanically connected 
to the solenoid in such a way that it is 
lifted as the current begins to flow. Of 
course if it is lifted too high the arc 
breaks and the electrode falls, again mak- 


FIG. 120.—DIAGRAMMATIC SKETCH OF SERIES ALTERNATING-CURRENT 
ARC-LAMP SYSTEM. 


lamp field. In fact, before one type of 
lamp became established, another and 
more efficient one appeared. Quite re- 
cently the advance has been particularly 
rapid along the line of metallic filaments 
for use in incandescent lamps. Un- 
doubtedly there will be many more im- 
provements in the near future, as there 
is still considerable energy wasted as heat 
in the transformation of electrical energy 
into light. 
ARC LAMPS. 

When an electric discharge takes place 
between conducting electrodes in air the 
terminals are heated to a very high tem- 


ing contact, and so on. In practice, how- 
ever, it is somewhat difficult to get that 
length of the are which gives the best 
illumination and yet is not breaking con- 
unuously. A method of doing this in an 
alternating-current series arc lamp i8 
illustrated in Fig. 118. 

OPERATION OF A SERIES ARO LAMP. 

In the series system of connecting arc 


lamps it is necessary that the arc be au- 


tomatically thrown out of circuit when 
not in use. A method of doing this 18 
also shown in Fig. 118. As the switch 
is thrown on, the series coil is energized 
and the clutch lifted, so, that, the carbons 
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are separated and an arc formed. If 
lifted too far the resistance of the arc is 
increased and the higher voltage across 
the lamp deflects more current through 
the shunt coil which acts differentially 
on the clutch, and the carbon is lowered. 
lf a carbon should burn out the clutch 
would be lowered and the cut-out switch 
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FIG. 121.—VENTILATION OF VAPOR PROD- 
UCTS OF FLAMING ARC LAMP. 


closed, so that the current would be flow- 
ing only through the starting resistance. 
This latter is also of service when the arc 
is started, as it prevents a sudden rush 
of current at the moment of closing the 
circuit. . 
Fig 119 shows the appearance and ar- 
rangement of the lamp parts just de- 
scribed. 

Arc lamps operate at about seventy 
volts pressure and with a current varying 
from three to eight amperes, depending 


cn the size of the lamp. For the success- 


ful operation of arc lamps the current 
should vary as little as possible. The 
usual arrangement of the lamps is to 
connect them in series with each other 
and with a constant-current transformer 
euch as has already been explained. 

Fig. 120 shows a method of connecting 
both exterior and interior alternating- 
current arc lamps to a constant-current 
transformer. 

THE ENCLOSED ARC. 


During the past decade the enclosed 
arc has almost displaced the open arc as 
used for lighting purposes. Although the 
efficiency of the enclosed arc is not as 
great, still the illumination is more dif- 
fused, the arc is steadier and the cost of 
maintenance is decreased. The arc illus- 
trated in Fig. 118 is of the enclosed type. 
When the are is enclosed in a small globe 
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so that it is practically air-tight the com- 
bustion of the carbons takes place at a 
much slower rate. 
THE FLAMING ARC. 
When carbon is impregnated with salts 
of calcium, barium, strontium, mag- 


resium or the like, a new vapor, that of 


ihe salt or metal, is added to the vapor- 


FIG. 122.—METALLIC FLAME ARC 
LAMP. 


ized carbon of the ordinary arc, the con- 


ductivity is increased, and the volume of 


incandescent vapor becomes larger, re- 
eembling a flame. In this way the source 
of light becomes of greater extent. 


FIG. 124 —CONSTANT-VOLTAGE ALTERNAT- 
ING-CURRENT ARC LAMP MECHANISM. 


The color of the flaming arc varies 
with the different salts; calcium imparts 
a yellow light which is very efficient, 
strontium adds a red tinge to the arc 
and is not as luminous. A colored are, 
vf course, does not produce proper colora- 
tions in objects upon which the light 
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falls, so that efficiency is sometimes sacri- 
ficed in order to produce a white flaming 
arc. 

Flaming arcs are probably used to a 
greater extent with direct than with alter- 
nating currents, although they may be 
cmployed on either service. The flaming 
arc is sometimes unsteady and liable to 
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DIAGRAM OF INTERNAL CONNECTIONS 


123.—DIAGRAM OF CONNECTIONS OF 
METALLIC FLAME ARC LAMP. 


FIG. 


go out if not properly protected from 
air currents. 

The salts with which the carbons are 
impregnated are deposited by the arc on 
the cooler surfaces surrounding it. This, 
of course, aids in reflection, since the 
deposit is white, but when deposited on 
the globes also decreases their trans- 
parency so that means for eliminating 
the vapor are found advantageous. A 
recently patented method of doing this 
is shown in Fig. 121. The air within 
the inner enclosure 26 is carried upward 
by the heat developed in the are and 
takes with it the fumes or vapor coming 
from the arc through the openings 29 
into the chamber 34, where the material 
is deposited. The air then passes through 
the openings 32 into the outer vessel 30 
cnd up through the opening 27 into the 
inner chamber again. 

METALLIC FLAME ARC LAMPS. 

Although metallic flame arc lamps are 
not used directly on alternating-current 
circuits, they are often employed in con- 
nection with mercury-arc rectifiers of 
alternating currents, and a brief descrip- 
tion of them therefore may not be out 
of place. 

In these lamps the use of carbon elec- 
trodes has been abandoned. The upper 
or negative electrode consists of a mixture 
of powdered -mietallic ‘oxides encased in 
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a light iron tube, the lower end being 
sealed by the arc. The lower or positive 
electrode consists of a composite metallic 
button designed to produce a slag or cin- 
der which will be a conductor when either 
hot or cold. An illustration of this type 
of lamp is shown in Fig. 122, and a dia- 
grammatical illustration of the connec- 
tions is disclosed in Fig 123. 

The advantages claimed for this lamp 
are that it has a lower consumption of 
energy, a greater range of voltage, more 
brilliant illumination and longer life of 
electrodes than the enclosed carbon are. 


ARC LAMPS IN MULTIPLE. 


The application of the electric arc is 
very general. It is used on both direct 
and alternating-current systems and is 
connected both in series and in multiple, 
that is, for use either with constant cur- 
rent or constant voltage. 

The mechanism of a lamp designed for 
use on constant-voltage circuits is illus- 
trated in Fig. 124. At the top .is an 
autotransformer for adjusting the volt- 
age across the arc to the proper value. 
Connections to taps of the coil are made 
by an adjustable contact. Current ad- 
justment is attained by the taps on the 
series magnet coil. 
ese 
Acoustic Method of Tuning Wireless 

Receivers. 


Some time ago, M. Blondel proposed a 
method of tuning for wireless telegraphy 
in which, instead of using electrical tun- 
ing or resonance, he suggested the em- 
ployment of acoustic tuning, receiving the 
signals by ear in a tuned telephone re- 
ceiver which acts as a resonator and will 
respond to only one rate ‘of vibration. 
Signals sent from a wireless station hav- 
ing a given vibration period will thus be 
received,- but no others. The funda- 
mental part of the system is the tuned 
telephone, or what is termed the “mono- 
telephone.” 

Such an instrument has already been 
used by M. Mercadier in his method of 
multiplex telegraphy. It consists of a 
telephone receiver in which a vibrating 


disc is supported at three points around l 


the circle, representing a nodal or non- 
vibrating .part. Mounted thus, with an 
electromagnet behind it, the dise can vi- 
brate only for a given frequency of cur- 
rent in the magnet; at any other fre- 
quency its action is very slight. But 
when the magnet is energized, say, 100 
periods per second, the disc responds, 
forming a resonator for this frequency. M. 
Mercadier employs a series of monotele- 
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phones tuned to fifty, 100 and 150 vi- 
brations. 

According to M. Blondel’s idea, the 
transmitting station would send out a 
signal having a wave frequency of, for 
instance, 100 impulses per second. The 
receiving station using monotelephones 
tuned to the same frequency would then 
perceive only the signals sent from its 
respective transmitting station, exclusive 
of all others. The monotelephone is op- 
erated by any kind of detector or coherer 
in general use for telephone receiving. 
As in M. Mercadier’s system, the mono- 
telephone can also be made to operate a 
relay of suitable design, making the 
movement of the diaphragm establish a 
contact. In this way the two stations are 
tuned together by a purely acoustic method 
which is quite distinct from the scheme 
of electrical tuning generally in use. 

In the present condition of the art, 
however, M. Blondel’s plan cannot be put 
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CROSS-SECTIONAL SKETCH OF ABRAHAM 


MONOTELEPHONE. 
AA, Case. D, Magnet. 
BB, Wire. E, Tension Device. 


into practice except in very high-powered 
stations using, say, 500 horsepower, such 
as the Glace Bay or Cliffden plants, since 
the vibrating method employed decreases 
the power of the signals, limiting the 
range to shorter distances than usual. A 
form of monotelephone more sensitive 
than the present one would increase the 
range of receiving. 

M. Abraham, a Paris physicist, to in- 
crease the range of action, proposes to 
construct a sensitive monotelephone in 
the following manner: Referring to the 
diagram, the new device is seen to be a 
modified telephone receiver. At the same 
time the monotelephone can be adjusted 
for. different frequencies. Leaving the 
electromagnet in place, the telephone dia- 
phragm is replaced by another in the 
shape of a soft-iron disc which has a 
slightly larger diameter than the magnet 
core. The disc or armature is held by 
two wires of steel or other metal, which 
are attached at one end to the case and 
at the other to a stretching device, con- 
sisting of a pivoted lever and a thumb- 
screw. The wires can thus be tightened 
to any desired degree of tension from the 
outside of the case. Such a monotele- 
phone is found to respond very distinctly 
to vibrations of a certain frequency, emit- 
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ting a musical note corresponding to this 
period. The superiority of this design 
over the usual monotelephone lies in the 
fact that the functions of the telephone 
diaphragm are better distributed than in 
the ordinary instrument, since one por- 
tion acts as an armature and a second 
part furnishes the elasticity. By this 
means a heavier disc or armature can be 
used than where this part needs to be 
held fixed. On the other hand, the su- 
pension wires are very light. Owing to 
their construction, it is possible to make 
the characteristic vibration period of the 
device to be almost free from harmonics 
It is found that the new monotelephone 


-will cover a wide range, more than a sin- 


gle octave, so that there is a greater range 
in the choice of the vibrations to be used. 
ede 
A New Source of Hydrogen Gas for 
Balloons and Airships. 

The electrolytic process of alkali man- 
ufacture, in which an aqueous solution 
of the alkali metal chlorides is split up 
by the electric current into its component 
elements—sodium (or potassium) and 
chlorine gas—produces large volumes of 
nydrogen gas, due to the reaction between 
the alkali metal and the water. In the 
majority of instances this gas has been 
allowed to escape from the cells into the 
atmosphere, although in one or two of 
the continental electrolytic alkali works a 
portion of the gas has been collected and 
compressed into large gas cylinders for 
sale. According to a recent issue of the 
Elektrochemische Zeitschrift, the parent 
electrolytic alkali company in Europe, the 
Chemische Fabrik Griesheim Elektron, is 
about to collect and store the gas on 8 
large scale. Plans for two large gasom- 
eters have been drawn up, and the erec- 
tion of the first of these, with a capacity 
of 1,500 cubic metres (53,000 cubic feet), 
is to be proceeded with at once, while 8 
second larger gasometer, with a capacity 
of 5,000 cubic metres (176,000 cubic 
feet), will be erected, if the demand for 
the gas warrants such an extension. The 
two gasometers are to be erected on land 
adjacent to the company’s electrolytic 
alkali works at Griesheim, near Frank- 
fort, and it will be interesting to see what 
result attends this new venture of the 
Griesheim company. The success at- 
tending Count Zeppelin’s recent voyyg® 
in the air, has aroused great interest in 
airship construction in Germany, and it 
is quite possible that the erection of large 
hydrogen gasometers at Griesheim may 
be followed by/others_ elsewhere. 
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The Loetschberg Tunnel Electric Railroad. 


Switzerland is one of the countries of 
the Continent in which the development 
of electric railroading has reached the 
greatest progress within the last few years. 
This ig only natural since all the coal 
which is used in that country must be 
imported and, therefore, comes at a rela- 
tively high price, and on the other hand 
the sources of hydraulic power are abun- 
dant. Most of the existing railroad lines 
in Switzerland are controlled by the state 
and are known as the Swiss Federal Rail- 
road. There is a move toward the adop- 
tion of electric traction on a large scale 
on the Federal roads going on at present, 
and among the important sections of rail- 
road which are now operated entirely by 
electric locomotives, at least as regards 
the passenger traffic, are the Simplon 


BY C. L. DURAND. 


In the present article there will be 
cescribed an electric railroad enterprise 
which will be by far the most important 
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MAP OF SOUTH CENTRAL SWITZERLAND, 
SHOWING THE COURSE OF THE 
LOETSCHBERG TUNNEL. 


in Switzerland, this being the new railroad 
known as the Bernese Oberland line. It 
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worthy of note for several reasons, one 
of these being that it is the longest in 
the county to be operated as a standard- 
gauge, double-track railroad by the use 
of electric locomotives and the regular 
type of railroad cars. Along its course it 
passes through the Loetschberg tunnel, 
which is by far the most important tun- 
nel enterprise to be carried on at present 
in Europe, which will be seen from the 
fact that it is eight-and-one-half miles 
long and therefore compares in length 
with the Simplon tunnel, which is about 
iwelve miles in length. However, the 
new tunnel, being laid out for double 
track, is much larger in section than the 
Simplon, which contains but a single 
track. The entire cost of the new rail- 
read enterprise is $15,000,000, including 


CONSTRUCTION PLANT AT THE SOUTH END OF THE LOETSCHBERG TUNNEL ON THE BERNESE OBERLAND RAILROAD, 
FROM BERNE, SWITZERLAND, TO MILAN, ITALY. 


tunnel section and the Seebach-Wettingen 
line, this latter having had a regular 
service on the electric system for some 
time past. 


does not form a part of the Federal rail- 
road system, but is constructed by a pri- 
vate company whose headquarters are lo- 
cafed at Berne. The new railroad is 


the tunnel, which figures for half that 
cost. Another point to be noted is that 
the new electric railroad will connect 
with the Simplon line and, in fact, it 
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forms the northern continuation of the 
Simplon route, so that the electric trains 
will pass from one to the other line. 
While the outlay required for such a 
difficult piece of work as the building of 
the present railroad was an important 
one, it is justified by the great advantages 
which will be secured from it in the 
future. As will be observed on the map, 
Berne is the principal railroad centre of 
the northern part of the county, and 
many of the lines coming from France and 
Germany converge at this point. As 
Berne lies at a short distance in a direct 
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{from France and England. The distance 


from London via Calais to Milan will be 


thus shortened up considerably and also 
the distance from Paris to Milan. This 
will be shorter than is now obtained by 
the St. Gothard line and, therefore, it is 
expected that the latter will be virtually 
thrown out of competition as concerns 
the English and French traffic. As will 
be seen, the new enterprise is one of con- 
siderable scope, and, taken together with 
the Simplon, forms a direct north and 
couth line, which pierces the two great 
mountain chains of Switzerland, these 
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The mouth of the tunnel lies at a very 
high point, this being nearly 4,000 feet 
ubove sea-level, and 1,480 feet above the 
starting point of the line. After a pas- 
sage of 8.5 miles the tunnel emerges at 
the other side of the mountain range at 
the locality of Goppenstein. From this 
point the railroad follows a cutting in the 
mountain side and descends for a distance 
of 17.6 miles, where it reaches the level 
of the Rhone valley and makes connection 
with the north end of the Simplon elec- 
tric line. 

The railroad company is now taking 


SOUTH. PORTAL OF THE LOETSCHBERG TUNNEL, UNDER 


line from the Simplon, it would be an 
easy matter to reach the Simplon tunnel 
and to proceed thence to Milan and the 
north of Italy were it not for the fact 
that the great mountain chain of the 
Bernese Oberland lies in the way. In 
consequence it was impossible to reach the 
Simplon except by taking a very round- 
about course by way of Lausanne and St. 
Maurice. By the construction of the 
Bernese Alps railroad there will now be 
a direct connection between the north of 
Switzerland and Italy, and it is expected 
that the new route will secure a large 
part of the international traffic, especially 


having, been ‘heretofore an impassable 


barrier. | 


The present line starts from Frutigen, 


which is the terminus of the short rail- 
road section owned by the same company, 
and it proceeds southward through the 
mountain region of the Bernese Ober- 
Jand, mounting up the steep valley of the 
Kander in a winding course. At a dis- 
tance of 8.7 miles it reaches the locality 
of Kandersteg, where the Loetschberg 
tunnel commences. 
the side of the mountain range, which 


reaches a high altitude and contains many 


peaks covered with snow and glaciers. 


The tunnel is run in 


CONSTRUCTION... ° 


measures toward providing the electrical 
equipment of the line, and for this pur- 
pose it proposes to adopt the electric 898- 
tem on the short section of line runing 
from Spiez, on the Lake of Thun, to 


Frutigen. This will be done in order-to 


make . trials of the electric locomotives 
and the rest of the outfit, and it is in- 
tended to use a high tension on the loco- 
motives, taking into account the very suc 
cessful results which have been obtained 
on the Seebach-Wettingen line by the 
Oerlikon firm in concert with the Sie 
mens-Schuckert company with heavy 
locomotives on the single-phase system. 
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The locomotives for the Bernese Ober- 
land line will be designed to take a 250- 
ton train upon a 2.7 per cent grade at a 
speed of twenty-five miles an hour, or a 
300-ton train at twenty miles an hour. 
The locomotives are to be equipped in all 
probability with single-phase commu- 
tator motors, working at a frequency of 
fifteen cycles, and they will have a ca- 
pacity of 1,200 to 1,500 horsepower. The 
railroad company will devote the sum of 
$200,000 for equipping the trial section 
of the line on this plan. 
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26.4 feet. Thus it will be seen that the 
construction of the tunnel will involve 
considerably more work per running mile 
of length under the ordinary conditions 
than was taken for the Simplon tunnel, 
as the latter is laid out as a single-track 
tunnel and accordingly is much narrower. 
As the total cost of building the tunnel 
and the railroad track within the same 
is $7,500,000, outside of the electric 
equipment of the track, this amounts to 
about $900,000 per mile for the tunnel 
section alone. 
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the plant. It contains four sets of elec- 
trie motors and air compressors, which 
are used to supply the compressed air for 
operating the rock drills in the tunnel. 
As these drills require compressed air at 
a comparatively low pressure of ten at- 
inospheres, there are installed two com- 
pressors in the plant which deliver air at 
this pressure. On the contrary, for use 
on the compressed-air locomotives of the 
tunnel, of which there are a number in 
use, air at a high pressure of 120 at- 
mospheres is needed; a second group of 
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COMPRESSOR ROOM IN THE LOETSCHBERG TUNNEL PLANT. 


This electric railroad line will have a 
total length of fifty-two miles, counting 
the section which is already built between 
Spiez and Frutigen, which it is proposed 
to equip electrically during the time that 
the new part of the line is being con- 
structed. The new portion of the line is 
about thirty-five miles long, including the 
tunnel. It was decided to build the elec- 
tric line in double-track, standard gauge 
throughout the whole of its length. The 
tunnel has a circular-arched form and is 
19.8 feet in height above rail level, with 
the circular portion having a 13.2-foot 
radius. The total width of the section is 


At either end of the tunnel there is 
erected a large plant which is needed for 
the drilling and the construction work, 
upon which there are about 2,000 men 
employed at present. The accompanying 
views show the plant located at the south 
end of the tunnel at Goppenstein; this 
plant consists of a considerable number of 
iarge buildings. All the power needed in 
the machine shops, compressor room, 
blast-fan plant, etc., is obtained from a 
distant hydroelectric plant, and all the 


„machines are run by electric motors. 


In one of the illustrations will be seen 


a view of the main compressor room of 


compressors is accordingly installed for 
this purpose. Of the first-mentioned 
compressors there are two in use in the 
plant, and these are driven by belt from 
the motors which will be noticed on the 
right-hand side of the room, each of these 
motors being rated at 200 horsepower. 
The second group of compressors is op- 
erated by two motors of larger capacity, 
which are placed in a corresponding posi- 
tion on the left-hand side of the station. 
These motors are of 300 horsepower and 
are likewise belted to the correspond- 
ing compressors. All these motors have 


been furnished by the Alioth firm, of 
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Basle, Switzerland, and they are designed 
' to run at 485 revolutions per minute on 
three-phase current, at fifty cycles and 
500 volts. 

Current is obtained for the present 
plant from two different hydraulic plants, 
which use the power of the Lonza stream. 
These turbine stations were erected for 
ihe purpose of supplying current for sev- 
eral large carbide plants which are now 
running very successfully in the region of 
the Rhone Valley. One of these carbide 
works is located at Gampel, near the 
Swiss Federal Railroad. Beside the car- 
bide plant is installed a turbine station, 
which takes the water supply from a 
point higher up the stream and thus se- 
cures a 330-foot head of water. The 
plant located at Gampel is thus able to 
furnish upward of 4,000 horsepower, a 
considerable part of which is used for the 
carbide furnaces. In parallel with the 
Gampel station is a second hydraulic 
plant, which lies further up the Lonza 
River at Klosterli, in the rocky gorge 
through which this torrent flows, and it 
produces about 6,000 horsepower. This 
plant uses a 590-foot head of water. Both 
these turbine plants are operated in 
parallel upon the overhead line, which is 
worked at 5,000 volts. 

A separate line is run from the pole 
line to the upper end of the valley, where 
the plant of the Loetschberg tunnel is lo- 
cated, in order to furnish current for the 
motors just mentioned and also for a 
number of other motors placed in various 
parts of the work for operating the ma- 
chine tools, blowers for the tunnel, etc. 
A bank of transformers placed in the 
station lowers the three-phase 5,000-volt 
current of the line to the standard volt- 
age of 500 volts, which is used on the 
notor circuits. In the compressor room 
is mounted a switchboard containing four 
inarble panels, which are used for the dif- 
ferent circuits of the station. In addi- 
tion to this, each of the principal motors 
of the plant has mounted beside it a 
- frame containing a rheostat for regulating 
the voltage of the motor, as will be ob- 


served in the illustration. 
———— @ @ o 


Electric Snow Melters Clear City 
Streets. 

Electric snow melters are being used 
to clear the streets in the city of Berlin, 
Germany. The first experimental appa- 
ratus is reported to have shown an op- 
eration less than half as expensive as 
shoveling the snow and hauling it away. 
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Electrification of German Rai roads. 

For several years past German engi- 
neers have been actively engaged in the 
preliminary studies for an ultimate 
change to electricity as the motive power 
in ordinary railway transportation of pas- 
sengers and freight. The decisive exper- 
iments in 1903, conducted by the Prussian 
railway authorities in connection with 
the General Electrical Company, on the 
line between Niederschénweide and Spin- 
dlersfeld, resulted in the design of the 
proper motor. to use effectively the alter- 
nating current. 

Since then no material advance has 
been made from the mechanical stand- 
point, nor has much been required of the 
electrical inventor. The new motors have 
rendered admirable service when utilized 
for urban and suburban traffic, and when 
applied on short lines. It is now a purely 
economic question whether the time has 
arrived to discard the steam locomotive 
after its eighty years of service, and re- 
place it by the electrical locomotive as 
sole motive power for extensive railway 
systems. 

The results of an exhaustive study of 
the subject, by Ph. Pforr, a prominent 
German engineer, may be of timely in- 
terest, and they are herewith briefly sum- 
marized by Consul Thomas H. Norton, of 
Chemnitz, Germany. 

The study embraces the proposed elec- 
trification of the Prussian state railway 
system, which includes also the railways 
of the Grand Duchy of Hesse. The sta- 
tistical data of the year 1904 are used 
throughout as a basis for calculation. 
The dollar is valued roughly at four 
marks. At the close of 1904 the man- 
ager of these railways reported as follows 
cn the condition of the system and the 
results of the operation for the year: 

Capital, $2,250,000,000. Length of 
single track, 12,785 miles; length of 
double track, 8,231 miles; a total length 
of 21,016 miles. Rolling stock, 14,770 
locomotives, value $167,000,000; 27,367 
passenger cars, value $82,500,000; 313,- 
909 freight cars, value $220,750,000. To- 
tal transportation, 83,200,000,000 mile- 
tons (short tons), including 880,000,000 
inile-tons, transportation of coal used by 
jocomotives. 

Expenditures.—Management, $12,859,- 
000; station service, conductors, brake- 
men, $57,451,000. Maintenance and 
guarding of road: Wages, $21,688,000; 
material, $32,324,000. Motive 
maintenance and renewal of rolling stock: 
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Wages, $38,213,000; construction mate 
rial, $9,519,000; renewal of locomotives, 
$7,794,000; renewal of cars, $8,308,000: 
coal for locomotives, $18,789,000; other 
outlays, $13,398,000. Miscellaneous er- 
penses, $21,453,000; a grand total of 
$241,796,000. 

Receipts.—Passenger and express, $110,- 
253,000; freight, $268,926,000; divers, 
$25,304,000; a total of $404,483,000. 

Proposing that current be transmitted 
at 50,090 volts, and that this be lowered 
to 15,000 volts at the conductors which 
supply the locomotives, and assuming that 
the cost of transformers per mile is $1,436 
for double-track lines, and $862 for sin- 
gle-track lines, the total cost for trans- 
formers and accessories on the entire svs- 
tem, as detailed, would be about $25, 
000,000. 

Overhead wire conductors costing 
$3,830 per mile of single track, would 
amount to $167,500,000 for the entire 
network of 21,016 miles of single track. 

The cost of cables for distributing the 
current from the power houses to the 
transformers depends upon the location 
of the plants. Assuming distances apart 
of 125 miles, the entire system would re- 
quire thirty generating plants. Upon 
this basis there would be an average cost 
per mile, for distributing cables, of $1,530 
on single-track lines, and of $2,490 on 
double-track lines. The entire equip- 
ment would involve an outlay of $42, 
500,000. These three items constitute a 
total investment for permanent equipment 
along existing railway lines of $234,500, 
C00. 

In calculating the expense of chang- 
ing to electric locomotives, it is not as 
sumed that each existing steam locomotive 
must be replaced by an electric counter- 
part of equal power. Much time is re- 
quired in the case of the current types 
¿f locomotives for a variety of operations, 
which disappear completely when elec- 
tricity is employed. These operations 
are taking on water, heating up the boiler 
end changing direction on the turntable. 
Evidently fewer electric locomotives aré 
required to accomplish the same amount 
of work. 

On the entire system in question, dur- 
ing 1904, 31,376 men were employed 10 
locomotive service. As each man has one 
day of rest every two weeks, the number 
would suffice to man simultaneously 
11,500 locomotives, assuming that 3,000 
have double crews. During this year 
14,770 locomotives were in use. A8 the 
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average daily service of a locomotive is 
twelve-and-eight-tenths hours, and four 
hours are consumed in the cleaning, heat- 
ing, etc., but fifty-four per cent of the 
total number of locomotives are simulta- 
neously engaged in moving trains. 

This percentage gives a basis for cal- 
culating the required number of electric 
locomotives. Allowing sixteen per cent 
for the average number of locomotives 
temporarily withdrawn from service for 
repairs, it would be necessary to replace 
but sixty-four per cent of the present 
stock by electric locomotives. 

Steam locomotives cost about $0.1186 
per pound, as compared with $0.1834 for 
the electrie competitor. The latter is, 
however, relatively much lighter. An 
clectric freight locomotive of 600 horse- 
power weighs 46.3 short tons (92,593 
pounds). The current types of locomo- 
tives of the same power weigh 62.7 short 
tons (125,433 pounds), empty, and 
83.75 tons when charged with water, etc. 

On this basis the entire railway sys- 
tem would require an outlay of $133,- 
750,000 for electric locomotives to replace 
the present supply, which cost $167,000,- 
000. In order to eliminate possible 
cause of error, the expense of the new 
equipment is placed at $152,500,000. 

Assuming that the steam locomotives 
now in use could be diverted without Joss 
to other lines, or be continued in service 
during a gradual electrification until 
worn out, there would be a saving on this 
account of $14,500,000. 

No estimates are prepared for gener- 
ating stations, as it is simpler to consider 
the normal cost of the electric current as 
now furnished throughout Germany. “It 
is assumed, also, that electricity could be 
advantageously supplied by private par- 
ties. At present electric current, when 
yielding four per cent on the investment, 
costs 0.833 cent per kilowatt-hour. 

Turning to the cost of maintenance and 
operation, it is estimated that no material 
changes would be involved in the outlay 
for general supervision, station manage- 
ment, and train crews. A decided in- 
crease in expenditure is required, how- 
ever, for the guarding and maintenance 
of the electric conductors and transform- 
ers, 

For maintenance and repairs of cables 
and wire conductors an annual expense 
of two per cent on the original cost is to 
be expected, or $4,250,000. For the trans- 
formers these charges amount to five per 
cent, or $1,250,000. 
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Per contra, material economies on cur- 
rent sources of expense are to be expected. 
These result from the elimination of all 
existing outlay in connection with the 
supply of water and coal to locomotives. 
Diminished cost of maintenance for tun- 
nels, stations and engine sheds come also 
into consideration. All told, these econ- 
omies are estimated at $1,250,000 per an- 
num. The total increase in cost of main- 
tenance would hence be $4,250,000. 

Quite different are the figures showing 
the cost of running trains and maintain- 
ing the rolling stock in good condition. 
In the case of electric locomotives, thirty- 
cne per cent of the cost of labor is elimi- 
nated. Of the locomotive crews, number- 
ing 31,276 men, three-eifhths are engi- 
neers and five-eighths are firemen. Engi- 
neers earn annually $675, firemen $412. 
The total annual earnings of this staff 
ere $15,950,000. The saving of thirty- 
one per cent would reach $5,000,000 per 
annum. 

A still more important economy is as- 
sumed from the fact that ordinarily but 
a single man is required to guide an 
electric locomotive. The: services of all 
employes now occupied as firemen become 
entirely superfluous. This involves an 
additional saving of $5,225,000. It is 
planned that the conductor of a train 
shall normally be stationed on the loco- 
motive, and that he shall be prepared to 
meet any exigency arising from an acci- 
dent to the engineer, or other unforeseen 
emergency. 

The cost of maintaining electric rolling 
stock is notably less than in the case of 
steam engines, and is estimated as at 
least twenty per cent below the latter's 
requirements. At present the item is 
$10,500,000. Here there would be an 
economy of at least $2,000,000 per an- 
num. 

The annual coal bill of the Prussian 
railway system is $26,000,000. Of this 
sum, $18,789,000 represents the cost of 
the coal at the mines; the remainder is 
the expense attendant upon the trans- 
portation and storage of the fuel. In 
place of the coal bill comes the cost of 
the electric current. The present railway 
system would require annually 3,481,000,- 
000 kilowatt-hours. At the current rate 
of 0.833 cent, this represents an outlay 
of $29,000,000. 

The present annual expenditures of 
$13,398,000 for miscellaneous items, in- 
cludes the following: Coal for stations, 
cte., $1,850,000; water, gas and electric- 
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ity, $2,600,000; oil, cleaning waste, etc., 
$5,100,000. It is conservatively estimated 
that at least $4,750,000 can be saved on 
these items. 

On minor accounts, machine cleaners, 
draft horses, losses by fires in forests from 
sparks, etc., a further economy of $1,- 
750,000 should be attained. 

On balancing the foregoing savings and 
additional outlays incident to the change 
to electricity as a motive power on the 
Prussian system, it is found that the total 
annual economy in the charges for main- 
tenance and exploitation to be attained 
is $11,750,000. This would assure an 
interest of five per cent on the capital 
required to make the alterations as de- 
tailed, viz., $220,000,000 in round num- 
bers. It is therefore clearly evident that 
the time has come when the change from 
steam to electricity as motive power on & 
large railway system in a fairly thickly 
populated European country can be at- 
tempted with the assurance that the re- 
sultant economies will reimburse the ad- 
ditional capital outlay. The average 
revenue of German railways is 5.07 per 
cent, according to comparative data col- 
ected in 1902. The revenue of the Prus- 
sian railway system, as shown by the data, 
was 5.04 per cent in 1904. 

In view of the degree of confidence 
awakened by the various exhaustive stud- 
les of experts, such as the one summarized 
above, for the leading railway network 
in the empire, there is a general opinion 
that in the early future electricity will 
displace steam, entirely or in great part, 
en all the leading German lines. 

Coe 
Signal Devices on the Battleship Fleet. 

The cruise of the battleship fleet af- 
forded an extended opportunity for try- 
ing out the several new devices for com- 
munication at sea between ships. The 
methods include the semaphore, the sub- 
marine signal bell, the wireless telegraph, 
and the radio-telephone. Each of these 
has proved successful from various view- 
points. 

The wireless telegraph has proved its 
value many times where great distances 
have been covered, but the latest marvel, 
the radio-wireless telephone, is reported 
to have more than: filled the expectations 
of the officers of the flect. Its low power 
was often drowned out by the more domi- 
nant telegraph, but properly attuned 
epeech is a factor that seems destined to 
fill a still more Important part in com- 
munication at sea. 
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THE ELECTRIC DISCHARGE AND 
THE PRODUCTION OF NITRIC 
ACID.'—III. 


BY WILLIAM CRAMP AND BERTRAM HOYLE. 


Having shown upon what conditions 
each form of discharge depends, we may 
proceed to examine the chemical results 
obtained with the discharge between con- 
ductors, as shown in Fig. 7. We have 
then the following variables to consider: 

1. The effects of the use of nozzles of 
different diameter. 

2. Effect of change of current. 

3. Effect of change of air velocity. 

4. Effect of alteration of spark-gap 
length. 

5. Effect of change of capacity of the 
circuit. 

The comparison of these variables was 
carried out as follows: 

One variable having been decided upon, 
everything else in the circuit was kept 
constant. The air which passed through 
the discharge had a free exit, and a known 
portion of it was drawn off at a known 
rate by means of an aspirator through a 
flask containing a weak solution of caustic 
soda of a known strength. 

This solution contained a little phenol- 
thalene as a color indicator. As the gas 
was bubbled slowly through thé flask the 
absorption of the oxides of nitrogen 
caused the indicator to lose its color. The 
time taken for the color to disappear com- 
pletely was taken as a measure of the 
amount of acid produced in that time. 
As the bubbling was slow, and as, more- 
over, ozone did not effect the color, the 
results obtained are fairly reliable relative 
figures. Each point on a curve is the 
average of a number of readings, and the 
consistency of the curves testifies to the 
efficiency of the method. For this means 
of detecting and measuring the acid we 
are entirely indebted to Mr. S. J. Peachey 
of the School of Technology. 

Attention should here be redirected to 
the complex nature of this discharge. It 
has been pointed out that, besides the 
nitrogen arc thread flames, there is always 
a blue oscillatory discharge present, and 
the rough distinction in the yield of these 
two types has been noted. We shall first 
direct attention to the general conditions 
governing the yield of peroxide from the 
flame (A), and afterward examine the 
probable effect of the presence of the oscil- 
latory discharge (B). 

The ordinates used in the curves given 


1. Abstract of a paper presented before the 
Manchester (England) Local Section, Institution 
of Electrical Engineers, November 3, 1908. 
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are relative figures only, and may need a 

little explanation. 

“Relative amount of acid (N.O,) pro- 
duced per minute” is a convenient figure 
from which the true acid output may be 
obtained. 

“Relative acid strength” is another con- 
venient figure, which represents the con- 
centration of the gas (N,O,) given off. 
From this figure the true acid concentra- 
tion may be obtained in grammes of 
N:O, per cubic centimetre, by simply mul- 
tiplying by a suitable constant. 

Having calibrated a nozzle for cubic 
feet per minute due to a given pressure in 
pounds per square inch, and having taken 
the time (¢) in seconds for the indicator 
to turn colorless, it is possible to calcu- 
late the strength of acid produced and 
its amount in grammes of N,O, per cubic 
centimetre and grammes of N,O, produced 
per minute, respectively. 

Let A = cubic feet per minute (total 
amount of air passing through 
the nozzle). 

t = time in seconds for the indi- 
cator to turn colorless. 

In our experiment twenty-five cubic 
centimetres of the test solution were used, 
and this quantity was found to be neu- 
tralized by 0.001164 gramme of N,Q,. 

Knowing the time (¢) for this opera- 
tion, and the volume of gas sampled in 
that time, it is possible to calculate ap- 
proximately the grammes of N,Q, per 
centimetre of the resulting gas, that is, 
the “true acid strength.” 

Then, knowing the cubic feet of air 
supplied per minute to the nozzle, we can 
get the grammes of N,O, evolved per min- 
ute, or the “true amount of acid produced 
per minute.” 

Figures for relative values are: 

100 A 


for relative amount of acid pro- 


100 
duced per minute, and Fa for relative 


acid strength. 
Erample.—Grammes of N,O, per min- 

ute, coming through the test bottle, 
0.001164 X 60 


t 


Since the gas was always taken over at 
a measured rate of 19.5 cubic centimetres 
per second, the grammes of N,Q, per 
cubic centimetre in the gas will be: 


0.001164 
tX 19.5 


Therefore grammes of N:O, produced 
per minute 


; this is true acid strength. 
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0.001164 X (total ce. of air supplied 
to nozzle per minute). 
t X 19.5 
Our curves are based on ordinates *rel- 
ative acid strength” and “relative amounts 
of acid produced per minute” for con- 
venience of plotting. 

The true values may be obtained by 
multiplying the respective ordinates by 
the constants about to be determined. 

True Acid Strength.—The ordinate of 


a 100 
the relative acid strength curves is a 


t X 0.001164 
100 X £ X 19.5 
= 5.97 X 107. 
Thus any ordinate representing relative 
acid strength will give true acid strength 
in grammes of N,O, per cubic centimetre 
when multiplied by K. 

True Acid Output.—Similarly the or- 
dinates of the relative acid output curves 
may be multiplied by another constant, 
K’, so as to give true acid output in 
grammes of N,O, produced per minute. 

Relative amount of acid produced per 


100 A 
minute is taken as — 7 


Constant = K = 


True acid output in grammes of N, 


. 0.001164 
produced per minute = ———— (total 
t X 19.5 


cubic centimetre of air supplied to the 


nozzle per minute). 
0.001164 


K’ then = =———— 
t X 19.5 


X (cubic centime- 


100 À 
tres per minute) X = 


= 0.01685 approximately. 

Thus when an ordinate marked “rela 
tive amount of acid produced per min- 
ute” is multiplied by this K’, the result 
is “true acid output of N,O, in gramme 
per minute.” 

For example, take the largest acid out- 
put recorded in the experiments, where 
the ordinate “relative amount of acid pro- 
duced per minute” is 10.1. 

The true acid output is— 

10.1 x 0.01685 = 0.170 gramme pë 
minute. 

The power used is 1.25 kilowatts 
this particular example, the primary cut 
rent being thirty amperes. 


Grammes per kilowatt-hour— 
1.25 


Kilogrammes per kilowatt-year 
0.17 X 60 X 24 X 365 


1.25 X 1,000 
— 71.5 approximately. 
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Taking the equation for the production 
of nitric acid from N,O, as being— 
N,O, + H,O ~ HNO, + HNO,, 

we get that ninety-two grammes of NO, 
combine with eighteen grammes of H,O 
and give 110 grammes of commercial 
nitric acid. 

Therefore kilogrammes of HNO, + 
HNOs, or commercial nitric acid, per 
kilowatt-year 


115 X e = 88.5 
gg? 


which, for a plant of such small capacity, 
is a large yield. | 

In the example given the time taken 
for the indicator to turn colorless was 
thirty-six seconds, so that the relative 


100 
acid-strength ordinate would be ——. 
36 


te 


Rel. amt of Acid prod. at 10 Amperes. 


FIG. 11.—RELATION OF ACID PRODUCTION 
“O VOLUME OF AIR FROM DIFFER- 
ENT NOZZLES. 


True acid strength is therefore 


100 
= 5.97 10" 
36 x x , 


= 1.65 X 10~ grammes of N,O, per c.c. 

In connection with the above state- 
ments we again wish to call attention to 
the fact that we do not lay stress on the 
absolute values obtained in this work, but 
that chief importance is to be attached 
to the relative figures and to the direc- 
tion in which they tend when considering 
the possibility of obtaining a maximum 
yield for a given apparatus. 

A. YIELD OF PEROXIDE. 


I. Effect of Change of Nozzle.—To be- 
gin with, nine nozzles (numbered con- 
secutively) were tried; of these numbers 
1 to 8 were of the “Laval” type. No. 9 
was the Werner nine-hole jet. For all 
of these, curves were taken connecting 
volume of air passed per minute and air 
pressure on the jet in pounds per square 
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inch. From these curves three nozzles— 
Nos. 4, 6 and 9 (No. 9 being the Werner 
jet)—-were selected, and preliminary 
tests were taken connecting relative acid 
output with cubic feet per minute at a 


Acid Strength. 


FIG. 12.—ACID PRODUCTION AND POWER 
FOR VARIOUS NOZZLE PRESSURES. 


constant current of ten amperes. The 
results are shown in Fig. 11. 

The practical deductions apparent from 
these curves are’ as follows: 

1. The greater the amount of air passed 
by the jet for a given pressure, the greater 
ig the maximum acid output. 

2. The greater the amount of air passed 
by any given jet, the Yess is the maximum 
acid concentration. 

From these two it follows that with 
increased quantity of air the amount of 
acid produced increases faster than the 


. 9-by- figures on curves, in Ibs: 
$ q: inch;fo nozzle No.4. 


v 


Relative amount of Aci 
N 


Amperes. 


13.—ACID STRENGTH FOR VARIOUS 
CURRENT STRENGTHS AND NOZ- 
ZLE PRESSURES. 


FIG. 


concentration diminishes, and therefore 
for a large yield per kilowatt-year with 
such an apparatus, a nozzle giving low 
concentration will probably be necessary. 

The shape of the curves is probably 
due to the fact that up to a certain maxi- 
mum the increased temperature gradient 
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increases both output and concentration, 
after which the decreased mean tempera- 
ture reduces the maximum acid ever 
formed. The falling away of the curve 
with large quantities of air tends to show 
that a point may be reached when, for a 
given current, no N,O, is produced. This 
is borne out by later experiments. 

From these curves and the pressure- 
volume curve for the nozzles, No. 4 was 
selected for further work, so that in all 
future curves the nozzle is one of the 
constants. 

II. Constant Nozzle, Constant Atr-gap 
(= 0.5 centimetre)—(a) Varying cur- 
rent. (b) Varying pressure. 

Figs. 12 and 13 show a series of curves 
each for one nozzle pressure. The curves 
connect amount of acid with current, and 
concentration with current, respectively. 
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FIG. 14.—RELATION OF ACID PRODUCTION 
TO AIR VOLUME. 


4 


The practical deduction evident from 
these is that for this gap-length increase 
of current is invariably accompanied by 
an increased yield until a limit is reached. 

Figs. 14 and 15 are deduced from 12 
and 13, respectively. They emphasize 
the deductions made from curve 11 in 
that the concentration falls off rapfily 
with increased quantity of air, but the 
amount of acid produced increases rapidly 
up to a certain limit with the same con- 
ditions. 

Special interest attaches to the case of 
the curve in Fig. 12 for ten pounds pres- 
sure. It is the only case in which any 
crossing or overlapping occurs, and was 
consequently carefully checked. The ex- 
planation is to be found under the head- 
ing of “Effect of Frequency.” 

III. Effect of Change of Air-gap 
Length.—In this case the first variable is 
eurrent for each size of air-gap and for 
each pressure. Thedifferent curves are 
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marked with figures indicating the pres- 
sure in pounds and the air-gap to which 
they refer. The results obtained are spe- 


cially interesting, and may be followed 


in Fig. 16. It is seen that when the 
gap is small there is clearly a current at 
which the yield is a maximum. This 18 
quite in accordance with what might be 
expected, in view of the fact that a large 
current passing through a short gap would 
of necessity raise the mean temperature ; 
so that soon a limit is reached at which 


Acid strength. 
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Cubic Feet of Air per Hin. 


15.—RELATION OF ACID STRENGTH 
TO AIR VOLUME. 


FIG. 


the increase of peroxide due to current is 
counteracted by increase of mean tempera- 
‘ure and consequent dissociation. 

The deductions from the curves may 
be summarized as follows: 

1. Increase of current gives an increased 
yield up to a certain maximum for each 
length of gap. 

2. The greater the quantity of air 
passed through the gap, the higher is this 
maximum for each gap. 

In Fig. 17 curves are shown connecting 
the gap length with amount of air and 
concentration for various constant cur- 
rents. The curves are in duplicate. In 
the case of the upper curves an electro- 
static voltmeter was connected across the 
gap for measuring the pressure, and for 
the lower curves the voltmeter was 
taken off. This effect of the presence 
of the voltmeter was very marked, 
and is referred to under the heading 
of frequency. These curves have been 
plotted specially to bring out a point al- 
ready more than once referred to, namely, 
that there is a maximum yield for each 
current corresponding to a given gap 
length, and though this maximum for 
each gap length is higher the greater the 
current, yet to obtain the best results the 
gap length must be accommodated to the 
current to be used. 

IV. Effect of Change of Frequency.— 
It has already been pointed out that the 


presence of the high-tension voltmeter 
altered the acid output. That this was 
due to high-frequency discharge is sup- 
ported by the fact that the insertion of 
a hot-wire ammeter in the voltmeter cir- 
cuit showed a very considerable resonance 
current to be flowing therein. Such a 
resonance current would be proportional 
to the frequency of the oscillation. Know- 
ing the capacity and current in the surg- 
ing circuit and the voltage acting, the fre- 
quency of the oscillations can be calcu- 
Jated. The actual frequencies across the 
gap at any instant may be different from 
those given, for the following reasons: 

1. Voltmeter capacity varying with 
deflection. 

2. Even if the capacity in circuit re- 
mained constant the current taken for a 
given voltage is not necessarily propor- 
tional to the frequency, since it also de- 
pends on the wave-form. The wave-form 
is very likely altered with a change of cur- 
rent in the primary affecting the regula- 
tion of the machine. __ 

3. No allowance has been made for the 
capacity currents due to the leads out of 
the transformer. 

From a series of curves connecting the 
capacity current with the main current 
it is apparent: 

1. That the higher the blast pressure 
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FIG. 16.—CURVES SHOWING EFFECT OF 
CHANGE OF AIR-GAP LENGTH. 


the more pronounced is resonance at cer- 
tain currents. : 

2. That the higher the blast pressure 
the higher is the value of the current at 
which oscillations are set up, and the more 
prominent they are. 

Attention has already been called to 
the fact that the ten-pound curve is very 
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irregular. Closer examination shows that 
the ten-pound curve is that which shows 
the greatest resonance effect, and further, 
that the irregularity of the output corre. 
sponds with the changes of frequency. 
Thus between two and fifteen amperes in 
Fig. 12 the output is most irregular, and 
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FIG. 17.—EFFECT OF CHANGE IN AIR-GAP 
LENGTH ON CONSTANT-CURRENT 
ACID PRODUCTION. 


it is just here in Fig. 17 that the oscilla- 
tion effects are most pronounced. 

We have endeavored to find out whether 
a very high frequency in the discharge 
always corresponds to high acid yield, bat 
in vain; for the subject is much compli- 
cated by the presence of more than one 
frequency, and by the fact that such 
changes in frequency alter not only the 
pressure, but also the current flowing as 
well as the amount of ozone produced. 
We think, then, that while it must be 
conceded that the question of the effect 
of frequency is undetermined, if not alto- 
gether indeterminate, it must also be al- 
iowed that the presence of a high fre- 
quency, in so far as it admits of large 
capacity currents across the arc and prob- 
able production of ozone, is to be consid- 
ered on the whole as likely to increase tht 
vield of peroxide, which fact we consider 
is clearly proved by the curves in Fig. 1' 

The yield of ozone by the oscillatory 
discharge has been shown (by Prépogno) 
to increase with the frequency used, 4 
as we consider that the presence of 070m 
has no small effect in the formation of 
peroxide of nitrogen from the flame, "° 
think that from this cause alone the effet 
of high frequency would be sufficient to 


increase the yield as shown in Fig. li. 
[To be concluded.] 
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PRIME MOVERS.—II.' 


BY CHARLES P. STEINMETZ. 


II. 


The suitability of the different types 
cf prime movers for the various economic 
and other requirements of electric serv- 
ice, as discussed before, are best seen by 
considering their characteristic features. 

The available types of prime movers 
are: 

The hydraulic turbine—the impulse 
type, the reaction type, and their various 
combinations. 

The steam engine—condensing and 
non-condensing, with and without super- 
heat. 

The steam turbine—condensing and 
non-condensing, with and without super- 
heat. 

The gas engine—using the available 
fuel directly, as natural gas, blast-furnace 
gas or liquid fuel. 

The gas engine—with producer plant 
converting solid fuel into gas. 

The gas turbine does not yet exist, but 
as it undoubtedly will arrive some time, 
some consideration is given to it in the 
following 


HYDRAULIC PRIME MOVER. 

The most prominent characteristic of 
hydraulic power is its dependence on 
meteorological conditions, dry 
freshets, ice in the water supply; and 
mechanical and electrical interference 
with the transmission lines connecting 
the power with its market. As a result 
the reliability of hydraulic power is in- 
herently far below that of steam power. 
To give the same class of electric service, 
therefore, the reliability charge, in the 
form of duplication.of plant, of steam 
reserve, etc., is far higher than with a 
steam plant close to its market. In this 
respect climatic conditions naturally ex- 
ert a great effect. 

The fixed cost is usually very high, due 
to the expensive hydraulic development 
required. It is especially high if water 
storage has to be provided; but this also 
depends largely on the local conditions 
of the water power. | 

The proportionate cost is, however, very 
low, due to the absence of cost of fuel. 
This is the redeeming feature of the hy- 
draulic plant, which gives it an advantage 
over steam power. Nevertheless, oven 
with an extremely low proportionate cost, 


ee 


seasons, 


1, A paper (slightly condensed) presented at 
the meeting of the American Institute of Elec- 
an Engineers, In New York, Februacty 19, 

ly. 
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the high fixed cost and the high cost of 
reliability insurance greatly reduce the 
difference in the cost of steam power and 
of water power of the same quality. Un- 
uer very unfavorable conditions it may 
even make the water power more expen- 
sive than the steam power. 
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FIG. 1.—SPECIFIC ENERGY OF VARIOUS 
WORKING MEDIUMS. 


Owing to the high fixed cost and low 
proportionate cost, water power ‘depends 
or a good load-factor still more than does 
steam power, to such an extent that it may 
occasionally he economical to oversell the 
water power, thereby keep constant ioad 


ISOTHERMIC 
AIR CYCLE 
(Caena Cycle) 

90 ‘cent. to 225 cent 


FiG. 2.—THE CARNOT OR ISOTHERMIC AIR 
CYCLE. 


cn it, and take care of peak loads, ete., 
by auxiliary steam plant. 
THERMODYNAMIC PRIME MOVERS. 
The thermodynamic efficiency is essen- 
tially a function of the temperature dif- 
ference on which the engine operates. The 
mechanical efficiency, maintenance cost 
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and reliability depend largely on the me- 
chanical and temperature stresses in the 
prime movers, the available energy per 
unit weight and unit volume of the work- 
ing fluid—steam or air—and on the speed 
of the engine. 

To compare the different types of prime 
movers in this respect to determine how 
far certain features, as high mechanical 
stresses, low space economy, high thermo- 
dynamic efficiency, etc., are inherent in 
the type of prime mover requires a study 
of their thermodynamic cycles. 

In Fig. 1 is plotted, with the tempera- 
ture in degrees centigrade as absciseas, 
the available energy in kilojoules per kilo- 
gramme of the working medium—steam 
cr air—for the three typical air cycles, 
and for steam used non-condensing and 
condensing, in the latter case with a con- 
denser pressure p= 0.1 kilogramme per 
square centimetre, or about twenty-seven 
inches vacuum; that is, about the average 
between that of the steam turbine and 
that of the reciprocating engine. The 
corresponding pressures are shown in 
dotted lines, and the thermodynamic effi- 
ciencies in the upper part of Fig. 1. Figs. 
2 to 6 give some typical cycles and Tables 
I and II the constants of these cycles. 

A pressure limit of p=12 kilo- 
grammes per square centimetre (about 
170 pounds per square inch) is assumed 
for steam, while for the air cycles a maxi- 
mum of twice this pressure has been al- 
iowed. 

As will be seen in Fig. 1, the isother- 
mic or Carnot cycle, that is, constant 
temperature admission, adiabatic expan- 
sion, constant temperature exhaustion and 
adiahatic compression, does not give any 
appreciable output, nor can it use con- 
siderable temperature differences without 
going to impracticable pressures. Thus 
its existence is limited to the text books 
of thermodynamics. With a maximum 
pressure p = 24, the maximum energy 
available for the Carnot cycle is %8 kilo- 
joules per kilogramme of air, or about 
one-tenth of the available energy of satu- 
rated steam at half this pressure, and 
occurs at the relatively low upper tem- 
perature of 225 degrees centigrade. This 
cycle is shown in Fig. 2, and is the “fat- 
test” Carnot cycle which can exist within 
the pressure limit of twenty-four kilo- 
grammes per square centimetre. At 
higher temperatures the efficiency of the 
Carnot cycle increases, but the output 
decreases; the output vanishes, by the 
cycle collapsing into) Jing, "at about 455 
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degrees centigrade, or at a temperature 
far below that permissible in gas engines. 

The curve for the isovolumic air cycle, 
that is, constant volume admission (con- 
stant volume combustion) and constant 
volume exhaust is the cycle of the theo- 
retical or ideal gas engine. The curve 
ior the isobaric cycle, that is, constant 
pressure admission and constant pressure 
exhaust would be the cycle of the gas tur- 
bine. These curves are calculated for the 
conditions of maximum available energy 
between the given temperature limits. 
Under this condition the thermodynamic 
efficiency is much lower than the maxi- 
mum. possible thermodynamic efficiency 
as represented by the Carnot cycle. It 


| 


po 

is: m = 1 — y1: for the isovolumic as 
1 
| 

well as the isobaric cycle of maximum 


energy, while the efficiency of the isother- 
T; : 
T 
maximum, T, the minimum absolute tem- 
perature reached during the cycle. The 
thermodynamic efficiency of these cycles 
can be increased by going to higher pres- 
sures, but the output and thus the me- 
chanical efficiency are decreased thereby. 

It is interesting to note that the avail- 
able energy of the air cycle per kilo- 
gramme of air is insignificant until 
higher temperatures are reached ; but even 
at a temperature of 800 degrees centi- 
grade, it is still much lower than that of 
the non-condensing steam cycle. It must 
be considered, however, that the volume 
of steam per unit weight is fifty-eight 
per cent greater than that of air at the 
same temperature and pressure. The 
thermodynamic efficiency of these cycles 
is less than that of the steam cycle for 
lower temperature, but.rises far above 
it at higher temperatures. 

The relatively low pressure is interest- 
ing. This pressure gives the maximum 
output in an isobaric air cycle and shows 
that the development of the gas turbine 
will take place at relatively moderate 
pressures. 

In Figs. 3 and 4 are shown the iso- 
volumic and isobaric cycles for 800 de- 
grees centigrade, maximum temperature 
and the same conditions of maximum 
available energy as in Fig. 1. Obviously 
the high-pressure peak at the beginning 
of the expansion, in Fig. 3, is cut off by 
delayed combustion, ete. Even at the 
highest temperature the maximum out- 
put pressure of the isovolumic cycle does 


mic cycle is r = 1 — where T, is the 
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not reach that occurring in the Carnot 
cycle at an insignificant output. 

The steam curves in Fig. 1 are interest- 
ing by the very rapid rise and very high 
values of available energy. Thus in the 


ISOVOLUMIC 
AIR CYCLE 
30 cont. to 800 cent. 


FIG. 3.—_ISOVOLUMIC AIR CYCLE. 


temperature interval of 141 degrees centi- 
grade, between boiler and condenser 
temperature, the steam cycle gives per 
kilogramme more than four times the 
available energy of the isovolumic air 
cycle in the temperature interval of nearly 
$00 degrees centigrade. Obviously, the 


l 
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FIG. 4.—ISOBARIC AIR CYCLE. 


cause is the partial condensation of the 
steam, which makes the enormous latent 
heat of steam available. 

The efficiency of the saturated steam 
cycle is virtually the same as that of the 
Carnot cycle, that is, the theoretical maxi- 
mum possible for the utilized temperature 
interval. However, the pressure rises very 
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1apidly, and the temperature interval 
which can be used in the saturated steam 
cycle is limited thereby. Hence from the 
temperature of 187 degrees centigrade, 
corresponding to the steam pressure of 
p = 12, the further increase of tempera- 
ture occurs not at saturation and with 
1ising steam pressure, but at constant 
eteam pressure by superheat. 

These curves of superheated steam show 
the small increase of available energy of 
superheat, until very high superheats, 
gas-engine temperatures, are reached. 
They show especially the very small in- 
crease of thermodynamic efficiency result- 
ing from superheat. Thus doubling the 
temperature range (141 dẹgrees centi- 
grade) of condensing saturated steam, by 
141 degrees centigrade superheat, in- 
creases the available energy only by 17.5 
per cent, and the efficiency by one per 
cent. Increase of the temperature range 
of steam by superheat, therefore, does not 
increase the thermodynamic efficiency of 
ihe cycle correspondingly, and the steam 
cycle, while more efficient than the air 
cycle at low temperature, drops below it 
in thermodynamic efficiency at higher 
temperature. While the efficiency of the 
temperature range beyond saturation tem- 
perature is higher in accordance with the 
thermodynamic laws, the amount of work 
done in this range is such.a small part 
of the total work that it does not ap- 
preciably increase the total efficiency. 

The increase of efficiency of the steam 
cycle by superheat is not due to an in- 
crease of thermodynamic efficiency of the 


cycle, but is due to the decrease of losses, 


mainly those resulting from the condensa- 
tion of moisture; that is, it is essentially 
an increase of what has previously been 
considered as mechanical efficiency. 
The available energy of superheat be- 
comes considerable only at very high tem- 
peratures, and the thermodynamic efi- 
ciency, therefore, increases. However, 
for the total range from boiler tempera- 
ture of 187 degrees centigrade to ga 
engine temperature of 800 degrees centi- 
grade, the additional available energy o 
superheat about equals that of the steam 
in the 141 degrees range below satura 
tion, and the thermodynamic efficiency 
rises by only nine per cent, thus drops 
far below gas-engine values. This is m- 
portant as indicating the losses of thermo- 
dynamic efficiency, resulting by limiting 
ihe temperature of combustion in 845 
cycles by injecting water. . 
Bevond the point marked by a circle 
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on the steam curves, the steam remains 
superheated even at exhaust pressures; 
that is, the cycle occurs entirely within 
the gas range. Obviously, this point is 
shifted to lower temperatures in the tur- 
bine engine by the re-evaporation of 
moisture by mechanical losses. 

It is interesting to note the large 
amount of available energy of steam be- 
low atmospheric pressure, 350 kilo-joules 
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FIG. 5.—CYCLE OF NON-CONDENSING 
SATURATED STEAM. 


per kilogramme of steam, which is used 
in the low-pressure steam turbine. 

Fig. 5 gives the cycle of non-condens- 
ing saturated steam, and Fig. 6 the tur- 
bine cycle of condensing saturated steam. 

Comparing Figs. 4 and 5 illustrates the 
greater width of the area of the steam 
cycle. In Figs. 3, 4, and 5 the cycle is 
shown in the upper part of the diagram, 
modified by substracting the compression 
curve from the expansion curve, as this 
gives the area and thereby the available 
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triangular shape. To carry the adiabatic 
expansion down to exhaust pressure, 
therefore, would require abnormally large 
cylinder volumes in a reciprocating en- 
gine, and correspondingly larger mechani- 
cal losses; therefore the expansion has to 
be broken off long before exhaust pressure 
is reached, about as indicated in the 
curves, or even at still higher pressures. 
As a result the reciprocating engine can- 
not get the full benefit of very low con- 
denser pressures, while the turbine en- 
gine is not limited in this respect. For 
instance, between p = 0.07, or 28 inches 
vacuum, and p= 0.2 as the pressure at 
ihe end of the expansion of a reciprocat- 
ing engine, the available energy per kilo- 
gramme of steam is 153 kilojoules, or 
ebout thirty-seven per cent of the total 
energy of the non-condensing steam cycle. 
Of this only 100 kilojoules, or about 
two-thirds, is used in the steam engine, 
while the total is used in the turbine. 
Hence the steam turbine gains far more 
by high condenser vacuum than the re- 
ciprocating engine. With a steam turbine 
of condenser pressure p = 0.07 (twenty- 
eight-inch vacuum) the available energy 
of the steam would be higher by forty- 
two kilojoules than the steam curve in 
Fig. 1. 

To show the relative magnitude of the 
quantities, the results of six typical cycles 
are calculated in Tables I and IT. 

As seen from Table II, the available 
energy E per kilogramme of working 
medium is highest for steam with con- 


TABLE IL.—DATA COMPUTED FOR SIX TYPICAL CYCLES. 


1. Saturated steam, non-condensing. Fig. 5. 


a. Expanding from: pı = 12; vı = 0.166: T = 187° cent. 


l to: m = 1.1; vy = 1.38; 
b. Expansion terminated at: pi’ = 2; v” = 0.81. 


» = 102° cent. 


c. Compound engine, low-pressure cylinder: pj’ = 3.5; py = 1.1. 


2. Saturated steam, condensing. Fig. 6. 


a. Expanding from pı = 12; tı = 0.166; Ti = 187° cent. 
to: p: = OL; v = 11.5; T, = 46° cent. 


b. Expansion terminated at 


. rminate w= 0.2; "vf = 6.2. 
c. Triple-expansion engine. 


Expansion terminated at: py’ = 0.2; v2’ = 6.2. Low-pressure cylinder: p)’ = 0.8. 
3. Superheated rteam of Gaa-engine temperature, 800° cent. 


a. Expanding from: pi = 12; vı = 0.38: Ti = 800° cent. 
to: p = .l; və = 17.5; T: = 98° cent. 


b. Expansion terminated at 

c. Triple-expansion engine. 
4. Air, teothermic (Carnot), cycle. Fig. 2. 

Expanding from: pı =24; vı = 0.06; 


“= 0.2; vy = 9.4, 


“xpansion terminated at: p’ = 0.2; vx’ = 9.4. Low-pressure cylinder; pi’ = 0.8 | 


T; =225° cent. 


to: p = 1.1; v = 0.8; T,= 30° cent. 


5. Air, tubaric cue 


Expanding from: pı =10;  v)’= 0.31; Ti =800° cent. 
; to: p™> = 1.1; v = 1.5; T.’=297° cent. 
Compressing from: p: = 1.1; v= 0.8; T= 30° cent. 
to: py =10; v= .166; TY =297° cent. 
6. Air, teovolumic cycle. Fig. 3. 


Expanding from: pı =19; vi 
to: pr? = 2.1; wm 
Compressing from: p= 1.1; v2 
to: p,’=10; vı 


moun tl 


energy in a form more convenient for 
comparison. 

Characteristic of all thermodynamic 
cycles, Figs. 4, 5, 6, is the very large vol- 
ume at the end of the expansion; that is, 
the area runs out in a long and low 


0.166; T; =800° cent. 
0.8%; TT )’= 297° cent. 
0.8; Ta = 30° cent. 
0.166; T)’=2U7" cent. 


densation, lowest for the Carnot cycle of 
air. The weight w of steam or air, re- 
quired per 1,000 kilojoules of available 
energy, is given in column 6, and varies 
between 0.68 kilogramme for steam super- 
heated to 800 degrees centigrade, and 
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12.8 kilogrammes for the Carnot cycle. 
Column 7 shows the maximum volume 
v, per 1,000 kilojoules, assumed by the 
working medium at the end of the expan- 
sion. Here 2%, 3*, and 4 are such as to 
show the impracticability of these cycles 
for an engine in which the maximum vol- 
ume is of importance; that is, a cylinder 
engine. Cycles 2* and 3* thus are tur- 
bine cycles. 

At the same piston speed, that is, the 
same number of revolutions and same 
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FIG. 6.—TURBINE CYCLE OF CONDENSING 
SATURATED STEAM. 


piston stroke, the product of maximum 
pressure (column 4) and maximum vol- 
ume (column 7) is proportional to the 
piston pressure, and these relative piston 
pressures: P = pv, are given in column 
8. This column is an indication of the 
mechanical strains which have to be taken 
care of in the engine design. 

Column 8 shows the impracticability 
of utilizing the full pressure range of a 
condensing steam engine in a single cylin- 
der, even if it were otherwise permissible 
—due to the excessive piston pressure re- 
sulting in this case; it also shows the 
enormous reduction of piston pressure by 
subdivision of the expansion—from 24.6 
to 11.6 in the compound, non-condensing 
engine, and from 104 to 7.0 in the triple- 
expansion, non-condensing engine with 
saturated steam. Very striking, however, 
are the much higher piston pressures of 
the air cycle; that is, the gas engine: 84 
in the isobaric and 62.5 in the isovolumic 
cycles, compared with seven in the con- 
Gensing triple-expansion steam engine. 
While by different assumptions, regard- 
ing pressure, temperature, etc., the nu- 
merical values may be considerably varied, 
the differences between the two types of 
engines are of such magnitude as to ex- 
hibit a characteristic or inherent feature 
of the cycles. 

In the last four columns are given, for 
1,000 kilowatt output, the values of cylin- 
der volume, in cubic metres and cubic 
feet of af kilogramme.of steam or air con- 
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sumed per kilowatt-hour, and the total 
efficiency, under the assumption of sixty 
per cent mechanical efficiency of the 
steam cycle and fifty per cent mechanical 
efficiency of the air cycle*, for a 
double-acting engine of seventy-five rev- 
olutions per minute, under the assump- 
tion of sixty per cent boiler and furnace 
efficiency, that is, ratio of heat units sup- 
plied to the engine to heat units repre- 
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Table II shows the characteristic and 
inherent differences between the steam en- 
gine, steam turbine and gas engine. The 
steam turbine can utilize the expansion 
as far down in pressure as condenser de- 
sign permits, and is of smaller size than 
the steam engine, due to the higher veloci- 
ties permissible by the rotary motion. 

Characteristic of the gas engine, com- 
pared with the steam engine, are higher 
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higher thermodynamic efficiency which, 
even when allowing for the lower me 
chanical efficiency resulting from the 
higher mechanical stresses, is still very far 
above that of the steam engine, especially 
when gaseous fuel is directly available, 
and no producer plant is required. 

In general, however, in discussing gas 
engines, the two distinctly different cases 
must be separated : 


TABLE IT.—DATA SHOWING THE CHARACTERISTIC AND INHERENT DIFFERENCES BETWEEN STEAM ENGINE, STEAM 
TURBINE AND GAS ENGINE. 
THERMODYNAMIC CYCLES. 
1 2 3 4 5 6 7 8 9 | 10 | 11 12 
Available Thermo- = Per 1.000 Kw. Output, at 60% Resp., 50°; Mechanical 
Energy dynamic Maximum. Per 1.000 A’ -./. Etticiency, 60°; Boiler and Furnace kfficiency, 
per kg. | Efficiency. -| Available Energy. Relative Double-acting Engine, 75 Rev. per Min. 
| Breton Cylinder Volume z 
kg > Temperature, Pressure, Volume Weight, Pina Pressure, y : E Bg a 
wd, "9 Cent. Kg. per Cm?. m? per Kg. Kg. ao P=pt a ee Ot ALE. Efficiency. 
E J y] i T a p V w vy y ` Ww a. 
1. Non-condensing. Saturated Steam. | 
a. ‘Turbine Cycle. ; 
416 17.4 187 12 1.38 2.40 3.32 39.8 | 2.21 78 14.4 6.3 
| 
| >. Engtne Cycle. | 
395 187 12 „81 2.53 2.05 24.6 48 13.2 6.1 
c. Low-pressure Cylinder of Compound Engine.| 
416 | 138 3.5 1.38 | 2.40 3.32 11.6 78 14.4 6.3 
'2. Condensing. Saturated Steam. — ieee aie 
a. Turbine Cycle 
734 7.8 | 187 12 11.5 1.34 15.7 188 370 8.0 10,0 
b. Engine Cycle. 
715 187 12 6.2 1.40 8.7 104 205 8.4 9.8 
c. Low-pressure Cylinder of Triple-expansion 
Engine. 
715 ? 93 0.8 6.2 1.40 8.7 7.0 205 8.4 9.8 
3. Condensing. Steam Superheated to Gas Engine g B 
Tomipera tre (800° C.). oe 
a. Turbine Cycle. 0.68 142 220 4.1 13. 
1,480 37.0 800 12 17.5 i i 
d. Engine Cycle. 
1.460 12 9.4 ı 0.69 6.4 77 152 4.2 13.1 
c. Low-pressure Cylinder of Triple- 
l expansion Engine. 
1.460 300 0.8 9.4 0.69 6.4 5.1 152 4.2 13.1 
l 4, Isothermic Alr Cycle. =e _ : o 
(Carnot Cycle.) 
78 37 225 24 0.8 © 12.8 10.3 217 290 92 18.5 (14) 
——E aera, Sate!" A, Pe are E an A e paS, =- ome ———— 
6, oe Alr Cycle. | 
(Turbine Cycle.) 
240 47 800 10 1.5 4.17 6.25 62.5 176 30 23.5 (17.0) 
ci ie | 6. Jsovolumic Air Cycle. eee == : ia 
(Eugine Cycle.) , 8 
172 47 19 0.8 5.83 4.65 84 130 42 23.5 (17,6) 


In a turbine engine, at 135 m. sec. wheel-speed, the maximum section of the steam passages (at the exit side of the last low-pressure wheel) 
would in 24, the condensing steam turbine of exbaust pressure p=U.1, be only 1,400 cm?, or 1.5 sq. ft., against 37V resp. 205 cu. ft. cylinder vol- 


ume per 1,000 kw, output. 


In a gas turbine, 5, the maximum ontflow section under the same conditions would be only 660 cm!?, 


130 cu. ft. cylinder volume in 6, per 1.000 kw. output. 


senting the chemical energy of the fuel. 
The efficiences of the air cycles are given 
for 100 per cent producer efficiency, that 
is, the case of gaseous or liquid fuel. In 
brackets are added the efficiencies for a 
plant making its gas from coal, assuming 
seventy-five per cent producer efficiency. 


‘By mechanical efficiency is understood the 
ratio of mechanical output to the available 
energy of the cycle. The mechanical efficiency 
thus includes all of the losses between the 
available energy and the indicated engine out- 
put, as condensation, radiation, delayed com- 
bustion, throttling, steam friction, etc., which 
are not included in the ratio of brake horse- 
power to indicated horsepower. 


piston pressures, thus heavier reciprocat- 
ing masses, and thereby heavier construc- 
tion, larger sizes, and greater mechanical 
Josses, and lower space economy, espe- 
cially when compared with the steam tur- 
bine. From the higher mechanical 
stresses inherent to the gas engine must 
be expected a lower reliability of service, 
or a higher class of the required at- 
tendance, or a more difficult and expen- 
sive engine design. Also characteristic 
of the gas-engine cycle is a very much 


or less than 0.78 sq. ft.. compared with 


a. Where gaseous or liquid fuel is 
available, as in the blast furnace gas, 
natural gas, the automobile engine. 

b. Where gaseous fuel has to be pro- 
duced from coal by a separate plant. 

When balancing the advantages of 
higher efficiency against the disadvan- 
tages resulting from the higher mechan- 
ical stresses, the difference between the 
two cases may often be the determining 
feature in the choice of the prime mover 
for maximum total economy. 
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Wisconsin Engineers Form State 
Society. 

The organization of the Engineering 
Society of Wisconsin was completed at 
the first meeting, held at the University 
of Wisconsin, February 24 to 26, at 
which 150 city engineers, general man- 
agers of power and traction companies, 
contracting engineers, superintendents of 
waicr and light plants, mechanical and 
civil engineers, and superintendents of 
highway construction were present and 
became charter members. 

The officers elected were: President, 
Dean F. E. Turneaure, University of 
Wisconsin College of Engineering; vice- 
president, McClelland Dodge, city engi- 
neer of Appleton; trustees for two years, 
B. F. Lyons, assistant general manager 
Beloit Gas and Electric Company, and 
E. P. Worden, mechanical engineer, Pres- 
cott Steam Pump Company, Milwaukee; 
and trustees for one year, E. Gonzenbach, 
Sheboygan Light, Power and Railway 
Company, and E. R. Banks, city engi- 
neer of Superior. These, as the executive 
board, will elect the secretary later. 

The new organization will hold annual 
meetings for the purpose of bringing to- 
gether the engineers from all parts of the 
state interested in the solution of such 
problems as arise in connection with mu- 
ticipal plants, large construction work, 
bridge, forest and waterpower questions 
and light and power production. A wide 
range of subjects was included in the 
programme for the initial meeting of the 
society. 

At the opening session, February 24, 
following the address of welcome by Pres- 


ident Charles R. Van Hise, was a pres- 


entation of the scope of the highway work 
of the State Geological Survey, by W. O. 
Hotchkiss, highway engineer for the Sur- 
vey. A. R. Hirst, also of the State High- 
way Department, spoke on the use of tar, 
oils and emulsions on macadam and earth 
roads. The discussion on pavements was 
led by McClelland Dodge, city engineer of 
Appleton. 

Prof. W. D. Pence, who is engineer for 
the Wisconsin Railroad Commission, 
opened the second day’s programme with 
a description of the organization of the 
commission’s engineering staff. The new 
problem of standards of gas and electric 
service was discussed by Prof. C. F. 
Burgess of the department of applied 
electrochemistry at the university, who 
has done important work in enabling the 
State Railroad Commission to prescribe a 
standard for fuel and illuminating gas. 


The electric interurban roads of Wis- 
consin were made the subject of an ad- 
dress by F. G. Simmons, superintendent 
of construction and maintenance of way 
for the Milwaukee Electric Railway and 
Light Company. The day circuit for 
mall towns was discussed by Prof. J. W. 
Shuster, and new forms of arc lamps, by 
W. E. Wickenden, also of the electrical 
engineering department of the university. 

The second night was given to a dis- 
cussion of waterpowers, W. G. Kirchoffer 
describing the water supply of the city of 
Marshfield, and Prof. D. W. Mead the 
subject of hydraulic and hydroelectric 
power development. Papers on the water- 
proofing of concrete, by F. M. McCullogh, 
city engineer of Stoughton; municipal 
engineering in the Orient and in Porto 
Rico, by J. T. Hurd and Edwin Wray; 
gas producers and small power stations, 
by V. E. McMullen, Beloit, and C. T. 
Atkinson; and Madison’s concrete storm 
sewer system, by City Engineer John F. 
Icke, concluded the convention pro- 
gramme. 


(ET) 
The Institute Dinner. 

Everything points to a very successful 
anniversary dinner of the American In- 
stitute of Electrical Engineers at the Ho- 
tel Astor, New York city, on March 11. 
All the preparations have now been care- 
fully made, and the number of applica- 
tions for seats is very large. The din- 
ner will be conducted by President Fergu- 
son, who will act as toastmaster. Prof. 
Elihu Thomson will speak for the charter 
members; Frank J. Sprague for the past- 
nresidents; Dr. A. C. Humphreys, presi- 
dent of Stevens Institute of Technology, 
will speak on electrical engineering and 
education, and John Bogart, formerly 
state engineer, and secretary in 1884 of 
the American Society of Civil Engineers, 
will bring the greetings and congratula- 
tions of sister societies, several of which 
will be represented by their officials. An 
interesting feature of the dinner will be 
the participation also of a number of 
branches and sections. The dinner com- 
mittee makes an earnest request that the 
applications for tickets and seating be 
filed at once, so that attention can be 
given to this important matter well in 
advance of the affair. The cost of the 
dinner is only $5, including one wine and 
cigars and cigarettes, music, etc. The din- 
ner will be given in the large ballroom, 
using the small ballroom adjoining as an 
annex if necessary. 
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British Illuminating Engineering 
Society. 

At an informal dinner, held in London, 
February 9, the formation of an Illumi- 
nating Engineering Society in England 
was the subject of discussion. Leon Gas- 
ter presided over this gathering, at which 
representatives of the engineering, archi- 
tectural, medical and other interested pro- 
fessions were present. 

At the conclusion of the dinner Mr. 
Gaster briefly described the development 
and progress of the illuminating-engi- 
neering movement in England, and ex- 
plained the objects of the proposed soci- 
ety, namely, to provide a free and im- 
partial platform for the discussion of 
questions connected with illumination. He 
emphasized especially the fact that what 
he proposed was an “Illuminating Engi- 
neering Society” and not a Society of 
“Illuminating Engineers.” 

An animated discussion followed, in 
which all who spoke expressed their warm 
approval of the suggested scheme, and 
their conviction that the time was ripe 
for starting such a society. It was pro- 
posed and carried unanimously that The 
Illuminating Engineer, published in Lon- 
don, be appointed the official organ of 
the society. 

For further particulars regarding this 
society, application should be made to 
Leon Gaster, 32 Victoria Street, London, 
S. W. 


ede 
A New Radio-Active Substance? 

A substance which was described as like 
radium but less harmful and expensive 
and called radio-thor or tho-rad-x was 
exploited by Dr. E. Stillman Bailey of the 
Hahnemann Medical College of Chicago 
before the Southern Homeopathic Med- 
ical Association at its convention at New 
Orleans. 

Dr. Bailey recently made an analysis 
cf a pitchblende obtained in Colorado, 
and asserted that he had obtained the sub- 
stance he exhibited in the course of his 
investigations. 

He declares that it has all the proper- 
ties of radium, and with it he can photo- 
graph objects through six inches of wood. 

“One of our most curious experiments 
with the new substance,” said Dr. Black- 
mar, “was the taking of a photograph 
through a stove lid on which some radio- 
thor had been spread. The powerful rays 
of this material passed through the iron 
plate, thus permitting a photograph of 
a number of pennies and other articles 
on the, opposite side? 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


ROCHESTER RAILWAY COMPANY. 


The report of the Rochester Railway 
Company for the quarter ended Septem- 


ber 30, 1908, compares as follows: 
1908. 1907. 


Total railway oper. revenues.,..$732,512 $740,770 
464,046 


Total railway oper. expenses... 462,767 


Net railway oner. revenues. .$269,745 $276,224 
Net revenue from outside oper. 1,101 693 


Total net revenues from oper.$270,846 $276,917 
34,353 


Operating income............ $223,955 $242,564 
Total deductions from gross... 78,456 73,038 


Net corporate income........ $145,498 $169,526 


Taxes Accrued....ccccescscees » 46,891 


BIRMINGHAM RAILWAY, LIGHT AND 
POWER. 
The Birmingham Railway, Light and 
Power Company reports earnings for Jan- 
vary, 1909, compared as follows: 


1909. 1908. 
January BOSS... .cccecceccevees $192,343 $177,745 
Expenses and taxcS.......+... 119,635 125,802 
January Net cas ciivac vee ees es $ 72.707 $ 51,942 
Interest, charges and sk. fund. 44,783 43,780 
January surplus.............- $ 27,924 $ 8,162 


PACIFIC TELEPHONE AND TELEGRAPH. 

The Pacific Telephone and Telegraph’s 
report for the year ended December 31, 
1908, compares as follows: 


1908. 1907. 
GlOSS: ..ssseseeos errr ere $10,699,650 $9,223,564 
Expenses, taxes, int., etc.. 8,924,179 7,828,416 
Net oursin PEA $ 1,775,471 $1,395,148 
Dividends ...... sarie rene 1,080,000 1,080,040 
Surplus ...ccsseevccececs *$ 695,471 $ 315,108 


*Balance for common dividends after payment 
of 6 per cent on the preferred stock is equal 
to 3.8 per cent earned on the $18,000,000 com- 
mon stock. 


The total expended during the year on 
plant and real estate was $2,473,179. 


KINGS COUNTY ELECTRIC LIGHT AND 
POWER COMPANY. | 
The Kings County Electric Light and 
Power Company has issued its report for 
1908, which shows as follows: 


Gross e@CarmingS....esercre eee ee ee ee Tee ee 


have been promptly and fully answered, 
and the officers believe that the company 
has the general good will of its custom- 
crs and the public. 

“While the commercial depression dur- 
ing the past year has been felt by the 
company in a reduction of its usual rate 
of growth, it has, notwithstanding that 
fact, been able to so regulate its expenses 
as to show a net gain. 

“An increased demand for the com- 
pany’s service has been manifested, espe- 
cially during the last quarter of the year, 
and the officers believe that the year 1909 
will be a successful one.” 


MACKAY COMPANIES. 


The Mackay Companies has issued its 
annual report for the year ended Janu- 
ary 31, 1909. The income account com- 


pares as follows: 


February 1 to January 31, receipts: 
1909. 1908. 
Income from investments... .$3,685,761 $3,830,390 
Disbursements: 
Dividends paid to stockhold- 
ers of Mackay Companies. 3,655,216 3,655,216 
Operating expenses, etc.... 20,027 22,251 


Balance carried forward..$ 5,518 $ 152,923 

The report states that the Mackay 
Companies still owns the whole or part 
of the capital stock of 102 prosperous 
cable, telegraph and telephone companies 
in the United States, Canada and Eu- 
rope, including the entire capital stock 
of the Commercial Cable Company and 
the various companies constituting the 
jand line system known as the Postal Tel- 
egraph. 

Notwithstanding this decrease in the 
gross receipts and net profits of the Com- 
mercial Cable Company, and notwith- 
standing the depression of business which 
prevailed throughout the United States 
during the past year, the profits, which 
the Mackay Companies might draw from 
the companies which it controls, have in- 


Operating expenses, including general, technical, pro- 


duction and distribution expenses............. 
Net over operatingZ.......ssessesessssorssesessos 


Bond discount written Off.......essesessssesesoses> 
Miscellaneous charges canceled...........eecseeee 


Depreciation CharBcS......cceccrceccesccccerersens 
Fixed charges for bond interest..............008. 


Dividends. Pali scseswss vedere ele Le 3iwe we hues ence 

Profit and loss surplusS.......... $B He Dn edd hans 
Previous profit and loss balance...........e. eee 
Less adjustment of accounts previous year...... 


Total profit and loss balance.........-....00- 


President A. N. Brady states in part: 
“During the year the company has co- 
operated cordially with the Public Serv- 
ice Commission, and all of its business 
methods and policies have been under 


thorough investigation. All inquiries 


nias $1,207,574.32 


1908. 1907. 

seeno $3,613,470.37 $3,471,740. 43 
Lawes 1,747, 757.48 1,786,395.25 
eer $1,865,712.89 $1,685,345.18 
ene de $ 16,935.60 
Tens 7846.97 24,782.57 50,000.00 

$1,840,930.32 $1,635.345.18 
sinia 404,857.06 242,931.77 

$1.436,073.26 $1,392,413.41 
Lares 606,560.00 606,560.00 

$ 829,513.26 $ 785,853.41 
aie $00,000.00 764,000.00 
saiia $ 29,513.26 $ 21,853.41 
ba ee $1,181,213.95 
sical 3,151.99 1,178,061.06 1,159,359.64 


$1,181, 213.05 


creased. Economies, which have been 
rendered possible without impairing the 
service, have more than offset the decrease 
in gross receipts. The service now ren- 
dered by the telegraph and cable systems 
controlled by the Mackay Companies is 
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faster and more efficient than ever be 
fore. 

During the past year additional wires 
have been strung on one of the transcon- 
tinental land lines, and the service of the 
Postal Telegraph Companies has been ex- 
tended to Tonopah and the mining re 
gions of that district in the western part 
of the United States. An additional 
transcontinental route will be put into 
operation in 1909 by building from Salt 
Lake City, Utah, to Sacramento, Cal. 

At the annual meeting of the Mackay 
Companies the directors were re-elected, 
the total number of votes cast being 
567,000. 


CHICAGO TELEPHONE COMPANY. 


Gross earnings of the Chicago Tele- 
phone Company in 1898, as reported at 
the annual meeting of stockholders, were 
only slightly in excess of those in the 
preceding year. Expenses were cut, how- 
ever, and the amount available for divi- 
dends was larger by about $330,000. The 
dividend requirements in the past year 
were $2,012,790, as compared with 
$1,472,713 in 1907, owing to the heavy 
increase in the capital stock. 


Following is the company’s financial 


statement for 1908 and a comparison: 


1908. 1907. 

GroSS revenue.......eeeeee . $8,741,517 $8,718,901 
General and operating exp.. 4,064,940 6,976,868 
Repairs and maintenance.. 2,603,235 eseese 
Net earningS......ss.ssse.. $2,073,341 $1,742,083 
Dividends ...sessssssosoeseo 2,012,790 1,472,718 


Surplus ....sessssoeseo ....$ 60,551 $ 269,370 
The balance sheet as of December 31 
compares as follows: 


RESOURCES. 
1908. 1907. 
Plant ites ts cece sare $26,115,867 $24,324,112 
Real estate and buildings. 2,551,488 2,320,037 
Other investments........ 82,933 92,820 
Bills and accounts receiv- 

a a N 613,475 751,836 
Material on hand......... » 424,813 397.738 
Furniture and fixtures, etc. 436,860 369,005 
Cash ...ssssessoseecoeeosse 455,364 157,837 

Total ...sseess.ss.e. e... -$30,680,801 $28,413,437 

LIABILITIES. 
Capital stock.........e005. $27,000,000 $17,564,124 
Reserve for deferred main- 

teENaNCE siae sisua r iita 1,838,840 1,831,714 
Misceilaneous reserve..... 780,037 571.414 
Bills and accounts payable 377,246  3,331,24- 


Surplus ..ccccoececcees + $30,680,801 $28,413,437 
The stockholders re-elected the old di- 
rectors as follows: Arthur D. Wheeler, 


_John M. Clark, D. M. Cummings, J. Rus- 


cell Jones, Chauncey Keep, Robert T. 
Lincoln, T. W. Robinson, B. L. Smith, 
A. A. Sprague, B. E. Sunny and T. N. 
Vail. The directors then re-elected the 
retiring officers. In his report to the 
stockholders the president said: 

“The net increase in the number of 
telephone stations for the year was 29,537 
and the total number of stations Con- 
nected at the close of the year was 231,- 
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180. Because of the general business de- 
pression the volume of traffic to the end 
of October was no greater than for 1907, 
notwithstanding the increased number of 
telephones, but since that time there has 
been a satisfactory increase. We have 
now 8,119 employes, as compared with 
7,681 a year ago. There. was expended 
on the operating department during the 
‘year $103,000 more than during the pre- 
vious year. The property has been care- 
fully maintained at an expenditure of 
$2,600,000, or thirty per cent of the gross 
receipts, and is in good condition through- 
out. 

“The increase in the number of tele- 
phones has for some time averaged 30,000 
per annum. For the current year we 
have planned for an increase of 40,000 
telephones. This will call for the pur- 
chase of real estate, the erection of build- 
ings, the necessary addition of conduits, 
cables, poles, wires, switchboards, ete. In 
order to secure the funds necessary for 
the purpose at the lowest rate of interest 
the board of directors recommended to 
the stockholders that a first mortgage be 
placed upon the property of the company 
to secure an issue of five per cent bonds. 
This recommendation was concurred in, 
and the $5,000,000 of bonds were sold at 
a price slightly under par. The pro- 
ceeds, which were received after Decem- 
ber 31, 1908, and do not appear on this 
trial balance, are now on deposit to our 
credit.” 


METROPOLITAN DISTRICT RAILWAY, LON- 
DON. 

The report of the directors of the 
Metropolitan District Railway Company 
of London for the half year ended Decem- 
ber 31, 1908, compares with the corre- 
sponding six months of 1907 as follows: 


Six months ended PEcemDer ot 
908, 


í 1907. 
ROCCINUS: socdlesrd riteit aes £261.S74 £224,463 
Expenditureg ...e..sssosses. 153,868 156,069 
Net revenue@........ ccc eee £198,006 £ 68,394 
Other income...............5 31,631 28,488 
Total income.............-- £139,637 £ 96,882 
Interest, rents, etc........... 128,024 131,273 
Avalflable for dividends..... £11,613 *£ 34.591 
Four per cent on guar. stock.. 10,937 10,937 


Carried forward............ L676 *L 45,528 


Deficit. 


NATIONAL CARBON COMPANY. 


Net earnings of the National Carbon 
Company in the fiscal year ended Janu- 
ary 31, as reported at the annual meeting 
of stockholders, were $980,000. This 
compares with $924,000 in the preceding 
fiscal period. The amount applicable to 
dividends on the common stock was 


ELECTRICAL REVIEW AND WESTERN ELECTRICIA 


$258,000, or about 4.7 per cent on the 
$5,500,000 of common outstanding. 

The company’s earnings and expenses 
for the year ended January 31 compare as 


follows: 


1909. 1908. 
Net income after adjustment 


of inventory................2.. $980,283 $924,801 
Dividends on preferred stock.. 315,000 = 315,000 
Dividends on common stock... 220,000 220,000 
Charges to depreciation........ 400,000 350,000 
Accounts written off........... 7,019 5,050 
Balance to profit and loss ac- 

COUN S4didneswens Tenita eens 38,264 34,751 


The stockholders re-elected the retiring 
directors. The board at a mecting in 
New York re-elected the old officers with- 
out change. 


WEST PENN RAILWAYS. 

The West Penn Railways Company has 
issued a statement of operations, covering 
the calendar year 1908. The report com- 
pares with 1907 as follows: 


1908. 1907. 
GLOSS: 0x2 eee ieee eas aes-< $1,551,138 $1,603,100 
Expenses ....cccc cc cece ce eee 859,264 841,767 
Net paraa ues e or e $ 691.874 $ 761.333 
Charges en 446,306 416,734 
Surplus Si sce went a eelaesie $ 245.568 $ 344,599 
Preferred dividend.,......... 137,500 137,500 
Surplus .....-.eccce eee ee. $ 108.068 $ 207.099 


UNITED RAILWAYS OF ST. LOUIS. 
The report of the United Railways 
Company of St. Louis for the year ended 
December 31, 1908, compares as follows: 


1908, 1907. 
GYOSS: 2.044.062.4639 dadia naeh $10,593,166 $10,828,737 
Expenses and taxes....... *6,737,460 7,043,882 
WEL | tse Baa RNG ewes $ 3,855,706 $ 3,784,855 
Other InconieG ovecesns. seeds ine eed Ss PRERA E 
Total income............ $ 3,855,706 $ 3,784,855 
Deductions— 
Interest on bonds, ete.... 1,852,310 1,864,310 
Int. on St. IL. Tr. fd. debt. 500,000 500,00 
St. L. & Sub. R. R. bonds. 391,000 391,000 
Miscellaneous interests.... 55,428 Salat 
Preferred dividends....... 849,160 649,160 
Total deductions........ $ 3.647.898 $ 3,427,183 
SuüurplüS 6 sid is oe we wae ere eee 207,808 397,672 


*Includes depreciation. $527,854 in 1908, $540,- 
182 in 1907, $455,681 in 1906 and $421,752 in 1905; 
nene charged in former vears; also taxes, which 
in 1908 aggregated $622,193 and in 1967 $617,547. 


The report of the United Railways of 
St. Louis for the month of January, 1909, 
compares as follows: 


1909. 1908, 
January BOSS... cece ce ec eee $829,026 $827,598 
EXPENSIS” oii nes eae Ae ine ee a 544,752 534.359 
January net........s.oesoseee $284,284 $273.039 
Charges oosaiese erres esai espr 230,968 233.454 
January surpluS............-- $ 48.716 $ 39,585 


NORTH AMERICAN COMPANY. 
The North American Company has is- 
sued its annual report for the year ended 
December 31, 1908. The income account 


compares as follows: 


1908. 1907. 
Total recciptS......essesese.. $1,723,186 $1,610,965 
Rent, taxes, etC.....eseseses 274,024 206,322 
Undivided profit ........ $1,449,162 $1,494,643 
Dividends ........-> VRaae wae sates 1,117,211 
Balance: oF dssccak sews esa. $1,449,162 $ 287,432 
Commissions Paid........202 ssseesese A 
Surplus for year.......... $1,449,162 $ 287,432 


*Equal to 4.86 per cent on the $29,793,300 capi- 
tal stock. 
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LONDON UNDERGROUND. 

The Underground Electric Railways 
of London reports gross earnings for the 
weck ended February 6 and for five weeks 
ended February © compared as follows: 


1909. 1998 

AR CTIOO sco 45-4 eos ewes ees £ 3,955 £ 3,055 
Ficeadily ~ Nsat she SieR we ee ees 5,820 5,300 
Fienipstead. 2 anne est adsiwia sees 3,780 3,140 
Iistri | os esascaeaie saree oe es 9,748 9,036 
Tramways  os4.4.6 saad ee mwas oes 4,922 5,239 

Total cecrierci ir anina Eai £ 27,625 £ 25,845 
Total to daute, five weeks.... 140,027 128,807 


KNOXVILLE RAILWAY AND LIGHT. 
The Knoxville Railway and Light Com- 
pany reports earnings for January, 1909, 
compared as follows: 


1909. 1998. 
January “BTOSS 64.2 65.264 be ee 4a ea $48,217 #358505 
Isxpenses and taXeS... cece veeees 24,668 20,785 
January NCC... ccccvecvcesscene $23,549 $11,720 
Interest chargeS.........ccceecese 11,483 11,447 
January snrplus........cee ce eee $12,065 $ 272 
Reserve and emergency fund.... ...... sevens 
January balance........... .....$12,065 $ 272 


*The lighting earnings in January 1908, were 
reduced about $6.000 by a change to the con- 
tinuous system of meter reading. This explains 
$6,000 of the apparent increase over last year. 
The remaining 85.700 represents an actual in- 
crease in both railway and electric departments 
of about 10 per cent. 


MONTREAL STREET RAILWAY. 

The report of the Montreal Street 
Railway Company for the month of Janu- 
ary and four months ended January 31 
compares as follows: l 


1908, 1907. 
January gross............ 06-8 295,453 $ 285.515 
Expenses ices aa bead VES aes 202,344 202,504 
Jannary net......ssseeen. $ 93.109 $ 83.9011 
Charges, etc........... EA 30,536 31,933 
January surplus........... $ 62.273 $ 51.078 
Four months, gross......... 1,230,524 1,188,238 
EXPENSES sac deciGiwdwwas areas 799,639 742,027 
Four months, net......... $ 470,885 $ 446.2911 
Charges, €t Geek cei. eewewesices 113,305 115,187 
Four months, surplus..... $ 357,580 $ 331,024 


AMERICAN TELEPHONE. 
The American Telephone and Tele- 
graph Company reports for January, 
1909, compared as follows: 


1909. 1908. 
Dividends = 46 oe cehesk sd dewees $2,681,300 $2,467,159 
Interest and other revenue. 893,730 837.268 
Telephone trafe (net)...... 392.500 388,500 
Real eslate............ aiding 8,062 16,007 
Other SOuUTCES. esens aeree . 126,313 81,571 
Total ee pressed wees wooo $4,191,906 $3,790,498 
Expenses ... ccc ccc cececcecs 180,674 160,282 
Net o.ckiecsebusews seas $3,921,232 $3,620,918 
Interest, etc............ ses 774,010 633,394 
Surplus ....cecccceeeeee $3,147,222 $2,996,909 


LITTLE ROCK RAILWAY AND ELECTRIC. 

The Little Rock Railway and Electric 
Company reports earnings for the year 
ended December 31, 1908, compared as 
follows: 


1908, 1997, 
Twelve months, gross.......... $670,897 $642,010 
Operating expenses and taxes. 339,23 330,169 

Twelve months, net........... $331.663 $311,841 
Interest charges..........c.e00, 111.4677 101,367 
Sinking fund......ssssseseoses>s . 10,000 ee 

Total int. and sinking fund. .$121,677 $101.367 
Surplus ....... poe Sais bavewieasdy 0N ISE 290:474 
Reserve funds........... EI 36,000 100,0990 

Balance... ..s.+e, CEER eae $173,986 $110,474 
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Telephones in the United States. 

The Department of Commerce and 
Labor, Bureau of the Census, has com- 
piled a preliminary report on the num- 


candlepower, although, on account of their 
very high specific brilhancy, a group or 
bank of these small units viewed from 
a distance gives the impression of con- 


Independent 
Stations 


Bell Connected 

Independeng (American with Bell 

Total. (Non- Bell). T. & T. Co.) System. 

United StatëS.....sssssssssasoserssnssseruo 6,115,578 2,986,515 3,132,063 *835,850 
AlabåMma fs ieee toaren ee Gag PER ee a E A 40,481 14,985 25,496 3,944 
Arizona bid 6a ieee Sota Seen ed aay aes 6,203 3.148 8,055 we wees : 
PE RAVISAS. ireke freee etre ie aie BR we a alee oe 49,576 32,150 17,426 10,265 
California e aSa ANE a A E EE we 237,672 65,977 171,695 9,607 
Coloráädo 6:6 pia cae Rv odrana AES a OA DAES ERS ere ee 9,908 4,473 61,435 1,620 
Connecticut sooren Kee ee Oe ee OES 63.898 1,815 62.083 302 
Florida oos oe he eh aon Wi ws OE ee ERS Fe Be oe 17,522 11,160 6.362 3.691 
ROR RIE: iced Pei OR ae oO RE AOE CE eee 62,260 26.204 36,056 9,072 
Tdi ho esha ead eno we VEE Be EOE 16.394 dD, 704 10,640 1,288 
Illinois: cs cea ob owe k at dcuoa nde Wee eee oe a eNO 285,322 273,263 109,101 
Indicna ox paces aa eo ee ME ORCS yg e eee aad 259,452 216,990 72,462 50,065 
JOWA eenn TEREE EA Ee OEE A ea E 332,545 279,773 52,772 74,806 
Kansas sares es Ge BE OEN CAG AOE es BLS 200,23; 161.913 38,320 66,880 
KELUR sago gists PEENE SNA 93,996 51,796 42,200 9,038 
Louisiana eco oan C4 wa Ko SPO ES OPS TIO Coe ROO 35.692 6,184 29,508 4,351 
Maine ie Ss SR SAAS ROMS BEES eS 3,134 16,024 37,110 7,830 
Maryland, District of Columbia and Delaware. 110,282 19,896 90,386 217 
Massachusetts ..... 0. ccc cee e cece ence cree eaten 209,383 5,324 204,059 650 
Michigan. ccvecacevescrnvsrd eer naeesese sevens ees 209,842 106,049 103,793 30,933 
Minnesota 4.665554 Koha Sees oe See Shoe ore 171,479 114,618 56,861 46,547 
MİSSİSSİPPİ ..sessssessesseosereesraseresoreoress 37.627 13,567 24,060 5,235 
Missouri serere ene oe EEES ee te ee 312.527 220,823 91,704 82,393 
Montaj seansiem a ee RON n E E DG CH RR 17,168 8,118 9,050 846 
Nebrash a? ere nein EEEn E eel hay a te 153,279 105,610 47.669 45,252 
Nevada oa csie eer Eai E REC a Os 4.601 2,081 2.020 t34 
New: HAMDENITO sarte trose EKAN EOR TA Sates 28,920 6.488 22,432 9,482 
New > JOTSCV 6.65 os ee ae ve HOS aN ORNS TES 116,988 19,134 97,854 831 
New MExXiCO....sss.rssessrerserrerreerreeterne 6,653 3.476 3,177 759 
New Yorker Siete aired iee eek Tee RE Ae 685,512 180,759 504,703 23,992 
North Carolina... ccccccccsscsccuevercssteeseees 37,104 20,597 16,507 4.714 
North Dakota........essssssresesrrossesseeeees 34,087 26,635 7,452 10,542 
OHIO ae ee T rE ore ee Eee cer etree E 495,636 312,278 183,358 29,284 
OR TAN ONAL: cui viaeentanene al ieee cane eae 68,125 38,009 30,116 36,570 
Oregon 2oS2en cides Cacia Ae eG hws ee ee eee ee 49,629 16,223 33,406 10,675 
Pennsylvania 2. ccc ccc ne recat teres ec os eee eereees 450,403 174,582 27h, S821 11,976 
South Carolina serere ipune riie E E 20,911 7,872 13.039 1,867 
South Dakota.....ccsesecececececccseenseeecees . 48,405 44,751 3.054 25,939 
Pennes EO marzer a nOr environ tee ERER 71,130 25,758 45,372 9.241 
POXAS oni bis Ap ve a esau SEs EY TETERE E RB A 187,862 108,832 79,030 30,234 
TICAHS. coh eos N le carne A S 30.630 10.528 20.102 451 
Vermont essee seee eretet O E aioesenes 30,833 13.917 16.916 7,020 
Virginia ....sssssessesssesessoreresreerecstesere: 55,541 24,118 31.423 4,447 
Washington ...ss.eeresoesseesreorerreseeseeeess 98,346 1.652 63,194 9,168 
"Wrest Virginia... .. 0. cc cece ee eee cere ene neers 62,144 46.609 . 15,535 3,238 
E TPA E E T ne E E 158,875 89,005 69.870 36,366 
Wyoming and Rhode Island.....+.-seeeeeeeees 30,605 1,538 29,067 1,267 


Figures furnished by American Telephone and Telegraph Company included in total for 


Independent. 


ber of telephones in the United States 
cn December 31, 1907. These figures 
ure given in the accompanying table. 
—————e@eo———_- 
A Five-Watt, Four-Candlepower Sign 
Lamp. 

Following the Wednesday noon lunch- 
con in the grill room of the Chicago Au- 
tomombile Club the talk before the Elec- 
tric Club of Chicago, February 24, was 
given by J. R. Cravath on the subject of 
“Illuminating Engineering.” The speak- 
er’s remarks were confined to the general 


aspects of the new science of illumina- 


tion, calling attention to the great ad- 
vances made in comparatively recent 
vears in placing new and more efficient 
jlluminants, reflectors, systems and, above 
all, exact data in the hands of the illumi- 
nating engineer. With Homer E. Niesz 
presiding, discussion of the subject was 
taken up by G. H. Jones, W. H. Bonham, 
Albert Scheible and E. H. Haughton. 
Mr. Haughton told the club of a new 
sign lamp, of which the first commercial 
order is now being manufactured, using 
the tungsten filament. These lamps re- 
quire only five watts each and give four 


taining very much larger lamps. The 
tungsten sign Jamps are supplied with 
current at nine to cleven volts. In the 
case of very large signs the ten-to-one 
step-down transformers are made to be 
mounted directly on the sign itself in 
order to avoid the use of a large amount 
of copper in the low-pressure leads. The 
low voltage of these sign lamps is made 
necessary by the present impossibility of 
constructing a sturdy tungsten filament 
so fine as to take only energy for its low 
candlepower when connected across the 
usual commercial-voltage mains. 
—+_——e@e—__—__ 
Relation of Load Factor to Power 
Costs. 

A joint meeting of the Chicago Sec- 
tion of the American Institute of Elec- 
trical Engineers and the Electrical Sec- 
tion of the Western Society of Engineers 
was held in the rooms of the latter on 
the evening of March 2. W. L. Abbott 
presided over the meeting, which was ex- 
ceptionally well attended, the assembly 
hall being completely filled. The subject 
for discussion was “The Relation of Load 
Vactor to Power Costs.” Papers on the 
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subject were presented by E. W. Lloyd, 
of the Commonwealth Edison Company, 
C. A. S. Howlett, of the Western Fiec- 
tric Company, and J. M. S. Waring, of 
the Chicago office of the Electric Storage 
Battery Company. 

Mr. Lloyd in his paper showed that 
consideration of the load factor was a 
logical basis in fixing power costs. Al- 
most invariably the true maximum load 
of any consumer is much less than his 
connected load. The average load fac- 
tors of a large number of classes of serv- 
ice in Chicago were given and the method 
of rating them described. A plea was 
made for joint action toward a more 
specific definition of load factor than is 
given in the A. I. E. E. standardization 
rules. 

In the absence of Mr. Howlett, on ac- 
count of illness, his paper was read by 
H. L. Grant of the Western Electric 
Company. The ‘motor manufacturers 
paint of view was taken by the author, 
who stated that in electrically equipping 
factory plants there has been a tendency 
to put in motors that were too large. 
This has resulted in giving the installa- 
tion a low load factor and in making a 
dissatisfied customer for both the central 
station and the motor manufacturer. To 
overcome this, co-operation between the 
central-station solicitor, the consumer and 
the motor manufacturer was needed. 

Mr. Waring’s paper opened with a gen- 
cral discussion of the question of power 
rates. It was shown that the ideal to be 
striven for was an equitable prorating 
cf all the costs connected with the pro- 
duction of electric power among all the 
consumers of that power. To attain this 
the fixed charges of the power company 
should be met by a primary charge upon 
the consumers proportional to their maxi- 
mum demands. The operating expenses 
should be met by a secondary charge pro- 
portional to the actual energy consump- 
tion. The author then analyzed a large 
number of typical power rates of both 
steam and waterpower plants. He con- 
cluded his paper with a statement of the 
advantages of the installation of a stor- 
age battery by the consumer to reduce 
lis maximum peak and therefore his pri- 
mary charges. 

A general discussion of the subject was 
then taken up by W. L. Abbott, J. F. 
Gilchrist, H. R. King, W. B. Jackson, 
P. Junkersfeld, G. H. Atkin, A. H. Bab- 
cock, F. J. Postel, James Lyman, W. B. 
Storey, Jr., J. L. Hecht, S. M. Bushnell 
and Mr. Lloyd. 


Ma 
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QUESTIONS AND ANSWERS. 


MEMBERSHIP IN THE AMERICAN IN- 
STITUTE OF ELECTRICAL ENGINEERS.—I 
am thinking of joining the American 
Institute of Electrical Engineers, Los 
Angeles Section, and would like to know 
what are the qualifications for member- 
ship. Is an examination required? 
What are the initiation fees and dues ?— 
C. O. S., Los Angeles, Cal. 

Membership in the American Institute 
of Electrical Engineers consists, accord- 
ing to its constitution, of associates, mem- 
bers and honorary members. The quali- 
fications for members are very high. An 
applicant must first be elected as an asso- 
ciate and then, if eligible, he may make 
application for transfer to full member- 
ship. Election as an associate is not so 
difficult, for any person not less than 
twenty-one years of age who is interested 
in or connected with the study or appli- 
cation of electricity may apply for ad- 
mission to the Institute as an associate. 
All applications must be made out on 
blanks that mav be obtained from the sec- 
retary, Ralph W. Pope, 33 West Thirty- 
ninth Street, New York city, or from the 
various local secretaries. In this applica- 
tion there should be given the names of 
three members or associates of the Insti- 
tute who are personally acquainted with 
the applicant and will vouch for his pro- 
fessional and moral standing in the com- 
munity. The applicant also gives a brief 
record of his professional or commercial 
experience. No examination is required. 
The initiation fee is $5 and the annual 
dues are $10 for associates. 

“MoToRING” oF CoMPOUND GENER- 
AToRS.—If there are two compound, di- 
rect-current generators running in mul- 
tiple and one of them becomes “mo- 
tored,” how can it be detected and what 
is the best method to reverse the polarity 
of the “motored” machine? On a direct- 
current multiple line, will a ground on 
cne side of the line affect the generators, 
and if so, to what extent?—M. A. L., 
Peoria, Ill. 

The “motoring” of a generator run- 
ning in parallel with one or more gener- 
ators is readily detected in a number of 
ways. The surest indication is that the 
necàle of the ammeter of the “motored” 
machine will read back of zero, showing 
that the armature current has reversed; 
this, however, depends on the use of an 
ammeter having a permanent magnet, as 
nearly all good direct-current ammeters 
do; if the ammeter is one of the “soft- 
iron” type, its needle will gradually read 
less and less as the machine is losing ite 


share of the generator load till at the 
moment it changes to a motor it will read 
zero, and from this point on it will begin 
to read forward again, even though the 
current is reversed. If the generator is 
belted to its prime mover a marked chang- 
ing over of the tight and loose sides of 
the belt takes place at the moment the 
generator becomes a motor. Even if the 
generator is direct-connected, a noticeable 
change in the customary sound produced 
by the set is readily detected by an ob- 
servant attendant. This is due to the 
fact that the change from generator to 
motor is generally not perfectly smooth 
but rather of a pulsating character, which 
causes heavy and sudden changes of load 
of the engine or other prime mover. 

To bring the “motored” machine back 
to normal condition as a generator, re- 
versal of its polarity is not necessary, but 
merely a strengthening of its field exci- 
tation by readjusting the shunt-field rheo- 
stat till the voltage of the machine 1s 
equal to that of the bus-bars. If the ma- 
chine became “motored,” due to a de- 
crease in speed caused by increased belt 
slippage, deficient steam pressure, oF 
other trouble, this should be corrected in 
preference to strengthening of the field 
or the field readjusted again after it is 
corrected. 

A ground on one side of a multiple 
line will not affect the generators as long 
as the insulation of the other side re- 
mains perfect throughout. However, to 
wuard against possible trouble from a sim- 
ultaneous ground on the other side, any 
ground ought to be cleared up as quickly 
as possible. 

WATTS AND CANDLEPOWER AND THEIR 
RELATED ProBLEMS.—What is a watt and 
a kilowatt? What connections have am- 
peres and volts with watts? If a con- 
sumer burns ten sixteen-candlepower, 
110-volt, 3.5-watt lamps 100 hours each, 
what should be his bill at the rate of ten 


cents a kilowatt? How many candle- 
power does a 100-watt, 110-volt lamp 


produce? 
ured out?—W. W., St. Louis, Mo. 


A watt is the unit of electric power and 
represents a certain rate of expenditure of 
electrical energy; it is equal to the power 
of a circuit carrying a current of one 
ampere at a difference of potential of one 
volt; therefore to find the watts expended 
in any circuit or device, multiply the 
number of amperes by the number of 
volts. To find the volts if the watts and 
amperes are given, divide the watts by the 
amperes; to find the amperes if the watts 
and volts are given, divide the watts by 


How are these problems fig-. 
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the volts. These relations hold true 
strictly for direct currents only; for alter- 
nating currents the power-factor is an 
essential factor with the volts and am- 
peres in finding the product, true watts. 
A kilowatt is equal to 1,000 watts; in 
commercial work it is more generally 
used on account of its convenient size. 

In figuring out the problem given it 
should be borne in mind that electrical 
energy is usually sold by the kilowatt- 
hour and that a rate commonly stated to 
be ten cents a kilowatt is really ten cents 
a kilowatt-hour; in other words, the prod- 
vet of the power in watts and the time 
it is used in hours gives the energy used 
in kilowatt-hours. In the problem the 
lamps have an efficiency of 3.5 watts per 
candlepower and consume, therefore, 16 X 
3.5 = 56 watts each. Ten of the lamps 
burning for 100 hours consume 56 X 10 
X 100 = 56,000 watt-hours, or 56 kilo- 
watt-hours. Hence, the cost should be 
56 X 10 cents = $5.60. 

As the efficiency of the different classes 
of incandescent lamps is not the same, the 
number of candlepower produced by a 
100-watt lamp depends on the type of 
lamp referred to. The efficiency is usually 
expressed in watts consumed per candle- 
power. In the following table these facts 
are given for the modern 100-watt lamps: 

Watts per Rated 


Type of Total Candle- Candle- 
Lamp Watts power. power. 
Carbon ..esssssssa. 100 3.1 32 
GEM sianie ein ees 100 2.5 40 
Tentalum ......... 100 2.0 50 
Tungsten .......... 100 1.25 80 
eee 


Navy Department Supplies. 

The Bureau of Supplies and Accounts 
will open bids at Washington, D. C., for 
the following electrical material on March 
16: Twenty-three magnetic sets, 10,000 
feet lampcord, 3,000 porcelain receptacles, 
iniscellaneous magnet wire, for delivery 
at Brooklyn, N. Y.; 2,200 feet of con- 
duit, miscellaneous supplies, 10,000 feet 
cf lamp wire, miscellaneous rubber-cov- 
ered wire, for delivery at Norfolk, Va; 
one controller, two portable testing sets, 
for delivery at Annapolis, Md. 

Ope 


Balloon to Have Wireless Receiving 


Station. 

A new venture in aeronautics and wire- 
less telegraphy is to be attempted by 
members of the Aero Club of New Eng- 
land in the fitting out of the new bal- 
loon Massachusetts, and the new dirigible 
ef the Boston and New York Air Line 
with wireless apparatus at Hotel Som- 
erset in Boston by Charles J. Glidden. 
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HEYLAND-KORDA ROTARY CONVERTER. 

In many industrial establishments it 
is necessary to employ direct current at 
low voltage, while they receive from the 
generating station high-tension alternat- 
ing current. For the purpose of trans- 
forming this current, Messrs. Heyland 
and Korda have invented a new rotary 
converter, consisting of a combination of 
unipolar machine and a synchronous mo- 
tor or homopolar motor with rotating 
armature, which they described in a paper 
before the International Congress of Elec- 
tricity in Marseilles. The machine is 
hased on the following principle: The 
tension produced in each conductor of the 
alternating-current winding is not pri- 
marily alternating, but pulsating and of 
constant direction. It only becomes al- 
ternating by the connections which join 
the conductors in series among them- 
selves. However, the same conductors 
may be connected in such a way, that the 
pulsations are always added to each other 
in. the same direction. A pulsating direct 
current will then be obtained, and finally, 
if the connections are made so that the 
pulsations are added to` each other at a 
definite phase difference, the result will 
be a continuous current of constant in- 
tensity. A machine on this principle of 
150 kilowatts was built last year by the 
Société Alsacienne de Constructions Me- 
caniques, of Belfort, and is fully described 
in the article-—Translated and abstracted 
from La Lumiere Electrique (Paris), 
January 80, 1909. 

< 
A HIGH-TENSION DETECTOR. 


This device is intended to indicate if 


a high-tension current is flowing through 


a conductor. It consists essentially of an 
evacuated glass tube with an interior and 
an exterior electrode. The air has been 
rarefied to such a degree that the tube 


lights up brightly at tensions of 1,200 to 


20,000 volts. The vacuum tube is en- 
closed in another glass tube, and the lat- 
ter again in an ebonite tube with a slot, 
through which the light may be observed. 
At one end the tube is covered by a metal 
cap ending in a point, at the other by 
a metal socket, to which a long ebonite 
handle is attached. A flexible conductor 
is also connected to the socket. In order 


January 80, 1909. 


REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


to determine if a conductor is charged 
with a high-tension current, the flexible 
wire is connected to the ground and the 
pointed cap brought in contract with the 


VACUUM-TUBE HIGH-TENSION DE- 
TECTOR. 


conductor. The device is illustrated in 


the accompanying figure.—Translated and 


abstracted from DL Electricien (Paris), 


< 

ARRANGEMENT FOR AUTOMATICALLY CON- 
NECTING ALTERNATING-CURRENT GEN- 
ERATORS IN PARALLEL. 


An apparatus has been designed by 


Fritz Lux for automatically connecting 
alternating-current generators in parailel. 


It also automatically regulates the speed 


of the machine to be added to the one 
already running. The construction and 
operation of the device is the following: 
A and B in Fig. 1 are two small trans- 


formers with three windings each, a and 


L, on the one hand, and c, d, e, f, on the 


other hand, being equal. Windings c, d 
and e, f, are connected in series, and the 


FIG. 1.—APPARATUS FOR AUTOMATICALLY 
PARALLELING ALTERNATORS. 


other two in opposition to each other. 
C is an alternating-current vibratory mo- 
tor with two poles and a permanent mag- 
net of small mass between them. Two 
pawls are attached to this magnet which 


tact n. 


engage a ratchet wheel. A cog-wheel h 
fastened to the latter engages the teeth 
of a second cog-wheel 4, which is sus- 
pended like a pendulum and can be dis- 
connected by the influence of the electro- 
inagnet J, when this is excited. The wheel 


t carries a pin k, which by its weight | 


causes the wheel to assume always the 
same position when it is disconnected 
from h. When the wheel i has turned a 
certain distance, the pin & presses against 
the lever m and thereby closes the con- 
The process of paralleling is as 
follows: Assuming the running machine 
to be connected to the winding a, for in- 
stance, and the machine to be added to 


the winding b, in case the phases are alike, 


the tensions of e and f will be added and 
the tensions of c and d will annul each 
cther. In the case of phase difference 
the opposite happens. Thus, when the 
phases are alike, the vibrator C will re 


ceive current and rotate the ratchet wheel 


G- The electromagnet 1 being without 
current, the wheel i will be turned so 
long as the phases are equal, the pin h 
will reach the lever m and close the con- 
tact n, whereby the connecting switch is 
operated. For the purpose of automatic- 
ally regulating the speed of the machines 
to be .added two vibratory motors are 
employed, which are made to affect the 
governor of the engine by means of an 
electric motor.—Translated and abstracted 
from Elektrotechnische Zeitschrift (Ber- 
lin), February 11, 1909. 
< 


SPEAKING DYNAMOS AND TRANSFORMERS, 
A NEW TELEPHONE RECEIVER. 


Professor W. Peukert here describes 
the development of a novel telephone re 
ceiver: “I tried,” he says, “to magnetize 
an iron core by an undulatory current 
such as is produced when a microphone 


‘is spoken into. For this purpose a closed 


ring of soft iron wires was provided with 
a wire winding and the latter inserted 12 
the circuit of a microphone. When the 
microphone was spoken into the iron body 
emitted a low sound; speech was rept 
duced clearly but faintly. It is know? 
that under certain conditions permanent 
magnetism may be strongly influenced 
by weak, variable magnetizing forces. The 
iron core was therefore simultaneously sub- 


=e, 


ane 
Leis 
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jected to a constant magnetizing force by 
providing it with a second wire winding, 
through which a direct current was sent. 
(Fig. 1.) The result was striking, the 
iron body immediately began to emit a 
loud sound; with suitable choice of the 


FIG. 1.—SPEAKING TRANSFORMER. 


direct-current speech was reproduced so 
loudly that it could be distinctly heard at 
a distance of several metres. The ex- 
periment was then modified by placing 
a coil with a soft iron core between the 
pole-shoes of an electromagnet (Figs. 2 
and 3), and with this arrangement also 
the reproduction of speech was loud and 


FIG. 2.—SPEAKING ELECTROMAGNET. 


distinct. The results had shown that a 
strong, permanent magnetization of the 
iron is of importance, and the substitu- 
tion of the electromagnet by a strong 
steel magnet readily suggested itself. A 
horseshoe magnet was combined with an 


- armature provided with a winding and 


FIG. 3.—SPEAKING MAGNETS. 


the experiment repeated. (Figs 3 and 
4.) The reproduction of speech was ex- 
traordinarily pure and distinct. By giv- 
ing the proper dimensions and form to 
the various parts it has been possible to 
make a new telephone receiver, which dis- 
tinguishes iteelf by great simplicity, as it 


has no vibrating plate or diaphragm. 
(Fig. 4.) The magnetic circuit of the 
telephone is closed as perfectly as pos- 
sible, so that all its particles take part in 
the vibration. The detrimental overtones 
of the vibrating diaphragm and trouble- 
some cracking of ordinary telephone 
receivers are not present. Analogous ex- 


i 


1.—TELEPHONE WITHOUT 
DIAPHRAGM. 


FIG. 


periments were made with dynamos and 
various alternating-current transformers 
and the results were equally favorable. 
The transformers reproduced everything 
spoken or sung into the microphone with 
great clearness, so that it could be plainly 
heard in a large auditorium.”—A bstracted 
and translated from Elektrotechnische 
Zeitschrift. Berlin, January 21. 
< 


THE MANUFACTURE OF CARBIDE OF CAL- 
CIUM IN JAPAN. 

Japan will soon be able to suppiy all 
the calcium carbide it requires for its 
own consumption. The imports of this 
material into Kobe, for instance, have 
decreased from 32,442 kilogrammes in 
1905 to 360 kilogrammes in 1906. In the 
beginning of 1906 a Japanese carbide of 
calcium company was formed with a cap- 
ital of 1,500,000 francs, which utilizes 
the Soki waterfalls for generating 10,000 
horsepower. This concern is already do- 
ing a large business and has bought up 
three small competing firms. It intends 
to enlarge its waterpower station at Soki 
considerably, and even thinks of export- 
ing to Europe. The carbide require- 
ments of Japan are estimated at 90,000 
kilogrammes a month, of which 20,000 
kilogrammes are consumed in each of the 
cities of Tokio and Osaka. Two quali- 
ties of carbide are sold in Japan, the su- 
perior kind costing 40.8 centimes (about 
8.1 cents) a kilogramme, and the inferior 
one 16.6 centimes (about 3.3 cents). The 
latter cannot be used for lighting.— 
Translated and abstracted from DI Elec- 
tricien (Paris), January 23. 
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MODIFIED CONNECTION FOR HIGH-FRE- 
QUENCY APPARATUS. 


A modified arrangement of a high-fre- 
quency circuit is here described by Fried- 
rich Dessauer. Extensive experiments 
have shown, he says, that in order to make 
the so-called d’Arsonval apparatus for 
producing medical high-frequency cur- 
rents as efficient as possible, it is of ad- 
vantage to arrange the self-induc!ion 
between two symmetrical spark-gaps of 
cqual or nearly equal length. The new 
arrangement is shown diagrammatically 
in the illustration, in which A is the sec- 
ondary of an induction coil, or preferably 
of an alternating-current transformer. 
C is the capacity, usually a battery of 
Leyden jars or an oil condenser; E is 
the self-induction, which consists of a 
loop between two symmetrically arranged 
spark-gaps, F, and F,. In the ordinary 
d’Arsonval apparatus regulation is possi- 
ble only at the solenoid and the two 
points of a spark-gap. The construction 
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EQUI-LENGTH SPARK-GAP HIGH-FRE- 
QUENCY APPARATUS. 


described enables regulation within wider 
limits, as the two movable electrodes 1^, 
and F, can be set at various distances 
from the two fixed electrodes by means of 
ihe screw, G. The increase in the per- 
formance of the secondary resonating coil 
caused by this arrangement as compared 
with any of the other known circuit con- 
nections with one spark-gap is surprising. 
The secondary tension and the length of 
the brush discharge increase about thirty 
per cent with the same wave-length. The 
effect takes place only when the high- 
frequency apparatus is directly fed by 
alternating current; it is not present 
when an induction coil and interrupter 
are used. — Translated and abstracted 
from the Physikalische Zettschrift, Leip- 
sic, January 15, 1909. 
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New Designs in Westinghouse-Nernst 
Chandeliers. 

Since the new Westinghouse-Nernst 
chandeliers were put on the market sev- 
eral attractive variations of the original 
designs have been added to the list. One 
af the most pleasing is the square art 
nouveau cast chandelier shown in the ac- 
companying illustration. It is slightly 
more massive than the other designs and 
its ornamental treatment is somewhat 
more pronounced without, however, sac- 


WESTINGHOUSE-NERNST CHANDELIER. 


rificing the simplicity characteristic of all 
these chandeliers. This design is made 
with either two or four arms and equipped 
with 66, 88, 110 or 132-watt lampe, 
either 110 or 220 volts, as desired. The 
four-arm 132-watt chandelier has an 
illuminating value, it is stated, equiva- 
lent to twenty-eight sixteen-candlepower 
carbon-filament lamps. 
ede 
Electric Sign Advertising. 

Were it possible for our forebears to 
witness the revolution that has taken 
place in our business methods in the last 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


on account of its size, brilliancy, etc., it 
is safe to say that practically all of these 


decade, one of the things that would most 
certainly call forth their astonishment 
would be the change in the method of people have become acquainted with it. 


advertising. It has passed 
through many stages, from the 
lowly, inconsequential place it 
once occupied in the business 
world until now it is regarded 
as the first essential to business 
success. Ten or fifteen years 
ago the professional ad-writer 
was unknown, and billboard ad- 


vertising was in its infancy. 

Now we have ingenious press 

agents and ad-writers command- i “Mn 

ing enormous salaries. It has ALLE ET 

become a profession that is at- EN 

tracting some of the most intel- iih a M inn 

lectual persons of the country. ASIR hd | ETES | | REE 
The latest, and perhaps the Oe MOU pp pp ge pe aN 

most profitable, method of ad- FPP UTbt ee gpa 

vertising is by the electri¢ sign. [ee TTET Pa 


This method has become so pop- ; ine 
ular that it is being adopted the M ee 
country over in all lines of busi- aer 
ness. 

The value of electric signs for 
advertising purposes is strikingly 
demonstrated by the Western Electric 
Company at both its manufacturing plant 
at Hawthorne, Ill., and at its building in 
New York city. In the latter case the 
company has placed on the top of its 
thirteen-story structure, which faces on 
the North River, an electric sign over 
200 feet long, with letters nine feet high, 
made up of 1,000 two-candlepower lights. 
This sign is conspicuous even from the 
New Jersey shore. It is viewed 
by thousands of persons daily, 
Jersey commuters, passengers on 
Atlantic liners, coastwise steam- 
ers and others. 

At Hawthorne the company’s 
electric sign faces the main line 
of the Chicago, Burlington & 
Quincy Railroad out of Chicago. 
Over this line upward cf 90,- 
000 persons travel weekly. Of these 
about 75,000 are suburban passengers, 
while about 15,000 are through passen- 
gers. Fifty per cent of this travel is 
between the hours of 5 p. m. and mid- 
right. The sign, being so conspicuous 


ELECTRIC SIGN ON NEW YORK BUILDING OF 
WESTERN ELECTRIC COMPANY. 


Of course the results such signs bring 
are not felt directly, but they are making 
the name of the concerns familiar to 
hundreds of thousands of people, and the 
indirect results greatly outweigh any that 
could be obtained by any other advertis- 
ing expense equal to that made in erect- 
ing and maintaining these signs. 

Beauty of design is now being studied 
by many concerns in the building of elec- 
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ELECTRIC SIGN ON A HAWTHORNE FACTORY 
BUILDING OF THE WESTERN ELEC- 
TRIC COMPANY. 


trical signs. The display in New York 
on Broadway, between Twenty-third and 
Forty-sixth streets, known as “The Great 
White Way,” is alone worth a journey 
of many miles to see, and is a feature of 
the great metropolis. 
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High-Tension Drop-Out Span Protectors. 

Where high-tension lines cross tele- 
phone or other circuits, it is essential that 
some method be provided for protecting 
the lower circuits from being subjected 
to dangerously high potentials in case 
the transmission-line wires should break. 

Various methods of securing the de- 
sired result have been suggested. Some 
engineers require that where cross-overs 
occur, extra high poles be placed close to- 
gether so that if a break occurs, the 


Sewing Ground Aall Joinf 


HIGH-TENSION DROP-OUT PROTECTOR. 


broken wires will not be long enough to 
reach down and make contact with the 
lower wires. In other cases the use of a 
grounded wire network or basket between 
the high-voltage and low-voltage wires 
has been required but this has not al- 
ways proven entirely satisfactory. 

Again there are many cases where it is 
not feasible to set two high poles close 
together, and the specifications for the 
grounded network often make it a very 
heavy and impracticable device, especially 
in cases where heavy wires are used on 
the transmission lines. 

To meet the conditions actually found 


Soldared Joint 
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SINGLE-BREAK PROTECTOR. 


in commercial practice, the high-tension 
drop-out span protector, illustrated here- 
with, has been devised and a short ex- 
planation of its construction and use may 
be of interest. 

The device consists of two parts, a fixed 
element secured to either the top or side 
of a standard insulator and a movable 
element connected to the transmission 
line and so arranged that by means of a 
ground ball joint, it makes positive con- 
tact with the fixed element. 

It will be seen that with a span wire 
intact, heavy contact is maintained be- 
tween the two elements of the connector, 


but upon breaking of the span wire, the 
movable element immediately drops and 
effectually disconnects, at the same time 
removing any danger of a live wire drop- 
ping down across the telephone or other 
wires which might be in position under 
the transmission wires. 

The device is made in two types, No. 
1 being known as a single-break protector 
and No. 2 as a double-break, the use of 
which is obvious. 

These protectors are being placed on 
the market by the Central Electric Com- 
pany, of Chicago, and are being used by 
some of the larger transmission com- 
panies. 


ede 
Multiple Variable-Speed Electric Drive 
for Paper Machines. 

The first Fourdrinier paper-making 
machine to be driven by individual elec- 
tric motors on the various parts, has just 
been placed in operation by the Gould 
Paper Company, at Lyons Falls, N. Y. 
This is the first time that electric motors 
have been used to overcome the difficulties 
caused by the exacting speed requirements 
of a paper machine, and the results show 
that this method is far superior to any of 
the complicated belt, shafting and gear 
systems previously used to obtain similar 
results. ` 

Absolutely unvarying speed of motors 
must be maintained in order not to break 


Solsered Joint 
Sau — 


the pulpy web in its passage from section 
to section of the machine, and in the proc- 
ess of manufacture there are numerous 
difficulties encountered in maintaining a 
continuous sheet of paper on account of 
ihe inconsistency of the stock, the irreg- 
ularities of the mechanism, the elonga- 


tion of the web due to pressing, and the 


shrinkage in the drying process. Lastly, 
and very important, is the regulation of 
the driving mechanism so as to allow for 
the contraction and expansion of the sheet 
of paper in passing over the machine. 

It is sometimes a matter of tedious 
adjustment on the part of the machine 
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operator to get the “draw” of paper be- 
tween the several sections, adjusted so that 
the web of paper will run the longest 
possible time without breaking, as there 
is a considerable loss of time and material 
when a break occurs. 

Heretofore, uniform speeds in the vari- 
ous steps of the process have been obtained 
by two accepted methods. Both are very 
complicated systems of shafts, counter- 
shafts and friction clutches, with cone 
pulleys for the fine adjustments of speed, 
and either bevel gearing or long quarter- 
turn belts. These systems, in addition to 
their great complication, are open to sev- 
eral objections, chief among which are ex- 
pensive mill construction, high cost of 
maintenance and danger to property and 
employes. . 

If constant speed were the only require- 
ment, synchronous  alternating-current 
motors might have been adopted to solve 
the problem. There is the added compli- 
cation, however, that all classes of paper 
are not made at the same speed. At the 
Gould paper mill, for instance, news- 
paper is made at a high speed, while a 
heavy bag paper is manufactured requir- 
ing a very low speed. Besides this, the 
heavy starting torque required to start the 
couchers, presses, dryers and calenders 
makes the use of alternating-current 
motors impossible. 

The system installed for the Gould 


DOUBLE-BREAK PROTECTOR. 


Paper Company was worked out by the 
Standard Engineering Corporation of 
Wilmington, Del., and Philadelphia, Pa., 
assisted by the engineers of the Crocker- 
Wheeler Company of Ampere, N. J., who 
successfully handled the intricate elec- 
trical problems involved and furnished all 
the motors for the direct drive. 

As is well known, it is difficult to build 
motors that can be adjusted to absolutely 
unvarying speeds, but all the exacting re- 
quirements have been met and the system 
can be operated at any speed to accom- 
modate any kind of paper, after once 
being adjusted to uniform speed. 
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Electrical Flux. 

Electrical manufacture and insulation 
demands and some expensive lessons have 
taught the economy of knowing and pur- 
chasing good flux for electrical uses. 

By measuring the resistance of two 
‘pieces of 0.04 wire, a foot long, fluxed 
with muriatic acid, with a corrected 
Wheatstone bridge, the resistance was de- 
termined as four ohms. These wires 
were broken apart and resoldered with 
Allen flux and the same bridge registered 
a resistance of only 0.013 of an ohm. 

A mechanical test of fluxes was made 
recently in which three fine copper wires 
were cut in two and resoldered. The 
fluxes used were muriatic acid, a “next- 
best” flux and Allen flux, with the same 
amount of solder. The wires were then 
suspended, supporting weights of differ- 
ent sizes. The stress each joint withstood 
is noted in the following table: 


Stress 
at which 
Type of Joint. Wire Broke. 
Muriatic aAchd.... cece eee eee eee ewes 100 pounds 
“Next-best’’ flux ..... cece cece eens 142 pounds 
Allen f1uX.... 0. cece eee eee tenes 204 pounds 


Allen flux is manufactured in three 
forms—the soldering stick, a very handy 
form for open, fast work; the soldering 
paste, the soft form for hard-to-get-at 
work; and the soldering salts, a granular 
form made liquid by adding water, for 
cases where a liquid but not acid flux is 
Gesired by the solderer. 

These products have been on the mar- 
ket sixteen years, are approved by the 
National Board of Fire Underwriters, 
specified and used by the United States 
government and specified by a large ma- 
jority of electrical flux users. Samples 
can be obtained from the L. B. Allen 
Company, Incorporated, Chicago. 
eso 

Bulletics of Modern Machinery. 

A recent list of the publications issued 
by the Allis-Chalmers Company shows 
187 bulletins and instruction books which 
that company has prepared, or has in 
course of preparation, relating to the 
products of its various departments, which 
include the manufacture of prime movers 
of every description, electrical apparatus 
for alternating and direct current, pump- 
ing machinery, mining machinery, crush- 
ing and cement-making machinery, flour- 
mill machinery, saw-mill machinery, etc. 
This information is indexed in a con- 
venient manner and as a reference is 
valuable. The Allis-Chalmers Company’s 
publications are illustrated by cuts of the 
most modern appliances and methods, and 
can be had on application. 


“Peerless” Electric Fan Motors. 

The direct-current fan motors that the 
Peerless Electric Company, of Warren, 
Ohio, has prepared for this year’s demand 
are provided with many improvements of 
detail designed to keep this line of fans 
up to the best engineering practice. Some 
of the new features relate to the com- 
mutator construction and the use of rec- 
tangular carbon brushes, which must 
wear evenly and cannot turn so as to 
present a sharp edge to the commutator. 
Attention to the design of the fan blades 
has resulted in a minimum of noise. 
Desk and bracket fans are standard for 
110 or 220 volts, but are also furnished 
for lower voltages for railway and stor- 
age-battery service or for any special 
voltage. Ceiling and column fans are 
supplied for 110, 170, 220, 250 and 500 
volts regularly as well as for special volt- 
ages. 

A special new offering this season is 
the Peerless universal desk and bracket 
fan, which is readily convertible froin one 
position to the other while running with- 
out requiring any special tools. These 
fans can be turned in any direction and 
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the oscillation is secured by a shifting 
vane located inside the guard, The fan 
body rotates on a ball bearing. Current 
is led to the fan through carbon brushes 
engaging collector rings mounted on the 


PEERLESS TYPE EE UNIVERSAL FAN. 


bearing shaft. In this way there is no 
possibility of the wires wearing off in 
consequence of the oscillating movement. 

The ceiling-fan motors are made with 
or without electrolier attachments and 
are generally provided with four blades 


PEERLESS TYPE HH DIRECT-CURRENT CEILING FAN. 


tilted: up or down within forty-five de- 
grees from the horizontal. The type 
GG fans are of swivel and trunnion de- 
sign. Desk fans of this type can be 
changed to bracket fans by the use of a 
simple adapter. In the oscillating fan 


of fifty-six-inch blades. This applies 
also to the column fans. Ventilating 
fans are also made by this company in 
various sizes and are equipped with 
either straight, Davidson or Blackman 
blades. 
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Folding Tungstoliers. 

The Tungstolier Company, Schofield 
Building, Cleveland, Ohio, has developed 
a line of tungsten fixtures which consti- 
tutes one of the most important advances 
in increasing the use of the new high- 
efficiency incandescent lamps and renders 
available a line of lighting units which 
may be used for every conceivable class of 
installation. 

The particular features of the new line 
of “folding tungstoliers” are the simplic- 
ity with which the fixtures may be made 
ready for use, and the ,durability and 
highly artistic arrangement for the assem- 


THE ARMS FALL RIGIDLY INTO POSITION 
AND LOCK SECURELY. 


bled apparatus. The accompanying illus- 
trations give a good idea of the method of 
displaying and making ready for use this 
apparatus. 

In the first illustration the demon- 
strator is shown holding a four-light 
tungsten fixture all wired up at arm’s- 
Jength. This shows all the room that the 
fixture takes up on a shelf and is a pointed 
commentary on the compactness and flexi- 
bility which obtains in handling, ship- 
ping and stocking. The fixture is com- 
plete, as thus shown, with no additional 
expense or time required for wiring or 
essembling. The metal work is composed 


of No. 22 gauge and the factory facilities 
are such that the highest grade of mate- 
rial is produced. 

Turning over the fixture allows the 


FOLDING TUNGSTOLIER, BOTTOM UP, AT 
ARM’S LENGTH. 


arms to fall into position and they become 
very rigid. No iron pipe is used, as it 1s 
not needed, and the mechanism is of the 
greatest simplicity. 


LAMPING UP THE FOLDING TUNGSTO- 
LIER. 


Within the body each arm rests on two 
reinforced bearings which support it from 
above and below with a one-inch leverage. 
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There is a small adjustment screw to true 
up the position of each arm. 

To make an installation, all that 18 
necessary is to provide the ceiling con- 
nection, and instead of climbing up a 
stepladder with the hands full of fixtures 
and tools, the tripod is first attached and 
then the complete fixture is coupled to 
the tripod by simply inserting a cotter 
pin. 

In another line of folding tungstoliers 
for Jow-ceiling work a varying outlet is 
furnished which will permit of as much 
as a two-and-one-half-inch adjustment, 
the canopy of the fixture completely cov- 


ering the outlet box. This ceiling con- 


THE FIXTURE IS ATTACHED TO THE 
HOLDER BY A COTTER PIN. 


nection can be made on an outlet box, 


gas pipe, 
lickey, and since the fixture hangs on a 


insulating joint, tripod or 
cotter pin its own weight rights it and 
there is no uncertainty concerning screw- 
threads. The socket is connected to the 
arm by simply hooking on and forming 
an anti-vibrating device to protect the 
tungsten lamp. 


The illuminating features of these 
tungstoliers have been scientifically de- 
signed and the lighting units are complete 
for whatever form of illumination they 
may be selected. 


These folding tungstoliers are made in 
twenty styles at(prerent. 
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Jandus Fans for 1909. rent; twelve-inch and fifteen-inch ceiling which results from an angular adjustment 

The Jandus Electric Company, Cleve- and column type, induction motor alter- of the motor shafts with respect to the 
land, Ohio, is placing on the market the nating current. vertical axis—in other words, the revolu- 
following types of electric fans for 1909: Fig. 1 and Fig. 2 show the direct-cur- tion depends upon the angle at which the 
Direct Current.—Twelve-inch and six- rent and alternating-current induction two fan blades impinge upon the air. The 


FIG. 1.—JANDUS DIRECT-CURRENT DESK 
AND BRACKET FAN, SWIVEL AND 
TRUNNION TYPE. 


teen-inch desk and bracket fans, of the 
swivel and trunnion type; twelve-inch and 
cixteen-inch desk and bracket fans, of the 
oscillating type; eight-inch desk, bracket 
and telephone booth fans. 

Alternating Current.—Twelve-inch and 
sixteen-inch induction motor desk and 
bracket fans, of the swivel and trunnion 
type; twelve-inch and sixteen-inch induc- 


FIG. 2.—JANDUS ALTERNATING-CURRENT 
DESK AND BRACKET FAN, SWIVEL 
AND TRUNNION TYPE. 


motor, desk and bracket fans, swivel and 
trunnion type. The swivel yoke is a novel 
feature and is made by forming two quar- 
ter-inch steel rods into a strong and rigid 
support for the motor body, thus elimi- 
nating all breakage, retaining at all times 
a pressure against the motor body and 
doing away with wing nuts and set 
screws. 

Fig. 3 and Fig. 4 show the direct-cur- 


FIG. 3.-JANDUS DIRECT-CURRENT DESK 
AND BRACKET FAN, OSCILLAT- 


ING TYPE. 


quietly revolving fixture carries the 
rapidly rotating fans around at the rate 
of about ten revolutions per minute, 
throwing a strong 
whirling blast over a 
wide area and repeat 
ing it at any given 
point twenty times a 


minute. 


Fig. 5 shows the al- 
ternating-current “Gy- 
rofan,” which is man- 
ufactured in twelve and 


rent and alternating-current induction 
motor, desk and bracket fans, oscillating 
type. The “positive-drive” oscillating 
fan motor, manufactured 
by the Jandus Electric 
Company, is a radical de- 
parture from existing 
types, in that it neither 
employs the vane princi- 
ple, nor is it actuated by 
a train of gears, but de- 
pends upon a simple form 
of differential gear for its 
angular displacement. The 
Jandus oscillating fan, as 
well as the swivel and 
trunnion desk fan, may be 


FIG. 4.—JANDUS ALTERNATING-CURRENT used either as desk or 
DESK AND BRACKET FAN, OSCIL- bracket Fane. acthout the 


LATING TYPE. 
use of an adapter. 
tion motor desk and bracket fans, of the The “Gyrofan” consists of two Jandus fifteen-inch sizes for 110 and 220-volt 
oscillating type; eight-inch desk, bracket fan motors, pivotally mounted on a frame circuits and for frequencies of twenty- 
and telephone booth fans. arranged to revolve about the vertical five, forty, sixty and 133 cycles. Alter- 
Gyro Fans.—Twelve-inch and fifteen- axis on a ball bearing. No current is 
inch ceiling and column type, direct cur- utilized for the revolution of the fixture, 


FIG. 5.—JANDUS ALTEKNATING-CURRENT GYROFAN, 
INDUCTION MOTOR TYPE. 


nating-current, single-phase, self-starting 
induction motors are used. 
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Current Electrical News 


CONTINENTAL EUROPE. 
(Speotal Correspondence.) 

PARIS. FEBRUARY 20.—A new form of wave-controlled torpedo 
has recently been tried in France, and it appears that the first 
@xperiments made with it are very promising. The torpedo is 
built on the Creusot system, and during the trials was put 
through a series of evolutions maneuvred from apparatus located 
in a shore station. These experiments are being continued at 
present. 

In the fleld of central stations and electric-lighting projects, 
the matter of the town lighting for Chalmont is being considered. 
There are two different companies applying for the rights, one 
of them being located at Grenoble. A company has been formed 
in the Calvados department for the purpose of operating the 
electric plants which now exist in the towns of La Haye, Vire 
and St. James, and it is expected to erect a new station in St. 
Lo. At Anor, in the north of France, the contract for the gas 
supply is soon to expire, and the question of using gas or elec- 
tric lighting for the next franchise period is being debated for 
public and private lighting. 

Budapest now has a new line of tramway running to the 
suburb of Erzsebetfalva in order to develop this region. The 
line is operated by the Budapest Electric-Tramway Company, hav- 
Ing been opened for service recently. There is some talk of 
electrifying the rack-rai] road, which runs to Schwabenberg, as 
it is proposed to have it taken over by the city. Plans are being 
drawn up for the electric lighting of the town of Bekes, Austro- 
Hungary, and among other projects in the same country I note 
the forming of a company for the electric lighttng and water 
supply of the town of Siirmeg. The Hungarian Siemens-Schuckert 
firm has recently secured the contract for the electric lighting 
of Nagy-Koros, A. DE C. 


GREAT BRITAIN. 
(Special Correspondence.) 


Lonpon, FEBRUARY 20.—In a lecture before the Society of 
Arts dealing with recent progress in electric lamps and electric 
lighting, Leon Gaster, who will be remembered as having in- 
terested himself in the formation of an illuminating engineers’ 
society, dealt at some length with the need of co-operation and 
standardization. At present, he said, lamp makers in Great 
Britain were fighting against each other, with the result that 
their lamps were frequently inaccurately stamped. Attention 
was drawn to what bas been done in America in this connec- 
tion and stress was laid upon the fact that the Boston Edison 
Company has not lost a “sou” in revenue as the result of the 
use of metallic-filament lamps, due to their illuminating en- 
gineering department. 

The final upshot of the opposition of Scottish local au- 
thorities to the proposals of a company to supply electrical 
energy, using the Scotch railway tracks as a means for laying 
their mains, is that a resolution has been passed calling upon 
the Board of Trade to refuse the public supply of electrical 
energy without statutory powers. Of course, if the promoters 
of this scheme are able, as it is said they have been, to make 
arrangements with the railway companies to lay mains alongside 
their tracks, there would be no need to go to Parliament for 
powers, as no breaking up of the streets would be necessary, 
most large works being situated on the railway. Thus the exist- 
ing authorities are deprived of any means of opposing. If, on 
the other hand, the new company is forced to go to Parliament, 
then the municipalities will be able to oppose and might even 
make good their case. 

The Council of the Institution of Electrical Engineers has 
appointed P. F. Rowell, the present assistant secretary, to suc- 
ceed Mr. Lloyd. 

The introduction of the trolley omnibus system of electric 
traction into Great Britain has not gone forward so smoothly as 
seemed at first possible. Following on the decision of the Man- 
chester and Liverpool corporations to abandon the idea, at any 
rate for the present, the matter is being constantly “referred 
back” at Dundee, where the question was first taken up, and it 
does not seem that it will make any appreciable headway there 
within a reasonable time. The deputation from Sheffield, which 
paid a visit to the Continent to inspect the installations at work 
there, is now preparing a report. 7 

The London County Council hag the right to call upon the 
electric supply authorities in the metropolis to provide pressure- 
testing stations. The construction of special stations for thf 


purpose was felt to be unreasonable by the supply authorities, 
and it has now been agreed to facilities being afforded at the 
generating stations and substations, provided “pilot” wires are 
run to the distant parts of the network. 

An interesting company has just got to work in the Durham 
District of England under the name of the Waste Heat and 
Gas Electrical Generating, Stations, Ltd. The modus operandi 18 
to concentrate the waste heat from the numerous coke ovens 
in the district and to turn it to useful account by driving elec- 
trical machinery, The electric power companies in the north- 
east of England, who are interested in the undertaking, find 
they can generate electricity more cheaply in this manner than 
in a steam-driven station. At present, therefore, the power 
companies have agreed to take in bulk all the electric power 
which the Waste Heat company can turn out. G. 


EASTERN CANADA. 


(Special Correspondence.) 


OTTAWA, FEBRUARY 27.—The efficiency of the telephone for 
train dispatching has been so successfully demonstrated by the 
Canadian Pacific Railway, since it bas been in operation be- 
tween Montreal and Farnham, that its adoption on two circuits 
on the western lines of the road has been decided upon. The 
idea is to entirely dispense with the telegraph as the medium 
of operating trains. 

The governor of Ontario has issued a proclamation bringing 

into. effect the act to provide for the development of water- 
power at Dog Lake, near Port Arthur, Ont. The Hydro- 
Electric Power Commission will soon start work on the storage 
dam at the point where Dog Lake empties into the Kaministiquia 
River. This will equalize the flow of water to provide sufficient 
power for Port Arthur and other nearby towns that may require 
power. 
There is a proposal to make use of the noted power de- 
veloped by the great rise and fall of the tide in the Bay of 
Fundy. A company is applying to Dominion parliament for 
authority to harness the Fundy tide under the name of the 
Fundy Tide Power Company. To develop power, the company 
wants authority to construct dams across the mouths of many 
rivers and streams at the head of the bay in the provinces of 
New Brunswick and Nova Scotia and at the head of Cumberland 
Basin and the Basin of Minas. 

The Montreal-Cobalt Power Company, which a number of 
Americans are backing, will, it is stated, within nine months 
be supplying the silver mines at Cobalt with electric power. 
The company will have 25,000 horsepower and will be in a 
position to supply energy within a radius of 100 miles, going as 
far south as North Bay, Ont. The company’s works are being 
rapidly completed at. the “Notch,” some twenty miles from 
Cobalt, where the Montreal River and Temiskaming Lake meet. 
The rates will be much less than balf the price at which steam- 
produced electricity is now being sold at the mines and towns 
in the district. 

A new plan to dam the Long Sault Rapids, for power pur- 
poses, has been laid before the Dominion government. This 
proposition is made by the Long Sault Development Company, 
which made a proposition to the government two years ago for 
the same purpose. The new plan is to limit the height of the 
dam at any point the government will approve, and in addition 
the company offers to construct a canal on the American side 
and throw it open to public use. The new proposal is being 
considered by the government. W. 


WESTERN CANADA. 
(Speotal Correspondence.) 

WINNIPEG, FEBRUARY 27.—John Tait, superintendent of the 
Canadian Pacific Railway telegraphs, with headquarters at Winni- 
peg, Manitoba, states that during the present year the company 
will build ‘a number of new lines throughout western Canada. 
Several new copper circuits will be installed in addition to com- 
mercial and railroad wires along the extensions to be made by 
the railroad company this summer. 

Sealed tenders will be received by Napoleon Tessier, secre- 
tary of the department of public works, Ottawa, until March 16, 
for wiring the public building at Dauphin, Man., now under con- 
struction. Specifications and all information may be obtained at 
the department. 

The farmers of, Wideawake, Saskatchewan, are organizing a 
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rural telephone system which will have connection with Yellow 
Grass, Weyburn, Milestone and other adjacent towns. 

Until April 15, sealed tenders will be received by Magnus 
Peterson, secretary of the civic board of control, Winnipeg, Mani- 
toba, for the supply of two testing transformers, one of thirty 
kilowatts capacity at 80,000 volts and one of 200 kilowatts capac- 
ity at 200,000 volts, as well as control equipment therefor, Plans 
and specifications may be seen at the office of F. E. Cambridge, 
city electrician, Winnipeg, and at the office of Smith, Kerry & 
Chace, Confederation Life Building, Toronto, Ontario. 

A syndicate is seeking a franchise at Portage la Prairie, 
Manitoba, to distribute electric light and -power and also con- 
struct an electric-car system. A. E. McPherson, attorney, is act- 
ing for the applicants, who are reported to be the Winnipeg 
Electric Company. 

The Southern Alberta Railway has secured a franchise and 
will construct an electric street railway in Medicine Hat, Alberta, 
with branches to adjoining districts. For information address 
A. M. Grace, Medicine Hat, Alberta. 

Orr Jarvis, Winnipeg, Manitoba, has been asked to make an 
offer for a franchise for an electric-light and power plant for 
Claresholm, Alberta. 

The promised reduction in telephone rates on the govern- 
ment system in Manitoba has been announced. In view of the 
alleged surplus of over a quarter of a million dollars claimed by 
the government, subscribers all over the province are of the 
opinion that the reductions made are not sufficient. The opposi- 
tion press points out that the apparent surplus shown is made 
by charging up unearned rentals, and in reality there is a deficit 
of some $50,000, without making allowance for depreciation of 
the system. In Manitoba there are some 21,000 phones under 
government operation, with long-distance lines extending all over 
the province. As far as the official list of reductions show, there 
is now a reduction made in the direct business rate of $50 per 
annum for Winnipeg subscribers, instead of which several new 
classes have been made by charging two cents per outgoing call. 

R. 


IMPORTANT DEVELOPMENT. 


(Spectal Correspondence.) 

SOUTH BEND PLANT—The Indiana & Illinois Naviention 
and Power Company is the name of a new organization with 
$200,000 capital. The corporation is formed to improve the 
Kanka River between a point near South Bend to Momence for 
the creation of hydraulic power for the generation and trans- 
mission of electricity. A. J. Brunnel, one of the incorporators, 
will be in charge of the company’s headquarters in this city. S. 


CHICAGO'S SUBWAY OUTLOOK—Bion J. Arnold, consult- 
ing engineer for the city of Chicago in the traction rehabilita- 
tion, who also, as engineer to the New York Public Utilities 
Commission, has just reported that “there is no field in New 
York city for the construction of a comprehensive system of 
subways entirely with private capital unless the fare for the 
long-haul passenger is something more than the present five- 
cent fare, has declared that “what applies to New York certainly 
applies to Chicago. The city should build its own subway and 
lease the tube to the company or companies operating the street 
railways.” 


POWER FROM THE COLORADO RIVER AT MARBLE 
FALLS—Work has been started on the great dam to be erected 
across the Colorado River at Marble Falls, Texas. It is estimated 
that this dam, when completed, will produce over 10,000 horse- 
power. The power will be used to operate a cotton mill which 
has just been completed at a cost of $40,000. Other industries 
will be established later. The cost of the dam will be only 
about $250,000, on account of the use of a natural granite dam 
as the foundation. The structure is being erected by the Granite 
Manufacturing Company, of which E, C. Linsner of Marble Falls 
is at the head. The dam, which will be twenty-two feet high, 
will form a lake about ten-and-one-half miles long and from 
1,000 to 2,000 feet wide. After the structure is completed, an- 
other dam will be erected at the lower falls, about two miles 
below the present development. D. 


POWER DEVELOPMENT AT LLANO, TEXAS—The large 
dam across the Llano River at Llano has been completed. The 
structure was erected by Andrew J. Zilker, a capitalist of Austin. 
The dam is constructed of reinforced concrete, and a hard-red 
granite found in this locality was used as rubble. The structure 
is strongly reinforced by steel uprights and a heavy steel cable, 
two-and-one-half inches in diameter. The dam has the form of 
a horseshoe, with the apex downstream, instead of the usual 
shape, with the apex pointing upstream. This was done in order 
that a strong foundation of solid granite might be made use of. 
As the sand and rubble was gotten out of the bed of the river 
within 100 feet of the dam. the cost of this material was very 
small. The height of the dam is fifteen feet above the normal 
water mark. The power derived will be used to operate the 
local electric-light and power plant, ice factory, waterworks and 
flour mill, all owned by Mr. Zilker. Power will also be sold for 
other industries. D. 
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ELECTRIC LIGHTING. 
(Bpesisi Correspondence.) 
HASTINGS, MINN.—The ordinance granting the local elec. 


tric-light franchise has passed its first reading. C. 
WAHPETON, N. D.—The City Council is considering the in- 
stallation of electrical machinery at the pumping station. C. 


GRUNDY CENTER, IOWA—The local heat and lighting 
plant has been sold to John Calderwood, of Traer, Iowa, for 
$12,000. C. 


PASADENA, CAL.—An ordinance has been issued providing 
for bonds amounting to $150,000 for improvements to the elec- 
tric-lighting plant. A. 


MINNEAPOLIS, MINN.—The Northern Heating and Lighting 
Company, of St. Paul, is seeking a franchise to supply the city 
with light and power. C. 


RED LAKE FALLS, MINN.—The City Council has granted 
the Red Lake Falis Electric Light Company an extension of its 
franchise for five years. C. 


ST. PAUL, MINN.—A bill has been passed in the State 
Legislature providing that trains on main lines must have a 
1,500-candlepower head-light. 


DUBUQUE, IOWA—tThe Farley & Loetscher Manufacturing 
Company will install a new power house at Eighth and White 
streets, at a cost of $25,000. C. 


SPOKANE, WASH.—R. B. Brown, of Seattle, has filed an 
application for 10,000 cubic feet of water per second from the 
Yakima River, for power purposes. A. 


GRUNDY CENTER, IOWA—John Calderwood, of Milwaukee. 
Wis., has. purchased the electric- light plant for $12,000, and will 
take personal charge of it March 1. C. 


SPOKANE, WASH.—Codd & McKensie, of Colfax, Wash. 
have declared their intention to build a power plant at the 
Great Falls of the Washtucna River. A. 


MUNCIE, IND.—The Indiana Union Traction Company has 
contracted to light with electricity Selma, Yorktown, Normal 
City and several other villages along its line. S 


GEORGETOWN, DEL.—A movement is on foot to elect a new 
City Council, which will be in favor of substituting electric lights 
for the present gas-lighting system at Georgetown. 


SEATTLE, WASH.—R. F. Chapman, representing the Penin- 
sula Light and Power Company, has secured the contract for sup- 
plying power to the United States Navy Yards at Bremerton. A. 


BRYSON CITY, N. C.—The Franklin Manufacturing and De- 
velopment Company has been incorporated to do a general tim- 
ber business, supply electric lights, etc. Capital, $50,000. L. 


NEW RICHMOND, WIS.—A committee of the City Council, 
acting in conjunction with O. W. Mosher and the city electrician, 
is in the market for a new transformer of 150 kilowatts ca- 
pacity. : C. 


MERIDIAN, IDAHO—F. M. Honsch, representing the Idaho- 
Oregon Power Company, has completed preliminaries for the 
right-of-way for the company’s power line between this city 
and Boise. A. 


ELDORA, IOWA—The electric-light company, at Eldora, is 
considering the installation of two 1,500-horsepower boilers to 
replace the three 800- -horsepower boilers now in use, starting an 
all-day service September 1. C. 


AZTEC, N. M.—The Eden Canal, Land and Power Company 
has purchased two acres of land in ‘the vicinity of this city for 
the purpose of erecting a new electric-light plant. Active work 
on the construction began March 1. A. 


RED WING, MINN.—The Red Wing Gas, Light and Power 
Company has ‘been negotiating with the owners of the power 
plant at Eau Claire, Wis., to carry a line to Red Wing, at an 
estimated cost bf from $50,000 to $100,000. C. 


MINNEAPOLIS, MINN.—The Lake Harriet Electric Com- 
pany, of which C. J. Gotshall is president, and C. L. Bostwick, 
secretary, has been organized to supply the Linden Hill district, 
a suburb of Minneapolis, with electric light. C. 


PHOENIX, ARIZ.—Arrangements have been made by Presi- 
dent Chas. S. Smith of the Old Dominion Copper Company at 
Globe, Ariz., for the installation of a 2,000-kilowatt power plant 
in the smelter powerhouse of that company. A. 


THORNTOWN, IND.—Work on a waterworks system Will 
commence as soon as a contract can be let. The plant will cost 
$50,000, and there is a possibility of the electric-light plant and 
the waterworks being combined and a heating plant added. S. 


MONTEZUMA, IOWA—The Montezuma Electric Light and 
Power Company has been incorporated with a capital of $6,000 
to install and operate an electric-light, power and heating plant. 


George W. Wiltse, John McDonald and others are the incorpo 
rators. C 
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RICE LAKE, WIS.—Sewell A. Peterson and P. M. Parker 
have sold their dam site and franchise on the Red Cedar River 
to the Red Cedar Valley Electric Company. A concrete dam and 
power house will be built this spring and four more turbines in- 
stalled. C. 


REDONDO, CAL.—The Starr ‘Wave-Motor Company lost its 
steel pier and 600 feet of approach during the high seas which 
prevailed recently, The steel pier and machinery cost upward 
of $100,000. The company has not declared its intention of re- 
building. A. 


DOUGLASVILLE, GA.—An election has been called by the 
mayor and aldermen of the town of Douglasville to vote on the 
question of issuing $10,000 bonds for a municipal lighting plant. 
There are pending four applications to install private plants to 
supply light. L. 


MONROE, N. C.—The Southern Power Company has secured 
a site and will begin immediately the erection of a substation 
for the distribution of electric power in Monroe. Several large 
manufacturing plants, it is understood, will be patrons of the 
company there, L. 


CHATTANOOGA, TENN.— It is said that an electric line 
will be built during the current year from Chattanooga to Cleve- 
land, Tenn., a distance of about twenty-eight miles. A survey 
was made two years ago, and right-of-way for the proposed line 
is now being secured. 


EMPORIA, VA.—The Emporia Hydroelectric Power Com- 
pany has been incorporated, with $200,000 capitalization, to oper- 
ate an electric power plant. Among those interested are W. 
Samuel Goodwyn, president; G. B. Wood, vice-president, and W, 
F. Deal, secretary and treasurer. L. 


SAN JACINTO, CAL.—Mr. Whittier, owner of the Hemet 
Dam, announces the expenditure of $1,000,000 in the near future 
on an electric power plant that he will install just below the 
dam. Electricity is to be generated for electric lighting and 
power purposes throughout the San Jacinto valley. 


SPARTANBURG, S, C.—A bid for supplying power for light- 
ing the city has been submitted to the Town Council by the 
Southern Power Company, of Charlotte, N. C., indicating that 
the company will be prepared to supply electric power to the 
local section within a few months. The advent of this company 
will give Spartanburg two competing companies. L. 


ANTRIM, N. H.—The Goodell Cutlery Company is preparing 
to utilize the largest waterpower privilege available on the Con- 
toocook River. A 500-kilowatt dynamo and a set of waterwheels 
will be set up to give 800 horsepower under an eighty-foot head 
of water. About $55,000 will be expended. Former Governor 
D. H. Goodell is president of the Goodell Company. 


MARYVILLE, TENN.—The plant belonging to the Rockford 
Electric Light Company, which was destroyed by fire, will be 
rebuilt at once, states James L. Clark, manager of the company. 
The company sustained a loss of about $10,000, as no insurance 
was carried on the plant. At a meeting of the directors Mr. 
Clark was authorized to begin reconstruction immediately. 


SPENCER, N. C.—Steps have been taken at a meeting of 
the Spencer Board of Trade to establish an electric-light and 
power plant in Spencer. The Spencer aldermen, Board of Trade 
and business men have taken hold of the matter and propose to 
erect a modern plant adequate for the needs of the town, and un- 
less plans fail a plant will be installed at an early date. 


MINNEAPOLIS, MINN.—The Northern Heating and Electric 
Company of St. Paul, has petitioned the City Council for a 
twenty-five-year franchise. If granted, it agrees to leave the de- 
termination of maximum and minimum rates to the Council, and 
to have five miles of work completed within eighteen months and 
eleven miles of work completed within three-and-one-half years 
after beginning work. 


SEATTLE, WASH.—The City Council has passed a resolu- 
tion providing for the erection of cluster lights on Broadway and 
North Broadway from East Pike to East Roy streets. At a 
recent meeting of the City Council an ordinance was introduced 
authorizing the city comptroller to advertise for sale negotiable 
bonds for the sum of $500,000 for enlarging and extending the 
municipal light plant. A. 


HICKORY, N. C.—The Waterpower’ Electric Company, of 
Hickory, Col. M. E, Thornton, president, has perfected arrange- 
ments to take over the waterpower at Horseford Shoals, thus 
giving the company control of sufficient available power to fur- 
nish all possible needs. It is estimated that 10,000 horsepower of 
waterfalls on the Catawba River will be under consolidated con- 
trol in this section. 


MEMPHIS, TENN.—The Woodward Iron Company is putting 
in electricity at its ore mines on Red Mountain and the mines 
and plants of the company will be completely equipped with 
electric lights. The coal mines at Dolomite were wired last 
year. There is less danger in the ore than in the coal mines, 
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but the electricity will be used in tbe former as a matter of 
convenience and greater facility. 


ANSON, N. C.—A decision has been rendered in an equity 
case in the United States Circuit Court at Richmond, Va., refus- 
ing a petition filed by the legal representative of Mrs. Bettie 
Bridges, a large stockholder in the Rockingham Power Company, 
of Anson, N. C., asking that the present receivers of that com- 
pany be removed. The receivership case involves water rights 
said to be valued at about two million dollars. 


NEWPORT, WASH.—A. G. Smith of Spokane, Wash., gen- 
eral manager of the Panhandle Electric Railway and Power 
Company, has applied to the City Council of Newport for a 
franchise to operate an electric light, power and heating plant 
in this city. He also asks for an electric railway franchise, on 
which construction is to begin in April, from Priest River to 
Priest Lake, a distance of twenty-seven miles. 


ST. PAUL, MINN.—Senator T. T. Elwell of Minneapolis has 
introduced a bill in the Legislature to enable the city of Min- 
neapolis to exercise the power of eminent domain to acquire 
the property of the Electric Light and Gas Company of Min- 
neapolis. Three disinterested parties are to be appointed come 
missioners by the court, with power to compel the production 
of the papers and books of the lighting companies. 


FREMONT, OHIO—For two nights the city of Fremont was 
in total darkness, because of the damage done by the storm of 
February 19, which was the worst ever experienced in the city. 
All electrical power of every kind was shut off and newspapers 
depending on electricity were unable to get out their regular 
issues. Telephone, telegraph, lighting, power, street-car and in- 
terurban service came to a standstill, the town being entirely 
cut off from the outer world. H. 


WENATCHEE, WASH.—When the water was turned into 
the new power plant of the Great Northern Railway Company, 
in Tumwater Canyon, near Leavenworth, the standpipe, 175 feet 
long and four feet in diameter, composed of half-inch steel, gave 
way as a result of the pressure. The cause of the disaster is 
not known, but it is thought to be the result of improper brac- 
ing. The loss is estimated at about $20,000 and the opening of 
the plant will be delayed two months. A. 


PASADENA, CAL.—Bids will be received till March 23, 
1909, for furnishing this city with material and equipment for 
a municipal light plant. The equipment includes: One surface 
condenser and equipment, one 750-800-kilowatt, three-phase, sixty- 
cycle, 2,300-volt engine-type alternating-current generator, to- 
gether with a fifty-kilowatt, 125-volt belted exciter; one addi- 
tional exciter, one ‘vertical cross-compound condensing engine 
and one 750-800-kilowatt turbo-generator unit. 


ORANGE, MASS.—The stock of the Orange Electric Light 
Company has been bought by W. G. Webber of Boston, who is 
the new president, with Edward C. Mason, treasurer and clerk. 
Mr. Hubbard, who has been secretary and treasurer of the com- 
pany for several years, will remain as general manager. ‘The 
Orange Electric Light Company was incorporated in 1888 with 
a capital of $45,000. It has enjoyed a steady growth, and has 
paid four per cent dividends on its stock for several years, 


SAN FRANCISCO, CAL.—On the uncontested motion of the 
Knickerbocker Trust Company, of New York, George H. Whipple, 
an attorney of San Francisco, was appointed receiver for the 
Stanislaus Electric Power Company, and Vanderlynn Stow was, 
at the same time, appointed receiver for the Tuolumne Water 
Power Company, an affiliated corporation, It is understood that 
the receivership for the two corporations is preliminary to the 
absorption of them by the United Railways Investment Com- 
pany. A. 

BUCYRUS, OHIO—After voting bonds for the erection of 
the buildings and equipment of the municipal electric-lghting 
plant at Bucyrus, the court has granted an injunction restrain- 
ing the city from issuing the bonds. As a result the City Coun- 
cil has opened bids for lighting the city by private enterprise, 
awarded a franchise, and signed a contract. F. C. Kingsbury, 
of Columbus, submitted the successful bid, the price being $74.50 
per arc lamp on an all-night schedule or $69 per lamp on a 
moonlight schedule. The present company also submitted a 
bid, which Council refused to consider, holding it irregular, The 
new plant will be in operation within eight months. H. 


HARTFORD, CONN.—The Connecticut River Company pro- 
poses to dam the Connecticut River just north of Windsor 
Locks, building an electric plant and dealing in waterpower and 
electricity, It will construct a new canal so as not to obstruct 
navigation. By the plans of the company an aggregate of 10.000 
horsepower will be developed. Charles E. Gross, president of 
the Holyoke Waterpower Company, after securing a decree in- 
corporated in the proposed charter of the Connecticut River 
Company preventing the backwater from reaching Holyoke, is 
willing that the power company should go ahead. No construc- 
tion is authorized that will raise the water at Enfield dam 
above its present. normal level. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 


LOS ANGELES, CAL—H. F. Vollmer has been granted a 
franchise for a double-track electric road on certain streets in 
this city. 


SAN DIEGO, CAL.—The Point Loma Railroad Company has 
been awarded a twenty-five-year franchise for the building of an 
electric street railroad in this city. 


OSWEGO, N. Y.—The City Traction Company of Oswego has 
been incorporated by C. D. Beebe, William Nottingham and Har- 
old C. Beatty, with a capital stock of $550,000. 


ST. PAUL, MINN.—It is proposed to extend the street-car line 
which now runs to Inver Grove, seven miles south of St. Paul, to 
St. Paul Park, two miles northeast of Inver Grove. C. 


LOS ANGELES, CAL.—Sealed bids will be received by the 
City Council up to March 23, 1909, for a franchise for a double- 
track electric street railroad on stated streets in this city. 


SEATTLE, WASH.—The Seattle-Everett Traction Company 
has been incorporated with a capital stock of $2,000,000 by H. R. 
Thompson, George Carson, I. N. Miller, R. G. Sharpe, C. F. 
Young, E. H. Worthen and N. W. Bolster. A. 


SAN FRANCISCO, CAL.—A scheme to build another street- 
railway. line to Market Street over Stockton by tunneling the 
hill between Sutter and Sacramento Street has been given a 
hearing by the Supervisors’ Public Utilities Committee. 


MISSOULA, MONT.—The Missoula Street Railway Company 
has been incorporated, with a capital of $100,000. J. R. Wharton, 
W. A. Clark, Jr., and W. M. Bickford, of Butte; Sidney R. Inch, 
of Missoula, and C. E, McBroom are the directors. C. 


DES MOINES, IOWA—C. R. Keyes has applied to the City 
Council for a twenty-five-year franchise for an elevated railway 
track through the city for the Des Moines Elevated and Inter- 
urban Railroad Company, which is said to have a capital of $20,- 
000,000. C. 


SACRAMENTO, CAL.—George W. Peltier, of the Central 
California Traction Company, which line is now in operation 
between Stockton and Lodi, announces that the company in- 
tends building and completing before the end of the year its 
proposed line at Sacramento. A. 


BOZEMAN, MONT.—The Gallatin County Electric Railway 
Company has elected the following officers: H. S. Buell, presi- 
dent; George P. Dier, vice-president; Chas. B. Anderson, secre- 
tary; George Cox, treasurer. As soon as weather will permit, 
work will be commenced on the line to Salesville. C. 


TYLER, TEXAS—H. L, Norton, a capitalist of Boston, Mass., 
is interested in building an electric interurban railroad between 
Tyler and Jacksonville, a distance of thirty miles. The territory 
between these two towns is a rich agricultural region. The pro- 
moters will consider extensions to Rusk and Morrill after the 

proposed road is completed. D. 


WICHITA FALLS, TEXAS—Work will begin soon on the 
interurban to be constructed by Kemp and Kell, between Wichita 
Falls and Lake Wichita, five miles south. The promoters of the 
line have obtained a franchise and have taken over the electric- 
light and water plant of the town, formerly owned by the Wichita 
Falls Water and Light Company. D. 


CHICAGO, ILL.—The Chicago City Railway has won its suit 
against the county treasurer, securing a permanent injunction 
from Judge Honore against the collection of more than $255,887 
as the tax for 1908. The amount which he sought to collect was 
$360,960, but the railway contended that he had included $7,000, 
000 bonds that were not issued. 


TEMPLE, TEXAS—A franchise has been granted by the 
city of Temple to Max Ellser and associates, of New York, to 
construct and operate an electric street railway in Temple. Un- 
der the terms of the franchise, the work must begin within eight 
wonths and the line must be in operation within eighteen months. 
The franchise is for a period of thirty years, D. 


SPRINGFIELD, ILL.—It is announced that on April 1 the 
Illinois Traction System will establish fast through service be- 
tween Springfield and St. Louis. The run will be made in three 
hours, which is as fast as any of the steam road schedules be- 
tween these cities. At first two trains will be run each way 
daily. The service will be de luxe in every respect and the 
equivalent of that of any railroad. 


NEW ROCHELLE, N. Y.—After twelve years’ delay, work 
has been started on the new four-track electric rapid-transit sys- 
tem at New Rochelle, which will extend from Portchester to New 
Rochelle. The road which is being built by the New York, West- 
chester & Boston Railroad is over the route of the old Port- 
chester Railroad Company, and will pass through Portchester, 
Rye, Mamaroneck, Larchmont, New Rochelle, Mount Vernon and 
the Bronx Borough to the Harlem River. The stock of the com- 
pany is controlled by the New Haven Railroad Company, and 
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it is said the work will be pushed to completion. In the Bronx 
the company has already completed a large part of the road, at 
a cost of $1,000,000. 


SALT LAKE CITY, UTAH—The Utah Light and Railway 
Company is planning to make improvements to its plant costing 
in the vicinity of $300,000. Plans are being made for ordering 
a second 3,000-horsepower motor-generator costing $35,000. Also 
an emergency plant is to be erected at the Jordan River, with 
steam power equal to one-half the total demands on the present 
plant. A. 


CHICAGO, ILL.—Judge Grosscup has entered an order com- 
pelling the payment of interest due January 1 on $80,000 of the 
bonds of the Chicago and Milwaukee Electric Railway Company 
of Illinois, after hearing a report of Master in Chancery Booth 
holding the bonds to be valid. Creditors contended that the 
bonds were issued after the Illinois corporation had parted with 
its property, disposing of it to a new company. 


JAMESTOWN, N. Y.—The cars of the Jamestown Street Rall 
way and Chautauqua Traction Company will hereafter be oper. 
ated by Niagara Falls power. A. N. Broadhead, president of the 
two companies, has signed a contract to take the power. By 
this action an expensive power plant in Jamestown is put out 
of action and more than $100,000 worth of machinery is relegated 
to the scrap heap. This is the first Niagara Falls power to reach 
Jamestown, 


CHICAGO, ILL.—The Chicago Railways Company has deter. 
mined to stop all negotiations looking to a merger with the City 
Railway Company until such time as the Chicago Railways Com- 
pany has completed the rehabilitation plans and demonstrated 
that its earning power is greater than the City Railway. The 
Chicago Railways Company is not standing in the way of the 
merger, but holds that the terms proposed could not be accepted 
in justice to its security-holders. 


NEWTON, IOWA—Steps for the complete electrification of 
the Newton and Northwestern line have been taken by the P. §. 
Loring & Sons Company of Boston, Mass., proprietors of the road, 
The line will be electrified from Fort Dodge Junction to Rock: 
well City, a distance of twenty-four miles. The work will begin 
this spring and the $90,000 which will be necessary to do the 
work has already been set aside. It is generally understood that 
the entire line is to be electrified ultimately. 


BLUFFTON, IND.—Rudolph Schug, president of the Bluffton, 
Berne & Celina Interurban Railway Company, has announced 
that plans have been perfected to begin work on the line be 
tween this city and Berne in a short time. He says he is 
not discouraged because of the activity of those proposing to 
build from Bluffton through Geneva to Celina, but says the Berne 
line will be built even if the other is built. He says the finances 
have been secured and: his road will go through. 8. 


NEW YORK, N. Y.—Following recommendations made by 
Bion J, Arnold, the consulting engineer of the Public Service 
Commission, the Interborough Rapid Transit Company will lay 
off the side-door car train making trial trips in the Subway, until 
certain changes are made for the safety of passengers. The 
doors will be fitted with soft-rubber bumpers, to avoid the poss! 
ble catching of clothing in the jambs, and outside handles vill 
be placed on the doors to enable the station guards to open them. 


NORTHAMPTON, MASS.—The Northampton Street Railway 
Company of Massachusetts before the State Railroad Commission 
reports that wages, coal and supplies cost the company thirty: 
three per cent more than ten years ago. The operating cost per 
car-mile has advanced forty-five per cent. Attention is particu 
larly called to the heavy charges for depreciation and ordinary 
replacements, together with enlarged accommodations and addi- 
eae improvements required by the public or through legisla- 
tion. 


DES MOINES, IOWA—The first step for the complete elec 
trification of the old Newton & Northwestern Railroad has been 
announced by J. S. Loring & Sons Company, of Boston, Mass. 
proprietors of the road. This year the line will be electrified 
from Fort Dodge Junction to Rockwell City, a distance of twenty 
four miles. This work will be commenced this spring and com: 
pleted during the summer months. The sum of $90,000, which 
is considered necessary to electrify the twenty-four miles, bas 
been already set aside. 


NEW MANUFACTURING COMPANIES. 


SAN FRANCISCO, CAL.—The Specializing Hardware and 
Electric Company has been formed with a capital stock 0 
$25,000 by S. J. Bigelow, J. H. Kahn and H. C. Thaxter. 


LOS ANGELES, CAL.—The Perry Electrical Works has bee? 
incorporated with a capital stock of $100,000, by A. S. Perry, 
H. E. Hayden, Linda Perry, H. A. Hayden and Robert Marsh. 


CHICAGO, ILL.—The Northern Equipment Company has 
been incorported with a capital stock of $20,000 by Charles M. 
Clark, Rudolph Blom and F. Cederberg, to manufacture and 80 
steam power and electrical appliances. 
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NEW PUBLICATIONS. 


NATIONAL FIRE PROTECTION ASSOCIATION INDEX— 
The National Fire Protection Association, from the office of its 
secretary, 382 Ohio Street, Chicago, has issued a complete index 
to the subjects covered in the printed records. 


THE CUYAHOGA VALLEY VIADUCT—The Cleveland En- 
gineering Society has published separately, but as part of its 
transactions, the paper on “The Cuyahoga Valley Viaduct of the 
Nickel Plate Railroad,” read before the society October 13, 1908, 
by George H. Tinker, bridge engineer of the N. Y. C. & St. 
L. R. R. 

JOVIAN BULLETIN —The February number of the Jovian 
Bulletin, which is the monthly organ of the Order of Rejuvenated 
Sons of Jove, has for its frontispiece a large portrait of Mr. 
John W. Brooks, the Pluto of the Seventh Jovian Order. Mr. 
Brooks is well known as the genial general sales manager of 
Pass and Seymour, Solvay, N. Y. 


ANNUAL REPORT OF THE LIGHTHOUSE BOARD—The 
annual report submitted to the Secretary of Commerce and 
Labor by the Lighthouse Board contains an account in con- 
siderable detail of the property and apparatus supervised by 
the board as well as complete maps of American waters, show- 
ing the disposition of lighthouses on the coasts, lakes and rivers. 


A GUIDE TO THE CITY OF CHICAGO—The publicity 
committee of the Chicago Association of Commerce, for the 
double purpose of guiding and interesting visitors and instruct- 
ing citizens, has completed the publication of an excellent and 
complete guide book to the city. The book lists and describes 
places of interest, transportation systems, public buildings and 
offices, hotels, restaurants, etc., the detailed and up-to-date de- 
scription of the modern city of Chicago being preceded by a 
brief historical review of the Cook County region. 


BULLETIN OF THE AMERICAN SCHOOL OF CORRE- 
SPONDENCE—The general bulletin, dated March, 1909, of the 
American School of Correspondence, Chicago, contains a detailed 
description of the extensive courses offered by this institution. 
Besides a college preparatory department, the complete curricu- 
lum includes a school of architecture and departments for in- 
struction in civil, electrical, mechanical, steam and sanitary engi- 
neering. The list of 125 textbook writers and instructors con- 
tains a large proportion of names well known in their respective 
branches. 

“AID TO SHIPPERS” is the title of a seventy-two-page book 
containing a quantity of information of value to all engaged in 
the export or import trade. The book is issued by Oelrichs & 
Company, of New York, for more than forty years the American 
representatives of the North German Lloyd Steamship Company, 
who by reason of long experience are qualified to advise. The 
table of foreign moneys with United States equivalents, together 
with weights, measurements, tariffs and customs requirements, 
will be found of great value. This book will be sent, postpaid, 
on request to Oelrichs & Company, Forwarding Department, 
5 Greenwich Street, New York, 


STERILIZATION OF DRINKING WATER BY OZON E—Sie- 
mens & Halske, the great Continental electrical manufacturers, 
who are capably represented in this country by Dr. Karl Georg 
Frank, with offices in the Hudson Terminal Building, New York 
city, have prepared an interesting catalogue on the subject of 
the isolated plants of its manufacture, for the sterilization of 
drinking water by means of ozone. Various types of laboratory, 
industrial, stationary and portable sterilizing plants are described, 
and some account is given in the pamphlet of the extent to which 
the electrical production of ozone is already used for water purifi- 
cation, for commercial, municipal and military purposes. 


LABOR LAWS OF THE UNITED STATES—The twenty-sec- 
ond annual report of the Commissioner of Labor, recently sub- 
mitted to the Secretary of Commerce and Labor and to Con- 
gress, has been printed and bound for distribution by the United 
States Government Printing Office. It is a large volume of 1,562 
pages devoted to a compilation of the “Labor Laws of the United 
States,” with decisions of the courts relating thereto. The first 
chapter of 118 pages contains digests and summaries of the Fed- 
eral, state and territorial labor laws, and the second chapter, 
taking in the rest of the book, gives the full text of the more 
important laws. Of interest electrically are the Massachusetts 
provisions for the protection of employes of electric companies, 
and the Minnesota law for the examination and licensing of elec- 


tricians. 
ENGINEERING SOCIETIES. 


ELECTRICAL ENGINEERING SOCIETY, M. I. T.—At the 
dinner and special meeting held by the Electrical Engineering 
Society of Massachusetts Institute of Technology, on February 
23, an address was delivered by L. L. Elden, superintendent of 
the Edison Electric Illuminating Company, of Boston. Mr. Elden 
described the main features of the company’s generating and 
distributing system, pointing out the methods used to insure con- 
tinuity of service and contrasting the present plant with that of 
about a decade ago. He also pointed out the rapid growth of 
the system and its development in economy as well as size. 
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PERSONAL MENTION. 


MR. E. E. HUDSON, formerly manager of sales of the Bat- 
tery Supplies Company, Newark, N. J., has been made manager 
of sales of the primary battery department of the Edison Manu- 
facturing Company. 


MR. E. M. TRINKS, formerly constructing electrical engi- 
neer with the telephone and telegraph manufacturing firm of 
C. Lorenz, Berlin, Germany, has just returned to the United 
States, and is now general manager of the Radio Telephone 
Company, at 49 Exchange Place, New York city. 


MR. H. M. LITTELL, assistant to the general manager of 
the Pacific Electric Railway Company, Los Angeles, Cal., will, in 
addition to his other duties, have charge of all matters pertaining 
to the maintenance of operated tracks and structures for the 
company. Mr. A. E, Roome has become superintendent of tele- 
phones, telegraphs and signals, and Mr. S, H. Anderson, elec- 
trical engineer, will assume charge of the bonding and thermit 
welding work. 


MR. GEORGE WESTINGHOUSE has sailed for England on 
the Mauretania, to attend the wedding of his son to Miss Violet 
Evelyn Brocklebank at Ironton Hall, Holmrook, Lancashire. He 
will return in two weeks. Speaking of business conditions, he 
said: “The situation that exists in the steel industry at present 
will have several important results which cannot be discerned 
at this time. It can bring about a betterment of the general 
financial condition in that much money that is now tied up will 
find its way into circulation.” 


MR. FRED A. KREHBIEL, for many years chief mechanical 
engineer of the Arnold Company, has resigned this position to 
become treasurer and engineer of the Fuel Engineering Com- 
pany, 1712 Marquette Building, Chicago. Mr. Krehbiel laid the 
foundations for his technical work while a student of mechanical 
and electrical engineering at Armour Institute of Technology and 
at Cornell University. Since graduating from the latter in 1901 
he has been associated with the Arnold Company. He has made 
a particular study of boiler-room design with a view to economic 
operation, which enables him to handle o i all prob- 
lems that come to a consulting fuel engineer. 


ELECTRICAL SECURITIES. 


After many fluctuations, accompanied by one of the severest 
declines in prices witnessed since a year ago last October, the 
market resumed some sort of balance, with prices moving up- 
ward and closing at their best at the end of the week. The 
action of the steel companies in making reductions in prices of 
material precipitated the tumble, and adverse rumors concerning 
tariff changes and decisions against large corporations indicated 
a general readjustment. The apprehension concerning the lat- 
ter, however, and in general, the week of inauguration dawned 
very hopefully for a continuance of improved conditions. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED FEBRUARY 27. 


New York: Closing. 
Allis-Chalmers common ...........eccceees 13 
Allis-Chalmers preferred ............0ec00. 40 
American Tel, and Tel. Company.......... 12814 
Brooklyn Rapid Transit................0.. 71 
General Electric 2... .. cc cee eee ccc c eee ccees 154% 
Interborough-Metropolitan common eee 144% 
Interborough-Metropolitan preferred ....... 40% 
Kings County Electric.................200. 123 
Mackay Companies (Postal Telegraph and 

Cables) common ...........ccccceeceece 72 
Mackay Companies (Postal Telegraph and 

Cables) preferred .........cc cas cuccees 20 
Manhattan Elevated ............. ccc eeccee 145 
Metropolitan Street Railway............... 28 
New York and New Jersey Telephone...... 114% 
Western Union «2.0 .idscieswiecsieeesaneees 65% 


Westinghouse Manufacturing Company.... 75 


Boston: Closing 
Edison Electric YWluminating............... 250 
Massachusetts Electric ...............000s 68 
New England Telephone................00. 132 
Western Telephone and Telegraph pref... 78 

Philadelphia: Closing. 
Electric Company of America............. 11% 
Electric Storage Battery common.......... 46% 
Electric Storage Battery preferred......... 46% 
Philadelphia Electric .............. cece eee 11% 
Philadelphia Rapid Transit................ 27% 
United Gas Improvement................. - 89% 

Chicago: Closing 
Chicago Telephone ................... 000. 131% 
Commonwealth Edison ................0.8.. 108% 
Metropolitan Elevated preferred............ 46 
National Carbon common-y...........J... 85% 
National Carbon preferred...) 6.0.00. Z 118% 
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LOS ANGELES, CAL.—Carl Abrahamson, of Los Angeles, is 
TELEPHONE AND TELEGRAPH. engaged in his laboratory at San Diego in perfecting the details l 
(Special Cocrewpondence:) of a wireless torpedo appliance for the use of the United States mi 
AITKIN, MINN.—The Aitkin Telephone Company has been Navy Department. Nearly a month ago Abrahamson conducted Ope 
granted a twenty-year franchise, experiments with his invention, which, it is said, showed that he aa 
could propel and control submerged torpedoes by wireless tele upe 


CASHTON, WIS.—The Cashton Telephone Company has been 
incorporated by C. H. Cremer and others. P. 


 _MOSIER, ORE.—The Mosier Valley Telephone Company has 
been incorporated with a capital of $1,200. 


graph. 


TOLEDO, OHIO—As a result of the recent big sleetstorm tas 
the entire plant of the Citizens’ Telephone Company, at Fostoria, this 


Ohio, will be reconstructed. It will be practically rebuilt and igdi 
PINE RIVER, MINN.—The town of Pine River has granted plans are under consideration to introduce a number of modern ad 

a telephone franchise to James E. Gearey. P. details. The work will take sens ond days. = x Stinson, 
er f Cleveland, chief engineer and general manager of the United hav 

STAMFORD, NEB.—The Highline Mutual Telephone Com- ° 

pany has been incorporated with a capital stock of $10,000. States Telephone Company, will be superintendent. H. 7 
RESACA, OHIO—The Resaca Farmers’ Telephone Company PRAIRIE CITY, IOWA—The Rural & Four Cities Selphie r 

has been formed by W. R. Bigelow and others with a capital of Company, with headquarters at Prairie City, is about to com 
$10,000 poe p plete the installation of its first exchange. The cities comprising par 
Ad the system will be Prairie City, Mitchelville, Altoona and Run- ae 

CEDAR RAPIDS, IOWA—The telephone managers of the nells. Underground and overhead cable is used in all town con- 
Northeastern Iowa District Association met in convention at the struction. The instruments are of the Homer Roberts manufac. But 
Montrose Hotel. C. ture, and in the rural districts the lockout system is being used. a 
REARDAN, WASH.—A franchise has been granted to the Tbe installation is under the direction of Robt, L. Parker. ot 
West Crescent Co-operative Telephone Company for the erection NEW YORK, N. Y.—On her last trip, the White Star liner sit! 
of telephone lines in this city. A. Adriatic, from Southampton, reports that all the way from shore : 
st . to shore she was in wireless communication with one side of the i 

R e eentle ae A al peia EO E F Atlantic. From February 17, sailing day, until February 23 she 
Naena, N. J. Millhaem and others was in communication with the Marconi station at Clifden, Ire on 
tenes ' land. Then the operator picked up the station at Cape Cod. W. aul 
BELLINGHAM, WASH.—The Pacific Telephone and Tele- R. Cross of the Marconi Wireless Company made the voyage to op 
graph Company is soon to begin a series of improvements in watch the special receiving apparatus which had been installed. Si 
this city at an estimated cost of $35,000. A. On hig report it is probable that a special news service will be ke 
THE DALLES, ORE.—The Mosser Valley Telephone Com- inaugurated on the vessels of the line. | ý 
pany has been incorporated with a capital stock of $1,200 by TOLEDO, OHIO—James S. Brailey, Jr., of Toledo, who re- of 

A. P. Batheam. J. W. McGregor and Lee Evans.’ A. cently resigned his position as president of the Cuyahoga Tek- 
POWDERVILLE, MONT.—W. E. Barnard, mayor, is develop. Phone Company, of Cleveland, has been succeeded by E. G. I 
ing a plan to construct a telephone line from Frank O’Neill’s Tillotson, of that city, who was also named as chairman of the iv 
ranch, a distance of thirty miles from Powderville. C. board of the United States Telephone Company, Brailey being 7 
, re-elected president of that concern. Charles A. Otis, Jr, T! 


NASHVILLE, TENN.—The Dowelltown Home Telephone Com- Wm. L. Rice and Bascom Little were made new directors of 
pany, De Kalb County, has been formed, with a capital stock of the former concern and with James S. Brailey, H. A, Everet, 
$3,000, by B. W. Robinson, James Davenport, Herman Williams, Ẹ. W. Moore, B. Mahler, A. H. Bauer, N. C. McLeod and M. C. 
M. B. Scott, C. B. White and others. Harvey constitute the board. The position of general manager 

MERIDEN, IOWA—The Liberty-Meriden, West Lines, Mill of the United States company was given to J. C. Boush, who 


Creek and Town Mutual of Meriden telephone companies have as been assistant under Charles Y. McVey, who in turn was 

been combined as the Farmers’ Telephone Company, of Meriden. 8dvanced to the position of general manager and vice-president 

J, E. Weise was elected president, and D. Holly, secretary. C. of the Cuyahoga company. The United States Telephone Com ) 

: i pany, during the past week, increased its capital stock from 
TOLEDO, OHIO—The annual meeting of the Malinta Mutual $5,000,000 to $5,500,000. H. i 

Telephone Company, for the purpose of electing officers for the ; 

ensuing year and transacting other important business, will be 

held by the stockholders of the company at Malinta, Ohio, on DATES AHEAD. 

March 4. H. i 


Iowa Independent Telephone Association. Annual convention, 
OSKALOOSA, IOWA—The representatives of ninety rural Des Moines, Iowa, March 9-11. 

telephone lines in Mahaska County have agreed to use the lines Minnesota Electrical Associati i meeting 

of the Home Telephone Company for five years beginning April Nicollet Hotel Minneapolis, . Minn Maie a e annua 

1. This ends the controversy between the Bell and the Home ‘ f y j 


companies. C. l Worcester Mechanical and Electric Exposition. Mechanics’ 
l Hall, Worcester, Mass., March 27-April 3, 

KINSTON, N. C.—The Town Council of Kinston has taken ; SAE 
preliminary steps looking to the holding of an election on a E Electrical Show. The Armory, Louisville, Ky. 
$75,000 bond issue, the proceeds of which it is proposed to use ‘Pil 12-24. ; 
for building a municipal telephone system and for improving the Missouri Electric Light, Gas and Railway Association. An- 
city’s water, lighting and sewerage plants, etc. L. nual convention, Springfield, Mo., April 15-17. 

ATLANTA, GA.—W. G. Gentry, vice-president, has been Iowa Electrical Association. Annual convention, Cedar Rap- 


elected president to succeed G. J. Hall. J. M. B. Hoxsey, the ids, Iowa, April. 
former auditor, was elected vice-president to succeed Mr. Gentry, 


with J. F. Brown, who was formerly general manager at Atlanta. | a Electrical and Gas Association. Annual con- 
The other officers and directors were re-elected. vention, Dallas, Tex., May. 

JEFFERSON CITY, MO.—The Citizens’ Telephone Company F Do Electrochemical Society. Next meeting, Niagara 
of St. Joseph has filed a certificate of increase of capital stock *@!!s, Ontario, May 6-8. 
from $1,000,000 to $2,000,000. Thomas Gary of St. Joseph is the Omaha Electrical Show. Omaha Auditorium, Omaha, Neb. 
president of the company and Homer E. Scovern, secretary. May 6-15. 

Nias! T AA 7 oe ee ee i a an Association of Electric Motor Manufacturers. An- 
a: i nual convention, Hot Springs, Va., May 17-20. 

MONTREAL, CANADA— Representatives of the provincial ‘ : 7 Ana 
government of Saskatchewan have been in Montreal making over- Gen ae ee peas Purchasing Agents. Annual conven 
tures to the Bell Company for the purchase of its lines in Sas- ’ antic y, N. J., June 1-4, 
katchewan. That the Bell Telephone Company would probably National Electric Light Association. Annual convention, At- 


sell if a price could be agreed upon, was the statement made lantic City, N. J., June 1-4. 
by Charles F. Sise, president of the Bell Telephone Company of American Railway Master Mechanics’ Association. Annual 


Canada, ae ee es ees o convention, Atlantic City, N. J., June. 

BURNS, .—A new telephone company, the Eastern Ore- , l A 
gon Telephone and Telegraph Company, with John R. Jenkins, TE i a S Association. Annual convention, 4 
president; C. H. Voegthy, vice-president, and Ben Brown, secre- A ae : fede 
tary-treasurer, has acquired contro] of the M. L, Lewis lines in Ohio Electric Light Association. Annual convention, Toledo, 
Harney and Crook counties, in all about 160 miles, and will build July 13-15. 
an exchange system in Burns and construct other lines in Har- National Electrical Contractors’ Association. Annual con- 
ney, Malheur and Crook counties. vention, Toledo, Ohio, July 21-23. 
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INDUSTRIAL ITEMS. 


THE CENTRAL ELECTRIC COMPANY, Chicago, is distrib- 
uting a new bulletin descriptive of Opalux shades and reflectors. 
Opalux is an entirely new line of shades especially designed for 
use with tungsten lamps. A copy of this bulletin will be sent 
upon request. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has recently issued a booklet, No. 3701, in which are listed and 
illustrated the company’s snap-switches, both indicating and non- 
indicating, flush switches of the rotary and push-button types 
and pendent and ceiling switches. 


QUEEN & COMPANY, INCORPORATED, Philadelphia, Pa., 
have prepared in circular form a list of the high-grade apparatus 
and instruments of their manufacture.: The sales organization 
of the company is divided into five departments dealing respect- 
ively with optical instruments, draughting and engineering ap- 
paratus, physical and electrical apparatus, meteorological instru- 
ments and chemical apparatus. 


THE HARVARD ELECTRIC COMPANY, 66 West Van 
Buren Street, Chicago, and 136 Liberty Street, New York city, 
manufacturer of electrical specialties, has issued a new cata- 
logue, No. 17, descriptive of a part of the many electrical neces- 
sities made by the company. This catalogue is the forerunner 
of a complete new series of printed matter illustrating Harvard 
electrical specialties. 


THE FEDERAL ELECTRIC COMPANY, Chicago, which 
opened its New Orleans office January 15, made the record of 
putting up about 100 electric signs between that date and the 
opening of the Mardi Gras Carnival. This included the large 
“Welcome” sign, which did duty both for the reception to Presi- 
dent-elect Taft and for the carnival. The New Orleans branch 
was opened up by M. H. McClain, who is manager of the local 
office. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has issued bulletins Nos. 110 and 112, relating, respect- 
ively, to the operation of Chloride Accumulators in connection 
with remote-control oi] switches, and in iron and steel mills. 
The latter pamphlet gives regulator circuit diagrams, in addition 
to a detailed description of the applications of the batteries as 
auxiliary sources of power during accident or shutdown of prime 
movers, 

THE DUNCAN ELECTRIC MANUFACTURING COMPANY, 
Lafayette, Ind., in its bulletin No. 8 gives a general description 
of the Duncan integrating watt-hour meter for direct-current 
service. This meter embodies the patented visual bearing, fire- 
proof binding posts, non-twisting brushes, low temperature-co- 
efficient resistance, and switch method of compensating for fric- 
tion and vibration. The bulletin contains instructions for reading 
and testing meters. 

THE WEBER GAS ENGINE COMPANY, Kansas City, Mo., 


whose affairs are now in the hands of George T. Moore, as re- 
ceiver, is continuing to book ordérs and turn out the products 
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of its works, reporting that all its shops are running full time. 
During the temporary arrangement given the company to read- 
just its affairs and reorganize, the concern is desirous of secur- 
ing an uninterrupted business prosperity and holds itself in readi- 
ness to serve customers in every way consistent with good busi- 
ness policy. . 


THE CHARLES L. KIEWERT COMPANY, Milwaukee, Wis., 
offers some interesting illumination data from Aurola and Alba 
flaming-arc lamps. The Aurola, provided with inclined carbons, 
is designed to throw the light downward, while the vertical-carbon 
arrangement of the Alba lamp gives a wide distribution. An 
example of the use of Alba flaming-arc lamps for economical and 
uniform street lighting, shows how a power consumption of 1,176 
watts lights up a street block 400 feet in length, securing, with 
an expenditure of 2.94 watts per lineal foot, a mean illumination 
value of 0.56 candle-foot. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., has brought out an iron-clad 
telephone set for use in mines and other places where the cli- 
matic and moisture conditions are severe. In this instrument 
no coils are exposed, all wires are insulated in oil-soaked silk, 
and the door is made to close tightly against a rubber gasket. 
Complete particulars about this No. 890 mine telephone and 
several other types for inside use, and switchboard and construc- 
tion materials, are given in the Stromberg-Carlson twelve-page 
bulletin No, 1000, sent on request. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
made “Gas Engines” the title of Bulletin No. 1063, issued for the 
purpose of exploiting the vast fields of gas-engine power service 
and the consequent economies of this form of prime mover. 
With gas-engine-driven units, fuel economy is a distinguishing 
characteristic, resulting in a delivery at the engine shaft of not 
less than sixteen to twenty per cent of the theoretical energy 
contained in the fuel. The Allis-Chalmers Company has equipped 
some of the largest gas-engine plants in operation, and guaran- 
tees economy from the coal pile to the switchboard. 


M. B. BARR, of Toledo, Ohio, who has been in charge of 
the Warren Electric Manufacturing Company, for the trustee 
under the bondholders, was appointed special master of the 
property by Judge Reed at Sandusky, this week, under bond of 
$25,000. The appointment followed an effort on the part of 
certain secured creditors to have a receiver appointed. The 
American Bank, as trustee, opposed a receivership and its con- 
tention was sustained by the court, who appointed a special 
master instead for the purpose of getting the property under con- 
trol where it could be advantageously sold and preserve the 
business in the meantime. It was rumored that a company 
headed by Cleveland capitalists will be formed to take over the 
property. The bankruptcy proceeding pending before Referee 
Claude DeWitt has been postponed and will probably not be 
heard for several weeks. An effort is being made to concentrate 
all the litigation now pending in various civil courts into one 
proceeding in the United States District Court at Toledo. H. 


RECORD OF ELECTRICAL PATENTS. 


' Issued (United States Patent Office) February 23, 19009. 


912,985. ELECTRIC HEATING DEVICE. Christian Aalborg, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Filed June 8, 1907. Consists of a 
number of current-conducting fluid-containing tubes and an 
insulating block in which the tubes are seated at each end. 


912,992. STATION INDICATOR. Thomas R. Clark, Bradford, 
Pa. Filed May 1, 1908. The controlling mechanism for an 
indicating web includes an electromagnet and contacts in 
a circuit having portions located on the opposite faces of 
the web. 


912,994. ELECTRIC HEATING APPARATUS. Frank Conrad, 
Swissvale, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. Filed June 8, 1907. Similar to No. 912,- 
985; the tubing is of helical form and connected at opposite 
sides with pressure heads, but insulated therefrom; the ends 
of the tubing have carbon tips to resist electrolytic action. 


912,995. ELECTRIC-MOTOR-CONTROL SYSTEM. William Cooper, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Filed April 10, 1905. A selective 
controlling switch for a two-motor car is arranged so that 
one motor can be cut out without interfering with the nor- 
mal operative control of the other. 


913,016. ELECTRIC LAMP. Isador Ladoff, Schenectady, N. Y. 
Filed November 28, 1904. In combination with a pair of 


electrodes, between which an arc may be formed, is an open 
mesh mantel of rare earth oxides disposed so as to sur- 
round the arc and to be heated thereby. 


913,017. DYNAMO-ELECTRIC MACHINE. Benjamin G. Lamme 
Pittsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. Filed August 2, 1906. Renewed July 3 
1908. The stationary ring-wound armature has a short-cir. 
cuited secondary winding outside of the ring winding for 
preventing magnetization of the supporting frame when the 
ring winding is energized. 


913,024. CLAMP FOR ELECTRICAL AND OTHER FIXTURES. 
William M. Meacham, Oak Park, Ill. Filed January 28, 1905. 
A clamp plate for insulating bushings has an aperture for 
the bushing and integral spring teeth with sharp edges 
forming part of the edge of the aperture. 


913,041. FIRE-PROTECTION-SIGNAL SYSTEM. James G. Nolen 
and John E. Shepherd, Chicago, Ill.: said Nolen assignor to 
said Shepherd. Filed March 20, 1905. A diaphragm in a 
fluid-containing receptacle of a fire-extinguisher system ig 
connected with an electrical signal-transmitting device. 


913,045. SPARK PLUG. Henry F. Parker, Montclair, N. J. 
assignor to Youle T. Frazee, Montclair, N. J. Filed De. 
cember 1, 1906. A movable ball is adapted to make contact 
between a central rod and Æ cylindrical terminal. 
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913,048. ADVERTISING DEVICE. James W. Phelps, Detroit, 
Mich. Filed March 9, 1908. Clamped to an electric-light 
fixture is a transparent plate bearing advertising matter. 


913,052. ELECTRIC TIME SWITCH. William E. Richter, Albu- 
querque, N. Mex. Filed February 4, 1908. A clock-controlled 
switch is operated by a sliding element. 


913,053. ELECTRIC TRAP. George S. Riggs, Mable, Oregon. 
Filed March 24, 1908. An animal entering the trap steps 
upon plates of opposite polarity, one of which is pivoted so 
that its weight causes it to close the circuit of a motor 
operating an arm that sweeps the carcass from the plates. 


913,060. ELECTRICAL APPARATUS. Otto Schaumberg, Pitts- 
burg, Pa., assignor to Westinghouse Electric and Manufac- 
turing Company. Filed June 8, 1907. The upper and lower 
ends of an oil-containing transformer case constitute ex- 
panding chambers connected by a number of tubes. 


913,017. AUXILIARY WINDING FOR RING ARMATURE. 


913,080. RINGING KEY. Klas Weman, Buffalo, N. Y. Filed 
July 10, 1907. Combined with sets of contact springs is a 
slotted tube having a serrated edge, a plunger reciprocable 
and rotatable in the tube, a head formed on the plunger 
adapted when the latter is depressed to operate the same 
set of contact springs irrespective of the angular position 
of the plunger. 


913,081. CONTACT FOR ELECTRIC CONTROLLERS OR 
SWITCHES. Alfred White, Sunderland, England. Filed 
September 10, 1908. A reversible and renewable contact 
Piece adapted to be secured to the finger or carrier by a 
screw has wings or shoulders for contacting with the con- 
troller drum. 


913,086. CIRCUIT-CONTROLLING INSTRUMENT. George M. 
Willis, Chicago, Ill. Filed May 17, 1907. On the front of the 
instrument are several two-point switches for adjusting the 
needle contacts. 


913,103. DEVICE FOR USE IN MAKING ARMATURE COILS. 
John F. Card, Three Rivers, Mich., assignor to Sheffield Car 
Company, Three Rivers, Mich. Filed October 16, 1908. Com- 
prises a pair of end plates and a pair of oppositely facing 
coil holders, one of which is secured to the end plates and 
the other is movable. 


913,104. UNDULATING-CURRENT APPARATUS. Fred Ceder- 
gren, Hammond, Ind., assignor of one-half to Frank S. Betz, 
Hammond, Ind. Filed October 7, 1907. Consists of an 
electromagnet with an oscillating armature operating a com- 
mutator so as to cause reversals of current in the circuit. 


913,105. ELECTRIC-CURRENT INDICATOR. Franklin N. Conant, 
Newburyport, Mass., assignor to Chase-Shawmut Company, 
Newburyport, Mass. Filed January 11, 1907. An insulating 
case is provided with an aperture on its side, metallic caps 
on its ends, and an incandescent lamp and socket inside 
connected with the metallic caps. 


913,122. TROLLEY RETRIEVER. Thomas R. Gabel, Los An- 
geles, and Alfred L. Eacrett, Hollywood, Cal. Filed Feb- 
ruary 18, 1908. A vertical guide on the dashboard of a car 
has a casing slidable thereon and containing an automatic 
reel for the trolley rope. . i 


913,155. TROLLEY-WIRE CONNECTION. George $S. Panne- 
baker, Lewistown, Pa. Filed September 23, 1908. The ends 
of the wires are secured in -J-shaped wire-receiving grooves 
b a filling piece connecting the wire sections at the 

om. g , 
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913,160. ELECTRICAL CONNECTION. George H. Pride, New 
York, N. Y. Filed April 17, 1907. A socket is provided 
with a movable member adapted to enter it and to act as 
a barrier in precluding both insertable wires from engage- 
ment with a number of contact strips. 


913,168. TROLLEY-WHEEL SHIELD. Alice A. Roth, Buffalo, 
N. Y. Filed March 23, 1908. Shielding wheels are arranged 
on opposite sides of the trolley wheel. 


913,169. DISTRIBUTER. Walter H. Sanders, Orange, Mass. 
Filed June 11, 1907. A distributor for a multi-cylinder gas 
engine comprises a shell with a number of contacts closed 
intermittently. 


913,180. TEMPERATURE ANNUNCIATOR. Nehemiah D. Wy- 
man, Montclair, N. J. Filed May 14, 1907. One terminal of 
a circuit, including an annunciator or alarm, projects into 
the thermometer tube above the bulb; a number of other 
contacts project into the tube above, any of which may be 
connected with the other side of the circuit. 


913,183. TELEGRAPH TRANSMITTING MACHINE. Jobn C. J. 
Alderson, El Casco, Cal. Filed September 4, 1906. A vibrator 
constituting one terminal of a circuit has a plate slidably 
mounted on rods and adjustably connected to the vibrator 
for regulating its vibration. 


913,209. ARC LAMP. Cromwell A. B. Halvorson, Jr., Lynn, 
Mass., assignor to General Electric Company. Filed March 7, 
1907. One of the electrodes is permitted to separate by 
gravity from the other to strike an arc, a dash pot allowing 
the initial arc-striking movement to be free and the re- 
mainder of the movement retarded. 


913,212. INSULATOR MOLD. Chauncey C. Johnson, Scranton, 
Pa., assignor of nine-twentieths to John A. Watson, Pitts- 
ton, Pa. Filed September 14, 1908. A plunger is mounted 
within guides having oppositely disposed longitudinal grooves 
and a spacing tongue, oppositely disposed core sections 
being slidably mounted within the grooves. 


913,240. ROLLER-BEARING TROLLEY. William H. Sheasby, 
Los Angeles, Cal., assignor to The Antifriction Journal Box 
Company, Los Angeles, Cal. Filed February 28, 1906. The 
trolley is provided with a bearing sleeve, rollers outside 
the sleeve, and a pin and insulating tube around the pin 
inside the sleeve. 


913,242. AUTOMATIC MUSIC-PLAYING ATTACHMENT FOR 
PIANOS. Irving B. Smith, Philadelphia, Pa., assignor to 
Electrelle Company, Philadelphia, Pa. Filed August 29, 1905. 
Comprises electrically-controlled means located in the upper 
part of the piano case for actuating the hammer action. 


913,209.—_ARC LAMP. 


913,264. CABLE TERMINAL. Frank B. Cook, Chicago, Ill. Filed 
June 22, 1908. A cast-iron box is divided into front and 
rear portions for the aerial and cable conductors respect- 
ively, the latter passing through hollow binding posts in the 
partition and being fastened on its front. 


913,283. SYSTEM OF ELECTRICAL CONTROL FOR MOTOR 
VEHICLES. Emil Gruenfeldt, Cleveland, O., assignor to The 
Baker Motor Vehicle Company, Cleveland, O. Filed Jan- 
uary 23, 1908. Combined with the series-motor system de- 
scribed above is a subdivided storage battery that can be 
ones in parallel or series to get a wider range of 
speeds. 


913,299. APPARATUS FOR MARKING CHECKS. Charles H. 
Marston, Reading, and Henry H. Cummings, Newton, Mass.; 
said Cummings assignor to said Marston. Filed August 7, 
1908. An adding-machine printing couple is driven by an 


electric motor through a clutch under the control of the 
operator. 
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. ELECTRIC ARC LAMP. William R. Ridings, Stretford, 
Dae aad assignor to Westinghouse Electric and Manufactur- 
ing Company. Filed February 20, 1904. There is provided 
a relay magnet in series with the electrodes, a shunt feeding 
magnet and a separate shunt relay magnet operated by the 
former for cutting out the feed magnet during normal opera- 
tion of the lamp, and means operated by the last-named 
magnet for cutting in the feed magnet when the resistance 

in the electrode circuit becomes abnormally great. 


913,309. ELECTRIC SIGN. Bert E. Salisbury, Syracuse, N. Y. 
Filed September 16, 1907. Contains duplex receptacles with 
the terminal connections close together and lamp-receiving 
sockets on each side of the sign. 


913,439.— DISC INSULATOR. 


913,368. SYNCHRONIZING MEANS FOR ELECTRICAL AP- 
PARATUS. Albert C. Crehore, Yonkers, N. Y. Filed July 17, 
1903. In combination with synchronous telegraphic apparatus 
is an alternating-current motor with a controlling relay in a 
line, including telegraphic apparatus, the relay being operated 
without disturbing the operation of the telegraphic equip- 
ment. 


913,372. MEANS FOR SIGNALING OR EFFECTING OPERA- 
TIONS BY MEANS OF SOUND VIBRATIONS. John Gard- 
ner, Knott End, near Fleetwood, England. Filed May 4, 1907. 
Sound signal-receiving apparatus for effecting multiple control 
at the receiving station comprises two or more differently 
tuned resonators with microphonic contact devices mounted 
upon them and located in normally closed circuits that con- 
tain devices having movable parts to effect the desired con- 
trols. 


913,383. CIRCUIT CONTROLLER. Samuel Holland, Park River, 
N. D., assignor of one-half to Thomas Catherwood, Park 
River, N. D. Filed December 11, 1907. A distributer for 
gas engines contains contact pins in a tubular casing en- 
gaged by a contact roller operated by a wrist pin. 


913,390. ELECTRODE FOR GAS ELEMENTS. Ernst W. Jung- 
ner, Kneippbaden, Norrköping, Sweden. Filed May 13, 1907. 
In a galvanic gas element there is an electrode of carbon 
of such high porosity as to be incapable of retaining such 
a quantity of electrolyte as would fill its pores. 


913,415. METHOD OF OPERATING ALTERNATING-CURRENT 
MOTORS. Ralph D. Mershon, New York, N. Y. Filed Jan- 
uary 25, 1904. The method of varying the speed of a motor 
consists in making the change from one number of poles 
to another on a portion of the motor and carrying on such 
change progressively on successive portions until all the 
motor has been changed. 


913,419. INSULATING TROLLEY-WIRE HANGER. Leo W. 
Moran, Grafton, O. Filed February 7, 1908. Consists of 
three pieces, comprising separate upper and lower metallic 
members having corresponding cup-shaped sockets on their 
inner sides and an insulating stem joining them. 


913,480. METHOD OF PRECIPITATING METALS ELECTRO- 
LYTICALLY. Arthur Ramén, Helsingborg, Sweden, assignor 
to Helsingborgs Kopparverks Aktiebolag, Helsingborg, 
Sweden. Filed August 27, 1906. The process consists in 
leaching calcined ores, electrolyzing the leachings obtained, 
and during the electrolysis maintaining a solution of ferrous 
salts in proximity to the anode. 


913,432. ELECTRIC-CORD RETRIEVER. William O. Rew, 
Eureka, Cal. Filed March 17, 1908. A reel for an electric 
cord consists of a pair of discs, a sleeve connecting tbem, 
thimbles set in the centres of the discs with laterally pro- 
jecting. nipples having means for attaching the electric wires 
thereto. 7 
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913,437. AUTOMATIC STARTER FOR CONTINUOUS-CUR- 
RENT ELECTROMOTORS. Gustav A. Schoeller, Mülheim- 
on-the-Ruhr, and Hermann Sundhausen, Essen-on-the-Ruhr, 
Germany, assignors to Fried. Krupp, Aktiengesellschaft, 
Essen-on-the-Ruhr, Germany. Filed March 12, 1907. Com- 
bined with the starting resistances is a shunt about the 
same, a maximum-current solenoid controlling the shunt cir- 
cuit, and a starting solenoid for cutting out the resistances, 
its circuit being closed by the maximum-current solenoid. 


913,439. DISC INSULATOR. Louis Steinberger, New York, N. Y. 
Filed November 27, 1905. Comprises a number of super- 
posed corrugated discs, provided with means whereby they 
may be detachably locked together independently of any 
means for supporting them. 


913,451. TELEPHONE-EXCHANGE SYSTEM. Garrison Babcock, 
Rochester, N. Y. Filed July 7, 1905. Means are provided 
whereby the receiver is irresponsive to transmitted currents 
and responsive only to received currents. 


913,453. SPARK PLUG. Clinton Bateholts, Pittsfield, Mass. 
Filed May 4, 1908. An annular externally screw-threaded 
metallic shell has a terminal extension at its inner end and 
an electrode rod arranged axially within it. 


913,480. AUTOMATIC SWITCH AND STAND FOR PRESSING. 
IRONS. Frank E. Emery, New York, N. Y. Filed March 27, 
1908. A switch on the stand is adapted to be operated by 
and to engage contacts on the pressing-iron, an indicator 
showing whether the switch is open or closed. 


913,481. AUTOMATIC ELECTROMAGNETIC SWITCH AND 
STAND FOR PRESSING-IRONS. Frank E. Emery, New 
York, N. Y. Filed August 24, 1908. An electromagnetically 
operated switch adapted to open and close the circuit for 
heating the pressing-iron is controlled by a self-opening 
switch that is mechanically operated by the fron. 


913,493. ALARM DEVICE FOR GUN TURRETS. John L. Hall, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed May 20, 1908. Contacts governed by the elevation 
of the guns control an alarm circuit. 


913,504. DOOR HINGE FOR ELECTRICAL RECEPTACLES. 
William W. Jones, Bridgeport, Conn., assignor to The Per- 
kins Electric Switch Manufacturing Company, Bridgeport, 
Conn. Filed October 30, 1908. The door has an undercut 
recess and tranverse groove with a grooved hinging plate 
in the recess and a hinge pin passing through the grooves 
of the door and plate and securing them together. 


913,282. METHOD OF CONTROL FOR MOTOR SYSTEMS. 
Emil Gruenfeldt, Cleveland, O., assignor to The Baker Motor 
Vehicle Company, Cleveland, O. Filed January 23, 1908. 
A series-wound motor is changed from a low voltage to a 
comparatively high voltage by changing the field windings 
from a parallel to a series relation, breaking the low-voltage 
connections and then making the high-voltage connection 
while the windings are in series. 


913,521.—MULTIPLEX TELEPHONY. 


913,508. ATTACHMENT FOR GRAPHOPHONES. Hanson C. 
Kelly, West Burlington, Iowa. Filed June 17, 1908. Consists 
of a magnet supported in the rear of the stylus for directly 
gathering up the particles of metal from the record. 


913,612. STARTING DEVICE FOR ELECTRIC MOTORS. Charles 
D. Knight, Schenectady, N. Y., assignor to General Electric 
Company. Filed January 26, 1907. A starting box is pro- 
vided with automatic low-voltage release, an automatic over- 
load circuit-breaker arranged to be tripped as the arm re. 
turns to starting position, and means for preventing the 
movement of the arm toward running position when the 
circuit-breaker is open. 


913,521. MULTIPLEX TELEPHONY. Marius C. A Latour, 
Paris, France, assignor to General Electric Company, Filed 
May 27, 1905. At each end of the line are two rectifying 
circuits in parallel, permitting current impulses of but one 
direction to flow through them, although the line current is 
alternating. 
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913,524. SUBMARINE MINE. Karl O. Leon, Stockholm, Sweden. 
Filed November 16, 1906. The mine contains a detonator, 
an electric battery normally on open circuit and a means 
for opening the casing and closing the circuit when the 
mine rises to the surface of the water. 


913,528. 
N. Y. Filed May 12, 1908. A submarine sound-transmitting 
system consists of a bell at a transmitting station and a 
‘telephone transmitter at a distant receiving station, both 
being submerged under the water. 


913,541. ELECTRIC MOTOR FOR HIGH-TENSION CURRENTS. 
Nikolaus Myschkin, New Alexandria, Russia. Filed October 
30, 1908. In combination with a dielectric disc and dis- 
chargers arranged in oppositely directed series are means 
interposed between either series and the disc in order to 
render the series inactive. 


913,542. TROLLEY SAFETY DEVICE. Henry Nannenhorn, Chi- 
cago, Ill. Filed April 15, 1908. In a trolley line there are 
inverted U-shaped members suspended from the trolley poles 
and provided with inverted U-shaped slots having pins mov- 
able in them that have blocks thereon and secured to one 
end of a section of trolley wire. 


913,547. TURNBUCKLE FOR TROLLEY WIRES. Hugh S. 
Ollson, Mars, Pa. Filed October 10, 1908. Comprises right 
and left-hand screws, sockets carried thereby, a turn-buckle 
body adapted to screw upon the screws, and extensions car- 
ried by the ends of the body. 


913,557. BILOCK-SIGNAL SYSTEM. George S. Pflasterer, Nash- 
ville, Tenn. Filed June 9, 1908. An _ electrically-controlled 
manually-operated signal and mechanism therefor includes a 
slot circuit and means preventing its energization except 
when a portion of the track on one side of the signal is free 
from trains and a portion on the other side is occupied by 
a train. 


913,562. BRUSH SPRING FOR DYNAMOS AND MOTORS. John 
H. Poole, Washington, D. C. Filed March 19, 1907. A 
curved leaf spring has one end bearing on the rear face 
of the brush through an anti-friction roller arranged so that 
high-speed vibrations are not transmitted to the brush with 
any lateral components. 


913,563. METHOD AND APPARATUS FOR REVIVIFYING DRY- 

` CELL BATTERIES. Horace B. Ramey, Alexandria, Va. 
Filed June 30, 1908. Consists in cleaning and perforating 
the zinc casing, surrounding it with an imperviously coated 
absorbing material impregnated with electrolyte, and sup- 
plying water in the top of the cell. 


913,566. ELECTRICAL FUSE SPITTER. John B. Sauve and 
‘Frank Bernardi, Mokelumne Hill, Cal. Filed February 19, 
1908. Consists of a tubular cap adapted to fit a fuse, a solid 
plug of sulphur closing one end of the cap and having con- 
ducting wires passing through the plug to a point adjacent 
to the fuse and adapted to ignite it. 


913,579. ELECTRIC BROILER. George E. Stevens, Lynn, Mass., 
assignor to General Electric Company. Filed October 16, 
1907. Comprises an elongated heating unit and a number 
of parallel spaced strips mounted across it and in heat- 
conductive relation thereto. 


913,584. CAM FOR LAMP-SOCKET KEYS. George B. Thomas, 
Bridgeport, Conn., assignor to The Bryant Electric Company, 
Bridgeport, Conn. Filed December 18, 1907. The key 
spindle of a lamp socket has projections with a cup-shaped 
cam of sheet metal drawn into oblong outline. 


913,588. ADJUSTABLE COUPLING FOR ELECTRIC-INSTALLA- 
TION TUBES. Wheeler H. Vibber, New London, Conn., as- 
signor of one-half to The Gillette-Vibber Company, New 
London, Conn. Filed January 2, 1909. Near the ends of a 
coupling sleeve are slots in which lie binding straps with 
their ends overlapping and secured by screws. 


913,595. SPARK PLUG. Fred H. Weinhauer, New York, N. Y. 
Filed October 22, 1908. Contains a shell electrode adapted 
to make connection with a cable. 


913,607. TELEPHONE-CALL MECHANISM. William E. Zabst, 
Portage, Wis. Filed July 8, 1908. A motor controls the 
sections of a bell clapper so it may operate freely, partially 
or not at all. 


913,613. CALL-DISTRIBUTING TELEPHONE-EXCHANGE DE 
TAILS. Sidney H. Browne, Pittsburg, Pa., assignor to 
American Telephone and Telegraph Company. Filed August 
3, 1905. Renewed July 18, 1908. Covers details of a switch, 
a magnet adapted to restore it to rest, a delay relay and a 
circuit, including the winding of the restoring magnet, a 
source of current and the contacts of the delay relay. 
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913,615. STREET-CAR TROLLEY-POLE WHEEL. Solon’ Bryan, 
San Diego, Cal. Filed June 20, 1907. A trolley pole has an 
arm pivoted thereto between its ends and adapted to swing 
laterally out of the line of the pole, a wheel being mounted 
on the outer end of the arm and means connected with the 
inner end of the arm for bringing the arm into line with 
the pole when desired. 


913,616. ELECTRIC METAL-WORKING APPARATUS. Alvin 
E. Buchenberg, Toledo, O., assignor to The Toledo Electric 
Welding Company, Toledo, O. Filed June 25, 1908. An 
electric welding machine has sets of electrodes and means 
movable with and co-operative therewith to grip the work 
and to force iis ends together when the electrodes slip in 
contact therewith. 


913,658. APPARATUS FOR CHARGING OPEN-HEARTH FUR- 
NACES. Benjamin W. Head, Westminster, London, England. 
Filed November 10, 1908. The machine is driven by an elec- 
tric motor. 


913,666. DYNAMO-ELECTRIC MACHINE. Lamar Lyndon, East 
Orange, N. J. Original application filed July 6, 1905. Divided 
and this application filed October 2, 1906. Renewed May 18, 
1907. An alternating-current axle-driven generator has the 
rotor mounted directly on the axle of the car truck and the 
stator independently and resiliently suspended from the 
truck cross-pieces. ° 


913,669. BURGLAR ALARM. Charles G. Munsell, Sidney, Iowa, 
assignor of two-thirds to Alfred W. Hawver, Springfield, Mo. 
Filed August 15, 1907. A closed-circuit alarm system has its 
circuit-breaker arranged in a recess formed in the frame 
of a door or window. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired March 2, 1909: 


469,672. ELECTROMAGNET. A. D. Ayres, Kalamazoo, Mich. 
469,706. TELEPHONY. W. C. Lockwood, New York, N. Y. 
469,712. DEVICE FOR CONTROLLING ELECTRIC MOTORS. 
A. L. Parcelle, Boston, Mass. 

469,723. UNDERGROUND ELECTRIC CONDUIT. E. P. Rob- 


bins, Cincinnati, O. 

469,725. DYNAMO-ELECTRIC MACHINE. 
cago, Il. 

469,745. NON-INTERFERING FIRE-ALARM TELEGRAPH BOX. 
F. F. Loomis, Akron, O. 


469,782. TELEPHONE TRANSMITTER. J. C. Goulding, Cardiff, 
England. 


469,792. ELECTRICALLY-HEATED SMOOTHING 
Mitchell, Malden, Mass. 


E. A. Sperry, Chi- 


IRON. W. 


469,799. ELECTRIC LOCOMOTIVE. T. L. Willson, Brooklyn, 
N. Y. 

469,800. ELECTRIC METER. J. J. Wood, Fort Wayne, Ind. 

469,809. SYSTEM OF ELECTRICAL DISTRIBUTION. Wiliam 
Stanley, Jr., Great Barrington, Mass. 

469,856. TELEGRAPH APPARATUS FOR BRANCH OFFICES. 


J. B. Hurd, Red Bank, N. J. 


469,861. CONTACT DEVICE FOR MEECERIC RAILWAYS. J. 
C. Love, Philadelphia, Pa. 


469,862. ELECTROMAGNETIC MACHINE. 
York, N. Y. 


469,865. Telephone SYSTEM. T. W. O’Brien, Wilkes-Barre, Pa. 


469,905. ELECTRICAL RELEASING DEVICE FOR TARGET 
TRAPS. P, North, Cleveland, O. 


469,917. ARMATURE WINDING FOR DYNAMO-ELECTRIC MA- 
CHINES. R. Eickemeyer, Yonkers, N. Y. 


469,944. POWER-TRANSMITTING DEVICE FOR ELECTRIC 
RAILWAYS. E. H. Johnson, New York, N. Y. 


469,949. ELECTRIC SOLDERING IRON. J. J. Ritter, 
Switzerland. 


469,995. ELECTROMAGNETIC ANNUNCIATOR. F. W. Dunbar, 
Newark, N. J. 


470,014. FUSE FOR ELECTRIC CIRCUITS. C. F. Scott and A. 
Wurts, Pittsburg, Pa. 


470,073. ELECTRIC BATTERY. B, Ortell, Cadenabbia, Italy. 


470,129. ELECTRIC RAILWAY SIGNAL. William Holloway, Jr., 
Wayne, Pa. 


470,158. ELECTRIC ELEVATOR. C. J. Sturgeon, Erie, Pa. 


R. Lundell, New 
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ISSUED WEEKLY 


OFFICIAL RECORDS OF BUSINESS IMPROVEMENT. 


With the inauguration of a new president and the promise 
of four vears of sane and conservative government on the part 
of the Republican Administration, attention is focused on the 
present condition of affairs as compared with the business 
situation a vear ago. Of course it can be said offhand that 
interests are looking up and that there is every promise that 
we are in a period of renewed prosperity, and that we shall 
shortly be so busily engaged that the gloom of the past twelve 
months will be dispelled. 

The press of the country has been actively engaged in 
indicating considerable improvement in every phase of industry, 
and it is indeed unfortunate that just at this time there has 
heen a slight recurrence of panicky conditions in financial cen- 
tres, but this was brought about mainly by a disposition on 
the part of large interests to increase activities along specific 
lines, and the tumble in the steel stocks does not indicate, it is 
believed, that any very general readjustment is due or necessary. 

As an earnest of the really improved conditions, official 
records which have been compiled by the Bureau of Statistics 
of the Department of Commerce and Labor offer considerable 
encouragement. It is shown that the importation of india 
rubber was two-and-one-half times as great in December, 1908, 
as in December, 1907. ‘This being the fact, it may be assumed 
that the numerous industries which utilize india rubber in 
their various lines of manufacture are much busier than they 
were a vear ago. Jt may seem an aside to refer to it here, but 
these statistics also show that the importation of diamonds and 
other precious stones for December, 1908, was six times as great 
as in December, 1907. This is quoted only to indicate that if 
these statistics be true, people are spending more money than 
thev did a year ago, and with the lessons of economy which 
have been so bitterly learned well in mind, and the care with 
which credit is being considered, it seems reasonable to assume 
that the people have the money to spend. 

Compared with a year ago, traffic movements and build- 
ing in some sixty principal cities of the country show marked 
improvements. Records of importations show that crude food 
stuffs which amounted to sixteen-and-three-quarter millions 
in December, 1906, had fallen to eleven millions in December, 
1907, and returned to fourteen-and-one-half millions in De- 
cember, 1908. 


amounted to forty-five-and-one-half millions in December, 


Crude materials for use in manufacturing 


1906, twenty-eight millions in December, 1907, and had re- 


turned to forty-one milhons in December. 
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MAXIMUM ECONOMY IN GAS-ENGINE PLANTS. 


In operating a modern gas-engine plant, one of the most 
important points to bear in mind is that while low fuel con- 
sumption is desirable, the other factors in the station cost can- 
not be neglected with safety, if high efficiency of service is to 
be constantly maintained. It is only natural that great em- 
phasis should be laid upon the ability of a well-designed gas- 
engine plant of even a few hundred kilowatts capacity to turn 
out energy at a fuel cost better than can be met by a steam 
station of from ten to twenty times the former’s size. To shut 
one’s eyes to the effect of the load factor on the labor cost, 
however, or to overlook the effect of, inferior inspection and 
unskilled adjustment on the maintenance expenses, is to miss 
the broadest opportunity to control the installation along the 
best lines of present practice. 

The ability of the gas-engine plant to produce electricity 
on a low coal consumption per kilowatt-hour of output is illus- 
trated by the records of a 1,000-horsepower station for two recent 
months. In the first month the plant generated current on 
2.285 pounds of coal per kilowatt-hour, and the total. energy 
output was about 80,000 kilowatt-hours. At a coal cost of $3.97 
per ton the fuel expense per kilowatt-hour came to 1.40 
cent. 

The labor cost was 0.80 cent, and the total cost of manu- 
facture 1.885 cents, exclusive of any fixed charges. Fuel and 
all supplies were 1.08 cents per kilowatt-hour. These figures 
are not of interest as exhibiting low-unit cost of energy pro- 
duction, for many a steam plant of moderate size when run 
condensing, with compound engines and coal costing even $4.25 
per ton, has been able to generate its kilowatt-hour unit at 
close to 1.3 cents. As it happened, the load conditions at this 
plant were unfavorable to the operation of the machinery at a 
good sustained output somewhere near the normal rating of the 
equipment. 

In the second month the load fell off so much that the 
plant only turned out approximately 28,500 kilowatt-hours. 
With such a drop it would be folly to expect to make a good 
showing, but in the matter of fuel consumption the plant did 
remarkably well and showed a relatively small decrease of 
efficiency. The coal consumption per kilowatt-hour increased to 
2.3844 pounds, and the cost per ton remained nearly the same 
as before. As a result the fuel cost per kilowatt-hour for the 
second month’s operation was 0.42 cent, which speaks well for 
the handling of the station under the handicap of an output 
cut down almost two-thirds. Few steam plants could do as well 
with a drop of twenty-five per cent in output. The cost of sup- 
plies per kilowatt-hour, however, rose to 2.89 cents, and the 
wages cost jumped to 2.23 cents per kilowatt-hour, giving a 
total cost of 2.34 cents for manufacturing. The lesson of this 
is clearly that no plant can expect to overcome the effect of a 
wretched load factor by fuel economy alone, and that low labor 
and miscellaneous costs per unit demand large and well-main- 
{ained power loads in proportion to the normal capacity of the 
machines in service. Conditions being equal, on the basis out- 
lined above the gas engine economy seems assured. 
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TUNGSTEN STREET LAMPS VERSUS ARCS. 


Some central stations and the cities and towns served are 
finding it for their muiual advantage to substitute tungsten 
lamps for electric arcs on the streets. 

Even where there is no increase in the rate of compensa- 
tion per mile of streets, it is suggested that such a change usu- 
ally means a decrease of operating expenses for the electric com- 
pany, and better distributed light, if not more light, for the 
municipality. 

In a recent case, a city with fifty-two alternating arc lamps 
of the 6.6-ampere type on its streets agreed with the lighting 
company for the substitution of five tungsten lamps of sixty 
candlepower for each are. Besides the arc lamps, this city had 
some 265 carbon incandescent lamps rated at twenty-five candle- 
power each on its streets, and these were replaced with an equal 
number of forty-candlepower tungsten lamps. 

No change was made in the rates for street lighting, each 
forty-candle tungsten being furnished at the same price as a 
twenty-five-candle carbon lamp, and five of the sixty-candle 
tungsten lamps being billed at the price of one arc. In con- 
sideration of the substitution of the tungsten lamps, however, 
the lighting contract was extended to a date three years later 
than it would otherwise have expired. 

As to the amount of load, the electric station gained by the 
change, both on the arc and on the carbon incandescent lamps. 
If operated as low as 400 watts each, the fifty-two are lamps 
required 20.8 kilowatts, while the 260 tungsten lamps of seventy- 
five watts each substituted for them consume 19.5 kilowatts. For 
the 265 carbon incandescent lamps the output must have been 
23.3 kilowatts, assuming eighty-eight watts each, while an equal 
number of forty-candle, fifty-watt tungsten lamps requires only, 
13.2 kilowatts. So the load is reduced fully eleven kilowatts. 

On the score of maintenance, the 260 tungsten lamps will 
be less a burden than the fifty-two arcs that they replace, but it 
is not clear that the longer life of the forty-candle tungsten 
lamps will fully offset the lower price of the carbon filaments. 

Bids recently taken for street lighting in a rather large 
city, where 6.25-ampere alternating arc lamps are now in use, 
contain an option of $17 per lamp per year for 125-watt tungsten 
lamps, or $30 per lamp per year for 250-watt tungsten lamps, or 
$56 per lamp per year for the above arcs, all on the basis of 
overhead lines and a contract for five years. 

Assuming that each arc lamp in the bid just noted requires 
400 watts, the rate of $56 amounts to $140 per kilowatt-year, 
while the rate of $30 for the 250-watt tungsten lamp represents 
$120 per kilowatt-year. These rates must be considered in con- 
nection with the fact that the alternating arc lamps are already 
in position, and must be removed and sold at a loss if the bid 
for tungsten lamps is accepted. 

Under these conditions the bid is less per kilowatt-year for 
the tungsten than for the arc lamps. Obviously, the company 
must regain its lost capital, if the change to tungsten lamps is 
made, through lower cost of maintenance. 

If current for operating the alternating arcs is figured at 
ten cents per kilowatt-hour, including trimming and care of the 
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lamps, the charge for a 400-watt alternating arc is four cents 
per hour of operation; trimming and maintenance of the lamp 
may amount to one-half cent per hour out of this sum. 

For the 200-candle, 250-watt tungsten lamp the cost of cur- 
rent at the same rate is 2.5 cents per hour of burning, and the 
lamp renewals will probably amount to more than one-half cent 
per lamp-hour. If these lamp renewals just offset the trimming 
and maintenance of an are, the difference in favor of the 250- 
watt tungsten is put down at 1.5 cents per hour. 

These figures work out too closely to indicate any con- 
clusive evidence that one system is better than the other, and 
in determining upon a proper unit to use other factors are 
easily introduced which entirely outweigh the matter of appar- 
ent first costs and even apparent savings in maintenance. There 
are localities which ‘require a certain amount of illumination, 
and for these the arc lamp is the thing and the incandescent 
would never do. The same statement may be accepted as true 
reversed. The enthusiast for the incandescent lamp will figure 
out a better proposition than can be secured with the arc lamp 
for most any case, while on the other hand competent engineers 
and withal the manufacturers of arc lamps are confident that 
the incandescent, while it will occupy a continually enlarging 
sphere of usefulness in street lighting, that the demonstrated 
adaptability and utility of the arc lamp will maintain its sales 
and make its manufacture a matter of profit. 


BUY NOW. 

The peculiar economic conditions,coincident with the effort 
trade in general is making to establish a stable market is not 
without its advantages to the fortunate buyer who is possessed 
of ready money or whose credit is such that this easily stands 
in lieu of cash in hand. 

For a considerable period manufactured products have 
been wrought with a minimum of expense, and raw material 
has been gathered together at low cost, so that prices, all things 
being considered, are low in many lines of materials which 
enter into engineering construction. 

The cut in steel prices has been sounded around the world. 
Material reductions have been made in other metals, and the 
copper market is remarkably open, with low prices prevailing. 
Anticipating tariff changes, other lines of both manufactured 
products and raw materials are selling considerably under the 
usual quotations. 

From authentic sources it is learned that the pole and 
tie industry has not presented in years a more favorable op- 
portunity for the buyer than at present. Stocks of the finest 
timber for poles, cross-arms and ties are of large proportions, 
open shipping and excellent freight facilities prevail, and the 
possibility of good selection and favorable terms are good. 

It is not to be expected that these conditions will be main- 
tained, nor that any readjustment will bring about further 
reductions. It appears reasonable to suggest, then, that poten- 
tial purchasers give quick attention to selling conditione as 
they obtain today, and, unless we read the signs incorrectly, 
the decision will be—Buy Now! | 
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GAS ILLUMINATION DATA. 


At the annual meeting of the New England Association 
of Gas Engineers, held last month at Boston, Mass., Mr. Nor- 
man Macbeth, in a paper entitled “Why the Gas Man Should 
be an Illuminating Engineer,” made some interesting state- 
ments concerning the competitive possibilities of tungsten in- 
candescent lamps and Welsbach mantle gas lamps. 

Mr. Macbeth stated that from tests of gas mantles of 
medium good quality it was shown that the efficiency from the 
initial to 100 hours of burning showed a drop of eleven per 
cent; at 250 hours, 12.8 per cent; at 500 hours, 27.2 per cent, 
and at 1,000 hours, thirty-three per cent. He naively added 
that “this, by the way, is not greater than the depreciation in 
the electric lamps by dust alone.” 

It is necessary, then, in order to bring the electric lamp 
down to the efficiency-losing class of the gas mantle, to drag 
in a little dust. Be this as it may, the figures given by Mr. 
Macbeth make agrecable reading to the electrical man, for 
where can it be admitted that an incandescent lamp of the 
poorest quality shows such a loss in efficiency in a thousand 
hours of burning? In fact, so sanguine have the manufac- 
turers been of the maintenance of the candle-life of the incan- 
descent electric lamp and so insistent has been the demand of 
central stations for a lamp that would maintain its candle- 
power, that years ago we knew all about a “suicide Jamp” which 
would go out automatically if it so disgraced itself -as to fall 
below eighty per cent of its initial candlepower within 800 hours 
of burning. 

Referring again to the question of dust, it may be men- 
tioned in passing that no one will believe that the incandescent- 
lamp bulb, with its smooth surface and its adaptability for 
quick and easy cleansing, is nearly so susceptible to exterior 
dirt as is the fragile mantle, which has little or no protection 
upon the dusty street and even less when installed in interiors. 

Mr. Macbeth also presented an interesting table showing 
the gas requirements for illuminating a room fifty by thirty 
feet. It is unfortunate that the results given in this table are 
not taken from actual practice, but have been calculated, the 
method derived for calculating illumination from electrical 


sources being used. 


STREET LIGHTING. 

On another page of this issue Dr. Louis Bell contributes a 
most interesting article upon the subject of street lighting. This 
is a manly sermon on the gospel of more light, and it will be 
read with interest and profit by evervone concerned in the sub- 
ject under discussion. 

Dr. Bell points out the eccentricities which obtain in street 
lighting in this country and he again holds up as an example 
of a better utilization of electrical energy for illumination some 
typical illustrations abroad. He takes us over the ground once 
more and points out those features which have been emphasized 
before and which are always recognized, but which it seems 
so difficult to inculcate into the minds of those designing street 


installations here. 
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SOME PRINCIPLES OF STREET 
ILLUMINATION. 


BY DR. LOUIS BELL. 


Street lighting in this country, as else- 
Where, has been a gradual growth from 
Insignificant beginnings, and iis faults 
chiefly spring from growth unregulated 
and irregular. In the larger cities it began 
with gas lighting on a small scale fol- 
lowed by the partial introduction of clec- 
tric lighting. In smaller places it some- 
times has practically begun with the rise 
‘of the electric arc. In either case the 
clectrie light was in the beginning costly 
end had to be employed rather sparingly 
with the result that the lights were too 
few in number, and in the effort to treat 
all citizens alike they were so badly scat- 
tered that the lighting, save in spots, was 
almost negligible. 

Now the fundamental purpose of strect 
lights is to illuminate the streets to a de- 
gree adequate for the purposes of their 
use. If a street is an evening thorough- 
fare crowded with passing throngs and 
active in business, it needs and ought to 
have good lighting, not merely enough to 
blunder about in, but enough to enable 
cne to see his friends easily, to read num- 
hers and signs freely, and even to con- 
sult his notebook or pocketbook without 
having to walk a block to the nearest 
tight. Streets used mainly for residence 
purposes and with only moderate traffic 
after dark do not need so strong lighting, 
but still must have enough by which to 
see one’s way, to recognize people, and to 
walk or ride comfortably without pecring 
about in order to see things. 
«lso need for police purpose light enough 
readily to disclose prowlers and to dis- 
courage their activities. On the other 
hand, there are many sparsely populated 
districts in which even this secondary 
degree of lighting is unnecessary and the 
lights have merely the function of mark- 
ers of the way to enable passersby to 
avoid obstructions and to make out their 
whereabouts. These distinctions are prac- 
{ical ones, and it is to the neglect of them 
that much inadequate illumination is to 
Le charged. 

So far as such distinctions have been 
recognized in American cities they have 
generally been marked by a mere differ- 
ence in spacing of uniform lights. If the 
ares in the main street are 300 feet apart 
the distance may span out to 500 or 600 
or 1,000 feet elsewhere. Now the unfor- 
tunate fact is that at these larger dis- 
tances the illumination, save relatively 


Such streets ` 


near the lamps, is so trivial as to be 
utterly ineffective, with the result that 
the street presents a scries of moderately 
bright spots separated by wide, dark 
spaces. Within a couple of hundred feet 
the illumination given, even by the most 
powerful standard are lamps, falls to a 
few thousandths of a foot-candle, rarely 
rising to as much as a hundredth. This 
darkness is exaggerated in effect by the 
brilliancy near the lamps, and the total 
result is very bad lighting. 

The proper method of reckoning illumi- 
nation in the streets has been a matter of 
much debate. The way customarily in this 
country has been to take it as the light 
reecived from the lamp concerned on a 
surface perpendicular to the direction of 
the ray. This is the light which one 
would receive in attempting to read a 
placard placed at the best angle to the 
light, and as the next light in the other 
direction would illuminate only the back 
of the card, its effect must be neglected. 

The method customarily adopted 
abroad is to take the illumination re- 
ceived by the placard placed horizontally 
on the ground or at the height of turce 
or four feet. This illumination decreases 
with the sine of the angle of elevation of 
the source as scen from the card, so that 
when the rays are nearly horizontal the 
illumination is vanishing. On the other 
hand, the lamps on both sides are effect- 


ive and their effects must be added. The 
illuminations as reckoned by the two 


methods hecome equal when the augle of 
elevation of the lamps is thirty degrees, 
i. e when the lamps are spaced at four 
times their height apart. As this is not 
far from the usual practice in the main 
streets of Continental cities the method 
in use is there unimportant. But here 
where lamps may be, say, fifteen feet high 
and 300 feet apart, things are different, 
and the nominal illumination from one 
lamp will be perhaps five times as great 
as that from two lamps reduced to the 
horizontal plane. In other words, we 
not only space lamps so far apart that 
the illumination is trivial, but we bunko 
ourselves in its measurement. For while 
the average useful effect of the light is 
probably greater than the horizontal com- 
vonent would indicate, it certainly is 
auite inferior to the measurement taken 
on the normal to the ray. 

It is obvious therefore that to get any- 
thing hke a suitable degree of illumina- 
tion for first-class streets, it is necessary 
either to increase the power or the number 
of the lighis, or both. Just at this point 
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of the matter arises the question of large 
versus small units, a question complicated 
hy all sorts of side issues. Back of all 
these lies the fundamental question as to 
the meaning of good lighting. Of two 
streets, both lighted up to a good work- 
ing value of the minimum, there is abso- 
lutely no doubt that the better effect is 
produced by the street in which there is 
the greater flux of light, provided that 
the sources of light are not too dazzling. 
In other words, to be thoroughly well 
lighted a street should have both a high 
minimum and a high average. With 
smal] units there is a tendency to sccure 
the specified minimum with the lowest 
possible average. The advantage of the 
large unit with somewhat increased spac- 
ing is that the average is held high. 
Either method can be pushed to a reduc- 
lio ad absurdum. The small units cost 
more per unit of light flux than big ones 
of similar efficiency, and the choice bhe- 
tween them must be largely regulated by 
ihe results required. 

As to the amount of light required as 
a minimum, it obviously varies with the 
class of street. For really first-class light- 
ing inthe chicf streets of a large city, the 
writer is inclined to the opinion that the 
figure set by Mr. Voysey, electrical engi- 
neer to the streets committee of the cor- 
poration of London, is not excessive. His 
estimate is one-tenth foot-candle, meas- 
ured by the horizontal component taken 
four feet above the pavement. This height 
is merely for convenience, as it is very 
hard to measure at the pavement unless 
the street is deserted. No standard are 
lamp used in this country can give this 
value if the spacing between consecutive 
samps is much in excess of 100 fect. 
Abroad, spacing of 100 to 125 feet is com- 
mon practice, and high illumination 1s 
therefore common, especially as the arcs 
are commonly open ones of about ten am- 
peres, or flame arcs of even greater 
rower. The foreign open arcs, thanks to 
high-grade carbons and sensitive feeding 
mechanism, are substantially as steady as 
American enclosed arcs. Cannon Strect, 
London, is lighted on about this basis, 
¿nd is certainly well lighted, although 
iess brilliantly than many other foreign 
streets. The lamps used are flame arcs, 
hung mostly on cross-suspensions about 
iwenty-eight feet above the pavement, a 
position and height well adapted to good 
results. 

Even half this minimum illumination 
if hacked up by a high average can give 
fairly satisfa¢tory,results~ |The average 
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in the Cannon Strect tests is somewhere 
about 0.6 foot-candle. But 0.05 foot-can- 
dle minimum obtained from small units 
eenerally implies a dim street. In certain 
cases, like important public squares, a 
higher minimum than 0.1 foot-candle is 
desirable, and abroad it is often obtained 
with beautiful results by very powerful 
ares, usually of the flame variety, placed 
forty to fifty feet high. Since, other 
things being equal, powerful arcs are more 
cfficient than small ones, strong illumina- 
tion can as a rule be obtained more eco- 
nomically from the former than the lat- 
ter. Once the are spacing is established, 
especially with underground service, in- 
crease in the number of arcs is a pretty 
expensive matter, while increase in power 
is at the present time comparatively easy. 
‘he moderate and low-power arcs as found 
im American practice are as a rule so 
much inferior in efficiency to tungsten 
incandescent lamps that except in places 
where illumination of the first order is 
required, one can very often do better 
vith incandescents both in illumination 
and in cost. Especially where trees line 
the streets, the powerful tungsten lamps 
now available do better service than arcs. 
It is pleasant to note that they are com- 
ing into considerable use for this pur- 
pose. 

Until within the year just past there 
has been practically no strect lighting of 
the first order in American cities. Even 
now the streets lighted anywhere near up 
to the common foreign standard are tare. 
In New York, Philadelphia, Baltimore, 
Denver and a few other smaller but en- 
terprising cities there are now examples 
over limited areas of lighting that may 
well be imitated elsewhere. In one or two 
instances the illumination has been even 
a bit overdone through excess of enthusi- 
asm. In several instances the particu- 
larly commendable improvement of using 
opal globes, universal abroad, has been 
at the same time introduced. If high 
power arcs are used the opal globe is 
clmost a necessity in order to keep down 
the glare. A street lighted with naked 
arcs at the end of each long block is 
notoriously hard to drive through and 
produces an effect altogether unpleasant. 
A very thin opal globe reduces the trouble 
and at the same time greatly diminishes 
the shadows near the lamps. 

The illumination of residence streets 
and the less-frequented business streets 
need not be pushed so high as in chief 
streets. There is much to be said for the 
arc in the business streets, owing to the 


higher average than with incandescents, 


which has a very considerable police 
value. From this point of view it is wise 


to consider as chief streets some of those 
which on property valuation would hardly 
deserve the name. It is altogether wrong 
to assume that the streets to be given 
illumination of the first order are entirely 
the richer ones. It is the amount of noc- 
turnal use that counts. The residence 
streets are commonly the ones where a 
fairly good minimum with only a moder- 
ate average illumination is necessary, and 
these are well suited for the use of mod- 
crate units. Tungsten lamps, especially 
ihose of the larger candlepowers, can do 
idmirable service here. As a rule incan- 
descent lamps, like ares, have been placed 
ioo low. Unless they are very closely 
-paced they do better at a height of 
‘welve to fifteen feet than at the heights 
commonly employed with the old gas lan- 
terns that they are rapidly replacing. It 
is very Interesting to note the improve- 
ment made by such substituting of illumi- 
nants, especially when one considers the 
lighting during the life of lamp or man- 
tle. The tungsten lamps, save for occa- 
sional cases of early blackening, due to 
faulty manufacture, hold up their power 
remarkably well, while time and dust 
seem rapidly to work havoe with mantles 
used upon the street. | 

As for outlying suburban streets and 


roads, lights merely as markers serve the 


purpose well until the increase of resi- 
dences brings need for more lights. For 
markers the smaller sizes of incandescents 
down to fifty or forty-watt tungstens do 
admirably. Candlepower for candle- 
power, or even foot-candle for foot-candle, 
the small lamps are relatively expensive, 
but when it comes merely to putting a 
marker at the corner of each block or the 
iike, the small light is sufficient. In such 
cases the illumination, save near the lamp, 
does not count at all. It may be objected 
that this is not illumination, but such 
sireets as those here considered are com- 
monly now not lighted at all, or merely 
vet the fraction of an arc where they 
cross important thoroughfares. These 
small units are also valuable in back 
alleys and other places which are rarely 
used. The upshot of the matter is that 
we in this country have been getting be- 
hind the game in street lighting, and it 
is time to get up and be doing. ‘The new 
and efficient arcs and incandescents give 
an opportunity for getting greatly in- 
creased illumination with very little extra 
cost. Cities must bear their part by as- 
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suming the work of proper distribution 
of lamps, and they might with great ad- 
vantage take a hand in putting up more 
artistic fixtures, especially in parks and 
important streets. Those now in use are 
too often cheap and ugly as well as ill- 
placed. The useful mast-arm, for in- 
stance, as too often put up, is about the 
shabbiest looking thing imaginable, and 
one finds in conspicuous places in parks 
some of the most atrocious fixtures that 
it ever entered into the mind of man to 
Cesign. 

The work of good lighting is one in 
which the central stations and the cities 
must co-operate. Their relations are on 
the whole improving of late and the time 
is Tipe for working hand in hand. The 
old and notoriously inefficient iluminants 
must go and with the added resources 
must come added skill in their use, so tnat 
cur cities shall not only be well lighted 
but artistically and appropriately lighted. 

—— 8 oe —— 

Elaborate Llumination Scheme for 

Niagara Falls. 

It is planned to illuminate Niagara 
Falls along the lines originally laid down 
by W. D'Arcy Ryan, illuminating engi- 
neer of the General Electric Company. 
This means the expenditure of between 
%125,000 and $150,000 and the installa- 
tion of probably the most powerful ag- 
gregation of electric projectors ever as- 
sembled. Mr. Ryan has been with his 
assistant, G. H. Stickney, making a sur- 
vey of the situation. The illuminating 
ef the Falls in 1907 created worldwide 
interest, but the spectacle this year will 
far eclipse the first attempt. Lights of 
more than two billion candlepower total 
strength will be projected upon the face 
of the falls and the aurora of the com- 
lined batteries will be visible as far away 
as Toronto. Sixty-inch projectors will be 
used and the spectacle is to be a per- 
manent summer feature. 

——e@oe——_—_- 
New England Section, Illuminating En- 
gineering Society. 

The next meeting of the New England 
Section of the Illuminating Engineering 
Society will be held in the auditorium of 
the Edison Building, 39 Boylston Street, 
Boston, ‘Tuesday evening, March 16. 
An interesting and instructive paper will 
be read on “The Simplification of Illumi- 
nation Problems Through the Conception 
of Light Flux,” by J. S. Codman. L. D. 
Gibbs is secretary of the New England 
Section of the Illuminating Engineering 
Society. 
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ORNAMENTAL PRIVATE LIGHTING 
IN THE CITY OF NEW YORK. 


BY H. THURSTON OWENS. 


Private lamps of ornamental character 
were the forerunners of the present-day 
public lighting, which dates back to the 
year 1823 in the city of New York, and 
these installations still continue to play 
an important part in the appearance, both 
day and night, of the city highways. — 

In the early days the custom of placing 
additional burners in the lamps was quite 
popular, being confined mostly to hotels 
and business houses. Occasionally the 
owner of a private house would erect one 
or two entrance lamps, but, as a rule, 
= residents were satisfied with the regular 


FIG. 1.—CRIMINAL COURTS, CENTER 


STREET. 


city installation, and few lamps of this 
character are now in use. 

The custom of placing special lamps 
has been quite common in the case of 
municipal buildings, the one illustrated 
in Fig. 1 being the Centre Street entrance 
io the Criminal Courts Building. These 
columns are one of the architectural fea- 
iures of a building which is only second 
to “Old Bailey” as the scene of celebrated 
trials, and they illustrate a style no longer 
popular. 

Compare them with the handsome en- 
trance standards before our newest public 
building, the Hall of Records, the Cham- 
bers Street entrance being shown in Fig. 
2. There is no question that they fulfill 
their purpose of adorning as well as 
lighting the entrance. 

Another public building of entirely 
different character is shown in Fig. 3, 
being the Sixty-ninth Regiment Armory 
at Lexington Avenue, between Twenty- 
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fifth and Twenty-sixth streets. The sim- 
ple lines which predominate in the build- 
ing have been followed in the design here 


and they are very effective lighting units 
as well. 


FIG. 2.—HALL OF RECORDS, CHAMILERS 
STREET. 


The vast majority of ornamental in- 
stallations have been installed because of 
their advertising value, although this is 
only an indirect advantage, as the posts 
rarely carry even the name of the hotel 
or business house providing them. This is 
illustrated in the installation before the 


FIG. 3.—SIXTY-NINTH REGIMENT ARMORY, 
LEXINGTON AVENUE AND TWENTY- 
FIFTH STREET. 

Hotel Knickerbocker at Broadway, on the 
southeast corner of Forty-second Street, 
one of the posts being shown in Fig. 4. 
The building 1s French Renaissance, but 
to just what period the fixture belongs it 
would be hard to determine. The lan- 
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terns are made with sides, are of clear 
plate glass and each contains five sixteen- 
candlepower clear bulbs in a pendant 
position. 

At the Park Avenue Hotel in Park Ave- 
nue, between Thirty-second and Thirty- 
third streets, there is an _ instailation 
which has little merit. The posts, one 
of which is shown in Fig. 5, are heavy 
enough to carry a much larger lighting 
“ixture, and there is also enough current 
used to warrant this, no less than six 
‘hirty-two-candlepower lamps being used. 

This type of ornamental lamp-post 
erected by private owners along the curb 
far outnumber those of any other city, 
hut the writer ventures to predict that 


FIG. 4.—HOTEL KNICKERBOCKER, BROAD- 
WAY AND FORTY-SECOND STREET. 


they have reached the height of their 
popularity. 

There are several reasons for this, one 
being the greater architectural value of 
both standards and brackets. The former 
type has already been described (Fig. 2) 
and the latter is shown in Fig. 6, being 


the Hotel Plaza, Fifth Avenue, on the 


southwest corner of Fifty-ninth Street. 
These lanterns are one of the same period 
of architecture as the Hotel Francois 
the First, and are made of bronze with 
one fifty-candlepower lamp in each. 
Another reason for the use of bracket 
lamps -is to be found where the hotels 
have balconies a few feet above the street 
level, which are used for dining pur- 
poses in the summer-time, and the fix- 
ture there used is a standard along the 
balcony railing. This type is illustrated 
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in Fig. 7%, in the Hotel Gotham, Fifth 
Avenue and Fifty-fifth Street, the hotel 
opposite being the St. Regis. The twin 
arc also shown in this cut is the regular 
municipal fixture used on this thorough- 
fare. 

The paramount reason for the deca- 
dence of the curb post is naturally one of 
dollars and cents, and it may be summed 
up by the statement that building signs 
are so much in vogue that the light from 
posts is overshadowed and therefore in- 
cffective. An instance of this is shown 
in Fig. 8, being the Broadway Theatre, 
Broadway, on the southwest coner 
of Forty-first Street. The equipment 


FIG. 5.—PARK AVENUE HOTEL, 
PARK AVENUE AND THIRTY- 
THIRD STREET. 


consists of arcs and clear glass lanterns, 
a most unsightly combination. Streaky 
lights are neither effective nor ornamen- 
tal, and by simply using a frosted or opal 
glass the effect would be greatly improved. 

Aside from the fact that the building 
sign is larger, there is another reason why 
.t attracts more attention than the posts 
ind that is the fact that it is a kaleido- 
scope of color and movement, the two 
circles being chasers operating in opposite 
directions, color caps of red, white and 
blue being used on the bulbs. 

All of the lamps illustrated were in- 
stalled and are maintained at the expense 
of either the private owners or the mu- 
nicipal department concerned, and have 
no connection with the regular municipal 
street lighting. 


The American Electrochemical Society 
at Niagara. 

It seems highly probable that the meet- 

ing of the American Electrochemical So- 

ciety, to be held in Niagara Falls on May 


FIG. 6—HOTEL PLAZA, FIFTH AVENUE 
AND FIFTY-NINTH STREET. 

6, 7 and 8, will be one of the most en- 

thusiastic and satisfying conventions of 

electrochemical and metallurgical interests 

ever held. Because of the fact that one 

day is to be devoted to clectrometallurgical 


FIG. 7.—HOTEL GOTHAM, FIFTH AVENUE 
AND FIFTY-FIFTH STREET. 


subjects, unusual interest is being dis- 
played by men connected with that line 
of research both in this country and 
throughout Europe. 

The American Electrochemical Society, 
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under the activity and vigor given to it 
by the officers and members associated with 
Dr. Edward G. Acheson, its president, is 
fast gaining recognition as one of the most 
important bodies of workers. It has come 


= to be realized that electrochemistry and 


clectrometallurgy have much in them of 
common interest, and at the Niagara meet- 
ing it is proposed to cement the develop- 
ment and growth of the sympathetic as- 
sistance one field offers to the other, so 
that the Niagara convention will have a 
greater significance. for workers in these 
fields than any other convention ever held. 

In addition to the valuable papers pre- 
viously announced the information is 
given that word has been received from 
Ch. Albert Keller, of des Establisements 
Keller-Leleux, Paris, France, saying that 
he will contribute a paper. 

Cav. Ernesto Stassano, Forni Termo- 
elettrici Stassano, Turin, Italy. will also 


a 


THE OQ Í , 


FIG S BROADWAY THEATER, BROAD- 
WAY AND FORTY-FIRST STREET. 
contribute a paper and expects to be pres- 

cnt at the meeting in person. 

Paul Girod, Société Anonyme Electro- 
metallurgique, Ugine, France, has given 
further details of the nature of his paper, 
which will apparently be largely devoted 
to an illustrated description of the new 
steel works at Ugine. This plant will 
probably be in operation in April. The 
installation includes two furnaces of 
twelve-and-one-half tons capacity, two fur- 
naces of two-and-one-half tons capacity, 
two rolling mills, and a large forge and 
steel molding shop, the whole installation 
being exclusively operated by electricity. 
9o 

Telephone Reception Entertained by 

Distant Orchestra. 

A feature of the opening of a new 
tclephone exchange at Joplin, Mo., was 
an informal reception tendered to the 
citizens. The guests were entertained by 
an orchestra stationed at Pittsburg, Kan., 
seventy-five miles away, the music being 
transmitted telephonically and reproduced 
wy a large receiving sounder. 
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The Design of Steam-Electric Power Plants. 


The problems involved in the design 
of a power plant cover a broad scope. It 
is not of consequence to design any par- 
ticular type of machine but to select and 
arrange the machines already on the mar- 
ket, so as to form a complete plant for 
generating electricity from coal on a 
commercial basis. The aim of the de- 
signer must be to keep down the first cost 
as low as possible as well as the expense 
of operation and maintenance. To ac- 
complish this much practical experience 
is necessary. 

In designing plants it should be the 
aim of the designer to preserve ceitain 
standards adopted, viz., the structural 
steel arrangement should be the same 
for all bays, the type of auxiliaries should, 
as far as possible, be the same for all 
units, certain methods of running the 
piping should be carried out in connec- 
tion with all the units, etc. Such a 
scheme will facilitate the design, con- 
struction and also the operation of the 
plant. No attempt, however, should be 
made to standardize all plants, as this 
~esults unfavorably to the small manu- 
facturing concerns, who, in order to com- 
pete with the large concerns, are anxious 
io produce more efficient machinery, and 
the large concerns would rest upon their 
reputations already acquired. 
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will result in better and more economical 


operation of the plant. 


In this paper the various subjects will 
he treated under separate headings. 
LOCATION. 
The selection of a location for a power 
plant is governed by various conditions, 


id 


sidings may be utilized, and further- 
more, a location on a navigable stream 
or at tidewater is desirable, so that coal 
may be supplied to the plant by more than 
one facility for transportation. Avail- 
able space for the storage of coal must 
he considered, so that a supply of coal 


PLAN OF THE ST. DENIS PLANT, PARIS. 


viz.: transmission of current, coal and 
water supply, disposal of ashes, as well 
as the cost and character of the land 


necessary and available for future exten- 
sion. 


In order to) provide an economical dis- 
{tribution of current the power plant 
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STEAM-GENERATING UNIT (ECONOMIZER, BOILER AND SUPERHEATER) OF THE 
: MUNICIPAL LIGHT AND POWER PLANTS, VIENNA. 


The design of a power plant must be 
carried on under one head, as the various 
tranches of the work are closely related 
and require harmony in the design, which 


1. Consulting engineer, New York. 


should be located in the centre of gravity 
of the district to be supplied. The coal 
and water supply are‘of great importance. 


With reference to the coal supply, the 
plant should be so located that railroad 


may be kept on hand for tiding over a 
certain period in case of strikes at the 
mines or on the railroads. The plant 
must be located as closely as possible to 
the water supply for condenser and feed- 
water necessities in order to avoid the 
expense of long intake and discharge 
tunnels or conduits. 

The land acquired should be of sufi- 
cient area to provide for future expansion 
and against the crowding of the power 
slant equipment, In selecting the site 
the character of the soil must be well con- 
sidered with reference to its bearing ca- 
pacity, to avoid expensive pile driving and 
exorbitant foundation expense. Another 
consideration that must not be lost sight 
of is the facility for securing and pro- 
viding for the comfort and convenience of 
the operating force. While it might be 
casy to secure such a force, it is often 
most difficult to retain them because of 
the lack of congenial surroundings. 

GENERAL ARRANGEMENT. 

In laying out a power plant it 1s neces- 
cary that boiler room, engine room and 
switch rooms should be arranged as dis- 
tinct, separate rooms, particularly for 
large power plants, in which division walls 
may be provided. A recent practice con- 
sists in having a separate switch-room 
building, as is the case in the Fisk Street 
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plant in Chicago and the Port Morris and 
Yonkers plants in New York. 

Since the introduction of steam tur- 
bines it has become a somewhat general 
practice to arrange the boiler room so 
that the firing aisle will be at an angle 
of ninety degrees to the generating room. 
The boiler building should be one con- 
{inuous room; it may have as many fir- 
ing aisles as deemed advisable, and should 
not be broken up into several separate 
boiler houses as was done at the St. 
Denis plant in Paris, which is the largest 
Parsons turbine plant in Europe. The 
eccompanying plan shows the arrange- 
ment of boiler houses for this plant. With 
such arrangement more ground is re- 
quired, the separate buildings are more 
expensjve and the general supervision of 
the operating force is handicapped. 

The floor areas occupied are as follows: 


Boiler room ...... 1.12 sq. ft. per K. W. 
Generator room ... .70 sq. ft. per K. W. 
Switch{ng room ... .26 sq. ft. per K. W. 


Toti Madera ass 2.08 sq. ft. per K. W. 

However, the total area of the rectan- 
gle, ingluding the unoccupied space be- 
tween these buildings, is 2.9 square feet 
per kilowatt. - 


than a reciprocating-engine plant, the 
space required for the turbine plant with 
boiler room at right angles may come 
within the same general dimensions as the 
space required for a reciprocating-engine 
plant with boiler room and firing aisle 
parallel to the generating room. Some- 
times the space required for such a tur- 
bine plant will exceed these dimensions 
and the following table will give a fair 
Comparison : l 
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boilers, which also applies to the con- 
censer apparatus and other auxiliaries, 
both mechanical and electrical, belonging 
to such,unit. A chimney may be pro- 
vided for each unit or for a combination 
of units. The St. Denis plant mentioned 
cbove, which will consist when completed 
of twelve main prime movers arranged in 
one single building, about 650 feet long 
and sixty-five feet wide, has three separate 
boiler houses, each 140 feet square, and 


TABLE I.—COMPARISON OF AREA AND VOLUME OF POWER HOUSES PER KILOWATT 
CAPACITY. 


Square Feet Cubic Feet Number of 


Name of Plant. 


St. Denis, Paris..............s008. 2.08 

Chelsea, London...........eceeeee 1.51 142 
Long Island City.........cecesces 1.36 120 
Waterside I, New York........... 0.95 110 
Waterside II, New York......... 0.80 108 
Fort Morris, New York........... 1.32 102 
Yonkers, New York..........e.08 1.32 102 
Fifty-ninth Street, New York.... 2.32 25 
Seventy-fourth Street, New York. 2.05 222 
Ninety-sixth Street, New York.... 1.40 170 
Kingsbridge, New York........... 1.88 156 
IL Street, Boston... cc... ccccsvees 2.45 148 
Fisk Street, Chicago.............. 2.42 140 
Potomac, Washington............. 1.55 84 
D. & H., Mechanicville, N. Y.... 2.22 130 
Row Road, London..............:. 2.91 232 


As the turbine together with its com- 
paratively large condenser apparatus oc- 
cupies less space than the reciprocating 
engine, in making comparisons between 
the two types of prime movers the floor 
space of the generating room only (ex- 


per per 
Kilowatt. Kilowatt. Floors. 


Boiler 

Type of Prime Mover. 

Turbines, horizontal 

Turbines, horizontal 

Turbines, horizontal 

Turbines, vertical, and engines 
Turbines, vertical and horizontal 
Turbines, vertical 

Turbines, vertical 

Engines, vertical 

Engines, vertical 

Engines, vertical 

Engines, vertical 

Turbines, vertical e 
Turbines, vertical 

Turbines, vertical 

Turbines, vertical 

Engines, vertical and horizontal 


at bet ped ed be EG CO DS DO OO OO EO ND HO EO Mat 


containing twenty boilers in four rows, 
thus forming with four prime movers one 
complete unit, four chimneys being pro- 
vided for each unit as well as one coal- 
storage and ash-handling system. The 
Loiler houses are separated from the gen- 


THE FIFTY-NINTH STREET POWER PLANT, NEW YORK CITY. 


The advantages in arranging the boiler 
room at an angle of ninety degrees to the 
generating room do not consist in the 
reduction of the space required but in 
providing better light and ventilation, a 
more serviceable and easily operated coal 
and ash-handling system and a more sim- 
ple and flexible piping arrangement, the 
latter feature being of particular value 
in cases of emergency. 

In a plant with the boiler: room and 
firing aisle arranged at an angle of ninety 
degrees to the generating room, more 
space will be required for the building. 
As a turbine plant requires less room 


clusive of switch room) should be consid- 
ered. The following table gives the data 
for comparison : 


TABLE II.—COMPARATIVE AREA OF GEN- 
ERATING ROOMS. 


Square Feet 
Type of 


per 
Kilowatt. Prime Mover. 
Horizontal and ver- 
tical engines 


Plant. 
Bow Road, London. 0.908 


SEE EE 1.085 Vertical engines 


Chelsea, London.... 0.413 Horizontal turbines 
Potomac, Washing- 

ton. Ds Chsoieccrs 0.388 Vertical turbines 

. & H.. Mechanic- 

ville, N. Y... 0.561 Vertical turbines 
St. Denis, Paris.... 0.703 Horizontal turbines 


A plant should consist of a system of 
complete units, t. e., each prime mover 
unit must have its own complement of 


TWIN MUNICIPAL PLANTS AT VIENNA, AUSTRIA. 


erating room by a compartment contain- 
ing the feed-water supply apparatus, such 
as water purifiers, tanks and boiler-feed 
pumps. A tender is stationed in this com- 
partment for observing, by automatic 
clectromechanical signals, the water lev- 
els of the twenty boilers (constituting one 
complete unit) and for attending the 
pumps and purifying apparatus. The 
advantages of the complete unit system 
consist in the simplicity of the design 
and the possibility of increasing the ca- 
pacity of the plant by adding additional 
units without interfering with the pres- 
ent arrangement, and operation.) ‘Another 
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-advantage in the operation of the plant 
is the feasibility of shifting the operat- 
ing force from one unit to another in 
cases of emergency or when an additional 
unit is added to the plant. 


BUILDING. 


The superstructure for medium-size 
«nd large plants must be of skeleton steel 


HIGH-PRESSURE STEAM HEATING, TRANS- 
MISSION AND LIGHTING PLANT AT 
DRESDEN, GERMANY. 


construction to carry the various floors, 
boilers, coal bunkers, etc. 

In one-story boiler rooms rolled steel- 
plate coal bunkers are generally installed, 
their storage capacity ranging up to ten 
tons per running foot, the average being 
five to six tons. These bunkers may be 
cither of the suspended type or of rigid 
construction. In multiple-story plants it 
is preferable to install bunkers of greater 
capacity. For this purpose masonry bunk- 


BOILER ROOM, PORT MORRIS POWER 
HOUSE, NEW YORK CENTRAL | 
ELECTRIFICATION. 


ers must be provided having a storage 
capacity up to thirty or even thirty-five 
tons per running foot. The slope of all 
bunkers must be greater than the angle 
of repose. In bunkers of the rigid con- 


struction the slope is forty-five degrees 
for convenience of design and manufac- 
ture. 

In designing bunkers no dead pockets 
must be left, as they frequently are the 
cause of spontaneous combustion. An- 
other cause of spontaneous combustion is 
poor ventilation, the hot gases of the 
boiler room not being fully drawn off 
from above and at the sides of the bunk- 
crs. Where it is not possible to provide 
emple windows for complete ventilation, 
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water-storage tanks, boiler-feed piping, 
etc. | 
The arrangement of the generating 


room will depend upon the type of prime. 


movers adopted, as also whether or not a 
basement is required. Reciprocating en- 
gines and Parsons turbines should have 
preferably a basement for auxiliary ma- 
chinery, which particularly applies to 
medium-size and large plants. The ver- 
tical Curtis turbine permits the arrange- 
ment of condenser apparatus on the same 


me 


THE DELAWARE AVENUE POWER PLANT OF THE PHILADELPHIA RAPID 
TRANSIT COMPANY. 


ventilating flues may be run through the 
l:unkers or the latter may be built to con- 
stitute a series of separate bunkers be- 
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BOILER ROOM OF THE LIGHT AND 


floor, and basements may be easily dis- 
pensed with when this type of prime 
mover is used. For convenience in ob- 


POWER PLANT “BILLE,” HAMBURG, 


GERMANY. 


{ween which provision is made for light 
cnd ventilation. 

For all medium-size or large plants 
a basement should be provided for facili- 
tating the handling of ashes, for blowers, 


serving the operation of the plant and of 
reaching the various prime movers, gal- 
leries are provided at the sides of the 
generating room and may be connected 
to the switchboard gallery. These gal- 


out 
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Jeries, which are installed in connection 
with vertical prime movers only, are fre- 
quently forgotten in designing the plant 
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lar care must be exercised in the con- 


struction of the entire roof., 


As already mentioned, the switching 
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BOILER ROOM OF THE MUNICIPAL POWER PLANT, VIENNA, AUSTRIA. 


and much trouble is experienced in the 
attempt to provide them later. 

When it is desired to place ventilators 
in the roof of the generating room they 
must he put in in a workmanlike man- 


INTERIOR OF BOILER ROOM, 


ner, that there may be no leakage of rain 
water upon the generator, which might 
cause shutdowns and serious consequences 
to follow. For the same reason particu- 


room should be kept separate from the 
generating room, which is best accom- 
plished by a division wall. The main 
controlling bench is preferably located on 
the gallerv at a point from which the en- 


L STREET PLANT, BOSTON. 


tire generating room may be easily over- 
looked. For this purpose a glass parti- 
tion may be provided in the division wall. 
All outside windows in the switching 
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room must be kept closed; fixed windows 
may be inserted as a matter of economy, 
ae serious shutdowns have occurred, due 
to dust or foreign matter flying through 
the windows. The number of floors pro- 
vided for the switch room will depend 
upon the size and character of the plant. 

The live load to be carried by the 
various floors depends upon the equip- 
ment. The following table gives the live 
loads for which the floors were calcu- 
lated in the Fifty-ninth Street power 
house, New York. The plant is equipped 
with 600-horsepower boiler units, above 
which is a floor for economizers; the en- 
zne room contains 5,000-kilowatt vertical 
reciprocating engines, while the extension 
cf the engine-room floor carries the 
11,000-volt oil switches, and on the foor 
below is located the main bus-bar system, 
while on the floor above the oil switches 
is the switchboard gallery. 


TABLE II.—LIVE LOADS IN FIFTY-NINTH- 
STREET PLANT. 


Lbs. per 

Sauare 

Part of Plant. Foot 
Boller-room floor..............0..005.005, 250 
Economizer floor....................0.., 150 
FEngine-room floor........................ 400 
Oll-switch floor ............00000.00000022 400 
Bus-bar floor....................000000002 400 
Switchboard floor... L O IIS 300 


For the purpose of making comparison 
as to the amounts of steel required in the 
construction of power plants recently 
crected the following table is submitted : 


TABLE IV. 
Tons K. W. Tons Steel per 
of Nor- Na. Cu, 
Name of Plant. Steel. mal. KW F. Ft. 
Potomac, Wash- 
ington, D. C.... S00 19,000 | .042 .027 0003 


Port Morris, New 
or veces seaca 2,800 30.000 ong (075 .0009 
Fifty-ninth Street, 
New York......12,300 60.000 203 ASS OONS 
Chelsea, London.. 6000 57.700 104 0TG 0007 


The first two plants named in this table 
have Curtis turbines, the Fifty-ninth 
Street plant has vertical reciprocating 
cngines and the last named has Parsons 
turbines. The Potomac plant has a sin- 
gle-floor boiler room with structural-stcel 
ounkers of six tons per running foot. In 
the Port Morris and Fifty-ninth Street 
plants the chimneys, which are of radial 
brick, are supported on the structural 
steel, the coal bunkers being of the same 
capacity in each plant, viz., thirty tons 
per running foot. While the Port Morris 
plant has two boiler floors, the Fifty- 
ninth Street plant has one boiler floor and 
one economizer floor. The Chelsea plant 
has two boiler floors, with the economiz- 
crs arranged directly in the rear of the 
hoiler rooms, and bunker capacity of 


‘about thirty tons per running foot. 


ARCHITECTURAL TREATMENT. 


Within the past few years markéd 
progress has |beenc made ‘in "the architec- 
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tural treatment of power plants, as ap- 
plied to their exterior, as well as the in- 
terior of the generating rooms. While 
not much is expected in the architectural 
treatment of the boiler house, yet much 
can be done in this direction both as to 
ihe main floor and the basement, as per- 
tains to cleanliness and sanitation. Both 
affect not only the appearance of the 
boiler room but they also affect the mor- 
ale of the boiler-room force, which force 
will be better satisfied and consequently 
work with greater efficiency. It might 
<eem that these conditions are chargeable 
only to the management of the plant, 
but they are also, to a large extent, 
chargeable to the designer of the plant, 
who should provide proper conditions for 
enabling the management to keep the 
boiler room clean and in a good sanitary 
condition. 

In order to show what has been dope 
in this country in the matter of archi- 
tectural treatment and to make compar- 
isons with the results accomplished abroad 
in this respect the accompanying illus- 
{rations may serve. 


BOILERS. 


Modern power plants, particularly 
those installed for railway service, are 
provided almost exclusively with the 
water-tube type of boilers, owing to the 
fact that these are quicker evaporators 
and consequently better able to take care 
of sudden overloads, a steady supply of 
feed water at a high temperature being, 
owever, essential. The prevailing cus- 
tom in this country is to rate boilers by 
boiler horsepower (B. H. P.). As con- 
cerns the heating surface required, this 
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heating surface in square feet per kilowatt 
for various plants installed in America 
and in Europe.. 

With the increase in capacity of the 
individual prime mover the capacity of 
boilers has also been increased. For 
large-size plants the average individual 
boiler capacity is from 500 to 600 horse- 
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instance of which is in the specially large 
boilers in the Bow Road station, London, 
mentioned above. A similar installation 
has also been provided at the Fifty-ninth 
Street plant in New York in connection 
with several 600-horsepower Babcock and 
Wilcox boilers, a paper on which was read 
before the American Institute of Elec- 


STUART STREET PLANT AT MANCHESTER, 
ENGLAND. 


power, while in some cases boilers of ap- 
proximately 1,100 horsepower are in- 
stalled, viz., in the Bow Road station, 
London. In this plant the boilers are 
encased in a cast-steel housing similar to 
the marine type of boilers, for the purpose 


TABLE V.—BOILER HEATING SURFACE PER KILOWATT CAPACITY. 
(Normal Rating.) 
Sq. Ft. 


Heating 


Surface 
per Type of 
Plant. K. W. Prime Mover. Service. 
St. Denis, PariSs........essesosssssseessceceo 4.5 Turbine Subway and lighting 
Chelsea, London....... pia ke Dae ie wale ee 7.6 Turbine Subway and lighting 
Long Island Che nese en aaae ee ceased G Ses 7.6 Turbine Heavy railroading 
Waterside I, New YorkK....-.-ccescccesccencs Turbine Power and lighting 


Waterside II, New York 
Port Morris, New York 
Yonkers, New York 
Fifty-ninth Street, New York............... 
Seventy-fourth Street, New York 
Ninety-sixth Street, 


soonest eeraeereeeseaeee 
oeseseceroveeeeeoneeveevveev eee 


New York............. 
Kingsbridge, New York 
L Street, Boston seeks ots dcwiews news bee eee 
Potomac, Washington.......... ccc ccc eee 
D. & H., Mechanicville, N. Y 
Bow Road, London 
Municipal, Vienna.........esssesesososseeoseo 
Delaware Avenue, Philadelphia 


varies with the makes of the boilers, run- 
ning from ten to 13.5 square feet of heat- 
ing surface per boiler horsepower. 

The number of boiler horsepower re- 
quired per kilowatt of prime-mover ca- 
pacity depends of course upon the amount 
of steam consumed by the prime movers. 
The table herewith gives the amount of 


8.0 Turbine 
5.0 Turbine 
5.0 Turbine 


8.2 Engines 


Power and lighting 
Tfeavy railroading 
Heavy railroading 
Subway railway 
Elevated railway 


Iengmes 


6.7 Engines Street railway 
5.6 Engines Street railway 
Turbine Power and lightning 
5.1 Turbine Street railway and lighting 
6.9 Turbine Street railway and lighting 
5.4 Engines Power and lighting 
6.0 Engines - Power and lighting 
Turbines Street railway 


of reducing the leakage, which practice 
has been followed in this country. 

In recent years a practice has devel- 
oped, both in Great Britain and in this 
country, in which the boiler is provided 
with two grates, one in the front end of 
the boiler, as usual, and the other at the 
side or rear end of the boiler, a notable 


trical Engineers on December 13, 1907. 
In this paper it was shown that these 
boilers, provided with single and double 
furnaces, respectively, when operating 
with equivalent economical evaporation, 
developed 627 boiler horsepower in the 
former case, while with the double fur- 
nace 1,078 boiler horsepower was devel- 
cped. 

It must be understood that a boiler 
provided with two grates must be de- 
signed especially for these double grates 
in order to provide for the increased evap- 
oration. Otherwise it may occur that the 
increased evaporation in the lower row 
of tubes will not be provided for, so far 
as area of passage is concerned at the 
connecting tubes between the headers and 
drums. The 600-horsepower boiler in 
question consists of three drums and 
fourteen times twenty-one tubes. Each 
row of fourteen vertical four-inch tubes 
is connected to the drum by a four-inch 
connecting tube, and the circulation 
through all of these fourteen tubes must 
pass into the drum through this one four- 
inch connection. The natural result 1 
that the formation of steam in the lower 
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row of tubes takes place faster than can 
be conducted through the four-inch con- 
necting tube, which is particularly true 
when an additional furnace is provided. 
This practice necessitates more frequent 
repairs, such as replacing tubes, ete., and 
consequently the life of the boiler is ma- 
terially shortened. For this reason it is 
questionable whether there is, in the long 
run, any economy in the practice of in- 
stalling a second furnace under a boiler 
not especially designed for it. 

To overcome this objection a boiler de- 
signed, as shown in the illustration on 
page 472, which represents a modification 
of the standard B. & W. boiler, as manu- 
factured by an Austrian concern for the 
Vienna municipal light and power plants 
will serve the purpose. It will be 
noticed that the lower row of tubes is 
connected to horizontal headers which are 
separated by distance nipples from the 
vertical headers. The horizontal headers, 
in front and rear, are directly connected 
by vertical risers with the drum so that 
the evaporated steam may pass unob- 
structed from the lower row of tubes di- 
rectly to the drum as well as through the 
vertical headers. l 

[To be continued.] 

E A) 
Photo-Telegraphy Between New York 
and Washington. 

On March 4 the first practical demon- 
stration of tclegraphing photographs was 
made in the United States, photographs 
of President Taft and ex-President 
Roosevelt being flashed over the wires 
from Washington to New York. 

Shortly after the successful trials of 
the Korn apparatus were made between 
Paris and London, Colliers Weekly ac- 
quired the American rights. In testing 
the machines built for American use 
photographs had already been sent on a 
circuit from New York to Philadelphia 
and return, but the first public test of 
the telephotograph in this country was 
made on March 4. 


ede 

Electrical Supplies for the Levazt. 

A report has been received from an 
American consul in the Levant announc- 
ing the opening of a department store, 
the first of its kind in that region. He 
says American manufacturers should send 
the proprietor catalogues of telephone and 
electric-light equipment. The name may 
be obtained by inquiry addressed to the 
Bureau of Manufactures, Washington, 
D. C., referring to File No. 3153. 


B. J. Arnold’s Report on New York 
Subway. 

Bion J. Arnold, consulting engineer for 
the Public Service Commission, has made 
a report to the commission on the.“ Re- 
turn on the Investment in the Subway.” 

Ile summarized the report as follows: 

1. Raise all the money for the construc- 
tion and equipment of such portions of 
future subways as can be shown to be 
profitable upon the city’s credit and at 
the lowest possible rate of interest. 

2. For such portions of the system as 
are clearly unprofitable, let the territory, 
the value of which is enhanced by the con- 
struction of the subways, bear the burden 
of the initial cost. 

3. Eliminate taxes as is now done with 
the present subway. 

4. Extend the refunding period for the 
retirement of the cost of subways over as 
long a period as practicable. 

5. Design the express stations of the 
main stems of such subways upon the 
reservoir principle so as to secure maxi- 
mum capacity with minimum investment. 

6. Lay out a comprehensive svstem of 
transportation and begin the construction 
of subways at the centre of the congested 
district and extend outward in order to 
get the benefit of the short-haul profits 
before assuming too much of the long- 
haul burden, and in connection with the 
short-haul business investigate carefully 
the possibilities of moving platforms for 
the local tracks. 

7. Take advantage of specific cases 
where railroad companies desiring to se 
cure terminals, the indirect value of which 
to them is great, mav be willing to con- 
iribute largely to the cost of building 
portions of a comprehensive subway sys- 
tem. 

8. Lease the operating privileges, un- 
der proper public supervision, to an oper- 
ating company upon the basis of an agreed 
compensation per car-mile—the number 
of car-miles to be operated, which is the 
measure of service, to be determined by 
dividing the income from the traffic by 
the total cost of operating a car-mile, the 
income to be sufficient to provide for oper- 
ating expenses, including maintenance, 
fixed charges and depreciation, and leave 
sufficient margin to sufficiently compen- 
sate the operating company so as to se- 
cure the highest class of skill and eff- 
ciency in operation. 

The report analyzes the car-miles ran 
without return, and says that about 
1,000,000 of them per year are due to 
lack of storage space in lower Manhattan 
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jor the use of cars that travel practically 
empty before or after each rush-hour. 

In detail the report covers and analyzes 
the earnings, expenses, fixed charges, ete., 
and makes a list of possible economies. 

It is feasible, says Mr. Arnold, even if 
all of the suggested economies are not 
realized, to construct, operate and main- 
tain subways in certain localities within 
the congested districts of the city of New 
York and operate them upon a five-cent 
tare—but if to these short-haul subways 
is added the burden of a long haul into 
sparsely settled territory, such subways 
as a whole will not be sufficiently attract- 
ive to induce private capital to construct 
and operate them unless a fare somewhat 
higher than the present five-cent fare is 
allowed for the long-haul passengers for 
at least a period of years, or until such 
time as the local traffic builds up through- 
out the entire length of the subway. 

If it were possible to establish a fare 
greater than five cents for the long-haul 
passenger, the solution to the problem 
would be simple from a railroad stand- 
point although complicated and disadvan- 
tageous to the public. 
ede 

Revoke British Patents. 

The Lloyd-George act, 190%, which re- 
quires patented articles sold in the United 
Kingdom to be manufactured there, be- 
came operative a few weeks ago. As a 
result the Controller General of Patents 
has revoked two patents. 

Of the two patents revoked, one is an 
invention relating to electric arc lamps, 
of which the registered proprietors are 
the British Westinghouse Electric and 
Manufacturing Company, Ltd. The sec- 
retary of the company urged that the 
patented article had been manufactured 
to a large extent in the United Kingdom, 
and that of 1,308 made at the works at 
Old Tratford up to last October, 274 re- 
mained unsold at that date. 

The Controller General found, bowever, 
that between 1906 and 1908 9,856 lamps 
lave been imported by the Westinghouse 
company’s licensees, Koerting & Mathis- 
son, a German company. He is satisfied 
that the allegation that the patented 
article is manufactured mainly outside 
the United Kingdom is correct, that the 
patented article is not manufactured to 
:n adequate extent in the United King- 
dom, and he, therefore, decided, subject 
to an appeal to the courts, to revoke the 
patent forthwith and order the patentees 
to pay to the applicant thessum of seventy- 
five guineas.in-respect of -his costs. 
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ALTERNATING CURRENTS AND- 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


Citapter VI. (Parr II.)—LIGHTING. 


CARBON-FILAMENT INCANDESCENT LAMPS. 


Until quite recently, incandescent-lamp 
filaments made of specially prepared car- 
hon have been exclusively used. In mak- 
ing these lamps a filament is sealed into 
an exhausted bulb. When the external 
terminals are connected to a source of 
electricity having a suitable voltage, suf- 
ficient current flows to bring the filament 
io a state of incandescence and light is 
emitted. Of course considerable heat is 
also evolved, and efforts are being put 
forth to convert a maximum amount of 
electrical energy into light energy. The 
filament is sealed into an exhausted’ bulb 
to prevent the combustion of the carbon. 

Either alternating or direct currents 
can be used, but if the former are ap- 
plied the frequency should be high enough 
to eliminate the flicker of the light when 
the current passes through its zero value. 

The ordinary lamps of this kind are 
usually connected to the generator in mul- 
tiple and operate at constant voltage, gen- 
erally about 110 volts. The incandescent 
lamp used on the 110-volt circuit, rated 
at about sixteen candlepower, takes a little 
less than one-half ampere, or about fifty- 
five watts. The efficiency is therefore 
about 3.1 watts per candlepower, while 
the useful life is about 500 hours on the 
average. 


THE METALLIZED CARBON-FILAMENT LAMP. 

A few years ago a new type of “metal- 
lized” carbon-filament lamp, known as the 
General Electric Metallized or “Gem” 
lamp, was placed on the market. Its effi- 
ciency 18 about two-and-one-half watts 
per candlepower, and its life about 700 
hours. 

The so-called “metallizing” process 
consists in heating the filaments to a very 
high temperature in a carbon-tube elec- 
tric furnace, both before and after flash- 
ing. The filaments then have a positive 
temperature coefficient, as do metals. It 
has been well recognized for some years 
that the illuminating radiation of an in- 
candescent-lamp filament increases, with 
the temperature. Many of the rare metals 
possessing very high melting points have 
been studied with the intention of using 
them for the filaments of incandescent 
Jamps. 

The great amount of research work 


cone in this connection has resulted in 
placing on the market- many new types 
of incandescent lamps, such as those using 
filaments of tungsten, tantalum, zirco- 
uium and osmium. Other metals, such as 
vanadium and niobium, have been found 
to possess too low melting points or to 


FIG. 125—TANTALUM INCANDESCENT 
LAMP. 

offer exceptional difficulties in the forma- 

tion of the filaments. 


THE TANTALUM LAMP. 


Metallic tantalum has been obtained in 
the pure state only in the last few years. 
It absorbs gases readily and can be pre- 
pared by heating a filament of its oxide 
in a vacuum by means of the electric cur- 
rent. It is also prepared by the action 
of sodium on sodium tantalo-fluoride. 

The pure metal is silver white in color 
and melts at about 2,300 degrees C. It 


FIG. 126.—TUNGSTEN INCANDESCENT 
LAMP. 

is as hard as the best steel and when hot 
can be rolled, hammered and drawn into 
wire. Its tensile strength is also very 
high, being considerably greater than that 
of steel. | 

When used for filaments in incandes- 
cent lamps, the metal is drawn into wire 
about 0.05 millimetre in diameter. Its 
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resistance is much less than that of a 
carbon filament, and much longer fila- 
ments are consequently necessary when 
the lamps are used on the ordinary 110- 
volt circuit. 

The tantalum lamp has an efficiency 
of about two watts per candlepower. Be- 
sides showing this high efficiency, it has a 
useful life of about 700 hours and gives a 
brilliant white light. 

As used for the 110-volt circuit, the 
lamps take about 0.36 ampere, or forty 
watts, and produce about twenty candle- 
power. The size having twice this ca- 
nacity, called the eighty-watt lamp, seems 
10 be preferable, particularly in alternat- 
ing-current circuits. The alternating 
current has a tendency to rupture the 
slender filaments of the smaller lamps, so 
that on alternating-current service the 
useful life is not as great. Sometimes 
when the filament breaks it can be 
mended again by tapping the lamp when 
the current is on, so that the ends come 
into momentary contact and weld to- 
gether. 

A tantalum lamp, showing the method 
cf stringing the filament, is illustrated in 
Fig. 125. | 

The price of this type of lamp is neces- 
sarily several times that of the carbon- 
filament incandescent lamp. However, 
the tantalum lamps are strong compet- 
itors of the carbons, even on alternating- 
current circuits with half life. 


TEMPERATURE COEFFICIENT OF METALLIC 
FILAMENTS. 


A particular advantage of metallic fila- 
ments of all kinds is that they have posl- 
live temperature coefficients, that is, their 
resistance increases with increasing tem- 
perature. As the voltage increases the 
current tends to increase, but this results 
in the evolution of more heat, which pro- 
duces a higher resistancé of the filament. 
The regulation is thus automatic to a 
certain extent. This is not the case with 
the carbon-filament lamp, except for the 
so-called “metallized” filament, as has 
been pointed out. 

TIIE TUNGSTEN LAMP. 

Tungsten, another rare metal, has been 
successfully applied to the construction 
of metallic filaments for incandescent 
lamps. Its high melting point, 3,050 de- 
grees C., makes it particularly suitable 


for this type of lamp, and it shows the - 


very high efficiency of from one to one- 
wnd-one-half watts per candlepower. Like 
tantalum, it has a much lower resistance 
than carbon and much longer filaments 
are required. 
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The tungsten lamp can be used equally 
well on either alternating or direct-cur- 
rent circuits, having .a life of about 800 
hours in either case. The filaments are 
somewhat delicate and must be packed 
and handled with care. The price of 
tungsten lamps is rather high, but it is 
to be remembered, however, that their 
efficiency is about three times that of the 
ordinary carbon-filament lamp and their 
life is much longer. 

An illustration of a forty-watt tungsten 
Jamp is shown in Fig. 126. 

These lamps are also used in incandes- 
cent series lighting. 

Many tables have been compiled show- 
ing the economy of these metallic-fila- 
ment lamps over the carbon-filament 
lamps, particularly where the cost of elec- 
tric energy is rather high. 


THE NERST LAMP. 


There are certain non-metallic fila- 
ments which conduct electricity after hav- 
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FIG. 128.—STARTING PERFORMANCE OF 
NERNST LAMP. 


ing been heated. That is, they are prac- 
vcally non-conductors when at ordinary 
temperatures, but are fairly good con- 
ductors when not. Nernst utilized this 
property of some of the oxides of rare 
metals in the construction of the lamp 
which bears his name. 

The filament in this case is called a 
“glower.” It is made by mixing the oxides 
of the rare earths with a suitable binding 
material, passing the dough thus formed 
through a die and drying the resulting 
filament. This then has a hard porcelain- 
like ‘structure and, after being cut into 
lengths of about one inch, is baked and 
the terminals are attached. 

The glowers, being composed of oxides, 
are not injured on being brought to in- 
candescence in air; it is not, therefore, 
necessary to use them in vacuo. After 
being heated so that the current can pass, 
the glowers give off a very white efficient 
light resembling in quality the Welsbach 
light in many ways. 


The conduction of the glower is con- 
sidered to be of an electrolytic nature 
and the operation on alternating-current 
circuits is more satisfactory than on di- 


a 
> 


Line 


Ballast 

; D 
@ 
Poou | 

Coil i 
1+ | 
H 

y 


Heater 


CloWer 
FIG. 127.—STARTING CIRCUITS OF NERNST 
LAMP. 
rect-current circuits. Because of the high 
resistance of the filament these lamps 
operate readily on 220-volt systems. The 
arrangement of the various parts of this 
type of lamp is illustrated in Fig. 127. 
The glower is connected to the line in 
series with the cut-out coil and the bal- 
last. In parallel with this circuit is an- 
ther containing a cut-out and heater, as 
shown. 
The heater is made of fine platinum 
wire wound on porcelain, and the cut-out 
-S non-oxidizable. Before the current is 
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FIG. 129.—THREE-GLOWER NERNST LAMP. 


turned on the cut-out is in the position 
as shown, so that the current from the 
line flows through the heater, bringing it 
to a temperature of from 600 to 700 de- 
grees C., whereupon the glower then be- 
comes a conductor for the current and 
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the heater circuit is broken by the ener- 
gization of the cut-out coil. 

The operations of starting are graph- 
ically shown by the curve in Fig. 128, 
which represents the performance of a 
six-glower 500-watt lamp. For the first 
twenfy-five seconds the curve indicates 
only the current taken by the heater. ‘The 
glowers then begin to take current, and 
at the end of about thirty-one seconds the 
sudden drop in the curve shows where 
the heater is thrown out of circuit; the 
other glowers are then started from the 
first two. At the end of forty seconds 
éll the glowers are lighted and the cur- 
rent drops slightly as the ballasts assume 
their normal running conditions. 

The ballasts of these lamps consist of 
fine iron wire enclosed in an inert atmos- 
phere. The function of the ballast is to 
counteract the sudden changes in con- 
ductivity which the glower undergoes ; 
that is, the ballast acts as a steadving re- 
sistance. 

A complete three-glower Nernst lamp 
is illustrated in Fig. 129, where the ar- 
rangement of the various parts is clearly 
shown. 

The light given by this type of lamp 
is a brilliant white and is very pleasing 
to the eye. As shown, it requires about 
thirty seconds to light up after the cur- 
rent is turned on. 


ede 
Railway Signal Association. 

The Railway Signal Association will 
hold a meeting at the Auditorium Hotel, 
Chicago, Ill., on Monday, March 15. At 
the morning session, 10 a. m. to 1 p. m., 
a paper on “Lightning Phenomena,” with 
special reference to signal circuits, will 
he presented by E. E. F. Creighton, of 
the General Electric Company. 

At the afternoon session, 2 to 4 p. m., 
there will be a debate on the following 
question, relating to the work of com- 
mittee No. 1 on signal practice: 

“Resolved, That the scheme of signal- 
ing presented at the Washington meeting 
is the best scheme of- signaling devised to 
date.” 


ede 
New Basis for Shipmert of Cedar Poles 
Users of cedar poles and ties will be 
interested to learn that the basis entering 
into the cost of cedar products has been 
changed. Heretofore Hermansville, Mich., 
has been used as a basis for freight rates, 
but owing to the fact that the centre of 
the cedar-producing territory is now 
nearer Rexton, Mich, “Rex” will there- 
efter be[usedi as the basis by the cedarmen. 
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THE ELECTRIC DISCHARGE AND 
THE PRODUCTION OF NITRIC 


ACID.'— IV. 
(Concluded.) 


BY WILLIAM CRAMP AND BERTRAM HOYLE. 


The following is our explanation of the 
increased output of acid, due to a capacity 
current flowing across the gap. In the 
first place, the current across the gap 
is increased by the presence of such a 
shunt capacity current; and secondly, 
ozone is given off in the lower portion of 
the discharge; and since this is more 
active than ordinary oxygen, it is reason- 
able to suppose that more nitrogen will 
combine than before to form nitrous prod- 
ucts. 

From this it would seem as though a 
large high-frequency current, such as we 
obtained (0.4 ampere, 100,000 to 200,000 
periods per second at 4,000 volts), is too 
high for efficient working, but it is pos- 
sible that at lower frequencies, such as 
used by Kowalski and Moscicki (6,000 to 
10,000 periods per second), the efficiency 
may improve again. Similarly by further 
reducing the frequency it is very likely 
that the efficiency may decrease again. 

In confirmation of the above explana- 
tion of the increased output due to the 
ozonized air coming from the high-fre- 
quency portion of the discharge, it may 
be stated that we have tried an experiment 
as follows: 

The air supply was passed through an 
ozonizer on its way to a spark chamber 
which contained the nitrogen flame. 
When the ozonizer was working, the output 
of NO, from the flame was found to be 
increased by twenty to 100 per cent, de- 
pending on the current, air-blast, etc. 

By a spectroscopic examination of 
an oscillatory discharge, where the fre- 
quency is very high and practically pure 
ozone is being given off, and by then ar- 
ranging suddenly to switch over to a pow- 
erful nitrogen flame, we observe the fol- 
lowing prominent and characteristic 
changes in the spectrum: 

1. The distinct red line at the end of 
the red spectrum disappears, leaving only 
a slight red band further to the right or 
blue end of the spectrum. 

2, The single yellow line of the oxy- 
gen spectrum is eliminated and the two 
characteristic yellow lines for nitrogen 
take its place. These lines come con- 
veniently one on either side of the D line 


1. Abstract of a paper presented before the 
Manchester (England) Local Section, Institution 
of Electrical Engineers, November 3, 1908 
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for sodium. That the two lines observed 
were those belonging to the nitrogen spec- 
trum was tested as follows: 

When the steady nitrogen flame was 
running, a speck of sodium salt was in- 
eerted into the discharge whilst the yellow 
part of the spectrum was very closely 
watched. It was observed that the sodium 
line D came in very distinctly just between 
the two yellow lines already existing. 

3. When the portion of the oxygen 
spectrum F to G was observed there was 
with our spectroscope practically a blank. 
When the nitrogen flame discharge was 
switched on, a very distinct band of blue- 
arcen appeared just below line F. This 
line or band is very prominent indeed. 
Other lines are not so distinct or con- 
clusive since the majority of the oxygen 
and nitrogen lines are too intermingled, 


_so that the change from the one to the 


other could only be noted with our ap- 
paratus by observing the more prominent 
lines. 

4. It should also be noticed that the 
nitrogen spectrum never quite disappears 
when observing the oscillatory discharge, 
and similarly the oxygen spectrum never 
quite disappears from the spectrum of 
the nitrogen flame. 

A glass tube of small diameter was in- 
serted into the high-frequency oscillatory 
portion of the discharge. Gas was then 
drawn off and tested, and was found to be 
rich in ozone. By suitably placing the 
tube in the discharge air mixed with 
ozone could be obtained, whilst higher up 
in the same discharge, air mixed with 
nitrogen oxides was obtained. 

From the results of tests taken with 
cooling devices through which the gases 
had to pass on their way to the acid-test- 
ing apparatus, we conclude that the tem- 
perature of the issuing gases (125 de- 
grees C.) is quite high enough to cause 
considerable dissociation. If the gases be 
fairly suddenly cooled to about 24 degrees 
C. after leaving the dome of the apparatus 
(by being passed through a cooler con- 
sisting of a length of about twenty feet 
of small-diameter lead tube coiled up and 
immersed in a tank of water at 20 de- 
grees C.), an increased yield may be ob- 
tained ranging from ten to twenty-five 
per cent. 

Experiments with a Tesla coil connected 
to metal plates between which the gases 
have to pass on their way to the testing 
apparatus show that an increased output 
may be expected of from five to twenty 
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per cent in our case, depending upon the 
conditions existing. 

The fact that ionized molecules of oxy- 
gen and nitrogen pass through an elec- 
trostatic field means that some of the un- 
combined elements may be forced together 
with such a velocity that chemical combi- 
nation takes place between them. In this 
way an additional amount of peroxide is 
formed to the extent as stated above, of 
from five to twenty per cent of that pro- 
duced in the flame. 

It seems then as though (in addition 
to very rapid cooling of the gases) an 
electrostatic field applied in such a man- 


ner that the gases come into its influence 


immediately after formation, would help 
to a large extent to prevent the peroxide 
{rom dissociating till the temperature 
falls to such an extent that further disso- 
ciation can be neglected. 

AGREEMENT OF THEORY AND PRACTICE. 


We shall now proceed to show that the 
whole of the electrochemical phenomena 
herein discussed may be explained on 
recognized ionization and electrochemical 
hypotheses, but that a considerable amount 
of work still remains to be done before the 
exact output limit or proper arc efficiency 
can be stated. First, then, as regards the 
form of discharge, we may point out that 
the pressure-current curve agrees with that 
theoretically propounded. 

When first the potential difference is ap- 
plied across the points the electric field is 
very strong near them and very weak 
near the centre. As a result, any ions 
produced near the points never reach the 
centre of the field; and since they are 
acted on by an alternating field, they are 
alternately driven out some distance and 
recalled. An increase in the pressure Te- 
sults in the motion at either pole getting 
more intense, so that with increased move- 
ment of the ions a glow appears at either 
pole. With further increased pressure 
the glow extends across from point to 
point as a double luminous cone, and at 
this time the velocity of the corpuscles is 
probably near enough to produce ioniza- 
tion by collision. Further increase in the 
strength of the field results in not only 
the production of more ions from either 


side, but in the more rapid and complete 


interchange of the ions as they pass from 
one pole to the other. So soon as the stage 
is reached when free interchange can take 
place and when the kinetic energy of the 
ions exceeds the critical value necessary for 
ionization by collision, there. must be & 
corresponding reduction of the apparent 
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resistance of the path. This leads to a 
formation of brush discharge with the 


5V 
first negative value of VG The heat of 


the terminals and consequent increase of 
corpuscles, with their production in turn, 
of more ions by collision, leads to further 
reduction in the resistance of the path, 
so that the current is further in- 
creased. So rapid is that, that it ac- 
counts for the part of the curve in Fig. 8 
marked CD:. At this point further ioni- 
zation is assisted by the heat produced, 
until the terminals themselves probably 
supply the whole of the necessary corpus- 
cles. When this happens the spectrum 
shows the character of the material of 
which the terminals are made, and we 
call it “the low-tension arc.” That ioniza- 
tion is very active in the production of 
the discharge may be shown by taking a 
tube of glass and placing it over the nitro- 
gen flame when blown out by an air cur- 
rent. It is seen at once that the glass be- 
comes iridescent exactly as if exciled by 
cathode raye, and further, any gas taken 
from the flame immediately discharges an 
electroscope. 

Another pretty experiment is that of 
allowing a jet of steam to cross the path 
of the electrically produced gas, when con- 
densation is seen to take place where the 
gas crosses the steam. 

We may assume that when electric stress 
first occurs across an air-gap, the oxygen 
is ionized before, or to a greater extent 
than, the nitrogen; and the smaller cur- 
rents at this period are probably carried 
by the oxygen ions alone. This leads to 
the formation of ozone, or to the burning 
or oxidization of oxygen itself. Thus 
when the air velocity through the air-gap 
is high, so that the glow or the brush only 
exist, the current is probably carried ex- 
clusively by oxygen ions, and hence the 
oxygen and ozone spectra only appear, and 
the gas smells strongly of ozone. 

As the field becomes stronger and ioni- 
zation by collision ensues, the nitrogen is 
ionized, and the brush gradually gives 
way first to the spark (which shows little 
nitrogen peroxide spectrum), and finally 
to the nitrogen flame. 

The temperature is undoubtedly far 
greater for this form than for the preced- 
ing, and the “body” is greater, for a 
draught of air hardly affects the ozone 
discharge, but blows the nitrogen flame 
about easily. This is explicable both on 
the ground of the oscillatory nature of 
the ozone discharge and also from the 


relatively small proportion of oxygen to 
nitrogen present. 

The above theory is borne out in actual 
working by the following facts: 

1. An electric current which at low 
air velocities produces nitrous gases will 
produce ozone if the air velocity is only 
sufficiently raised, the circuit conditions 
remaining absolutely unchanged. 

2. When the discharge is producing 
nitrous gases in large quanties at high 
eurrents (especially if the electrostatic volt- 
meter is connected), the lower portion of 
the discharge is seen to consist of oxygen 
er ozone (by spectroscopic examination 
and also the test with the tube). 

The agreement of the quantity of gas 
actually formed with that which theoret- 
ically might be ionized under given con- 
ditions is very poor. Nor with the pres- 
ent state of knowledge could it be other- 
wise, for the data available as to the num- 
ber of ions which may be formed in a 
cubic centimetre of air have been ascer- 
tained fcr limited temperatures and pres- 
sures only, while we are dealing with tem- 
peratures probably of the order of 2,000 
degrees C. and with enormous pressures. 

It is interesting to note that tempera- 
ture and pressure seem to be interchange- 
able in these reactions, for with great 
pressure a Nernst glower will produce per- 
oxide. Possibly, therefore, ionization 
takes place under great pressure more 
easily. With regard to this point, we car- 
tied out a test with Nernst glowers in a 
current of air at ordinary pressures, but 
could not detect anv peroxide formed, 
even though the air impinging on the fila- 
ments was ozonized. 

The therme-chemists think that the 
action whereby the peroxide is produced 
is neither a purely electric nor chemical 
phenomenon, but onlv a thermal action. 

Their view is that at all temperatures 
a combination and dissociation of oxygen 
and nitrogen take place to an extent de- 
pending upon the temperature and in- 
creasing with it. 

At 3,000 degrees C. there is, in this 
way, five per cent of the air changed into 
peroxide, and unless this is cooled ex- 
tremely suddenly there will be a steady 
loss of peroxide as the temperature de- 
creases, until at ordinary temperatures the 
percentage of peroxide present in the air 
is practically nil. If, however, the cooling 
takes place very rapidly, the peroxide 
formed at high temperature will not have 
time to dissociate, and in this way alone 
can a large yield of peroxide be obtained. 

We conclude that peroxide is formed in 
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the are by the combined agency of great 
temperature, great pressure and great tem- 
perature gradient; that tentperature and 
pressure may be interchanged, and that it 
is practically useless to attempt to set a 
immit to the maximum efficiency attainable 
till these relations are better understood. 

As regards practical deductions, which 
may be made from the tests described and 
plotted, we may call attention first to 
the great importance of adapting gap, 
current and air blast to one another; for 
it is evident that changes of yield to the 
extent of fifty per cent or more may be 
obtained by slight variations of either 
factor from the best obtainable. 

Again, it may be noticed that as regards 
quantity of air forced through the flame 
the maximum acid yield does not for a 
given current occur at the same point as 
the maximum acid strength; consequently 
there is reason to doubt the value of using 
a magnetic field to spread out the flame. 
Tt would appear from rough estimations 
made on the Birkeland-Eyde process as if 
the efficiency of this system was such as 
to lead to the belief that a very good 
proportion of the maximum possible yield 
was being obtained. We feel that this is a 
most important point, for if this be true 
then it is hardly possible to compete with 
the cyanamide process in point of view of 
cost. If, on the other hand, by making 
use of the most favorable velocity, the 
most favorable gap-length, the introduc- 
tion of ozone, the instantaneous cooling 
of whatever gas is produced, and fixing by 
subsequent ionizaton, much better yields 
may be expected, then it is well worth 
while proceeding on these lines in a large 
plant with the object of rendering the 
production of NO more economical. 

Reverting now, then, to the creeds of 
inventors, we think we are justified in 
saying that those processes which rely on 
intimate mixing of the air alone, such as 
Nos. 2 and 5, are not likely to be suc- 
cessful; that it is easily possible to exceed 
the temperature (or current) at which a 
given amount of air will give its maxi- 
inum yield so that it is not of any use to 
rely on temperature alone; that high fre- 
quency is not responsible for a greatly in- 
creased yield apart from the presence of 
ozone (No. 3); and that length and thin- 
ness of arc are not of importance unless 
entailing large current density (No. 4). 

We are aware that we have only touched 
the fringe of the subject, but think that 
the tests, if taken up where we leave 
them, will enable the next research to 
prove more definite. 
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The Chicago Electric Club. 

At the midday meeting of the Chicago 
Electric Club on Wednesday, March 3, 
A. A. Gray, managing editor of the ELEC- 
TRICAL REVIEW AND WESTERN ELEC- 
TRICIAN, addressed the members on the 
subject of “Publishing a Technical Jour- 
nal.” Mr. Gray described briefly the vari- 
ous departments into which the work of 
publishing is divided and indicated the 
relationship of the different elements in 
the publishing organization. He described 
the methods by which contributions are 
secured, and explained the mechanical 
details through which the copy passes 
from the hands of the editors to the 
printers. The methods used in preparing 
illustrations for reproduction, the proc- 
esses of zinc and copper-plate engraving 
cnd the electrolytic process of wax en- 
graving and electrotyping were also de- 
scribed. 

The functions of the high-class tech- 
nical journal were discussed and the im- 
portant part which these journals had 
played in the upbuilding and development 
cf the industries with which they were 
connected was emphasized. 


In opening the discussion, Frank L. 


Perry spoke of the relation which must 
exist between the editorial and the adver- 
tising departments, and stated that the 
editor must above all preserve the balance 
between the advertiser and subscriber, 
He must also use restraint and exercise 
constant vigilance that the reading col- 
umns may not be imposed upon either 
-by ambitious solicitors or unfair manu- 
facturers. He showed the importance of 
utilizing the strong technical journals as 
a medium for bringing before the best 
class of readers the products upon the 
disposal.of which the success and profit 
of the industry depend. 

George Cutter, of South Bend., Ind., 
stated that it was a pleasure to him to 
ir.dorse Mr. Perry’s remarks and said that 
he had long ago come to the conclusion 
that the technical journals had been of 
inestimable service in bringing to the 
attention of those interested and requiring 
the information the most interesting dis- 
coveries and the vital points in develop- 
ment which had made it possible for sci- 
ence to advance so speedily. 

F. A. Sager, of Chicago, said that an 
engineer must look to the technical jour- 
nals to keep him informed of the trend 
of events, and that if he left off reading 
his technical journals for only a few 
months he found himself entirely out of 
touch with current development. Engi- 


neers, he said, should be consistent in their 
efforts to lend support to the leading 
technical journals. 

J. R. Cravath, western editor of the 
Electrical World, said the technical jour- 
nal was, first of all, a medium for dis- 
seminating the best information available 
for the education and edification of its 
readers, and secondly, was a medium for 
introducing to those who desire such in- 
formation the products of the manufac: 


‘urers in that industry. The value of 


the technical journal to both subscriber 
and advertisers in the long run would 
ne based upon the standards which the 
publication maintained, and it was to the 
end that these publications might prove 
of the greatest value to the industry that 
Mr. Cravath suggested that readers and 
manufacturers alike seek from the tech- 
nical journal only that service which 
could be indorsed as being of a character 
above reproach. 

Wm. E. Keily, Chicago, spoke very 
gracefully upon the functions,of the ed- 
itor and indicated the opportunity and 
the vast amount of work which is the part 
of the technical journal and its personnel 
in meeting the requirements of its greatly 
varied classes of readers. He likened the 
editor of the technical journal to a chef 
who was constantly busy trying to please 
a myriad of appetites, and one who must 
he ever alert to secure for his readers 
just that information which applied to 
iheir particular lines of thought. He 
said that in every issue of a technical 
journal there should be some material of 
value to every reader, and the test of the 
success of a technical journal would de- 
pend upon its ability to include just this 
material. 

Albert Scheible, Chicago, raised the 
question as to whether the technical jour- 
nals, and particularly the electrical jour- 
nals, were making any effort to secure 
subscribers who could make adequate 
returns for the money spent by adver- 
tisers in the advertising pages. 

In replying to this question, Mr. Gray 
stated that a visit to the publication office 
cf any decent journal would indicate that 
ihe circulation department was one of 
the busiest in the organization, and that 
in this department there was being made 
a conscientious effort to secure the co- 
operation and constant attention of not 
only the casual reader, but particularly 
the man who had the purchasing power 
in every line of endeavor. The methods 
used to secure increased circulation were 
also discussed. 
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The Tailoring Factory of. Hirsh, Wick- 
wire & Compa: y. 

The new building of Hirsh, Wickwire 
& Company, manufacturers of clothing, 
at the corner of Franklin and Van Buren 
streets, Chicago, occupies a ground area 
190 feet by 150 feet, and is ten stories 
bigh. With the exception of a portion 
of the lower floors used for office tenants, 
this building is occupied by the tailoring 
company for manufacturing and distrib- 
uting its lines of clothing. The power, 


MOTOR-DRIVEN PUMRS IN THE POWER 
PLANT OF HIRSH, WICKWIRE & CO. 


heat and lighting services for the build- 
ing are furnished by an isolated plant, lo- 
cated on the basement floor. 

The electrical equipment is operated on 
a direct-current three-wire system, 110 
volts on a side. There are two gener- 
ators, one 150 kilowatts, at 150 revolutions 


MOTOR-DRIVEN STEAM SPONGING MA- 
CHINE, HIRSH, WICKWIRE & CO. 


per minute (shown in an accompanying 
view of the engine room) and the other, 
seventy-five kilowatts, at 275 revolutions 
per minute. These gencrators were built 
by the Northern Electrical and Manufac- 
turing Company and operate at 250 volts. 
‘There are two compensator sets on the 
three-wire system, built by the same com- 
pany. The two engines were supplied by 
tne Ball Engine Company, of Erie, Pa. 
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The larger of these is a four-valve, sim- 
ple type, and the smaller is a single-valve, 
high-speed engine. 

Steam is provided by three horizontal 


three feet below the drainage level. The 
boilers and breeching were supplied by 
is a steel 
stack in the boiler room surrounded by a 


Kroeschell Brothers. There 


ENGINE ROOM OF THE PRIVATE FOWER PLANT OF HIRSH, WICKWIRE & CO.’'S 
TAILORING FACTORY, CHICAGO. 


tubular boilers, sixty-six inches by sixicen 
eet. These boilers are of the triple-riv- 
eted butt-strap design, and carry 125 


square brick duct, the latter ventilating 
the boiler room itself. 
The plant is provided with a Cochrane 


LINE OF MOTOR-DRIVEN SEWING-MACHINES IN THE TAILORING FACTORY OF 
HIRSH, WICKWIRE & CO., CHICAGO. 


pounds pressure. They are equipped 
with Burke furnaces, The boilers are 
set in a concrete pit, waterproofed with 
bydrolithic cement, and with the floor 


“pen feed-water heater and receiver and 
with two steam feed pumps. There is a 
motor-driven triplex house pump, motor- 
diiven sprinkler pump and motor-driven 
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air compressor. These machines are 
chown in a photographic reproduction 
herewith. The sub-soil drainage is han- 
dled by means of a Yeoman’s ejector. 
The basement also contains four electric 
elevator machines built by the Reedy 
Elevator Company, and one fan used in 
connection with the shrinking of canvas, 
driven by a Northern commutating-pole 
motor with 100 per cent speed variation. 

The factory is equipped with direct- 
connected sewing-machine motors oper- 
ating at 420 revolutions per minute. The 
manner of arranging and controlling these 
machines is clearly illustrated in the view - 
of a sewing-machine group on this page. 
‘These motors are of the Diehl type. 
There are also motors of a small fraction 
of a horsepower capacity used on the 


< various knife cutters. 


The steam sponging machine, shown in 
one of the illustrations, is driven by an 
electric motor. This sponging machine, 
used for shrinking goods before the ma- 
terial is made up, comprises hollow per- 
forated rolls on which a bolt of cloth is 
wound. Live steam at eighty pounds, 
obtained from the 125-pound boiler mains 
through a reducing valve, is then turned 
into the rolls, which are meanwhile ro- 
tated by the motor. 

The lighting of the factory floors is 
entirely by means of incandescent lamps. 
Sixteen-candlepower carbon lamps are 
used in general, while tungsten lamps are 
employed in the sample rooms and in 
parts of the cutting room. The sewing 
machines are each provided with a flexible 
lamp bracket and deep reflector. The 
lighting of the cutting and pressing 
tables and the general illumination is 
secured mainly by the use of Benjamin 
clusters and reflectors. The wiring work 
was Installed by Kohler Bros., Chicago. 

The heating installation is provided 
with a down-feed system and uses direct 
radiation throughout. Exhaust steam is 
sufficient to take care of the building ex- 
cept during extreme weather. Heating 
and power piping was furnished by Kehm 
Bros., Chicago. 

The switchboard is provided with Wes- 
ton indicating and Duncan integrating 
instruments, the gencrators being pro- 
tected by means of I. T. E. time-limit 
circuit-breakers. The switchboard was 
built by Kohler Bros. A Stromberg-Carl- 
son intercommunicating telephone system 
connects all floors of the building. 

The mechanical and electrical equip- 
ment was installed under the supervision 
of W. L. Fergus & Company, consulting. 
engineers, 
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Electrical Notes from Great Britain. 


The reports of some of the underground 
electric railroads, which have just been 
issued, show that some of them profited 
largely by the special traffic induced by 
the Franco-British Exhibition, and as it 
has now been definitely decided to con- 
tinue the White City at Shepherd’s Bush 
for the corresponding months of this year 
as an Imperial International Exhibition, 
they are hoping for a repetition of this 
good traffic. But there are certain tube 
lines which could not expect to gain from 
such an event, and one of these is the 
Great Northern and City tube, running 
out from Moorgate (city) to Finsbury 
Park in the north of London. This un- 
fortunate undertaking has had a most 
unhappy half-year, and is deserving of 
all the sympathy that it can evoke, for it 
has lost about one-third of its traffic 
through competition of municipal electric 
tramways at very low fares. This re- 
duced its income to such an extent that 
it was only by means of help from out- 
side sources that it was able to pay its 
expenses. Its directors want to extend 
the tunnels a short distance ihto the city 
s0 as to meet the city-leaving traffic be- 
fore it reaches the tramway terminus. 

The chief point of interest concerning 
the City & South London (an incorrect 
title now, seeing that since it was named 
it has pressed outward to the north at 
Islington and Euston) lies in the meas- 
ures that are in course of adoption for 
securing greater safety as regards fire 
prevention. Last year, it may be remem- 
bered, a fire occurred near one of the 
stations, in a tunnel, setting ablaze cer- 
tain material beside the track. As a re- 
sult of the Board of Trade inquiry that 
followed, works costing about $50,000 
have been undertaken, these including 
the filling up of the inverts or deep hol- 
low spaces underneath the rails and plat- 
forms in those parts of the tubes which 
were built of larger diameter in order to 
provide room for the stations and their 
signal boxes, sidings, etc. It was consid- 
ered that inflammable substances were 
likely to lodge in these “inverts,” giving 
rise to fires in inaccessible places. They 
will now be filled up to the rail level with 
uninflammable ballast. Station platforms 
of stone or slate will take the place of 
those of wood, and similar changes will 
be introduced in the case of certain sig- 
nal boxes and other like structures. 


(By our British Correspondent.) 


The Metropolitan reports very satisfac- 
icry results from the increased and im- 
proved service of trains introduced last 
October, and claims to have now attained 
to a punctuality such as has not existed 
since the introduction of electric traction. 
This will be further assisted by the in- 
stallation of automatic signaling on the 
inner circle, the last section of which is 
now about finished. It is 
that the directors have greatly increased 
their allocation to electrical renewals and 
depreciation fund, the reason being that 
“in electrical machinery, and turbines 
especially, cost-saving improvements were 
continually being made, and it might be 
necessary for reasons of economy before 
the present machinery was anything like 
worn out, to supersede it by something 
more up-to-date and efficient. 

The Metropolitan District, by the help 
of the exhibition and other things, in- 
creased its revenue during the past half- 


vear by $190,000, while its expenses de- 


creased by $11,000. The increase in pas- 
sengers carried was twenty-two per cent; 
that in passenger receipts 18.66 per cent, 
while the train mileage advanced by 
twenty-four per cent and the car mileage 
by 16.54 per cent. 

The Fast London Railway is sadly in 
need of improvement, and its only chance 
of salvation lies in electrification. Every- 
Lody associated with it in any way recog- 
nizes the truth of this, but other com- 
panics have a say in the matter, and the 
{ime for the change is not yet at hand. 
Lord Claud Hamilton, its chairman, 
had some interesting remarks to make 
on the general position of electric trac- 
tion the other day, the essence being that 
when the single-phase line of the London, 
Brighton & South Coast Company has 
keen running a sufficient length of time, 
we shall know more to guide us as to the 
relative merits of alternating-current and 
direct-current methods of working. In 
England, he remarked, although the elec- 
tric working of railways was much ap- 
preciated by the public, its extension was 
very tardy. There must be some good 
reason, and he suspected it was that elec- 
trical working on the low-tension direct- 
current system, as compared with steam, 
had proved too costly in English practice. 

The London Electric Supply Corpora- 
tion which, as has already been men- 
tioned in the ELECTRICAL Review, fur- 


noteworthy 


t:ishes energy for working the London- 
Brighton single-phase line, has entered 
into a seven-year contract for this under- 
taking, and the minimum consumplion 
agreed upon for this particular train 
service is 4,000,000 units per annum. 
lt is satjsfactory to be able to report that 
this corporation is greatly improving its 
position. Nobody will grudge it a period 
of suecess, who remembers how disastrous 
and heart-breaking was its uphill and 
pioneering task close upon twenty years 
ago,. when, at its Deptford station, the 
celebrated Ferranti high-tension experi- 
ment was in progress. Like all the other 
electric supply companies of London 
whose annual reports are just appearing, 
ihe corporation is pleased to be able to 
chronicle a termination to the London 
power-bill fight. ‘The feelings of the 
companies were described by one of their 
chairmen in these terms: “The idea is 
expleded that cheap power can be made 
hy act of Parliament, and that if elec- 
‘vical companies pay big dividends it 
necessarily means dear power and the con- 
sumers’ loss.” The speaker hoped and 
ihought that now “the policy of taking 
care of the consumer at the expense of 
the producer was abandoned in the elec- 
trical industry once for all, and that they 
would henceforth be free to make fair 
dividends until 1931, and then hand over 
a group of prosperous undertakings to the 
London County Council without any loss 
of capital being inflicted on shareholders.” 

It is interesting to hear it stated that 
just about $2,500,000 has been expended 
on the promotion of London bulk schemes 
since the agitation began. R. H. Benson, 
chairman of the London’ Electric, meas- 
uring the damage to the credit of the 
electrical industry by the fall in the stock- 
market quotations of the seven principal 
London companies from 1904, just before 
the movement commenced, down to 1908, 
says that the depreciation was in four 
vears forty-eight per cent, or a fall from 
{hirty-one-and-one-half million dollars to 
sixteen-and-one-half million dollars. 

The top-covered tramcar seems to be 
very much in favor with the citizens of 
Glasgow, as it is in many other large 
cities here. Out of a total of 900 trolley 
cars, there are 500 either fitted or being 
fitted with such covers. Seventy have re- 
cently been finished, and a further 110 
are about tobe taken in hand, making 
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the 500. The after-effects of the snow- 
storm, to which reference was made in 
my last monthly letter, seem to have 
been of some seriousness in a number of 
places. At Glasgow, for instance, through 
snow and salt getting into the motors, as 
many as 120 cars had to be taken off duty, 
and the engineer has now been requested 
to report on the possible encasing of the 
motors to avoid such damage in future. 

One of the most important effects of 
recent years’ legislation in the direction 


cf workmen’s compensation is one that 


was probably unexpected by many who 
thought they were doing a grand thing 
for our “working classes” when they se- 
cured provisions for compensating men 
snd women for almost any conceivable 
accident. We refer to the increased care, 
alertness or efficiency that is required on 
the part of the employe, and will be more 
and more called for as time goes on. An 
interesting case bearing upon this point 
has just been settled, where a Durham 
colliery workman, who was engaged to 
look after an electric coal cutter, has been 
prosecuted for infringing the rules of the 
colliery. It was part of his duty to see 
that the electric cable, which worked on 
a drum, was kept clear of the machine, 
but one day he allowed the cable to get 
under it, with the result that the insula- 
tion was torn off, and he received a nasty 
shock, which flung him upon his machine 


> and has since rendered him incapable of 


following his employment. By the col- 
liery management the accident was attrib- 
uted to carelessness rather than willful 
disobedience. The fact that the work- 
man had already suffered severely excited 
the sympathy of the magistrates, so that 
ne was let off without any further penalty 
than the payment of the costs; the case 
was not pressed by his employers. ‘The 
publicity given to the affair will perhaps 
have a healthy effect, reminding employes 
they have not only privileges in their 
employment, but obligations to which, for 
non-fulfillment, penalties are attached. 
One of the very few new public gen- 
erating stations that are now in course 
of erection in England is that planned 
by the borough electrical engineer of 
Stepney (London) for supplementing ita 
existing sources of supply. Ultimately 
the new plant will consist of two 1,000- 
kilowatt, four 2,000-kilowatt and three 
6,000-kilowatt alternator sets, with twen- 
ty-three marine type boilers fed by chain 
grate and underfeed stokers. In the first 
instance, however, there are to be put in, 
by the end of the coming summer, two 
1,000-kilowatt and two 2,000-kilowatt 


Parsons type turbo-generators running at 
1,500 revolutions per minute; the 1,000- 
hilowatt sets are now temporarily installed 
in the Council’s other station at White- 
chapel, and they consist of two 500-kilo- 
watt generators in tandem, to supply both 
direct and three-phase current. Coal will 
ie taken from barges to the wharf by 
an electric grab, a continuous bucket 
conveyor taking it on to the bunkers. 
At its existing station the Stepney Coun- 
cil is installing experimentally a “fumi- 
cide” smoke-prevention apparatus. 
“Electrically Driven Brass and Copper 
Rolling Mills” was the title of a useful 
paper read by C. A. Ablett before the 
Birmingham Association of Mechanical 
Engineers, in which he gave an account 
of the methods of driving rolling mills 
for brass, copper and such metals. The 
various advantages of converting a steam- 
driven mill to electric driving were fully 
discussed; they are these: economy of 
working, saving in space, greater produc- 
tion from the existing plant, greater re- 
liability and freedom from breakdown, 
casy extension, power taken can be easily 
and continuously checked. It was stated 
that most existing layouts of mills are 
cntirely settled by considerations of gear 
driving from the steam engine, and in 
some electrical mills such a layout has 
been imitated. In laying out an 
electrically driven mill the considerations 
are the best positions of the rolls with 


regard to the position of the casting shop 


snd mufiles, and to avoid as much carry- 
ing about of the metal as possible; also 
the best utilization of the space to be 
disposed of. Mr. Ablett gave a descrip- 
tion of a large reversing cogging mill 
which was installed by Siemens over a 
year ago at Georgs-Marien-Iutte. It is 
driven by a 7,000-horsepower motor, and 
rolls ingots of about twenty-three inches 
square section and five tons weight. The 
rolls are thirty-five-and-one-half inches in 
diameter, and the out-turn, running at 
sixty revolutions per minute, is sixty 
tuns per hour. The motor can be reversed 
irom sixty revolutions in one direction 
to sixty revolutions in the other twenty- 
eight times per minute. An Ilgner con- 
verter set driven by a 1,300-horsepower 
motor running at 340 to 450 revolutions 
per“minute supplies the power; the power 
cf the main rolling motor is continually 
varying from zero to 7,000 horsepower, 
vet the power taken from the generating 
station is maintained by the converter 
set at the steady value of 1,300 horse- 
power. Much larger reversing-mill instal- 
lations have since been put down by the 
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Siemens company, notably at the Rhine 
steel works. 

The most important paper that has so 
far occupied the attention of the London 
meeting of the Institution of Electrical 
Engineers is that by Leonard Andrews 
and Reginald Porter, on the use of large 
gas engines for generating electric power. 
Some of the material given was based on 
a recent visit by one of the authors to 
the United States. The authors, while 
believing that there is an important field 
for the use of large gas engines for driv- 
ing electric generators, do not consider 
that there is at present justification for 
the suggestion that has been made, that 
the internal-combustion engine will, in 
ihe early future, be used to the exclusion 
of the external-combustion engine. 

Where both the cost of fuel and the 
load factor are low, it will generally be 
a mistake to use gas engines, but where 
they are high, there can be no doubt, 
said the authors, that gas engines will 
prove to be by far the cheapest prime 
mover to employ for driving electric gen- 
erators. Between these two extremes, the 
majority of cases will doubtless fall, and 
engineers for the design of future power 
houses will have many points to consider 
before definitely deciding whether the 
prime movers for the electric generators 
shall be steam or gas driven, or a com- 
bination of the two. 

Dr. Chree, F. R. S., delivered his pres- 
idential address to the Physical Society 
of London on February 12. At the fol- 
lowing mecting Prof. S. P. Thompson, 
F. R. S., gave an exhibition of optical 
properties of combinations of mica and 
selenite films (after Reusch and others) 
in convergent polarized light. He also, 
in conjunction with E. W. Moss, con- 
tributed a paper on the self-demagnetiz- 
ing factor of bar magnets. Charles R. 
Darling placed on exhibition a simple 
form of thermo-electric pyrometer for stu- 
dents’ use; a combined metre bridge and 
potentiometer, with a new tapping-key 
device, for pyrometric and general lab- 
oratory work; and a new form of carbon- 
plate rheostat, suitable for the control of 
small electric furnaces. 

G. L. Addenbrooke has just delivered 
before the Royal Society of Arts in Lon- 
con a series of lectures on the public 
supply of electric power, and before the 
same society Leon Gaster is now giving 
à series on “Artificial Methods of Illumi- 
nation.” 

ALBERT H. Bripor. 

London, February 27. 
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Annual Meeting of the New England 
Association of Gas Engineers. 

The thirty-ninth annual meeting of the 
New England Association of Gas Engi- 
neers, the mother of the gas associations 
of this country, was held at Young’s 
Hotel, Boston, Mass., on February 17 and 
18, with well over 150 members and 
guests in attendance. 

The president, Walter G. Ofrica of 
Manchester, N. H., called the meeting 
to order, and the secretary, N. W. Gifford 
of East Boston, announced the papers to 
be read as follows: “Street Lighting,” 
“Tar for Roads,” “A Comparison of the 


Enriching Values of Benzole and Gas 


Oil,” “Some Results of the Use of Steam 
and Air Meters in the Water Gas Plant,” 
“The Comparative Practical Efficiency of 
Various Types of Gas Lamps,” “Why the. 
Gas Man Should Be an Illuminating En- 
gineer,” and “Calorimetry.” 

Of the seven papers, four were devoted 
to manufacture, one to the use of residu- 
als and three to illumination. The fact 
that such a large proportion of the pro- 
gramme was devoted to the subject of. 
lighting is sufficient indication of the in- 
creasing interest being taken in that end 
of the business. ; 

In addition to the regular papers there 
were some dozen questions discussed from 
the Question Box covering a wide range 
of subjects. 

The president's address was princi- 
pally concerned with sales per capita, the 
use of vertical retorts and the commercial 
side of the business. 


PAPERS ON LIGHTING. 

The paper “Why the Gas Man Should 
Be an Illuminating Engineer,” was pre- 
sented by Norman Macbeth, of the Wels- 
bach company, and it may be interesting 
to “See ourselves as others see us.” Com- 
paring gas with electricity, he stated: 

“More talking points should be built 
about quality; not, of course, neglecting 
price, but using favorable cost com- 
: parisons more as good measure to finally 
clinch the argument. On an installation 
in a store, the order for which was closed 
recently, the proprietor was somewhat 
taken aback by the claims I brought to 
his notice on what gas could do for him 
in giving him more and better illumina- 
tion than he could secure with the tung- 
sten lamps he proposed to use. ' The first 
costs were about equal, the gas fixtures, 
if anything, had the better appearance, 
and he was giving the proposition a some- 
what serious attention when the final 
question arose: “What is this going to cost 
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me per hour to run twelve inverted burn- 
ers with gas at eighty cents; 2.9 cents per 
kour, $29 per 1,000 hours, or twelve 
sixty-watt tungsten lamps at twelve cents 
per kilowatt, at 8.6 cents per hour, or $86 
per 1,000 hours ($29 to $86, one-third 
the cost) ?” This installation had reccived 
practically equal consideration from the 
standpoints of appearance, convenience 
and service, but when maintenance costs 
were considered it was not necessary to 


dwell on the increased advantage of gas 


because of the maintenance service which 
could be afforded to insure the higher 
efficiency over that of tungsten. Glass- 
ware and accessories cleaned regularly in- 
sured an increase in average illumination 
cf twenty to thirty per cent over the elec- 
tric, even assuming the initial installation 
of each to be on a par at the start. Those 
familiar with electric incandescent lamps 
and glass reflectors acknowledge these per- 
centage losses, where cleaning and wash- 
ing is not regularly attended to. 

“Do not exaggerate the advantages of 
gas illumination. You don’t have to, and 
I would much rather sell gas with a lib- 
eral discount of its fitness and illumina- 
tion possibilities than describe it fully 
and exactly. A customer who feels that 
his purchase is better than he anticipated 
will do more for you and go farther out 
of his way to get or give more business 
to you than one who may have been 
strongly canvassed and had his enthusi- 
asm brought to a white heat point. 

“Little has been said in the past about 
candlepower depreciation in mantles, and 
[ have some figures here which were se- 
cured from tests of mantles of medium 
good quality. The efficiency from the 
initial to 100 hours shows a drop of 
eleven per cent; at 250 hours, 12.8 per 
cent: at 500 hours, 27.2 per cent, and at 
1.000 hours thirty-three per cent. This, 
by the way, is not greater than the de- 
preciation in electric lamps by dust alone. 
Mantles from similar stock when sub- 
jected to tests on a bumping machine 
withstood an average of 1,191 bumps. 

“It would undoubtedly be a valuable 
addition to gas illumination if we could 
have mantles which were specially made 
to hold their candlepower as well as their 
ability to withstand shock. 4 

“The day is now nearer than ever be- 
fore when gas companies will demand just 
such a mantle. From the standpoint of 
selling gas by the cubic foot, a mantle 
which would stand up and give a fairly 
long life was not asked to hold up in can- 
dlepower. 
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“When it comes to selling illumination, 
however, it is necessary that the candle- 
power depreciation be known and be con- 
sidered. I can state that we can shortly 
look for mantles which can be guaranteed 
to not exceed a drop of three per cent 


in 1,000 hours or ten per cent in even 


4,000 hours. Tests have been made and 
these results have been secured.” 

The paper on “Street Lighting,’ by 
Edwin Garsia, of the Welsbach Street 
Lighting Company, did not bring out any 
novel points nor give any methods by 
which the service could be improved, but 
the members who discussed the paper 
thought differently. J. B. Klumpp stated 
that with the tungsten incandescent and 
the flaming arc as competitors that many 
strides would have to be made to hold 
the business, and suggested high-pressure 
gas lamps. H. Thurston Owens stated 
that tungsten lamps had demonstrated 
the value of reflectors and that gas lamps, 
especially of the inverted type, were well 
adapted to their use. 

A. R. Burr described briefly the method 
of lighting and extinguishing by means 
of pressure waves at New Haven, where 
the lamps were located over four miles 
from the works. | 

The third paper on lighting, entitled 
“The Comparative Practical Efficiency of 
Various Types of Gas Lamps,” was read 
by R. C. Ware, of the Boston Consoli- 
dated Gas Company. The principal points 
brought forward were as follows: 

“Although there have been numerous 
and exhaustive researches regarding the 
practical efficiency of the electric lamps 
in common use, there has not, to my 
knowledge, been any similar work to de- 
termine the actual rating of the different 
tvpes of gas lamps, and of the same lamp 
with different glassware. That is, we 
have distribution curves worked oul, and 
tables giving comparative consumption 
und maximum candlepower per cubic foot, 
or mean spherical candlepower per cubic 
foot, etc.; but regarding the practical ap- 
plication of the lamps there is little data. 

“T have, accordingly, worked out some 
rough calculations along this line which 
may be of interest. I wish here to ex- 
press a very lively appreciation of the 
valuable paper contributed at this year’s 
convention of the Illuminating Engineer- 
ing Society by Messrs. Cravath and Lan- 
singh, on “The Measurement of Illumina- 
tion by the Flux of Light Method.’ This 
will be found useful for rapid determina- 
tion of the number of lamps required for 
a given area and specified illumination. 
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“I should explain that the results de- 
scribed below are, at best, very rough, 
and since they were reached purely by 
calculation and not by actual test, there 
is likely to be some variation from con- 
ditions obtained in actual practice. 

“I have chosen for the problem a rec- 
tangular room 50 by 30 fcet and 12 feet 
high. This space is sufficientlv large to 
allow the lamps to be so placed, if de- 
sired, that where reflectors are used the 
main flux of light shall be directed en- 
tircly at the floor and shall not-reach the 
walls. The plane of illumination is three 
feet above the floor, and the average 
illumination to be secured is three foot- 
candles for the whole area. This inten- 


sity is pretty generally agreed upon as 


being a mean which suits most ordinary 
purposes. It is the usual upper limit for 
churches, auditoriums, general merchan- 
dise stores, etc., and it is the usual lower 
limit for bookkeeping, desk work and 
draughting purposes. There is, therefore, 
an area of 1,500 square feet requiring 
a supply of three lumens per square foot, 
or 4,500 lumens in all—one lumen being 
the amount of light required to give an 
intensity of one foot-candle over a surface 
of one square foot at a distance of one 
Toot. 

“Applying the flux of light method, 
described by Messrs. Cravath and Lan- 
singh, to determine the number of effect- 
ive lumens given off by the various burn- 
ers under consideration, we get the results 
shown in the following table. I have 
taken the effective angle of illumination 
for general lighting of the nature under 
consideration as sixty degrees above the 
vertical. At the usual height of a char- 
delier of about seven feet above the floor, 
or four feet above the plane of iNumina- 
tion, light given off at this angle will 
strike the plane at a distance of about 
seven feet. This angle is possibly some- 
what low for the consideration of light 
sources of high candlepower, but for the 
consideration of the lower-powered lamps 
the light given off above sixty degrees 
would not play a very large part in the 
Cirect illumination. It should be noted, 
however, that in the case of a large room 
it is not safe to disregard entirely the 
direct light given off above this angle, as 
the total amount of such light coming 
from many lamps at a distance adds ma- 
terially to the illumination at any given 
spot. For the more common problem, 
however, of a room of only moderate pro- 
portions the angle stated is probably suf- 
ficiently correct. 
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“It should be further noted that in all 
unshaded lamps, except the inverted man- 
tle burner, the maximum intensity of 
light is given off at about the horizontal. 
Where the walls of a room are dark so 
that reflection from them is missing, it is, 
therefore, necessary to utilize these power- 
ful rays by means vf suitable shades to as 
great an extent as may be possible. 

“In the table there are given two cases, 
one showing the number of lamps re- 


Room 50x30 feet. 12 feet hish, | 500 square feet. 


Plane, 3 feet from floor. 


B- n 
E; | oa | SE - 
=2 2 OF es T> 
E W 
Type of Burner. eee | Ce. i Soy Se 
Zs z4 = 5 e's Z as 
| EAS| 53 522 Se 
Open tlame...... 6... ceeee , 6 ! 186 20c. p.| 5.0 
Upright Lamp - 
Bare mantle......... aese. | 109 | 672 63 3.7 
MO" Globe... saaa, | 137 + 430 | 45 5.0 
Opal dome and Bobesche,: 212 ons 30.4 3.6 
Fluted flat retlector....... |, 183 5% 56 3.7 
Inverted lam) — | ; 
Bare Jamp.......... EEEE NE 272 507 62 3.2 | 
Ground glass... 2.0... MAN 226 p0 51.5 3.0 
Holophanue dist reflector,, 446 200 91.5 3.22 
Ares— 
4-burner upright vas arc.. 1.090 1.910 239 19.0 
3 burner inverted gas are,; 890 1.838 217 11.0 


quired for the given room where both ceil- 
ing and walls are dark so that only the 
direct illumination is utilized. This con- 
‘ition, with absolutely no reflection, is, 
of course, almost purelv theoretical, and 
is seldom met in actual practice. Under 
the second case are given the lamps, ete., 
required for the same illumination in a 
room with hght ceiling and walls.” 

The data given should prove of value 
for the purpose of comparison with pro- 
posed electric installations. 


THE BANQUET. 

The banquet, which was held on the 
evening of the first day’s session, was at- 
tended by the full quota of members and 
guests, but was not graced by the mem- 
hers of the fair sex. 

.Few of the speeches were in a serious 
vein, and that goodfellowship which goes 
hand in hand with long association was 
everywhere in evidence. 

Among the speakers were Charles F. 
Prichard, president of the American Gas 
Institute; J. D. Shattuck, president of 
the National Commercial Gas Associa- 
tion; Henry L. Doherty, past-president 
of the National Electric Light Associa- 
tion; ©. H. Pillsbury, ex-attorney-gen- 
eral of Massachusetts, and James L. Rich- 
ards, president of the Boston Consolidated 
1as Company. 

The present officers were re-elected, it 
being the custom to thus increase the term 
of office to two years instead of only one. 


487 


Electrical Engineering Society of 
Columbia University. 

On the evening of March 5 P. S. Mil- 
lar, of the Electrical Testing Labora- 
tories, New York city, delivered an ad- 
dress before the Electrical Engineering 
Society of Columbia University upon the 
subject of “Photometry.” Numerous 
~lides were used to illustrate the subject- 
matter, which covered spectrum analysis, 
the physiological factor of visual acuity, 


Intensity. 3 foot-cand.es, 
Effective angle. 60 degrees. 


Case i--Dark Room, f Case 2—Ligbt Room. 


J . O &e SG . : D Hoes 
2 | E feo! Fee), £ SP eee ees 
= c= -s Z.«& =y ož -2o L5 
Boles SS esse Bie) eae | SS 
S T ésa; $82, 4 | 5] es=| 83> 
e Z? Soe “rol e 7?j| Ezo Pu 
Soale folas 2 e eeen 
ð L52 35l Ses: o ee besa Se. 
a a A a SRE 
69 u5 | 13.0 0767 || 40 j 200 22.2 | 0494 
. 38 140 322 0311 16 59 77.5 | oni 
33 165: 97.4 .0367 || 18 | 90 49.0 | 0200 
0 7 58.9 0169 | 16 | 57 |, 7.6! or 
ae 93 | 49.5 onus |i 14 52 85.1 | di6 
17 55 1 84.5 0198 11 35 123.9 | .0078 
20 60 | 75.3 .0133 |; 13 39 110.3 | ,00K7 
10 32 | 138.5 oo71 | 9] 89 154.0 | 0064 
4 76 | 87.0 169 3 87 88.5 0127 
5 55 | 810 0122, 33 36 123.0 


t 


— e o m a a ÁÁ 


types of photometers and lamp testing. 

Mr. Millar stated that with our modern 
artificial light sources only from two to 
fifteen per cent of the energy was avail- 
uhle for the purpose of illumination. Re- 
ferring to the yellow flaming-arc lamp, 
he stated that red and green predominated 
but that these combined to form yellow. 

Curves were shown illustrating the 
three factors most troublesome in ındi- 
vidual work in photometry: Color blind- 
ness, intensity and the angle of vision. 

Beginning with the Rumford, the 
speaker described the various forms of 
photometers, including the Bunsen, Lum- 
mer-Brodhun, flicker, Albrecht sphere, 
mirror and Matthews. He did not believe 
that the balance obtained with a flicker 
photometer was essentially of the correct 
photometric value. 

Announcement was made that a special 
course In lighting was soon to be started 
under the direction of Prof. H. C. Parker. 
CE 
Chicago Section, Illuminating Engineer- 

ing Society. 

The Chicago Section of the Illuminat- 
ing Engineering Society is making a poll 
of its members as to their sentiments 
upon the question of holding the April 
mecting at noon rather than in the eve- 
ning, as heretofore. All members should 
make their opinion known to the sec- 
retary, George Harvey Jones, 139 Adams 
Street, Chicago, as soon as possible. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


ROCKY MOUNTAIN BELL THLEPHONE. 


The Rocky Mountain Bell Telephone 
Company reports for the year ended De- 
cember 31, 1908, as follows: 


1908. 1907. 
Gross: aeae a a Pee ee $1,698,141 $1,561,797 
FOXDONSCS sade peas ieee oe 1,485,146 1,516,255 
INGE: cei bees oe came Seton ele eis $ 209,995 $ 45,542 
Interest charges...........05 314,992- TEREE 
DeCHCH scean na aes nes $ 104,997 ....... 


The company now has 42,495 stations 
installed, a slight increase during the 
year. Expenses were heavily charged for 
deferred maintenance during the year, 
so that the showing cannot be called a 
normal one. The company has $8,580,- 
792 of assets and a floating indebtedness 
of $5,865,280. 


GRAYS HARBOR RAILWAY AND LIGHT. 


The report of the Grays Harbor Rail- 
_way and Light Company for the year 
ended December 31, 1908, compares as 
follows: 


1908. 1907. 
TOSS” orreee cs owes Shee eee $205,978 $193,743 
fxpenses and taxeS..........6. 118,823 105,272 
Nete epeieieeG eet ie Sets $ 87,155 $ 88,471 


TORONTO RAILWAY. 


One of the best traction reports is that 
of the Toronto Railway Company, which 
in a year of depression in sympathy with 
the conditions prevailing in the United 
States increased its gross earnings and 
reduced its operating expenses. As a re- 
eult, net earnings were the largest in its 
history. 

The Toronto lines show evidence of the 
most efficient kind of management. With 
heavy charges imposed by the city in re- 
turn for the use of its streets, the com- 
pany nevertheless managed to meet all 
expenses, maintain the property in excel- 
lent style, take care of its bond interest 
and earn a surplus of 11.8 per cent on its 
$8,000,000 of stock. The surplus of 
$947,198 was sufficient to pay the regular 
six per cent dividend and leave a balance 
of $467,685. 

There was paid to the city in 1908 
$578,995 out of the total earnings of 
$3,566,493, or sixteen cents out of every 
dollar paid in by passengers. Of this 
sum, $81,158 was on account of pave- 
ments and $50,439 for taxes, but the re- 
mainder, $447,397, was a direct toll col- 
lected on fares taken in. During the 
term of its franchise the company has 
paid the city of Toronto a total of 
$4,609,785. 


A summarized statement of the income 
account for the past two years makes the 
following comparison: 


1908. 1907. 
GYOSS: covexreiause esate: $3,630,273 $3,511,198 
Operating expenses.......... 1,889,046 1,893,286 
INGE T EEE Susie eee eles $1,721,226 $1,617.961 
Operating ratio, per cent... 52.9 53.9 


Since the close of the last year busi- 
ness has improved and the prospects for 
another good report are very favorable. 
in the month of January, 1909, gross 
earnings were $18,600 ahead of that 
month of 1908. 

Toronto Railway’s income account for 
the year ended December 31, 1908, com- 
pares as follows: 


1908. 1907. 
ClOSS os ee eerie de RSS $3,610,274 $3,511,198 
Expenses é45446 owes cass es 1,889,047 1,893,138 
INCE porede eee oea aD eaa $1,721,226 $1,617,960 
CHAlZOS: 6.26 eere oee e e a 774,028 721,802 
Surplus. secre ercran ai enes $ 947,198 $ $896,158 
Dividends ......sessessessea. 379,514 473,387 
Surplus 0 eccd cere atin siet $ 467,684 $ 422,771 
Contingent accounts......... 150,000 125,000 
Net surpluS.........eeeee0. $ 317,684 $ 297,771 


The surplus available for dividends, 
£947,198, is equal to 11.84 per cent earned 
on the $8,000,000 capital stock. 

The company paid the city of Toronto 
in 1908 $578,995, an increase of 210 per 
cent in the last decade. Since the incep- 
tion of the company in 1891 it has paid 
into the city treasury $4,609,785. Freight 
and express earnings continue to improve 
and show a gain of 23 per cent over the 
previous year. 


NIAGARA FALLS POWER COMPANY. 

The annual report of the Niagara Falls 
Power Company and the Canadian Ni- 
agara Power Company for the year ended 
December 31, 1908, is issued. The com- 
bined income account for the year 1908 
compares as follows: 


1908. 1907. 
Gros s ae ea en a a $1,681,941 $1,683,223 
Expenses ....ssscsecceseseso 442,617 447,076 
INCE ising ecient Sete t eae ss $1,259,324 $1,236,147 
Other income............0..- 88,704 (62,535 
Total income.............. $1,348,028 $1,398,682 
Fixed charges, etc.......... 1,190,737 1,188,009 
SUPPLUS: sssri ese aussa $ 157,291 $ 210,673 


AMERICAN GAS & ELECTRIO. 
The American Gas and Electrice Com- 
pany’s comparative statement for the 


quarter ended December 31, 1908, shows 
es follows: 


1908. 1907. 
Gross earnings ..........0eeee. $652,364 $540,362 
Expenses, taxes, charges, etc. 469,054 356,570 
Net iNCOMe......ss..sssesseso $183.310 $153,792 
Net expenses, A. G. & E....... 15,259 32,947 
Net IncOM6@ ss 665056 eeae erence $168,050 $120,844 
Interest, 5% col. gold bonds.... 78,525 78,525 
Dividend on preferred stock.. 23,006 19,856 
Surplus 66s vescdsoeses E $ 66,519 $ 22,463 


Vol. 54—No. 11 


AMERICAN DISTRICT TELEGRAPH OF NEW 
7 JERSEY. 

The American District Telegraph Com- 
pany of New Jersey has issued a report 
of operations for the calendar year 1908 
(December estimated), which compares 
with the actual returns for the year 1907 


as follows: 
January 1 to December 31: 


1908. 1907. 
Gross carnings............... $3,192,000 $3,017,174 
Expenses P E eR EAEE 2,407,000 2,304,214 
Net earnings............. *$ 785,000 $ 712.960 
Dividends .....ssesesesess.o 398,088 396,899 
Surplus ..sssesssecsssessoe $ 386,912 $ 316,061 


*Balance for dividends shows 7.91 per cent 
ance on the $9,909,850 capital stock outstand- 
ng. 

The company paid its twenty-fourth 
consecutive quarterly dividend on January 


22, 1909. 


TOLEDO RAILWAY AND LIGHT. 


The report of the Toledo Railways and 
Light Company, for the month of Decem- 
ber and twelve months ended December 
31, compares as follows: 


Month of December: 
1908. 1907. 


GT OSS. eie oe eee hes Gh we ook $ 235,974 $ 226,034 
Operating expenses ........ 120,356 124,007 
Net Spice Ase owe eee eae $ 115,618 $ 102,027 
Other income...........c.c00. 93 835 
Total income.............. $ 115,711 $ 102,862 
Charges and taxes.......... 72,125 68,604 


Surplüs 246006 ese556 ek Bees $ 43,586 $ 34,258 
January 1 to December 31: 
GrOSS op Sin Daas 5G ee ek $2,538,633 $2,554,290 
Operating expenses......... 1,377,021 . 1,455,503 
Nët cd ose kis awa seis oa eas $1,161,612 $1,098,787 
Other income................ 3,477 10,910 
Total income.........2..2% $1,165,087 $1,109,697 
Charges and taxes........... 851,782 794,996 
Sürp plüss ee scese os rnis $ 313,307 $ 314,701 


CUMBERLAND TELEPHONE AND TELEGRAPH 
COMPANY. 

The Cumberland Telephone and Tele- 
graph Company has issued its full 
pamphlet report for the year ended De- 
cember 31, 1908. Tke income account 


compares as follows: 
1908. 1907. 


GrOSS .....eeeeee at cate $6,141,817 $5,917,273 
EXPENSES .......0--. eee eee. 3,662,972 3,642,634 
INGE. dana N $2,478,845 $2,274,639 
Charges and taxeS.......... 485,415 521,950 
Surplus 6 aaws-be-086 600 eare $1,992,430 $1,752,689 
Dividends .....cssssesesseso 1,476,011 1,327,681 
Surplus- eek oh ht as ees $ 517.419 $ 425,008 
Previous surplus............ 2,768,783 2,348,776 
Total surplus.............. $3,286,202 $2,768,783 


*Equal to 10.12 per cent earned on the $19,- 
680,150 capital stock. 
COLORADO TELEPHONE. 


The Colorado Telephone Company re- 
ports for the year ended December 31, 


1908. The statement of earnings com- 
pares as follows: 
1908. 1907. 
GOSS bscknin os Geen des owes $2,709,701 $2,514,366 
Expenses ...cccscccccccceces 1,866,682 1,756,767 
Net: cictiateucenasehecaets $ 843,019 $ 757,599 


The total miles of exchange lines as of 
December 31, 1907, were 150,852. The 


d 


3P 


March 13, 1909 


same figures at the end of the year, De- 
cember 31, 1908, were 159,598 miles, an 
increase of 8,746 miles. Thirty-six per 
cent of the total amount of wire is un- 
derground. 


INTERBOROUGH RAPID TRANSIT. 


Interborough Rapid Transits report 
for the quarter and six months ended 
December 31, 1908, as filed with the Pub- 
lie Service Commission, compares as fol- 
lows: 

Three months ended December 31: 


1908, 1907. 
GOSS” ardran ann ea oaks e. e. -$6,756,899 $6,501,496 
EXPENSES wien kia ewe ee ee ees 2,691,804 2,602,094 
Nêt iy Caren se paa Anai $4,095.094 $3,699,401 
Other income............... 341,988 306,940 
Gross income............ -- $4,437,083 $4,006,341 
Deductions from income as follows: 
- Interest on funded debt..... $ 499,208 $ 275,000 
Taxes on property.......... 55,901 38,440 
Taxes on earnings and stock 49,890 51.707 
Taxes on special franchises. 437,516 367.567 
 SReEntälR oi gncew se reires veces 2,007,253 1,993,035 
Discount and expenses...... 3,032 resni 
Total deductions.......... $3,052,802 $2,725,750 
Sürplüus cota awe Mouse hes $1,384.280 $1,280,591 


Operating cost, 39.66 per cent of earnings (ex- 
cluding all taxes). 
Six months ended December 31: 


1908. 1907. 
GYOSS: Ooo ade eben nennu. $12,115,786 $11,456,623 
EXPenses ....c. ccc eee ee eee - 9,367,514 5,220,661 
Nêt: ie od cee nenea s $6,748,272 $6,235,962 
Other income .............. 679,163 596,520 
Gross income.............. $7,427,435 $6,832,482 
Deductions from income: 
Interest on funded debt....$ 999,208 $ 550,000 
Tax on property and earn.. 193,418 184.655 
Special franchise taxes...... 747.516 627.567 
Rentils orrea galt aea AA 4,005,682 3,982,577 
Discount and expenses...... } 6.140 EN 
Total deductions..........$5.951,966 $5.344.800 
SOUR? darai En EN $1,175,469 $1.487.682 


Directors of the Interborough Rapid 


Transit Company have declared the reg- 


ular quarterly dividend of 214 per cent, 
pavable April 1 to stock of record March 
19. Books close March 19 and reopen 
April de 


DALLAS ELECTRIC CORPORATION. 


The earnings for the month of Janu- 
ory and twelve months ended January 


31, 1909, of this company compare as 
follows: 


1909. 1908, 
January gross.............. $ 117.107 $ 89,616 
January Net... ccc cee 36,453 27.049 
Surplus over charges........ 7,614 o 581 
Twelve months gross....... 1.197.459 = 1,127,965 
Twelve months net.......... 398.716 371.675 
Surplus over charges....... 51,582 45,029 

*Deficit. 


GALVESTON-HOUSTON ELECTRIC. 
The earnings for the month of Janu- 
ary and twelve months ended January 


31, 1909, of this company compare as 
fellows: 


1909 1908 
January gross............... $ 91.4385 $ 80,615 
January net... ..ec cece ee eee 32,436 29,528 
Surplus over charges....... 10,403 9,036 
Twelve months gross..... «+ 1,099,266 1,055,866 
Twelve months net.......... 463,382 434,445 
Surplus over charges........ 216.564 206,670 


MINNEAPOLIS GENERAL ELECTRIC. 


The earnings for the month of Janu- 
ary and twelve months ended January 


31, 1909, of this company compare as 
follows: 


1909. 1908. 
January Zross......... cc eee, $ 105,640 $ 93,936 
January neti... cc eee eee 64,517 55,690 
Surplus over charges........ 34,295 25,043 
Twelve months gross,....... 1,020,119 930,175 
Twelve months net.......... OS4.914 501,849 
Surplus over charges....... 202,737 156.599 


NORTHERN TEXAS ELECTRIC. 


The earnings for the month of Janu- 
ary and twelve months ended January 
31, 1909, of this company compare as 
follows: 


19909, 1990S, 
January §ross.............5. $ 88,937 $ 74.201 
January neti... cc. ec eee eee 34,394 30,846 
Surplus over charges....... 17.210 16,773 
Twelve months gross....... 1,095,313 1,960,202 
Twelve months net......... 454,072 465,871 
Surplus over charges....... 261,421 $06,933 


SEATTLE ELECTRIC. 


The earnings for the month of Janu- 
ary and twelve months ended January 
31, 1909, of this company compare as 
follows: 


1909. 1908. 
January SrosSs8............066 $ 402.510 $ 364,202 
January netic... ccc eee ee eee 152,517 124,308 
Surplus over charges........ 54,279 42,199 
Twelve months gross........ 4,559,096 4,191,672 
Twelve months nmet......... 1,878,445 1,716,868 
Surplus over charges........ 771,670 777,515 


EASTON CONSOLIDATED ELECTRIC. 


The annual report of the Easton Con- 
solidated Electric Company for the vear 
ended December 31, 1908, compares as 
follows: 


; 1908. 1907. 
Gross (East Tro............00, $330,231 $350,168 
Operating expenses............. 224,937 230,898 

Net (East Tr.)............005 $105,293 $119,270 
Charges and taxes............. 61,550 41.593 
Surplus (East Trod............ $ 43.713 T7727 
Add ine. Edison, It............ 26,050 26,270 

Gross net, © ©. E.......... $ 70.263 $103,997 
Operating expenses............. 12,301 8,22 

Net, East. Cons. E.......... $ 57.962 $ 95,761 
CHAT EOS) yu Somes eel a ea ES 61,850 29,025 

Deficit, E. C. Iis4 cessawa dss $ 3,SSS *$ 36,242 
Dividend palid............. 0000 as meee ace 37,900 

Deficit for vear.............. $ 3,85858 $ 1,258 

*Surplus. 


CATARACT POWER AND CONDUIT COMPANY. 

The Cataract Power and Conduit C'om- 
pany reports for the fiscal vear ended 
December 31, 1908, compared with the 


previous year, as follows: 
l 1908. Changes. 


EarDinNgS 6:05.45 tena daewe bii ka $1.058,531 *$ $3.277 
IGXPCHSOS. 2.244 sak aathwecvses 743,000 = * 103,086 
Net earnings.............6. $ 315.531 t$ 19,808 
Other income................. 2,941 $3,339 
Net iIncome................ $ 318.473 t$ 23.147 
Fixed charges, etec.......... 108,574 *S8,490 
Balanee. eseeesi saves. eva $ 209,899 t$ $1,637 
Bond redemption fund....... 38,100 1,200 
Capital amortization fund... 46,000 $1,159 
Total appropriations....... $ 84,100 °$ 50 
Surplus: 4. Gee ct keen $ 125.799 t$ 31.687 
Previous surplus ........... 250,027 26.350 
Total surplus ............. $ 375,326 t$ 5.337 


*Increase. tDecrease, 


AURORA, ELGIN & CHICAGO. 
Aurora, Elgin & Chicago’s report for 
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January and seven months compares as 
follows: 


1909, 190$ 
GTOSS scene eare EA E E aes $ 99,637 $ 93,955 
Expenses EDE r A a are 61,937 58,903 
IWR. . Sesh Gig ore oe owe oe Bead $ 37.699 $ 35,081 
TreductionsS ... ccc cece ccc eee eee 28,189 28,111 

Surplus ...essesesssssossoss.e $ -9,509 $ 6,97 
Seven months gross............ 880,682 70.207 
Expenses ....... AEAEE EAEE AE 470.689 472.653 
Seven months net............ $409,993 $494,553 
Deductions ..esesssssesesesseso 194,667 194,694 


ee 


Seven months surplus........$213,325 $209,859 
—— @ @ o —_____ 
Dr. Graham Bell’s Tetrahedral Kite 
Experiments. 

At Baddeck, Nova Scotia, the members 
of the Aerial Experiment Association have 
Leen trving out their new flying machine 
at the home of Dr. Alexander Graham 
Bell. The tetrahedral-kite principle has 
heen a hobby of Dr. Bell’s for many years, 
and the real reason for organizing the 
association was to develop the cellular 
kite as a practical flying machine. 

A new fifty-horsepower, eight-cevlinder 
motor was built at Hammondsport, N. Y., 
ov Glenn H. Curtiss for the Silver Dart, 
and it is also being used in Dr. Bell's 
new tetrahedral kite, which he calls the 
Cyenet II. This is the first time that 
an effort has been made to raise one of 
these huge kites in the air by motor 
power. Last vear the late Lieutenant 
Selfridge made a successful flight of more 
than half a mile in a tetrahedral kite. but 
it had no motor, the kite first being towed 
bv a boat on the Bras d'Or Jakes, and thus 
rising in the air like a glider. 

The tetrahedral kite is composed of 
hundreds of triangular cells, the one now 
being tried out at Baddeck containing 
3,690 of these cells. It weighs 950 
pounds with the operator, including the 
motor, which, with all of its component 
parts, weighs about 200 pounds. The 
kite is about fifty feet long. 

The association, which has been en- 
gaged in experimental work with aero- 
planes and tetrahedral kites for more 
than a vear, will be formally disbanded 
at Baddeck, N. S., on March 31. 

The association has spent $35,000 in its 
experiments. Dr. Bell’s big tetrahedral 
kite, equipped with a motor, which is 
known as the association aerodrome No. 
5, and the Silver Dart aeroplane, are now 
at Baddeck, and several more trials will 
be made with them over the ice of the 
Bras l'Or lakes this month. Plans have 
keen made for two new motors, one of 
twenty-five and the other of fifteen horse- 
power, which will be fitted to the pew 
acroplanes that are to be finished early 
in May. 
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Novel Electrical Show Windows. 

The accompanying illustration shows 
the window of the Central Electric Com- 
pany of Peoria, Ill., which was trimmed 
in an appropriate manner for the Lincoln 
anniversary. The whole of the lettering 
was done with common porcelain knobs 
and the border was made of the same 
with the use of some three-inch tubes, as 
also the shield in the centre. All was 
made upon a background of blue, while 
upon the shield was a wax silhouette of 
the martyred president. The arrangement 
exhibited patriotism and good taste, and 
pedestrians by the score stopped to study 
it. The display showed what can be 
made with as unpromising materials as 
the common porcelain knobs and tubes 
used in wiring. The window was de- 
signed and arranged by L. B. Van Nuys 
of the company. 


ident of this company. 
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Important Developments in Mexico. 
Important electrical developmenis have 


„heen reported from different parts of Mex- 


ico during the last few days. The most 
important of these is the project of instal- 
ling a hydroelectric plant on the Conchos 
River in the state of Chihuahua. A syn- 
dicate of Canadians who were formerly 
interested in the Mexican Light and Power 
Company, have organized a company called 
the Mexican Northern Electric Company 
to carry out their plans for establishing 
the new plant in Chihuahua. G. F. 
Greenwood of Montreal, Canada, is pres- 
He and other 
stockholders are now in Mexico arranging 
for commencing construction work on the 
Lig enterprise. More than $5,000,000 
will be expended in the installation of the 
initial hydroelectric plant which will have 
a capacity of 15,000 horsepower. The 
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pania de Tranvias, Luz y Fuerza, and are 
controlled by Fernando Pimentel, a multi- 
inillionaire of Mexico City. The Guana- 
juato Power and Electric Company, the 
stock of which is owned principally by 
Colorado Springs, Colo., men, has made 
on offer of $4,250,000 gold for the prop- 
erty of the Campania de Tranvias, Luz 
y Fuerza. One of these is that Mr. 
Pimentel and associates must remove 
from the field all competing interests. 
In order to do this the Pimentel interests 
have entered into a combination with 
Manuel Cuesta, of Guadalajara, who 
owns a valuable concession from the 
Mexican government for the installation 
of a hydroelectric plant on the Santiago 
River and the establishment of electric 
street-railway system and lighting facili- 
ties for Guadalajara, whereby a company 
with a capital stock of $10,000,000 (Mex- 


. 
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NOVEL ELECTRICAL SHOW 


Another window that attracted much 
attention is shown in another illustration. 
It was arranged to show the saving in 
consumption of current by the use of 
tungsten lamps. On the shield were 
shown three meters all connected to the 
respective lamps, which were a thirty- 
two-candlepower lamp, a forty-watt tung- 
sten and a common sixteen-candlepower 
lamp. The wires from the meters were 
taken direct to each lamp in plain sight, 
and with the use of the glass-case meters 
made a striking demonstration of the 
saving of current by the use of the new 
lamps. The signs also gave a short de- 
scription of the lamps and helped draw 
attention to the saving of current. The 
‘use of the glass-cased meters allowed the 
revolutions of the discs in the meters to 
be seen from the sidewalk; also the 
longer the lights were used the greater 
was the difference registered. Ve 
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WINDOWS OF THE CENTRAL ELECTRIC 


plant will be constructed so that it can 
be enlarged to meet future demands made 
upon it for power. It is planned to run 
transmission lines from the plant to the 
cities of Parral, Jiminez, Chihuahua and 
other smaller towns, and to many of the 
larger mining camps in that part of the 
country. It is stated that the Mexican 


Northern Electric Company has a work- 


ing capital of $15,000,000 gold. E. B. 
Greenshields of Montreal is vice-president 
and Frank Thompson, of the same city, 
is secretary of the company. 

Another large transaction in the elec- 
trical field of Mexico, which is now pend- 
ing with every prospect that it will soon 
be consummated, is the purchase by the 
Guanajuato Power and Electric Com- 
pany of the electric-light and power 
plants and the electric street-railway sys- 
iem of the city of Guadalajara. Those 
several interests are owned by the Com- 
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ican) shall be formed to take over and 
put into operation that part of the Cuesta 
concession which provides for the instal- 
lation of a hydroelectric plant and the 
building of transmission lines to Lake 
Chapala where the power will be used for 
irrigating works. The Guadalajara field 
will not be invaded by the Cuesta com- 
pany under the terms of this agreement. 
The Guanajuato Power and Electric 
Company recently enlarged the capacity 
of its hydroelectric plant at El Duro, 
state of Michoacan. The company is now 
furnishing power from its El Duro plant 
for the Guanajuato mining district and 
city, and several other towns of that re- 
gion, including Irapuato and La Barca. 
Some of its transmission lines are already 
more than 100 miles long, and if it en- 
ters the Guadalajara field from its El 
Duro plant this transmission line will be 
200 miles or more in length. D. 
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The St. John River Development of the 
Grand Falls Power Company. 

The contract for the construction work 
involved in the hydroelectric development 
of the Grand Falls Power Company on 
the St. John River at Grand Falls, N. B., 
has been placed in the hands of the Frank 
B. Gilbreth organization of New York. 
John B. McRae of Ottawa, Canada, is 
the chief engineer and Ralph Mershon of 
New York is the electrical engineer. 

This plant will generate 100,000 horse- 
power, which will be furnished to the 
various cities throughout New Brunswick 
and Maine. 

The work involves, among other fea- 
tures, the construction of a number of 
shafts in rock excavation 130 feet deep, a 
power chamber thirty feet by 260 feet 
and 130 feet deep, and a tail-race tunnel 
twenty-eight feet in diameter and 2,400 
feet long, a power house 350 feet long 
and 260 feet wide. The intake shafts will 
be nine in number and twelve feet in 
diameter, 130 feet deep. 

The plant will be equipped with the 
most approved hydraulic and electrical 
machinery for high-potential and long- 
distance transmission. Actual construc- 
tion will be begun immediately. 

The falls and waterpower on the St. 
John River at this point is the largest 
in Eastern Canada and its development 
will result in the establishment of a large 
number of manufacturing enterprises. 
The total head developed will be 135 feet. 
Numerous auxiliary works, substations 
and long-distance transmission lines will 
be erected. 

The St. John River at Grand Falls 
(which is the largest river in New Bruns- 
wick) describes a horseshoe curve at this 
point and has a fall of 135 feet. 

Grand Falls is situated on the Canadian 


-Pacific Railroad about 200 miles north 


of St. John, N. B., and about two miles 
east of the state of Maine. 

The expenditure involved will amount 
to over $5,000,000. 
@@e 

Missouri Electric Association. 

The executive and advisory committees 
of the Missouri Electric Light, Gas and 
Street Railway Association have chosen 
Springfield as the place of meeting for 


_ the annual convention to be held April 


15, 16 and 17. The membership and in- 
fluence of the association are constantly 
growing. W. B. Hays is president, R. J. 
Irvine, first vice-president, and C. L. 
Clary, secretary and treasurer. 


Industrial Exposition at Cleveland, Ohio® 


Cleveland’s Industrial Exposition, which 
will be held June 7 to 19, will be unusual 
among home-product expositions in the 
diversity of manufactures shown. It is 
estimated that 125,000 different articles 
come out of the city’s 3,500 shops. Cleve- 
iand is in the lead of American cities pro- 
ducing steel ships, heavy machinery, hard- 
ware, twist drills and small tools, wire 
and wire nails, bolts and nuts, vapor 
stoves, electric carbons, malleable castings, 
telescopes, gasoline, steam and electric 
automobiles. 

The exhibits range from the latest types 
of street cars and ponderous machinery, to 
the intricate products of expert workman- 
ship, and to accommodate them the ex- 
position committee has chosen Central 
Armory, the largest available hall in the 
city, and will erect a temporary exposition 
building diagonally across the street. The 
area of the two halls will be 14,655 square 
feet. The short approach to the exposi- 
tion buildings from the main thorough- 
fares of the city will be appropriately 
decorated, and illuminated at night. 
ede i 

Telephone Lines Merged. 

The directors of the United States 
Telephone Company, Cleveland, Ohio, on 
March 6 closed a contract with repre- 
sentatives of the Independent Long Dis- 
tance Telephone and Telegraph Syndi- 
cate, of New York and St. Louis, for 
operating in connection with the United 
States company’s lines in Ohio, Indiana, 
Michigan, New York and Pennsylvania. 

The contract contemplates the organ- 
ization of a corporation with a capital 
of $2,500,000 as a preliminary company 
to co-operate with the United States com- 
pany. 

One million of this amount is to be 
paid in within six months. The forma- 
tion of the new company will mean an 
extension of the independent lines. 
ede 
An Impostor Working the Electrical 

Field. 


Notice has been given by several elec- 
trical companies that a man representing 
himself as George W. Reed and also as 
Mr. Phillips, has attempted to borrow 
money from electrical companies by plac- 
ing with them a fictitious order and ne- 
gotiating for a large purchase. He is 
described as a good-looking man of about 
fifty years of age, about five feet eight 
inches in height, with gray hair and mus- 
tache. He is apparently moderately 
versed in electrical matters. 
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Street Cars that Run Through Water. 

The Ohio River has a decided flood 
period each spring, as it is laden with the 
melted snows from the Appalachian 
Mountains. The river rises to such an 
extent that its adjacent lowlands and 
wharves are flooded for some time. In 
Cincinnati, Ohio, the lower part of the 
city, generally called the “bottoms,” is 
annually subjected to a prolonged flood 
in which the cellars are invariably filled 
with water and the streets become im- 
passable. 

When the water gets so high that it 
would get into the street-car motors, the 
traction company fits up special cars with 
the motors and wiring elevated above the 
danger line. These cars then make the 
vun through the flooded district and 


CAR RUNNING THROUGH SUBMERGED 
STREETS IN CINCINNATI, OHIO. 


transfer their passengers to regular cars 
at the borders of the affected area. 

The accompanying illustration shows a 
group of these cars in Cincinnati and a 
characteristic scene in its “bottoms.” 
The cars are well patronized by people 
who take the trip for its novelty. 
edo 
“Wireless” Dispatching from Fast Train. 

A special train equipped with “wwire- 
less” apparatus exchanged messages while 
running at full speed between Cleveland 
and Chicago last week. On the train 
were the members of Frederick Thomp- 
son’s theatrical company, which has been 
presenting “Via Wireless.” 

Wires were carried to an aerial strung 
on the roof of the car. The first success- 
fu] message was sent to Cleveland just 
before that city was reached. From that 
time until within thirty miles of Chicago 
the operator was in unbroken communica- 
tion with other operators in the cities 
along the line. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


THE USE OF STEEL BANDS AS TRANSMIS- 
SION BELTS. 

Steel bands have recently begun to be 
used in place of leather, rubber and other 
belts or rope for the purpose of power 
transmission. On account of their thick- 
ness, ordinary belts can be used only with 
pullevs of large diameter, and they must 
be frequently tightened. These inconve- 
niences are absent when steel bands are 
used. They need not be retightened, do 
not slip and they also wear less quickly 
than belts of other material. On account 
of their great strength the steel bands can 
he narrower than ordinary belts, and the 
pulleys can be narrower and lighter. Thev 
can be made absolutely rectilinear, and 
they operate regularly and _noiselessly. 
They are now used in many shops and 
are preferable where there are great vari- 
ations of temperature and where the at- 
mosphere is damp. The motor and the 
machine driven may be placed close to- 
gether when steel bands are used. Pro- 
fessor Kammerer, of Charlottenburg, has 
made very exact tests with them and 
found that a band ten millimetres wide 
and 0.5 millimetre thick can be used for 
transmitting ten horsepower. The slip 
was at most 0.15 per cent and the loss 
of power insignificant. The steel bands 
are also extensively employed with dy- 
namos and electric motors, for they re- 
quire no attention and they work uni- 
formly, without shocks and jerks. Their 
original cost and expense or maintenance 
is lower than that of ordinary belting.— 
Translated and abstracted from L’Indus- 
trie Electrique (Paris), February 10, 
1909. 

< 
OZONE VENTILATOR. 

The disinfectant properties of ozone 
are well known, and a large number of 
apparatus, nearly all utilizing the silent 
discharge, and therefore requiring a trans- 
formation of current, have been invented. 
The principle of the present apparatus is 
based on the possibility of producing 
ozone by making the oxygen of the air 
act on certain incandescent bodies. ‘The 
material used is a Nernst rod, and it 
gives excellent results. The apparatus 
comprises a small fan, which draws air 
through a tube, the centre of which con- 


tains the incandescent body. The Nernst 
rod is first heated by a coil, and when 
it has reached the required temperature 
this coil is automatically disconnected by 
an electromagnet and the fan is started 
sutomatically at the same time. The en- 
tire apparatus is small and mounted on 
ene base. The quantity of ozone formed 
ıs relatively large. A slight odor of 
ozone is diffused in a few minutes through 
a room of 100 to 150 cubic metres by a 
single apparatus.—Abstracted and trans- 
ated from L’Industrie Electrique (Paris), 
February 10. 
< 

SEARCHLIGHTS IN NAVAL WARFARE. 

There is probably no more serviceable 
field for the searchlight than its use in 
the navy. Its value in exposing prowling 
torpedo boats on a dark night is its most 
useful application in this service. The 
area commanded by a searchlight would 
seent to be of sufficient extent to keep 
such boats out of torpedo range, and if 
thev come within the light-swept area they 
snould be directly dispatched by gun fire. 
However, it has been found that the value 
of the searchlight in this respect is con- 
siderably diminished by a number of pe- 
culiarities. The searchlight beam serves 
in embarrass the gunner almost as much 
as it helps him. The preponderance of 
blue and violet rays in the light causes 
the appearance of a white fog, due to 
reflection of particles of dust and mois- 
ture in the atmosphere, since these rays, 
being of shorter wave-length, are most 
easily absorbed. Therefore, those rays 
that have traveled as far as the objective 
point and have been reflected back are 
very much weaker than those that have 
traveled out only as far as the dust par- 
ticles and returned a shorter distance. The 
effect is to reduce the contrast between 
the large volume of reflected light arriv- 
ing from the object and the smaller vol- 
ume of brighter light reflected from the 
atmosphere. If a red beam can be em- 
ploved, this contrast would be much more 
inarked. There would be much less ab- 
sorption, and the greater volume of re- 
flected light from the boat or other object 
would make it a more conspicuous target. 
Another error is due to the high re- 
flective power of the smaller wave-lengths, 


which makes the objects appear to be in 
a false position. Still another defect and 
a very serious one is that the bright beam 
thrown by a searchlight exposes its source 
and makes it visible in all directions. To 
overcome some of these defects, it has 
been proposed to polarize the beam of 
light. This would make the beam almost 
imperceptible, and yet make it equally 
effective in illuminating the objective 
point. Since polarization introduces com- 
plications, however, it has been proposed 
io increase the efficiency of the search- 
light as a defensive weapon by suppress- 
ing the violet end of the spectrum. This 
could be accomplished somewhat at least 
by using instead of a silvered mirror a 
reflecting surface that would reflect only 
the longer wave-lengths. Still another 
salution seems to be to make the nature 
of the light emitted by the arc itself of 
such a character as to avoid the short 
wave-lengths; for example, by using or- 
ange light, such as is now quite common 
for are lamps.—Abstracted from the 
Electrical Review (London), February 19, 


1909. 


< 
STEAM-TURBINE EFFICIENCY. 

This article opens with a refutation of 
the old fallacy that the efficiency of a 
steam turbine decreases as the number 
of stages is increased. From the stand- 
point of hydraulics, the statement that a 
reduction of stages tends to an increase 
of efficiency is unsound, and in the case 
of a turbine working with an elastic fluid 
it is even more fallacious. In the steam 
turbine not only does the efficiency gain 
by the fact that with a large number of 
stages the final loss by “carry-over” is 
reduced, but there is a further benefit 
from the fact that in the multi-stage tur- 
Line the efficiency ratio is always greater 
ihan the hydraulic efficiency, because part 
of the energy wasted in fluid friction at 
the higher stages is available for doing 
work in the lower. This discrepancy be- 
tween the hydraulic efficiency and the 
efficiency ratio of a multi-stage turbine 
lecomes greater the less the hydraulic 
cficiency. Neglecting “carry-over” losses, 
the efficiency of a turbine depends upon 
the relative and not on the absolute ve- 
locities of the moving fluid. It is as im- 
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portant that the relative velocities siall 
not be such as to involve high losses by 
shock and fluid friction in the fixed 
blades, as it is in the case of the moving 
ones. Aside from leakage losses and 
commercial considerations, the possible 
efficiency of the reaction type of steam 
turbine should be considerably greater 
than that of the impulse type: In the 
former the losses per stage are due to the 
friction and shock at one row of blades 
only, while in the latter type there are 
included in each stage the losses due to 
friction and shock of two rows at least. 
In commercial practice, however, there is 
no great difference between the best re- 
corded efficiency ratios of the two classes. 
This is due to the fact that the reaction 
type suffers more from leakage losses than 
the impulse type, and also because it is 
commonly run at full load at a much lower 
fraction of its synchronous speed than is 
ihe impulse type, in order to reduce its 
first cost.—Abstracted from Engineering 
(London), February 19, 1909. 
e 


BENZINE-ELECTRIC MOTOR CARS FOR 
RAILWAYS. 

A benzine-electric car recently fur- 
nished by the French Westinghouse com- 
pany for a small railway in Eastern Prus- 
sia is here described. The equipment of 
the car consists of a benzine motor with 
fivwheel, connected to a dynamo by means 
cf an elastic coupling, the tubing for the 
tenzine motor, the conductors and apna- 
ratus of the direct-current dynamo, two 
direct-current railway motors and the con- 
trolling devices. The benzine motor is 
a Westinghouse machine of the four-cycle, 
four-cylinder type, capable of developing 
fifty horsepower at 925 revolutions per 
minute. Each cylinder has a bore of 135 
millimetres and a stroke of 155 millime- 
tres. The carburetter is attached to the 
motor. The cylinders and valve seats 
have double walls to permit the circula- 
ion of the cooling water, which is driven 


through it and the cooler on the roof of 


the car by a small pump. Lubrication 
of the machine is also effected by a small 
pump. The dynamo has four poles and 
generates thirty-two kilowatts under a 
tension of 500 volts at 925 revolutions 
per minute. Each one of the motors has 
a capacity of twenty-five horsepower at 
380 revolutions per minute. Their power 
is transmitted to the driving axle by 
means of gearing. The speed of the car is 
regulated from the benzine motor, and for 
this purpose the flow of gaseous mixture 
into the motor can be controlled by suit- 
able devices from the motorman’s cabin 


at each end of the car.—Abstracted and 

translated from Elektrotechnische Zeit- 

schrift (Berlin), February 11. 

ede 

April Meeting of the American Institute 
of Electrical Engineers. 

The meeting of the American Institute 
of Electrical Engineers, to be held in New 
York city on April 9, will be devoted to 
two papers relating to high-tension trans- 
mission. These are “High-Voltage Trans- 
formers and Protective and Controlling 
Apparatus for Outdoor Installation,” by 
K. C. Randal], and “Condenser Type of 
Insulation for High-tension Terminals,” 
bv A. B. Reynders. The first paper deals 
with the design of transformers, oil 
switches and lightning arresters for in- 
stallation outdoors, so as to save the cost 
of a substation building and to do away 
with the expense of high-voltage wall out- 
lets.. The second paper relates to a new 
design of high-voltage terminals and 
bushings, which results in a much smaller 
and more reliable bushing than those 
which have been used heretofore and 
which is readily adapted to the construc- 
tion of bushings for outdoor apparatus. 
ede 
The Southern Electrical and Industrial 

Exposition. 

The Southern Electrical and Indus- 
trial Exposition, which will be held in 
the First Regiment Armory, Louisville, 
Ky., April 12-24, under the auspices of 
the Louisville Commercial Club, promises 
to be one of the most important electrical 
events ever held south of the Ohio River. 
Louisville and the South generally have 
perhaps been notably deficient in point of 
electrical development, and in this ter- 
ritorv there appears a good opportunity 
for the wide-awake trade missionary to get 
in some good work. The show, declares 
the management, will be equal if not su- 
perior to the great show held recently in 
Chicago. 

The Commercial Club, which is sponsor 
for the exposition, has a well-known fac- 
ultv for carrving out this kind of work, 
and points with pride to its success in 
the Greater Louisville Exposition, which 
was held in 1907, and which drew 200,- 
000 persons to the city. The electrical 
event is expected to be productive of even 
better results, since an advertising cam- 
paign, such as has never before been at- 
tempted, is now being waged throughout 
the South. In fact, the section south of 
the Ohio River and east of the Mississippi 
River has been deluged with literature 
and souvenirs advertising the Louisville 
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Electrical Exposition, and every salesman 
traveling out of Louisville is making per- 
sonal mention of the exposition to those 
he meets. The railroads are aiding in the 
success of the,enterprise, having fixed the 


. very low rate of one fare plus twenty-five 


ocnfira ab wowed an bo 


‘cents for the round trip, from all points 


in the South. 

Sufficient space has been disposed of to 
insure the success of the exposition, and 
among the exhibitors will be found some 
of the most important electrical manu- 
facturers in the United States. 


ede 


A Joint Meeting of the Four National 
Engineering Societies. 

On Wednesday evening, March 24, the 
American Society of Civil Engineers, the 
American Institute of Mining Engineers, ‘ 
the American Society of Mechanical En- 
gineers, and the American Institute of 
Mlectrical Engineers, will hold a joint 
meeting in the auditorium of the Engi- 
neering Societies Building, in New York 
city. The topic to be discussed is the 
conservation of natural resources. A rep- 
resentative from each society will present 
a paper in regard to some specific feature 
of this vital economic problem. The au- 
thors and titles are: 

1. American Society of Civil Engineers 


-—“The Conservation of Water,” by John 


R. Freeman. 

2. American Institute of Mining Engi- 
neers—“The Conservation of Natural Re- 
sources by Legislation.” by Rossiter W. 
Ravmond. 

3. American of Mechanical 
Engineers—“The Waste of Our Natural 
Resources by Fire,” by Charles Whiting 
Baker. 

4. American Institute of Electrical En- 
eineers—“Electricity and the Conserva- 
tion of Energy,” by Lewis B. Stillwell. 

Owing to Jack of time, there will be no 
discussion on these papers. No resolu- 
tions will be adopted, nor any action 
taken which would committ any or all 
of the societies to the indorsement of 
views presented either in the'paper or in 
the discussion communicated afterward, 
About ten days before the mecting each 
society will send a notice to its own mem- 
bers; this notice will state more fully the 
abject of the meeting, and should be con- 
slered as an invitation to any member 
to submit a written discussion on the 
papers. 

The chairman of the A. I. E. E. com- 
mittee on conservation of natural re- 
sources is Henry G. Stott, 600 West 
Viftv-ninth Street, New» York. 


Society 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


Wagner Single-Phase Motors. 

The Wagner single-phase motor is an 
induction motor having a commutator 
roounted .on the rotor shaft and con- 
nected to the rotor winding. Starting 
with the machine at rest, the brushes, 
which are in pairs and 
cross-connected through 
a low-resistance conduc- 
tor, bear upon the com- 
mutator, temporarily 
short-circuiting the rotor 
winding and developing 
a very powerful starting 
torque on the “repul- 
sion” principle. On at- 
taining full-load speed, 
by the operation of an 
automatic _— centrifugal 
governor, the individual 
Segments of the commu- 
tator are all positively 
connected together, there- 
by transforming the ro- 
tor winding to the squirrel-cage form; 
the motor then continues as an induction- 
type machine. The governor at the same 
time removes the brushes from contact 
with the commutator to save wear. 

No harm can be done the Wagner 
single-phase motor by suddenly interrupt- 
ing or, without the intermediary of re- 
sistance, suddenly re-establishing the cir- 
cuit at any stage of the cycle of its op- 
eration from rest to full speed, irrespect- 
ive of load conditions. If the power 
service should fail for any reason, the 
motor returns to the starting condition, 
and picks up its load when the ‘power 
comes on again, without the assistance 
or attention of the operator. 

The greatest difficulty in the use of 
alternating-current motors upon lighting 
circuits is in the disturbance produced 
at the moment of starting. Polyphase 
motors of the squirrel-cage type take from 
three to eight times normal current at 
the instant of starting, when full normal 
torque is required, and, if this current 
is at low-factor, considerable disturbance 
will result unless the feeder and trans- 
formers are both of ample capacity. 

For a given torque, Wagner single- 
phase motors disturb the one phase from 
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WAGNER SINGLE-PHASE MOTOR. 


MECHANICAL APPARATUS 


which the entire power is taken, less 
than the usual polyphase motor disturbs 
every phase. The actual currents per 
line wire for full-load torque in motors 
wound for 220 volts is shown in the fol- 
lowing table: 


ROTOR 


Size of Motor in H. P. 
5 10 15 
Type of Motor. Amperes. Per Line Wire. 


3-phase squirrel-cage 


with auto-starter.. 54 80 105 140 
2-phase squirrel-cage 

with auto-starter.. 50 75 98 132 
Wagner single-phase 

without starting 

DOX as dine see Vie ee esi 45 68 90 125 
Wagner single-phase A 4 

with starting box.. 33 50 65 90 


PER CENT OF FULL-LOAD TORQUE AND CURRENT 


aM nad nD 


— — 
SESTER REVELUTIONS PER MINUTE 


motors, and that when a starter is em- 
ployed the advantage in the matter of 
line disturbance is greatly in favor of 
ihe Wagner single-phase type. 

In the diagram is shown the torque 
and current of a Wagner single-phase 
motor with and without starting box. It 


OF WAGNER SINGLE-PHASE MOTOR. 


will be seen that the maximum current 
of two-and-one-half times normal is ob- 
tained only at the instant of starting, 
and that it falls off rapidly to normal 
at full-load speed (or less if the motors 
are under-loaded). The time required 
under usual conditions for the motor to 
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STARTING CHARACTERISTICS OF WAGNER SINGLE-PHASE MOTOR. 


It is interesting to note in this table 
that the e1arting currents required for 
single-phase motors, without starter, are 
favorable as vompared with polyphase 


attain full speed is from eight to twelve 
seconds. Motors may therefore be fused 
for full protection without danger of 
blowing at the instant of starting, partic- 
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ularly so if starting boxes are employed. 
The maximum torque is exerted at about 
fifteen per cent of normal speed, de- 
scending in an easy ratio to full normal 
torque at normal speed. The full iine, 
indicating torque obtained when a start- 
ing box is employed, may naturally be 
varied according to the requirements by 
advancing the starting arm more or less 
rapidly. 

Wagner single-phase motors are fur- 
nished for all frequencies from twenty- 
five to 140 cycles and in various sizes 
from one-quarter horsepower to forty- 
horsepower capacity. 

The Wagner variable-speed motor dif- 
fers from the constant-speed motor prin- 
cipally in that it has a commutator which 
remains in service all- the time. The 
speed variations are secured by means 
of an autotransformer controller. As the 
torque of alternating motors varies di- 
rectly as the square of the applied pres- 
sure, wide speed variation may be ob- 
tained Ly varving the voltage applied at 
the motor terminals. , | 

The motors described above are manu- 
factured by the Wagner Electric Manu- 
facturing Company, of St. Louis, Mo. 
ede 

“Union” Shallow Sectional Switch 

= Boxes. 

In order to accommodate the growing 
demand for shallow switches and recep- 
tacles that has lately induced the makers 
of this line of goods to bring out a shal- 
low-type switch, the Chicago Fuse Wire 
ond Manufacturing Company has de- 
signed two shallow boxes of the sectional- 
type construction, to be employed in thin 
partitions, outside walls, and where there 
is not ample room, or where it would 
entail additional work in cutting away 
the material, to install a deeper box. 

The CCS or loom box, as shown sin- 
gle in Fig. 1, is two inches deep, outside 
dimensions, and will take all makes of 
shallow switches and receptacles. The 
switch Ings are drilled on standard cen- 
tres, and, being formed outward, enable 
the body of the box to be made short 
enough so that the attachment ears are 
effectually covered by the flush plate when 
used in old work. The CCS box is pro- 
vided with two knock-outs in each end, 
but has none in the back. It may be 
equipped with anv of the three types of 
ears shown in Figs. 2, 3 and 4. It may 
be built up into gangs from the single 
box as well as from the two-gang, and 
the hook-eve construction used through- 
out allows the spacers to be inserted with- 


out removing screws, which avoids the 
danger of their being lost in the opera- 
tion. 

Fig. 2 illustrates the regular. type F 
car, furnished on “Union” switch boxes, 
unless one of the other types is desired. 
This has the well-known sliding adjust- 
ment and reversible feature, so that it 
may be set to various depths when used 


Fig. 6. 


in new work, according to the thickness 
of the plaster, and being supported by 
pivoted connection may be turned at any 
angle to enable striking the lath, which 
is particularly convenient in old-house 
wiring. 

Fig. 3 shows the type C ear, which 
for certain places is desirable, especially 
when used in connection with a rotary 
flush switch in which the plate has no 
supporting screws. The ears being re- 
cessed into the plate, help hold it more 
rigidly in place. 

Fig. 4 shows the type SF ear, which 
is used only in connection with new 
work, and is preferred where a strong 
anchorage of the switch box is desired. 
The attachment screws being further 
from the edge of the supporting strips, 
are less likely to split or pull out. ‘This 
ear is also provided with an adjustment 
slot, so that the face of the box may be 
brought out three-quarters inch to seven- 
eighths inch from the plaster line. Being 
of stamped steel, there is no danger of 
breaking off the ear by falling or by be- 
ing twisted at an angle, as frequently 
occurs in the case of cast-iron switch 
frames. 

In Figs. 5 and 6 the No. 170 shallow 
conduit box is shown in single and two- 
gang styles, while Fig. 7 shows the spacer 
used to build the box up into any number 
cf gangs. This wall case measures four 
inches long, two inches wide and seven- 
eighths inch deep, outside dimensions, and 


Fig. 5. 
FEATURES OF “UNION” SHALLOW SECTIONAL SWITCH BOXES. 
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has switch lugs spaced to take all makes 
of standard shallow switches and recep- 
tacles. As shown in cut, this is a com- 
bination loom and conduit box, having 
entrance at each end for one-half-inch 
conduit or BX armored cable and two 
five-eighths-inch openings on either side 
for loom, these being located as far from 
the centre as possible so that the ends of 


Fig. 7. 


the tubing will not interfere with the in- 
stallation of the switch. 

The box particularly lends itself to use 
in outside walls where a ferring strip is 
used on the brick, in which case the con- 
duit can be run back of the lath, and it 
is not necessary to recess the box in the 
brick wall. This box is also equally suit- 
able where thin partitions are constructed 
with inch uprights for holding of the 
lath. The combination of conduit and 
ioom outlets in the same box makes it 
particularly adapted to use where changes 
have to be made from conduit to open 
work. 

A flat steel cover can be furnished for 
this box, which makes it an excellent 
small junction or pull box, and when 
desired in new work it can be equipped 
with either of the cars noted and illus- 
trated above. 

—_—_+—s@e— 
The Worcester Mechanical and Elec- 
trical Exposition. 

At Mechanics’ Hall, Worcester, Mass., 
where preparations are being made for the 
Mechanical and Electrical Exposition to 
be held March 27 to April 3, a number 
of prominent business firms have taken 
space and will give practical demonstra- 
tions of the manufacture of their prod- 
ucts. A thirty-foot electrical house, beau- 
tifully illuminated and fitted with all the 
modern electric devices, will be an addi- 
tional attractive feature in one of the 
halls. 
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Neponset Splicing Compound. 

The Massachusetts Chemical Company 
has been in the business of manufacturing 
electrical ineulations for over seventeen 
years. During that time it has had a 
busy and growing plant, supplemented 
hy a well-equipped laboratory. With 
these facilities it has been able to follow 
closely the growing needs of the elec- 
trical trade in its particular field, and 
the accumulated experience of the com- 
pany has resulted in a group of insulating 
fabrics and. compounds of recognized ex- 
cellence. Among these, Neponset splic- 
ing compound is declared to be one of the 
most satisfactory products ever manufac- 
tured and marketed by this company. 

The requisites of a first-class splicing 
compound are permanently high mechan- 
ical strength, adhesiveness and dielectric 
strength, and ease of manipulation. The 
material having these qualities, when ap- 
plied to a wire joint, for example, makes 
a protecting covering that reliably main- 
tains the insulation of the joint equal to 
that afforded by the original covering of 
the wire, under all conditions of service. 
Tt is claimed that these qualities are pos- 
sessed in pre-eminent degree by Neponset 
splicing compound. In the process of 
manufacture, this compound is rolled to 
two standard thicknesses, of 0.035 and 
0.048 inch, sheeted on glazed muslin and 
then cut into tape. It is put out in one- 
half-pound rolls three-fourths inch wide, 
unless otherwise specified. The glazed 
muslin, by preventing access of air to 
the compound, prevents surface curing 
of the latter, and the full adhesiveness 
is thus preserved. The strip of muslin 
also protects the turns of the tape from 
sticking together in the roll. 

The permanence of the compound, a 
qualitv which is insisted upon in all of 
the Massachusetts Chemical Company 
products, is evidenced, it is stated, by 
the absence of any deterioration with age. 
Such deterioration always shows, in ordi- 
nary compounds of inferior quality, by a 
loss of mechanical strength. This splic- 
ing compound, on the contrary, will stand 
ə tensile stress of 500 pounds per square 
inch of cross-sectional area, so that in 
winding it around a conductor or wire 
joint the manipulator may stretch it as 
strongly as may be necessary to make a 
tight, snug covering, without risk of 
breaking it from the pull. 

The adhesiveness of this compound 
is inherent throughout the mass, and is 
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not merely a surface stickiness. The ad- 
hesiveness is so great that moderate ten- 
sion in winding the tape over a joint or 
conductor causes the successive overlap- 
ping layers to become an integral part of 
one another, making a thoroughly water- 
tight, as well as waterproof, envelope. In 
such a protected covering, made with Ne- 
ponset splicing compound, the overlap- 
ping turns virtually coalesce, as may be 
shown by cutting lengthwise through the 
mass. The cut surfaces show no line of 
demarkation between the layers of the 
tape, and the mass appears as a continu- 
ous, Impervious envelope. 

The dielectric strength of the compound 
is high. A single thickness of the 0.035- 
inch tape will successfully withstand a 
puncture test of 10,000 volts. This high 
value renders the compound especially 
valuable and safe to use in high-tension 
transformers, joints on transmission lines 
and in station wiring, and in all places 
where the circuits are liable to be sub- 
jected to high-potential strains due to 
lightning, surges on the line, and the like. 
ede 

The Pelouze Universal Iron. 

In the design of an electric iron to 
secure the maximum economy and eff- 
ciency, the arrangement of the heating ele- 
ments should be such as to give the most 
intensive distribution of heat at the points 
and edges. As shown in the accompany- 
ing illustrations, the construction of the 
Pelouze Universal iron embodies this fea- 


THE PELOUSE UNIVERSAL ELECTRIC 
IRON. 


ture. The heating coil is wound in a flat 


plane, so that it operates ‘directly upon 


the bottom of the iron, securing a rapid 
heating of the working surface with a 
minimum consumption of electric current. 
From an illustration indicating the heat 
distribution, it will be observed that, while 
the body is uniformly heated, the point 
or toe and the edges receive extra heat, 
so that delicate work can be performed 
without danger of scorching from the 
overheated centre. The distribution of 
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mass in the iron is so disposed that the 
greatest weight is at the point. Since 
the body of the iron is filled with asbestos, 
the top does not become hot during use. 

The extreme simplicity of construction 
is well shown in the dissembled view, in 
which the heater element and bottom plate 
have been removed. As a matter of me- 
chanical construction, it may be noted 
that no stand is required for this iron. 
Tipping it back rests it on the handle 
and insulating pedestals designed for the 
purpose. The temperature control is ef- 
fected by a switch under the operator’s 
hand. The cantilever support of the 
handle enables it to be gripped quickly, 
making rapid work possible. 

The Pelouze Universal electric iron is 
made in three sizes, weighing four pounds, 
six-and-one-half pounds and nine pounds, 
respectively. The Pelouze Electric Heater 
Company, 403-413 Ohio Street, Chicago, 
is the manufacturer. 
ese 

The Benjamin Socket Extension. 

A convenient means of attaching glass- 
ware where the construction of the outlet 
or receptacle does not otherwise permit it, 


TACHED TO HOLDER. 


is afforded by the Benjamin socket exten- 
‘ion. This simple device increases the 
length of the socket only one-and-one- 
quarter inches. The shell is provided 


BENJAMIN SOCKET EXTENSION. 


with a bead for the standard shade-holder 
and the extension is especially serviceable 
for flush sockets and ceiling receptacles. 
The socket extension is manufactured by 
the Benjamin Electric Manufacturing 
Company, Chicago, New York and San 


Francisco. 
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A New Line of Duncan Integrating 
Meters for Direct and Alternating 
Current Circuits. 

A new Duncan direct-current integrat- 
ing wattmeter, house type, model E, is 
now being put on the market by the 
Duncan Electric Manufacturing Company, 
i.afayette, Ind. 

The accompanying illustrations indicate 
that its design is up to date and in strict 
accordance with modern requirements. 

The back portion, as well as the lower 
shelf or magnet support, are made from 
sheet brass formed up into shape under 
pressure, so that they present a degree of 
strength and rigidity that surpasses the 
castings used on the older forms, besides 
reducing the total weight of the meter. 

Mounted upon the lower magnet sup- 
port or shelf is a-well-proportioned arch 
which is also pressed up from sheet 
brass, and to which are attached the se- 
ries field coils, compensating coil, upper 
bearing, brushes amd compensating switch, 
thereby enabling all of the principal ele- 
ments to be combined on one support. 

The new binding posts are so con- 
structed and fastened into the back of 
the meter that they are both dustproof 
and fireproof. 

The registering train has four circles 
of large dimension, so that they can be 
read with ease at a considerable distance. 
The gear wheels and pinions are cut by 
automatic machinery, which renders the 
possibility of their binding or sticking 
remote. 

The multipoint-switch method of com- 
pensating for friction and vibration is 
maintained throughout the entire line of 
these instruments, and no change has 
teen made in it by virtue of its giving 
such universal satisfaction. To secure 
any degree of compensation simply in- 
volves the movement of the compensating 


switch lever over one or more contacts, 


and when the proper amount has been 
obtained, it is impossible to bring about 
any change through rough handling. 

The cover is dust, moisture and insect- 
proof, and is held in position in a novel 
manner by the use of wing-headed screws, 
which are so fastened upon the inside 
that it is impossible for them to drop 
out and become lost when the cover is 
turned upside down. 

The method of sealing is also new, 
and is a guarantee against tampering by 
unauthorized individuals. 

The high accuracy of this instrument 
is due to its high turning moment, the 
smallest size having a torque of not less 


than 200 millimetre-grams, or nearly 
twenty-five per cent greater than usual. 
The larger meters have, of course, a 
greater torque, and in some of these sizes 
it is as high as 600 millimetre-grams. 
The quality of the steel employed to 
make the permanent magnets is the same 


DUNCAN DIRECT-CURRENT INTEGRATING 
WATTMETER, 


as has been used by this company for 
vears, and is known as the “Remy” 
brand. It is a special steel of exception- 
ally high retentivity and permanence. In 
order to make these magnets as perma- 
nent as possible, they are put through a 


DUNCAN DIRECT-CURRENST INTEGRATING 
WATTMETER, INTERIOR VIEW. 


process of artificial aging which enables 
them to maintain a uniform strength for 
an indefinite period, so that the accuracy 
of the meter is not changed unless 
through some other cause, such as the 
accidental breaking of a sapphire jewel 


or the like. 
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For the 110-volt sizes, the resistance 
unit is of the cartridge type. It is four 
inches long and one inch in diameter, and 
18 slipped into the meter in the same man- 
ner as a cartridge fuse into a fuse block, 
which renders its removal or insertion a 
matter of a few seconds. This resistance 
unit is embedded within a fireproof com- 
| osition. 

The other patented features which have 
made the Duncan product so popular are 
-still retained, such as the visual bearing, 
which permits the insertion and removal 
of the detachable spindle point, also ex- 
amining and oiling of the bearing; and 
ihe threadless jewel post. 

The old form of armature is also main- 
tained. It is easy to repair; is mounted 
upon a light framework, and is wound 
with 8,000 turns of No. 40 B. & S. gauge 
electrolytic copper wire, insulated with 
Italian Tram silk. 

The brushes are of the direct-tension 
type, which has demonstrated for itself 
that it is the safe and practical way to 
avoid sparking, particularly when the 
meter is installed in places where there 
is vibration, 

To facilitate the work of testing, each 
meter is now marked with the exact num- 
her of watts that is required to make one 
revolution per minute, so that anyone 
undertaking to test the meter will know 
the watts required without having to fig- 
ure it out from a constant. 

The Duncan company has also put 
upon the market a full line of astatic 
switchboard meters. The series field coils 
are so arranged that they oppose each 
ther, and within them is placed a four- 
pole armature with the brushes set upon 
the commutator at an angle of ninety 
degrees, 

It is stated that tests which have been 
going on for some time have proven that 
this type overcomes, to a greater degree, 
the influence of external fields, than any 
cther combination that has yet been tried. 
By bringing bus-bars as close to the me- 
ter as its mechanism will permit, the 
errors introduced thereby are scarcely 
perceptible and do not exceed two per 
cent. 

This new idea of the Duncan com- 
pany, as applied to its meters, is also 
being carried out in the larger sizes of 
house-tvpe meters, inasmuch ag there has 
been a complaint for years, from central 
stations, regarding the detrimental influ- 
ence which nearbv conductors have on 
their accuracy, 
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Storage Batteries in Iron and Steel 
Mills, 


The Electric Storage Battery Company, 
Philadelphia, has just issued Bulletin 112, 
covering the use of storage batteries in 
iron and steel mills. 

The rapidly increasing use of electricity 
in such mills, requiring current of large 
volume and generators and motors of 
great capacity, has resulted in a number 
of problems of installation, distribution 
and regulation, the solution of which is 
of vital importance to the ease and econ- 
omy of plant operation. The electric 
storage battery is now being used as an 
aid in the solution of these problems, and 
it is the object of this new bulietin to 
describe briefly the function of the stor- 
age battery as an adjunct to the electrical 
system. . 

Many examples of installations are 
given, such as the Illinois Steel Company, 
Lukens Iron and Steel Works, and the 
Edgar Thompson Works, the Duquesne 
Works and the Youngstown works of the 
Carnegie Steel Company. The greatest 
application of electricity to rolling mills 
is, of course, the new installation at Gary, 
Ind., which is described. 

It will be noted that the storage bat- 
tery has the following functions in steel 
and iron mills: First, regulation at the 
end of the line. Second, direct-current 
‘power-house regulation. Third, alter- 
nating-current power-house regulation. 
Fourth, combination direct-current and 
alternating-current power-house regula- 
tion. In all of these cases the battery 
can be used as a reserve in case of a 
breakdown while getting other apparatus 
into service. 

The total capacity of batteries of 
Chloride accumulators installed by the 
Electric Storage Battery Company in the 
various steel and iron mills is upward 
of 50,000 amperes at the regular rate of 
discharge. 
ede 

Predict Successful Year for Western 
Electric Company. 

“Tf the ratio of increase of January’s 
business over that of December,” said an 
cfficer of the Western Electric Company, 
“is maintained during each successive 
month of the current fiscal year, the gross 
sales for the year will total about $50,- 
000,000.” 

In certain lines the business of the 
Western Electric has been exceptional 
during January. The month shows a 
large increase over those of January, 1908, 
the improvement being especially marked 


in electric-light machinery. Among large- 
sized orders was one for a low-pressure 
turbine of 4,000-horsepower capacity for 
the new passenger station of the Chicago 
and Northwestern Railroad Company 
which is to be erected in Chicago. Sev- 
eral of the larger railroads have given 
orders for telephones and general elec- 
trical supplies, and the growth of train 
despatching by telephone instead of by 
telegraph is increasing notably. Tele- 
phone business with the farmers through- 
out the country continues to show a steady 
growth. . 

Sales to operating telephone companies 
cxeced those of January a year ago. Sales 
of machinery and electrical supplies to 
central stations, mills and factories also 
increased, so that January not only was 
greater than January, 1908, in these lines, 
but was the largest first month of the cal- 
endar year for any year in the history of 
the company. 

The Western Electric is at present em- 
ploying approximately 1,600 persons, 
which is a much larger force than em- 
ployed twelve months ago, and the forces 
at the shops are being increased daily. 
Several of the shops are operating at 
nearly full capacity, and the Hawthorne 
shops which manufacture the heavier ma- 
chinery are operating overtime. 
ede 
A New Small-Bulb Forty-Watt Tungsten 

Lamp. 

Several months ago a twenty-five-watt 
tungsten lamp was placed on the market 
with a bulb practically the same as used 
in the familiar sixteen-candlepower car- 
ton lamp, and which could be used as a 
substitute for the carbon lamp in any 
fixture or shade. This lamp came into 
immediate favor and general use, but it 
lacked one of the chief advantages of 
tungsten-filament lamps—a large increase 
of illumination without increasing the 
current consumption. 

The General Electric Company has re- 
cently placed on the market a small-bulb 
lamp with a forty-watt tungsten filament 
giving double the candlepower of the 
present sixteen-candlepower carbon lamps, 


but taking only four-fifths of the current. 


This lamp, when substituted for the car- 
bon lamp, will, therefore, not only ma- 
terially reduce the cost to the customer, 
but will greatly increase the standard of 
illumination by doubling the quantity 
and bettering the quality of the light 
given. | 

As seen from the accompanying illus- 
iration, which shows the lamp in about 
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two-thirds size, the bulb and base are 
practically the same as that of the ordi- 
nary carbon incandescent lamp. 

This new forty-watt lamp contains all 
of the many improvements in filament 
construction and methods of support per- 
fected by the General Electric Company, 
and truly represents the latest and best 
development in tungsten-lamp manufac- 
turing. Like other General Electric 
iungsten lamps, it can be burned in any 
position without affecting its life or can- 
dlepower, and its small bulb adapts it to 
all ordinary shades, chandeliers and breck- 
cts. 

Its price is less than that of the reg- 
vlar large-bulb tungsten lamp with shoul- 


NEW SMALL-BULB FORTY-WATT TUNG- 
STEN LAMP. 


der base, and the operating cost, includ- 
ing cost of lamp and current, is less than 
any incandescent lamp smaller than the 
sixty-watt tungsten. Furthermore, the 
customer is not required to include in the 
purchase of the lamp a new outfit of 
special fixtures, shades, ete. From a com- 
mercial standpoint, therefore, it should 
be the easiest selling lamp on the market 
and is of additional value to the central 
tation in maintaining the revenue from 
its customers. 

The new small-bulb forty-watt lamp 
can be used in installations now using the 
old type with shoulder base and Holo- 
phane reflectors, by changing the shade- 
holder from the “H” type to the “0” 
type. This will raise the reflector around 
the lamp so as to bring the filament in 
the proper “focus” and obtain practically 
ihe same efficient distribution of light 
from the reflecting and refracting pris- 


_ matic surfaces. 


rN 
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Metal Molding for Interior Wiring. 

The case of installing molding and the 
eecurity of metallic conduits have been 
combined in a metal molding which has 
been put on the market by the National 
Metal Molding Company, of Pittsburg, 
Pa. This molding is made of two picces, 
the base part and the capping. The 
former is provided with countersunk holes 
to accommodate screws for readily fasten- 
ing it to walls or ceilings. When the base 
and base fittings are mounted and the 


BASE PART OF METAL MOLDING. 


wires placed therein, the capping 1s read- 
ilv snapped on. The simplicity of the 
entire operation and the ease with which 
it is installed has created for this new 
product a considerable demand from 
wiremen. 

The accompanying diagrams show the 
parts of the molding and a section of it 
as installed. The molding is made not 
only fer straight runs, but all the regu- 


CAPPING FOR METAL MOLDING. 


lar fittings that are used in conduit work 
are made up in this material also. These 
extra fittings include base couplings that 
are installed beneath each joint of metal 
molding and fittings: clamps for fasten- 
ing the molding; elbows, crosses, tees, 
junction boxes, rosettes, wall and ceiling 
brackets, and outlet boxes; also combina- 


VIEW OF METAL MOLDING ASSEMBLED. 


tion switch and outlet boxes, as well as 
ail the regular fittings that have been 
found serviceable in conduit work. 

All this metal molding and fittings are 
speciallv treated by the Sherardizing proc- 
ess of galvanizing, in which zinc dust is 
driven into the pores of the metal, thus 
giving an alloyed surface to the metal 
which is dustproof. This has been found 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


much more durable and superior in every 
way than the old galvanizing material. 
It also produces a finish which is not in- 
jured by surface blows, by bending or 
twisting, or other hard usage, as well as 
exposure to the most severe atmospheric 
conditions. 


ede 
The Crocker-Wheeler Company, Am- 
pere, N. J. 

The Crocker-Wheeler Company, Am- 
pere, N. J., announces that the business 
booked during the week ending Feb- 
ruary 27 includes among other large 
orders on for two 100-kilowatt, 575- 
volt engine driven railway generators 
for the city of Edmonton, Montreal, 
Canada. The Michigan Alkali Com- 
pany, Wyandotte, Mich., has placed 
an order for ninety-five horse-power 
in small motors with which to equip 
its plant. An order for eight Form 
W rolling-mill motors aggregating 170 
horsepower has been placed by the Alli- 
ance Machine Company, Alliance, Ohio. 
A notable motor application will be that 
of the 125-horsepower, 230-volt motor to 
operate a friction saw which has just been 
ordered by the Pettibone-Mulliken Com- 
pany, Chicago, Ill. The Hanover Street 

Trust, Boston, Mass., is adding a 

small three-wire balancer to its equip- 
` ment. 


opo 
A Subway for Newark, N. J. 

The municipal committee of the 
newark (N. J.) Common Council, in 
conference with Mayor Jacob Hanss- 
lin, has approved a bill providing for the 
building of an underground street vail- 
way in that city, to relieve traffic condi- 
tions. The bill was drafted by City-Engi- 
gineer Morris R. Sherrerd, and will be in- 
troduced in the New Jersey Legislature 
soon. 

It provides for the spending of not more 
than $2,000.000 in the con- 
struction of a subway, the 
money to be raised by an issue 
of temporary loan bonds, to 
beat not more than five per 
cent interest. Joint action 
between the Common Council 
and the Board of Works of Newark, is re- 
quired under the bill’s stipulations. The 
bill permits of the renting of the subway 
for a period of fifty vears, with the right 
given the lessee to renew the lease for an 
additional half-century. With the experi- 
ence of New York in mind the New Jersey 
Councillors have evidently made a bid in 
their favor bv the fiftv-year clause. 


499 


Pacific Coast Electric-Vehicle Conven- 
tion.” - 

A rather unusual convention was held 
in San Francisco, February 19 and 20, 
under the auspices of the Electric Storage 
Battery Company, manufacturer of the 
“Exide” battery. An invitation to this 
convention was extended to the central- 
station representatives in San Francisco, 
Los Angeles, San Diego, Portland, Seattle, 
Salt Lake City, and nearby cities, to the 
managers of electric-vehicle concerns in 
the same territory, to garage owners, vehi- 
cle users, etc. 

The object of the convention was to 
Lring together those interested in the elec- 
{ric automobile for the purpose of extend- 
ing its use for commercial and pleasure 
work, and to impress upon the central-sta- 
tion operators the greatly increased reve- 
nue that can be secured from the results 
of a well-directed campaign. 

Papers were read and discussed on “The 
Relation of Central Stations to the Auto- 
mobile Business,” “Electric Pleasure Ve- 
hicles,” “Commercial Vehicles,” and other 
topics. On Saturday following a ride in 
electric automobiles, a banquet was given 
at which the table was appropriately deco- 
rated, and a small electric motor car 
placed on a track encircling the table. 
This vehicle was utilized for the purpose 
cf sending messages, cigars, etc., to guests 
nbout the table. A supper was given to 
the guests by the Studebaker Company on 
Friday evening. A permanent organiza- 
tion was formed and a committee ap- 
pointed to draw up by-laws. Officers were 
elected, and Oakland was selected as the 
next meeting place. 

———e@e 
Large Aluminum Combine. 

Official confirmation of the reported 
combination of aluminum manufacturing 
concerns of the West has been made pub- 
lic. The deal was closed at a meeting 
held in New York, at which the Alum- 
inum Goods Manufacturing Company 
was organized. 

The combination includes the Manito- 
woe (Wis.) Aluminum Novelty Company, 
the Two Rivers (Wis.) Aluminum Com- 
the Two Rovers (Wis.) Aluminum Com- 
pany and the New Jersey Aluminum 
Company, of Newark, N. J. The com- 
pany is incorporated under the laws of 
New Jersey with a capital stock of 
$750,000. 

G. A. Kruppschnitt of Newark, N. J., 
is president, and Joseph Koenig of Two 
Rivers, Wis., and George Vits of Manito- 
woe, Wis., are vice-presidents. 


— 
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The “I-Comfort” System in a Hotel 
Dining Room. 

The accompanying illustration, from a 
photograph, shows one of the dining 
rooms of the Chicago Beach Hotel, Chi- 
cago, in which is installed the new “I- 
Comfort” (eyecomfort) system of indi- 
rect illumination, made by the National 
X-Ray Reflector Company, Chicago, Il. 

The room is twenty-eight feet square 
with an eighteen-foot ceiling. This ceil- 
ing is light in color, acting as it does as 
the reflecting and diffusing illuminated 
surface in the “I-Comfort” system. Four 
tkree-unit fixtures are used in lighting this 
room. One fixture is placed in each 
square of the ceiling, each of the three 
units on the fixtures consisting of a 100- 
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bout 1,000 watts, or forty-five per cent, 
is effected. 

It is stated that the effect produced by 
this indirect illumination was so novel and 
pleasing that the guests of the hotel, upon 
centering the dining room the first night 
the system was used, showed their ap- 
preciation by applause. 

Some very large installations of the 
“T-Comfort” system of illumination are 
being made. Notably among these, both 
the buildings occupied by the American 
Radiator Company on Michigan Avenue, 
Chicago, as well as the Detroit and St. 
Louis salesrooms of the company, the 
Hamilton National Bank and the Chieago 
Title and Trust Company, and the Rook- 
cry and the Home Insurance Building, 


TTE 
THRG? 


DINING ROOM OF THE CHICAGO BEACH HOTEL, CHICAGO. ILLUMINATED BY 
THE “I-COMFORT” INDIRECT SYSTEM WITH TUNGSTEN LAMPS. 


watt tungsten lamp mounted over a spe- 
cial silvered reflector bowl. 

The illumination is a radical change 
from the direct methods previously used 
and the comfort to the eye, as well as the 
satisfactory illumination of every object 
in the room, the guests find very notice- 
able. 

This dining room was previously illumi- 
nated with ceiling and wall fixtures using 
forty sixteen-candlepower carbon-filament 
lamps, taking a total of 2,240 watts. 
Since the twelve 100-watt tungsten units 
require only 1,200 watts, a net saving of 


Chicago, are installing several hundred of 
these units, principally in the darker 
rooms. 


ede 
Law Requires Electric Headlights. 


The Brotherhood of Locomotive Engi- 
neers, which has been waging a fight be- 
fore the North Carolina State Legislature, 
has won out in its efforts to secure elec- 
tric headlights for its engines. The new 
iaw requires the use of electric headlights 
cn all engines on through lines and on 
lines that are 115 miles long. The 
brotherhood took the position that the 
electric lights were a protection and safe- 
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Western Electric Old-Timers. 

On January 29, during the week the 
sales organization of the Western Electric 
Company, Chicago, Ill., held its confer- 
ence in Chicago, some of the old em- 
ployes of the Chicago organization gath- 
ered at luncheon at the Grand Pacific 
Hotel. While tidbits were being disposed 
of, many pleasant reminiscences were told 
of the pioneer days of telephony. 

General regret was expressed that J. C. 
McDonnell, the traffic manager of the 
company, who was seriously ill, was un- 
able to be present. . 

Those who attended the luncheon and 
the dates they entered the employ of the 
company are as follows: E. W. Bennett, 
1874; J. C. Cannon (Jack), 1877; F. B. 
Uhrig, now western district supervisor of 
the company, located at Kansas City, 
*881; D. L. Harmon (Denny), now a 
1881; D. L. Harmon (Denny), now a 
banker at Indiana Harbor, Ind., 1883; C. 
D. Wilkinson, manager of the Minne- 
apolis house, 1886; Wm. Carpenter, of the 
Walworth & Neville Manufacturing Com- 
pany, who entered the employ of the 
Western Electric Company in 1887; Rolo 
C. Hearsley, 1888; and E. S. Holmes 
(Fatty), now manager of the Indianap- 
olis house, 1890. 


ede 
Boston Edison Co-operates with Con- 
tractors and Supply Dealers. 

One of the features of the campaign 
of publicity and co-operation for boosting 
the use of electricity in Greater Boston 
carried out by the Edison Electrice Illumi- 
nating Company, of Boston, Mass., is the 
listing of electrical contractors and sup- 
ply dealers, and the publishing, for free 
distribution of these lists from time to 
{ime, corrected up to date. This service 
affords an excellent opportunity for all 
to get together in pushing not only the 
stable articles, but any novelties that may 
be brought out from time to time. 
ede 
Cutler-Hammer Company Opers Cleve- 

land Office. 

The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., makers of 
electric controlling devices, announce the 
opening of a district office in Cleveland, 
Ohio, at 1108 Schofield Building. The 
new office will be in charge of C. J. 
Kruse, who comes from the engineering 
department of the Cutler-Hammer Com- 
pany and who is well qualified to advise 
regarding the proper device to use in any 
case involving the control of electric mo- 
tors. 
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Current Electrical News 


CONTINENTAL EUROPE. 
(Special Correspondence.) 

PARIS, FEBRUARY 28.—The new aerial-cable tramway, which 
is now running up the Wetterhorn at Grindelwald, shows some 
original features. It mounts from the lower station at 1,273 
metres in altitude, to the upper station at 1,678 metres in alti- 
tude. Between these two points there are stretched four cables, 
upon which the car runs on roller wheels. The car consists of 
an upper four-wheeled carriage placed upon the cable way, from 
which there hangs a small passenger car. At each station is a 
cable drum which carries the traction cable, this being attached 
to either end of the carriage. For operating the cable drum 
there is used a fifty-horsepower motor working on direct cur- 
rent at 800 volts. Three-phase current is delivered at 2,500 
volts, from the Grindelwald plant, and through a rotary con- 
verter direct current is supplied for charging a storage battery 
which feeds the motor. 

In the region of Innsbriick, Austria, there is being carried 
out the electrification of the line from Berg Isel to Hall. It is 
also intended to use electric power on the line from Berg Isel 
to the Hungerburg railroad. In the town of Oswiecim it is pro- 
posed to construct a short line of tramway in order to connect 
the railroad station with the centre of the town. 

At a recent meeting of the Municipal Council of Paris the 
question of the use of the trolley within the city limits was 
discussed and it is probable that the zone which was already 
voted by the General Council will be maintained. This will con- 
fine the trolley to the outlying parts of the city, as before, as 
the Council has always been opposed to allowing its use in the 
main part of town. 

Messrs, Blondel and Harlé have considerably modified their 
project of securing current for the supply of Paris from a 
hydraulic plant on the Rhone, near Geneva. The present project 
calls. for a 350,000-horsepower turbine plant at Genissat, on 
French territory, using the three-phase system, with a power 
line running for 250 miles to Paris and working at 120,000 volts. 
Such a plant and power line would cost about PERRE ki i 

. DE C. 


GREAT BRITAIN. 
(Speotal Correspondence.) 

LoNDON, FEBRUARY 26.—In his presidential address to the 
Institution of Electrical Engineers at the beginning of the pres- 
ent session, it will be remembered that W. M. Mordey discussed 
the question of the amount of foreign electrical plant which is 
to be found in British central stations, and asserted that this 
only amounted to some few per cent. Against this, on the other 
side, it has been declared that in quite eighty per cent of British 
central stations German or other foreign electrical machinery 
is to be found. The matter was taken up by Mr. Chamberlain’s 
tariff commission when a strong plea was entered—and pub- 
lished in a report—against the harm done to the electrical in- 
dustry by the municipalities in Great Britain placing so many 
orders with foreign firms for this class of machinery. Mr. Mor- 
dey, however, has returned to the charge, for at two recent din- 
ners he has asserted that the percentage of foreign electrical 
machinery in Great Britain is only between three per cent and 
five per cent of the whole. He further added that an equal 
amount of British electrical machinery is to be found in German 
power houses, 

The government has under consideration the advisability of 
making it compulsory for steamship companies to carry wireless- 
telegraph outfits upon all passenger vessels. 

The financial result of the Manchester electrical exhibition 
which was held last October is as follows: There remains a 
surplus sufficient to repay to the exhibitors twenty per cent of 
the amount which they paid for space as rent and ten per cent 
to those authorities which contributed toward the funds. There 
still stand over certain other sums which are to be divided 
among the benevolent institutions belonging to the electrical 
industry and an institution in the Manchester district. 

Apropos of recent notes in this column upon the use of sur- 
face-contact tramway systems in Great Britain, Sir Alexander 
Kennedy has advised the Oxford Corporation to have nothing 
to do with any such systems. Sir Alexander Kennedy was the 
expert who recommended the use of the conduit system in Lon- 
don, where his advice was adopted, so far as the central dis- 
tricts were concerned. Now, however, there are several routes 
upon which the London County Council has adopted the over- 


head system, and in one part through-running between the over- 
head and the conduit is carried out. This is also done in one 
other town, Bournemouth. 

A definite scheme for the adoption of the trolley-omnibus 
system is before the Middlesborough Council, the borough elec- 
trical engineer having made the recommendation. G. 


EASTERN CANADA. 
(Speotal Correspondence.) 

OTTAWA, MARcH 6.—A series of important experiments, said 
to be of a very encouraging character, have been made by the 
Lake Shore Railway, Quebec, in the application of wireless teleg- 
raphy to moving trains. 

A bill to incorporate the Eastern Ontario Counties Electric 
Belt Line Company is before the present session of the Ontario 
Legislature. The capital stock of the company is to be $1,000,- 
000. Contracts for disposing of electricity to municipalities, cor- 
porations and persons along the line of the projected railway 
will be made subject to the Hydroelectric Power Commission. - 
Ottawa is to be the location of the head office of the company. 

The railway statistical report for Canada, just presented to 
Parliament, shows that the mileage of electric railways in the 
Dominion last year increased from 814 to 992 miles. The total 
paid-up capital was $87,903,231, an increase of $12,707,756. Of 
the amount of public aid granted to electric roads during the 
fiscal year $118,400 was from the federal parliament, $306,945 
from the provinces and $151,000 from municipalities. The float- 
ing debt was $5,363,319. Operating expenses amounted to .$8,695.,- 
879, an increase of $958,625. The proportion of operating ex- 
penses to gross earnings was 62.08, the net earnings being $5,- 
311,169. The electric railways carried during the year 199,099,309 
passengers and 732,475 tons of freight, an increase of 26,099,905 
passengers and 252,744 tons of freight. The employes on these 
roads totaled 9,954, and the pay list $5,757,578. In the year 
sixty-seven persons were killed, a decrease of four, and 1,883 
injured, an increase of 147. Of the number of persons killed 
only eighteen were passengers. 

The government of Nova Scotia has brought down to the 
Legislature a measure having for its object the establishment 
of a tribunal which will exercise effective control over public 
utilities in that province, including every concern engaged in the 
operation of a telephone service, and in the production of heat, 
light or power or supply of water, either directly or indirectly, 
for the public. The commission will consist of three members, 
to be appointed by the government. This board will have gen- 
eral supervision over all public utilities operating within the 
province and is empowered to enforce compliance with the law 
and with such regulations and orders as it may from time to 
time make. The principle underlying the bill is set forth as fol- 
lows: “Every public utility is required to furnish reasonably 
adequate service and facilities. The charge made by any public 
utility for any heat, light, water or power produced, transmitted, 
delivered’ or furnished, or for any telephone message conveyed, 
or for any service rendered in connection therewith, shall be 
reasonable and just, and every unjust or unreasonable charge 
for such service is prohibited and declared unlawful.” W. 


WESTERN CANADA. 
(Special Correepondence.) 

WINNIPEG, MARCH 6.—J. C. Kennedy, of the Stav Lake Power 
Company, Vancouver, British Columbia, has completed surveys 
and other arrangements for the development of electrical power 
for street railway and other purposes at Vernon, B. C. 

The Calgary Power and Transmission Company, Calgary, 
Alberta, will at once begin work on its $1,000,000 power develop- 
ment scheme at Horseshoe Falls, and arrangements are now 
being made to call for the necessary tenders, 

Surveys and other preliminaries have been started at Dog 
Lake Falls by the municipal authorities of Port Arthur, Ont., 
for the development of electrical power for municipal and do- 
mestic use in Port Arthur. Address Mayor Carrick. 

English capitalists who own the Dawson City Electric Light 
and Power Company at Dawson City, Yukon, have decided to 
move the plant to Sourdough Coal Mine, a distance of forty 
miles. The plant will be considerably enlarged, and light and 
power will be distributed over a radius of 100 miles from the 
mine. It is estimated that the operating expenses of the plant 
will be less owing to the saving in, haul of fuel, ete: R. 


ELECTRIC LIGHTING." 
(Special Correspondence.) 
OSSIAN, IOWA—The city of Ossian contemplates installing 
P. 


‘an electric- light plant. 


SHANNON CITY, 
jected at Shannon City. 


ROCKWALL, TEX.—Briscoe Brothers are erecting an elec- 
tric-light plant at Rockwall. P. 


MANDAN, N. D.—The Mandan Electric Company is planning 
the enlargement of its plant. P. 


FAIRMONT, NEB.—The Fairmont Water Company will in- 
stall an electric-light plant at Fairmont. P. 


WHARTON, TEX.—J. J. Wensley has been granted a fifty- 
year electric-light franchise at Wharton. 


SCOTTS BLUFF, NEB.—B. A. Lathrop contemplates install- 
ing an electric-light plant at Scotts Bluff. P. 


ROCKVILLE, MINN.—Klein & Tetting of Foley, Minn., 
have installed a lighting plant at Rockville. C. 


GILBERT, MINN.—The Virginia Light and Water Company 


IOWA—An electric-light plant is pro- 


is seeking an electric-light franchise at Gilbert. P. 
CROWELL, TEX.—L. G. Andrews and others have been 
granted an electric-light franchise at Crowell. P. 


MARYVILLE, MO.—The Rockford Electric Light Company 
will rebuild its plant recently destroyed by fire. P. 


SNYDER, TEX.—Snyder has granted a franchise for an elec- 
tric-light plant to R. F. Brumbach of Ennis, Tex. 


TABOR, IOWA—The Faith Home settlement in South Tabor 
is installing an electric-light plant to supply 100 lights. C. 


CHICKASHA, OKLA.—The Chickasha Gas and Electric Light 
Company has been incorporated with a capital of $175,000. P. 


CORDELL, OKLA.—The city of Cordell has granted a fran- 
chise to L. L. Landry and others for an electric-light plant. P. 


T RAMSAY, MICH.—An electric plant will be installed at the 
Eureka mine, of which Chas. C. Jones is superintendent. C. 


NAUVOO, ILL.—The Nauvoo Electric Light and Power 
Company has increased its capital stock from $8,000 to $10,000. 


IROQUOIS, S. D.—L. W. Liddle has been granted a 
twenty-year franchise for an electric-light system at Iro- 
quois. P, 


TERRELL, TEX.—Houston & Cunningham of New Orleans, 
La., have been awarded a contract for the building of an electric- 
light plant here. 


GLENWOOD SPRINGS, COLO.—The Mutual Light, Heat 
and Power Company has been incorporated with a capital stock 
of $50,000. P. 


JEFFERSON CITY, MO.—The Missouri Electric Company 
has been incorporated with a capital of $50,000 by H. B. Tyson 
and others. P. 


CHESTER, PA.—The Beacon Electric Light Company, of 
Chester, is making preparations to make improvements costing 
$125,000 to its plant, 


TONOPAH, NEV.—The Nevada-California Power Company 
has begun building its power line to Manhattan and Round 
Mountain from Tonopah. A. 


. FORT MORGAN, COLO.—The Colorado Power Company will 
extend its lines from Greeley to furnish power and light for Fort 
Morgan, Brush and Sterling, 


LOS ANGELES, CAL.—The Hannon Water Company has 
been incorporated here with a capital stock of $6,000 by F. A., 
J. V.. C. D., J. E. and F. Hannon. A. 


MONTEZUMA, IOWA—Geo. W. Wiltse, John McDonald and 
others have incorporated the Montezuma Electric Light, Power 
and Heating Company with a capital of $6,000. 


PERRYSBURG, O.—The village Council of Perrysburg has 
awarded the contract for lighting the streets at $50 per light. 
A. C. Tryon of Maumee was the successful bidder. H. 


WILMINGTON, DEL.—The Albion Light and Power Com- 
pany, Wilmington, has been incorporated with a capital of $100,- 
000 by E. L. Lawrie, G. W. Dorsey, Jr., and W. G. Slayton, 


LUZERNE, MICH.—The board of supervisors of Oscoda 
County has granted a franchise to the Eastern Michigan Power 
Company to build dams on the Au Sable River in that county. 
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Construction Notes. 


EUGENE, ORE.—J. W. McArthur has filed notice of ap- 
propriation of 20,000 inches of water from Lake Creek for power 
purposes. The water will be diverted through a canal two miles 
long. A. 


SCHUYLKILL HAVEN, PA.—At Schuylkill Haven the propo- 
sition to sell the municipal light plant was overwhelmingly de- 
feated. The electors voted to increase the debt $11,000 to im- 
prove the plant. 


WARSAW, IND.—William Thorn and other capitalists of this 
city have asked for a franchise to light the city. They propose 
to build and equip a power dam or hydraulic plant in the Tippe- 
canoe River at Monoynet. S. 


FARGO, N. D.—The Fergus Falls Light and Power Com- 
pany of Fergus Falls, Minn., proposes to supply Fargo with 
electric light and power at three cents per kilowatt, transmit- 
ting the current sixty miles. C. 


GILBERT, MINN.—The Gilbert Light and Water Company 
and the Virginia Light and Power Company have applied for 
electric-light franchises. Some of the business men favor the 
installation of a municipal plant. C. 


TOLEDO, O.—George L. Lewis and Jacob Folgel of West 
Toledo have organized a lighting company, They hope to secure 
the West Toledo street-lighting contract, which Washington 
township is now advertising for. H. 


DEFIANCE, O.—The plant of the People’s Gas and Electric 
Company at Defiance will be sold at receiver’s sale at 2 p. m. 
on April 8. The sale will be held on the premises. The prop- 
erty is appraised at $92,000 and is heavily bonded. H. 


COLUMBUS, OHIO—The expenses of the municipal light for 
the month of January, including all sources of cost, were $4,354.20. 
At this rate there will be a balance in the fund when the first 
six months of the fiscal year are expired of $6,000 or $7,000. 


ROSSVILLE, IND.—The Rossville Light and Heat Company 
is the name of a newly incorporated concern which proposes to 
build and equip a new plant in the town. James Silverthorn, 
James R. Crouse, M. W. Eaton and Noah Clark are the di- 
rectors. S. 


HELENA, MONT.—Articles of incorporation of the United 
Missouri River Power Company of New Jersey, which is a merger 
of the two Helena power companies, have been filed by S. T. 


Hauser and others. The capital is $10,250,000. G. H. Hill is 
state agent. 


WENATCHEE, WASH.—The operation of the new power 
plant of the Great Northern Railroad, located in Tumwater Can- 
yon, will be delayed probably two months owing to the partial 
destruction of the big standpipe when water was turned into it 
for a test. 


NORTH YAKIMA, WASH.—The Central Washington In- 
vestment and Power Company has been incorporated at North 
Yakima with a capital stock of $100,000 by G. S. Rankin, Alex- 
ander McCreedy and J. Q. Cully. A power plant is to be built 
in the Moxee Valley. A. 


SALT LAKE CITY, UTAH—The purpose of the Hyrum Ben- 
nion & Sons Company, just incorporated in Salt Lake City, is to 
deal in and operate flour mills, generate electricity, etc. The 
company will do business with a capital of $50,000. Hyrum Ben- 
nion is president, 


BAKERSFIELD, CAL.—The Kern Power, Transit and Light 
Company has begun rebuilding its power line from the power 
house in the Kern River Canyon to Bakersfield. Five thousand 
new insulators and pins have been received and men are at 
work replacing the old line material. 


NEW YORK, N. Y.—The Public Service Commission has Te- 
plied to the writ of certiorari applied for by the Long Acre Elec- 
tric Light and Power Company to compel a review in the courts 
of the testimony used in denying the application of the Long 
Acre Company to increase its securities, 


NEWARK, OHIO—The Board of Public Service has ordered 
the closing of the municipal light plant. The board claims the 
plant is to be overhauled, but it is reported that there is no 
money in the city treasury available for the purpose. It is 
thought a lack of funds is responsible for the shut-down. 


BEND, ORE.—The Crook County Light, Water and Power 
Company has been incorporated at Redmond, Ore., with a capital 
stock of $50,000 by the owners of the Cline Falls power site. 
J. H. Jackson of Redmond has been chosen president. A power 
plant is to be built at Cline Falls on the Deschutes River. A. 


EATON RAPIDS, MICH.—The steel gates which regulate the 
flow of water for the roller mills and electric-lighting plant went 
out with an ice jam, putting the industries out of business and 
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doing a considerable amount of damage. The gates were weak- 
ened by the ice gorge last winter and the ice that broke up 
in the mill pond carried them away. 


CHESTER, PA.—The Beacon Electric Light Company of 
Chester will let contracts for additional improvements to its 
plant on Second Street, between Edgemont Avenue and Market 
Street, which will amount to $150,000, with a view of accommo- 
dating its fast increasing trade and to give the city and its 
other customers the best possible service. 


VINELAND, N. J—The Maurice River Light, Heat and 
Power Company has been organized by B. C. Potter of Vineland, 
E. W. Mahoney of Avondale, Pa., B. F. Groff of Lancaster, Pa., 
and others. Over 1,200 acres of land has been purchased and 
will be flooded when a dam half a mile long is constructed. 
This dam will furnish a sixteen-foot water fall. 


SAN FRANCISCO, CAL.—Judge de Haven has issued an 
order allowing Receiver Vanderlynn Stowe $5,000 per month for 
the maintenance of the property of the Tuolumne Water Power 
Company, and a similar order allowing Receiver Geo. H. Whip- 
ple, of the Stanislaus Electric Power Company, $12,000 per 
month for the maintenance of the property of that company. A. 


BUTLER, N. J.—Papers of incorporation, forming a water 
and lighting company, have been filed by local capitalists. It is 
proposed to erect a dam on the property of W. L. McCue in 
West Milford Township and flood lands owned by F. R. Casterlin 
and Clarence E. Sehulster. It is capitalized at $100,000, with 
$22,000 paid in, W. L. McCue and F. R. Casterlin being the 
largest stockholders. 


_ DENVER, COLO.—The Central Colorado Power Company 
has contracted to deliver electricity to the Wellington Mines 
Company of Breckenridge. A 200-ton stamp mill is to be oper- 
ated. There are three sets of rolls, several screens, fifty-eight 
bucket elevators and three jigs of twelve compartments each. 
The cost of the mill is more than $100,000. The mine is a zinc- 
lead-copper-silver producer. 


REDLANDS, CAL.—Steps have been taken in a conference 
between the officers of the Home Gas and Electric Company 
and a committee from the Redlands Board of City Trustees, that 
may result in Redlands calling for a bond issue for a municipal 
lighting plant. The meeting was at the suggestion of the Home 
company, and Mayor Kingsbury; J. J. Prendergast and R. M. 
Cheesman composed the committee. 


WASHINGTON, D. C.—The House committee on rivers and 
harbors has concluded its consideration of the emergency and 
maintenance bill, carrying nearly $10,000,000. The bill will pro- 
vide for the purchase, by condemnation proceedings, of the power 
plants operating along the St. Mary’s Rapids, and also for the 
leasing of power privileges by the War Department after the 
requirements of navigation are fulfilled. 


ST. CLOUD, MINN.—Articles of incorporation have been 
filed by the Sauk River Power Company, which was organized 
for the purpose of erecting and maintaining water and electric 
power plants in the state of Minnesota. The first plant will be 
established at Cold Springs and will supply the village with 
light and power. The'incorporators are J. C. Enright of St. 
Cloud, A. C. Munck of Melrose, and L. J. Wahl of Cold Spring. 
The capital stock is $125,000. 


GRASS VALLEY, CAL.—Chief Engineer Trow of the Cali- 
fornia Midland Railroad Company is making surveys for a 
twelve-mile ditch to carry water to generate several thousand 
electric horsepower at a point on the Yuba River, not far from 
Smartville. It is planned to take water just below the Colgate 
power plant and carry it to a place where a 400-foot drop will 
be obtained. The ditch is to be twelve feet wide at the bottom 
and the complete cost is estimated at $300,000. A. 


NEWARK, N. J.—Newark citizens will vote on the proposi- 
tion to erect a municipal lighting plant at a special election held 
May 4. The city has a section of the plant completed. After 
contracts were awarded for supplying the machinery the matter 
was submitted to the high courts and the plan of the city was 
defeated. It was then planned to take advantage of the provi- 
sions of the Jones act and hold a special election. The munic- 
T plant, if erected, will be operated jointly with the sewer 
plant. 


LANSING, MICH.—Chairman Curtiss, of the special waterways 
investigation committee of the Michigan Legislature, is preparing 
a bill to amend the law which gives boards of supervisors the 
authority to grant waterpower rights within the counties they 
serve. The bill will provide for a review of the petitions for 
water grants on franchises by the state railway commission, the 
commission not to approve unless suitable compensation is had 
and restrictive regulations surround the whole proposition to pro- 
tect the people. 


NEW CASTLE, PA.—A large electric plant, costing $250,000, 
is now being erected on the banks of the Big Run by the New 
Castle Portland Cement Company. It will furnish the motive 
power to operate the cement works, which will be ready for 
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operation within a short time. The big electric plant is located 
about a quarter-mile east of Cascade Park. From there the 
electricity will be transmitted to the cement works. A large dam 
has been constructed to retain sufficient water during the low 
stages in the summer. 


CHICAGO, ILL.—Executive committees of the four Chicago 
elevated roads will submit to the respective boards of directors 
at an early date the plan devised by Boisat, Cole and Insull for 
leasing the properties for a long term to a holding company on 
certain dividend guarantees. Metropolitan West Side Elevated 
directors will meet March 15, and the South Side and Oak Park 
Elevated directors’ meetings fall due the last Thursday of this 
month. The regular quarterly meeting of Northwestern Elevated 
directors is not due until April, so a special meeting may be 
called. 


LAPORTE, IND.—An amalgamation and consolidation of the 
various gas and electric plants in northern Indiana owned or 
controlled by Clarence H. Geist of Chicago and Philadelphia 
has been perfected under the name of the Northern Indiana Gas 
and Electric Company, with capital stock of $10,000.000. Frank J. 
Canall has been elected president and Rollo M. Cole, secretary. 
The new corporation absorbs the gas and electric plants at 
Michigan City, Hammond, Valparaiso, Indiana Harbor and East 
Chicago. The present local managements of the various plants 
will not be disturbed, but all will now be under one general 
management. 


BURLINGTON, N. C.—The Southern Traction and Power 
Company has been incorporated with several million capital to 
develop a waterpower on Haw River, near Burlington. J. W. 
Murray is the principal promoter of the new enterprise, of which 
2,500,000 stock is said to have been taken by New York capi- 
talists. Holdings on which 1,400 horsepower can be developed 
have been secured, being located principally in Alamance County. 
The power to be developed will be disposed of to manufacturing 
towns in the vicinity. Application-has also been filed for fran- 
chises to permit the company to build transmission lines through 
Reidsville, Wentworth and other towns in the state. L. 


BOONEVILLE, ARK.—The Booneville Light & Water Com- 
pany of Booneville, Ark., plans to build a waterpower electric 
plant, including an auxiliary steam power plant and waterworks 
system, estimated to cost $150,000, which will include a steel 
concrete dam about 350 feet long and 100 feet high, on a moun- 
tain stream fed by springs, which has a weir measurement of 
about 2,500 cubic feet per minute. A pipe line and a pole line 
will be built to supply the city of Booneville, about seven miles 
away, with both water and electricity. The water will flow by 
gravity and supply a pressure of about seventy-five pounds to 
the square inch at the fire hydrants in the city. It is expected 
to receive bids about May 1 for apparatus and construction. 
W. A. Fuller, Chemical Building, St. Louis, Mo., is engineer. 
John P. Thayer is president and W. Earl Harrell is secretary. 


AUSTIN, TEXAS—The State of Texas will install in Austin 
a central electric-light and power plant and waterworks system 
to cost about $250,000, if a bill carrying that amount of appro- 
priation for this purpose is passed by the Legislature, which is 
now in session. The bill was introduced by Senator Claude 
Hudspeth at the instance of Governor Campbell. The State’s 
contract with the city of Austin for water, lights and power 
for the several state institutions expires in September of this 
year and it is planned to have the new plant ready for opera- 
tion by that time. The Capitol building is already equipped with 
its own water and light plant, but if the new plant is installed 
this smaller plant will be abandoned. In view of the fact that 
the establishment of this proposed plant is an administration 
measure, its enactment by the Legislature is thought to be prac- 
tically assured. D. 


NORTH CHICAGO, ILL.—The chief of the Bureau of Navi- 
gation and the commandant of the Naval Training Station, Great 
Lakes, North Chicago, Ill, has published specifications for the 
outside lighting at the Naval Training Station, Great Lakes, 
North Chicago, Il., for furnishing all material, labor, tools and 
appliances for the construction of a system of outside lighting, 
built with wires, cables, conduit, incandescent lamps, bracket 
fixtures, globes, brackets, manhole, ladders, etc., with connection 
to the cables placed by others and ready for attachment of arc 
lamps and operation by the government. There may be addi- 
tional specifications for four cast-iron bridge newel-posts, built 
with wires and lamps for future erection, and 1,000 feet of one- 
and-one-half-inch fron conduit, 250 feet of vitrified clay conduit 
(single-duct), and 1,300 feet of two-conductor, No. 8 lead-covered 
underground arc cables. The work will be located at the train- 
ing station, thirty-two miles north of Chicago, and one mile 
south of North Chicago. Proposals will be received at the 
Bureau of Navigation, Navy Department, Washington, D. C., 
until 12 o’clock noon, March 24. Forms of proposals and specifi- 
cations will be furnished upon application to the commandant, 
North Chicago, Ill. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 
PRATTSVILLE, ARK.—A company is being organized by 
D. M. Kelly to establish a telephone system. 
BROFY, N. D.—The Emmons County Telephone Company 
has been incorporated with a capital stock of $4,000. P. 


PLOVER, WIS.—The Plover Telephone Company has been 
formed with a capital of $1,000 by S. B. Bell and others. 


ST. JOSEPH, MO.—The Citizens’ Telephone Company has 
increased its capital stock from $1,000,000 to $2,000,000. P. 


APPLETON, WIS.—The Apple Creek Farmers’ Telephone 
Company has been incorporated with a capital of $5,000. 


PINE RIVER, MINN.—The Pine River Rural Telephone Com- 
pany has been incorporated with a capital stock of $10,000. 


NORTH PLATTE, NEB.—The South Side Mutual Telephone 
Company has been incorporated with a capital stock of 
$5,000. P. 

WEATHERFORD, OKLA.—The Davis Bros. Telephone Com- 
pany has been incorporated by James P., Arthur D. and Myrtle 
Davis. l 


ERHARD, MINN.—The Edwards Telephone Company has 
been organized and will construct a telephone line to Ed- 
wards. P. 


PRESCOTT, ARIZ.—M. J. Hickey, Robert Brow and others 
have been granted an electric-light and telephone franchise at 
Prescott. P 


HURON, S. D.—The Bryant & Willow Lakes Mutual Tele- 
phone Company has been incorporated with a capital stock of 
$100,000. P. 


DOXEY, OKLA.—The Beulah Telephone Company has been 
incorporated with $5,000 capital stock by Frank T. Alexander 
and others. 


WAUSAU, WIS.—The Wausau Telephone Company has in- 
creased its capital from $20,000 to $80,000, and will build a fire- 
proof exchange. 


NEWTON, WIS.—The Newton-Manitowoc Telephone Com- 
pany has increased its capital stock from $2,000 to $4,000, and 
will make extensions, 


ELLERSON, VA.—The Hanover Telephone Company has in- 
corporated with $5,000 capital stock. E. J. Flippo is president, 
and J. B. Bradley, treasurer. 


CUMBERLAND, WIS.—The McKinley Telephone Company 
will increase its capital stock to $10,000, and will establish a 
local exchange at Cumberland. 


COLUMBUS, OHIO—The United States Telephone Company 
has been authorized to increase its capital stock to $5,500,000 
with an additional issue of $500,000. 


MILES, IOWA—The Miles & Bryant Telephone Company, of 
Jackson County, has been incorporated by William Baty and 
others, with a capital stock of $500. , 


PERU, ILL.—The Cedar Point Telephone Company has been 
organized with a capital stock of $1,100, by Ellmore H. Whitaker, 
Robert H. Jonston and John Martins. 


SAN LUIS OBISPO, CAL.—The Adelade Rural Telephone 
Company has been incorporated at San Luis Obispo by Otto 
Wyss, A. A. Dubost, W. I. Davis and others. A. 


MINCO, OKLA.—The Consolidated Telephone Company has 
incorporated with $5,000 capital stock by F. G. Dennis, Mustang, 
Okla., and R. L. Bristow and A. C. Bristow, of Minco. 


MERIDEN, IOWA—The Farmers’ Telephone Company, of 
Meriden, has been formed with $5,000 capital stock. J. E. Wiese 
is president, D. F. Holly, secretary, and Robert Miles, treasurer. 


DOWELLTOWN, TENN.—The Riverside Home Telephone 
Company has been incorporated with $3,000 capital stock by 
B. W. Robinson, James Davenport, Herman Williams and others. 


NORMAN, OKLA.—The Norman Telephone Company will 
expend about $50,000 for improvements, including remodeling, 
installing metallic system and increasing switchboard facilities. 


GOODWIN’S FERRY, VA.—The Spruce Run Mutual Tele- 
phone Company has incorporated with $5,000 capital stock. L. A. 
Kessinger is president, and J. D. Scott, secretary and treasurer. 


ABILENE, KAN.—Work has begun on a copper trunk tele- 
phone line from Abilene to Wichita, where it will connect with 
trunk lines to Oklahoma and the southwest. Western Kansas 
is being covered with branch lines and the North and South 
movement of trunk lines has begun. 


BALTIMORE, MD.—Edwin S. Canman, representing the 
Radio Wireless Telephone Company, has leased quarters on the 
banking floor of the Union Trust Company. The company will 
at once begin the erection of a tower on the roof of the Union 
Trust Building for service in connection with its work. 
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FORESTVILLE, WIS.—The Maplewood Western Telephone 
Company, of Forestville, has been incorporated with a capital 
stock of $500, by Gustav Leege, Charles Hoeppner and Henry 
Leege. 


WAKEFIELD, VA.—The People’s Telephone Company has 
been incorporated with $4,000 capital stock. J. A. Brittle is presi- 
dent, A. W. Holt, vice-president, and N. B. Bond, secretary and 
treasurer. 


KINSTON, N. C.—The city contemplates voting on a $75,000 
bond issue for the construction of a municipal telephone sys- 
tem, the extension of water, light and sewer systems and other 
improvements. 


VIENNA, ILL.—The Johnson County Mutual Telephone Com- 
pany, of Vienna, has been incorporated with a capital stock of 
$5,000, by J. Kuykendall, Guy Beauman, C. E. Farris, J. W. 
Casper and W. E. George. 


FLAGG CENTER, ILL.—The Flagg Center Telephone Com- 
pany has been capitalized at $3,500 to operate a telephone sys- 
tem. The incorporators are John Gibson, A. B. Eyster, Jobn T. 
Lansden and Robert Gibson. 


ROSEDALE, IND.—The Rosedale Telephone QOompany has 
incorporated to build an exchange and telephone lines in Rose- 
dale and throughout Parke and Vigo counties. Fred. Wimmer, 
J. A. Taylor and L. L. Jacobs are directors. S. 


EVANSVILLE, IND.—The Blue Grass Telephone Company, 
John Tilze, president, has secured a franchise to build a tele- 
phone line through Vanderburg County. The company will soon 
be in the market for material and equipment. S. 


CELESTINE, IND.—The New Home Telephone Company, of 
Dubois County, has incorporated to build an exchange and tele- 
phone lines in Celestine and Dubois County. Ben. Nordhoff, 
George W. Jacobs and G. W. Rukes are directors. S. 


NEW SCANDIA, MINN.—The Scandia Marine Telephone 
Company has been formed at New Scandia, with a capital of 
$12.000. The incorporators are A. P. Young, J. A. Hawkinson, 
Charles A. Mattson, F. G. Morrison and Henry A. Johnson. 


'’ TOLEDO, OHIO—The Ohio Legislature, seeking to punish 
eavesdropping when other persons are talking over the tele- 
phone, by a measure already passed by the upper house may 
make the intrusion a crime punishable by a maximum fine 
of $100. 2 


STANTON, I0WA—The Stanton Central Telephone Associa- 
tion will construct telephone lines half-way to Red Oak and 
half-way to Elliott. The following have been elected officers 
for the ensuing year: A. A. Peterson, president; Samuel Main- 
quist, vice-president, and J. S. Olander, treasurer. C. 


NEW YORK, N. Y.—The Stock Exchange has received 
formal notice from the Central & South American Telegraph 
Company of an increase in capital stock from $12,000,000 to 
$14,000,000, and from the Mexican Telegraph Company of an 
increase in capital stock from $3,000,000 to $5,000,000. 


PALMYRA, IND.—The , Flat Woods Independent Telephone 
Company has incorporated with the declared purpose of building 
and equipping telephone exchanges and united systems in 
Palmyra, Pekin, Bradford and other towns and communities in 
Harrison, Floyd, Washington and Clark counties. M. A. Smith, 
Lawrence Ellis, Joseph Uhl and others directors. S. 


CRAWFORDSVILLE, IND.—The Home Telephone Company 
has accepted from the city a new franchise whereby its opera- 
tion will be greatly enlarged. The company has offered the 
Bell Company $40,000 for its plant, including its switchboard, at 
tuis place. If this offer is not accepted the Home Company 
will, it is understood, be in the market for a new switch- 
board. S 


LITTLE FALLS, N. Y.—The managers of the local telephone 
and electric-light lines, as a result of their experience with sleet, 
are discussing electric subways in the city. It will take more 
than three months to bring the services to their former condi- 
tion, and it is argued that it would be better to put in subways 
and be done with it. The matter will likely enough be brought 
before the Common Council at the next meeting. 


ST. JOHN’S. NEWFOUNDLAND—Sir Robert Bond, premier 
of Newfoundland, announces that his government has agreed 
upon a contract with the Commercial] Cable Company, by which 
the latter will extend one of its cables into Newfoundland and 
thence direct to New York city. Clarence H. Mackay, president 
of the Commercial Cable Company and of the Mackay Com- 
panies, has agreed to cut one of the five trans-Atlantic cables 
at a point about 300 miles east of Newfoundland, and there 
attach to the European end of the cable an entirely new cable, 
which will extend into St. John’s, N. F., and thence direct from 
St. John’s to New York city. This will enable the operation of 
the cable direct between New York city and Ireland with much 
greater accuracy and speed, and speed alone being increased 
over thirty-five per cent. This change means the purchase and 
laying of 1,700 miles of new cable. 
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ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 
VANCOUVER, WASH.—A franchise has been granted to the 


Vancouver Traction Company for its new county and city elec- 


tric-railway lines. A. 


VALLEJO, CAL.—Randall, Wright & Trowbridge of Oakland 
have applied for a franchise for an electric road to White Sul- 


phur Springs and Benicia. A. 


PORTLAND, ORE.—The Portland Railway, Light and Power 
Company has asked for a thirty-year franchise to. extend its 
lines through Fairview to connect with the O. R. & N. steam 


line. A. 


NORTH BEND, ORE.—Seymour H. Bell, representing the 
Coos Bay Electric Company, has asked for a thirty-year fran- 
chise to construct an electric line from Marshfield to North 
Bend. A. 


SACRAMENTO, CAL.—The Central California Traction Com- 
pany has applied for a franchise in Sacramento to complete 
its Stockton-Sacramento road. It is rumored that this company, 
together with the Vallejo and Northern electric companies, will 
build a union depot near Eighth and I streets. A. 


SHAMOKIN, PA.—Application has been made for a charter 
for a trolley road running from Monroe Township, Snyder 
County, to Lewisburg, by Boyd A. Musser, J. C. H. Newcomer, 
C. M. Clement, W. H. Lyons and Guy Webster. It is to be called 
the Sunbury, Lewisburg & Milton Railroad Company. 


NEW YORK, N. Y.—The Public Service Commission has 
demanded of the New York & Queens County Railway Company, 
the road now operating trolleys in Queens, that it double-track 
its lines from Flushing to College Point and from Flushing to 
Jamaica. These territories are largely new land developments. 


LAPORTE, IND.—Representatives of the Indiana Union 
Traction Company are reported to have asked for a franchise 
for a traction line through Laporte, Starke, Pulaski and Cass 
counties. It is said to be the purpose of the company to build 
an extension from Logansport to Laporte, by way of Winamac, 
Bass Lake and Knox. S. 


BAKER CITY, ORE.—To build an electric railway from Port- 
land and Baker City, Ore., to Butte, Mont., promoters of the 
Pacific Coast and Montana have incorporated with a capitaliza- 
tion of $2,000,000. The line will be over 500 miles in length, 
plans being already complete. The new system is to be started 
early this spring. 


CHICAGO—The Chicago City Railway Company has let a 
contract to the Carnegie Steel Company of Pittsburg to equip 
its cars with steel wheels, which are expected to greatly improve 
the service, by reducing wear and consequent flat spots with 
their resulting noise. The contract calls for the delivery of 1,600 
steel wheels a month. 


GAINESVILLE, GA.—The holdings, etc., of the Gainesville 
Electric Railway Company have been sold at public auction 
by S. C. Dunlap, commissioner, to R. L. West of Atlanta for 
$80,000. The property is bonded at $250,000 and is said to be 
in excellent condition. Mr. West is manager of the General 
Contracting Company of Atlanta. L. 


BOSTON, MASS.—The gross receipts of the Interborough 
Rapid Transit are showing larger increases than for many 
months. For the first seventeen days of February the gain in 
gross averaged $8,000 per day. Jn January the increase in gross 
was at the rate of $6,300 per day. Most of the gain is coming 
from the subway lines, with the elevated just about holding its 
own. 


ALBANY, N. Y.—The Public Service Commission has issued 
an order directing the New York Central to put into effect on 
March 30 rules which will forbid employes of the road from 
getting on top of moving trains upon any portion of its lines 
within the electric zone, extending from the Grand Central Sta- 
tion to Croton-on-the-Hudson Division and to North White Plains 
on the Harlem line. l 


£ 

WASHINGTON, PA.—An ordinance has been passed by the 
Waynesburg Council granting a ninety-nine-year franchise to the 
Waynesburg & Monongahela Street Railway Company, which 
proposes, with Washington as a centre, to build lines to the 
Monongahela River, the Ten-Mile valley and other trade centres 
of Greene County. Work must be started on the road within 
sixty days and be completed in two years. W. J. Sheldon is 
promoter of the project. 


ROCHESTER, IND.—The Circuit Court has appointed R. R. 
Carr of Akron receiver for the Wabash & Rochester Traction 
Company on complaint of the Stanly Brothers, contractors, who 
hold claims amounting to $7,000 against the company for Work 
done on the roadbed on the company’s right-of-way. It is ru- 
mored that the Winona Traction Company will purchase a por- 


tion of the Rochester company’s incompleted road and use it- 


for its Winona-Peru extension. 2 S. 
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SPOKANE, WASH.—Articles of incorporation have been filed 
in the auditor's office for the Missoula Street Railway Company, 
with a capitalization of 100,000, all paid up. The principal place 
of business will be Spokane, and the company will buy rights-of- 
way and improve street-railway property. The trustees named 
are Jesse R. Wharton of Butte, Sidney R. Inch of Missoula, 
William A. Glide, Jr., of Los Angeles, Walter Bickford of Butte, 
and C. E. McBroom of Spokane. 


BOSTON, MASS.—The New York, New Haven & Hartford 
Railroad must dispose of all its trolley holdings in Massachusetts 
before July 1, according to a decision of the Massachusetts Su- 
preme Court. The decision is the result of the bill in equity 
brought by the attorney-general in May, 1908, and the court’s 


` decision applies to the Worcester & Southbridge, the Worcester 


& Blackstone Valley, the Worcester & Webster, the Webster & 
Dudley, the Springfield and the Berkshire Street Railway. 


GREENVILLE, S. C.—The Town Council of Greenville has 
withdrawn the franchises of the Greenville Gas, Electric Light 
and Power Company and the Paris Mountain Water Company, 
declaring the same invalid and ordering that formal notice to 
this effect be served on the companies. Further, the chairman 
of the light committee of the Town Council was instructed to 
communicate with the Southern Power Company as to terms. 
A long-drawn litigation is expected to follow this move on the 
part of the city. L. 


DOVER, DEL.—The Electric Railway Commission bill be- 
fore the Delaware Legislature provides for a commission of five 
members, the governor to be president, and appoint the other 
four within thirty days after the passage of the act, with au- 
thority, after ten miles of a passenger and freight line have 
been built, to invest in three-per-cent bonds of the company, 
at the rate of $1,000 a mile, the total investment not to exceed 
$100,000. An appropriation of $500 is made for the expenses of 
the commissioners, who are to serve without pay. 


EL PASO, TEXAS—-The El Paso & Fort Hancock Electric 
Railway Company is pledged to begin the construction of its 
electric railway down the valley of the Rio Grande on or before 
March 28 or forfeit its bond for $10,000, which it has posted 
as a guaranty that the work will begin at the time stated. This 
proposed line will be more than fifty miles long and will run 
between El Paso and old Fort Hancock, traversing a part of the 
Rio Grande valley that is thickly settled. It is stated by the 
promoters of the project that the road has been financed and 
that it will be built in accordance with the terms of the fran- 
chise granted by the county. D. 


SPOKANE, WASH.—Official announcement is made by M. 
Hall, president of the Spokane, Wallace & Interstate Railway 
Company, who is also manager of the Federal Mining and Smelt- 
ing Company, in the Coeur d’Alenes, that the system, including 
an interurban line from Wallace to Spokane, eighty-five miles, 
and branch lines from Wallace to Burke and Mullan, Idaho, will 
be built this year. Work is to begin in June and the line will 
be rushed to completion. The survey follows the Coeur d’Alene 
valley, crossing the divide at a point between the Coeur d’Alene 
River and Wolf Lodge Ray, near Dudley, Idaho. It will skirt 
Coeur d'Alene Lake to the city of Coeur d'Alene, thirty-four 
miles east of Spokane. 


ANDERSON, IND.—The annual meeting of the stockholders 
of the Union Traction Company and the Indiana Union Traction 
Company was held in the company’s offices on March 3. The 
present board of directors were re-elected for each company. 
According to the financial statement, there is a deficit of $10,000 
or more, but this is not regarded significant, considering the 
panic of the past year, and since the company was compelled 
to meet the expense of a stubborn labor strike, Notwithstanding 
these it was stated that the earnings would be sufficient to 
pay a dividend of one per cent July next. President Brady 
and his associate officers were thanked for their efficient man- 
agement by the stockholders present. S. 


OAKLAND, CAL.—The Southern Pacific Railway Company 
has given out additional details concerning the contracts for 
electrifying its suburban railways in Alameda County. The 
General Electric Company, Schenectady, N. Y., has secured the 
contract for the rolling stock, calling for forty-four multiple-unit 
four-motor cars, the contract price being $374.960. The sta- 
tionary equipment in the power house, consisting of two 5,000- 
kilowatt turbo-generators, will be supplied by the Westinghouse 
Machine Company of East Pittsburg, Pa., at a contract price 
of $190,000. Steam for the operation of the turbo-generators 
will be supplied from a battery of twelve 645-horsepower water- 
tube boilers, which are to be installed by the Parker Boiler 
Company of Philadelphia at a cost of $137,000. The Henry R. 
Worthington Company of New York city, at a cost of $47,000, 
will supply two complete surface-condensing equipments. Work 
on the power house is being rushed and will be followed by 
the beginning of work on the overhead system for the electric 
trains. A. 
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PROPOSALS. 


MOTOR FOR ROAD-MAKING MACHINERY.—C. O. David- 
son, city clerk of Prince Albert, Saskatchewan, will receive 
‘ tenders until March 18 for the supply of an electric motor to 
operate road-making machinery. R. 


€ POLICE SIGNAL SYSTEM FOR VANCOUVER, B. C.— 
Sealed tenders will be received by William McQueen, city clerk, 
Vancouver, British Columbia, until March 25, for the installation 
complete of a police patrol signal system for Vancouver. Plans 
and specifications may be seen at the office of the city elec- 
trician. R. 


STACK AT UNITED STATES ASSAY OFFICE, NEW YORK 
CITY—The office of the Supervising Architect, Washington, D.C., 
will receive sealed proposals until April 1 for the construction 
of the stack in connection with the extension and remodeling of 
the United States Assay Office Building, at New York, N. Y., in 
accordance with specifications, which can be obtained from the 
office of the Supervising Architect. ` 


UNITED STATES POST OFFICE AT ATLANTA, GA.—The 
Office of the Supervising Architect, Washington, D. C., will re- 
ceive sealed proposals until March 26 for the installation of a 
vacuum-cleaning system for the United States Post Office and 
Court House at Atlanta, Ga., in accordance with drawings and 
specifications, copies of which may be had at this office, or at 


the office of the superintendent, Atlanta, at the discretion of the ` 


Supervising Architect. 


QUARTERS AT ARMY HOSPITAL, WASHINGTON, D. C.— 
Sealed proposals wi)l be received at the office of the Constructing 
Quartermaster until March 31 for the construction, including 
plumbing, heating, electric wiring and electric lighting fixtures, 
of two single sets officers’ quarters, one hospital corps barracks, 
one storehouse, one stable and one wagonshed and garage at 
the Walter Reed Army General Hospital, Washington, D. C. 
Plans, specifications, blank proposals and further information fur- 
nished on application. Address proposals to H. L. Pettus, con- 
structing quartermaster. 


DISTRIBUTION AND LIGHTING SYSTEM FOR CADET 
CAMP, WEST POINT, N. Y.—Sealed proposals, in triplicate, 
subject to the usual conditions, will be received at the office 
of the Quartermaster, West Point, N. Y., until March 19, for 
furnishing and installing an electrical distributing and street- 
lighting system for the Cadet Camp, as per drawings and speci- 
fications, Proposals from manufacturers of electrical cable only 
will be considered. The United States reserves the right to 
accept or reject any or all proposals. Forms furnished upon ap- 
plication. Address Quartermaster, West Point, N. Y. 


POST OFFICES AT MARION, OHIO, AND DOTHAN, ALA.— 
The office of the Supervising Architect, Washington, D. C., will 
receive sealed proposals until April 5 for the construction (in- 
cluding plumbing, gas piping, heating apparatus, electric con- 
duits and wiring) of the United States pest offices at Marion, 
Ohio, and Dothan, Ala., in accordance with specifications, which 
may be obtained from the custodian of the respective sites, or at 
the office of the Supervising Architect. | 


LEGAL NOTE. 


BASSETT PATENT—In the United States Circuit Court for 
the Northern District of Illinois, the judge filed a decree in the 
case of the General Electric Company against the Morgan- 
Gardner Electric Company on Bassett patent, 56,792, granted 
March 20, 1894. This decree is the outcome of a suit brought 
by the General Electric Company to restrain the Morgan-Gardner 
Electric Company from alleged infringement of the Bassett 
patent in the manufacture and sale of certain electric motors 
for use on electric mining locomotives. The court holds that 
the patent is valid and the defendant has infringed. The Bassett 
patent relates to a form of railway motor in which the field 
frame is diagonally split so as to allow ready access to the 
armature or interior parts of the motor, without removing the 
motor from the locomotive or car to which it is attached, and 
in which the parts are thoroughly protected from injury. 


ELECTRICAL SECURITIES. 


The inauguration of President Taft overshadowed other 
events in the stock market last week, the inaugural address, in 
the main, meeting with satisfaction. Such change in business 
as can be measured is certainly for the better, and even in the 
ultra-conservative banking quarters predictions are made of a 
season of the greatest industry and prosperity. 

Dividends have been declared upon the following electrical 
securities: Philadelphia Traction Company; the regular semi- 
annual dividend of $2 a share. The regular dividend of one per 
cent on the preferred shares and regular quarterly dividend of 
one per cent on the common shares in the Mackay Companies 
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will be paid April 1, 1909, to shareholders of record as they 
appear at the close of business March 13, 1909. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MARCH 6. 


New York: Closing 
Allis-Chalmers common .....--+-+-++s+eree: 13% 
Allis-Chalmers preferred ....-..-- TEEN 4436 
American Tel. and Tel. Company......--- 128% 
Brooklyn Rapid Transit ......---++-seeses 7214 
General Electric §.....-.---seee rere rereees 153 
Interborough-Metropolitan common ......- 14% 
Interborough-Metropolitan preferred ...... 415% 
Kings County Electric.......----++sseeee: 125 
Mackay Companies (Postal Telegraph and 

Cable) COMMON .....---eeeee errs erect 72% 
Mackay Companies (Postal Telegraph and 

Cable) preferred .....---e-eeeeceseeeees 70% 
Manhattan Elevated .....---ceeeeereeeees 145 
Metropolitan Street Railway.....--.--++-: 28 
New York and New Jersey Telephone.... 110 
Western Union ......sssssseeseseoceo Yi... 65% 
Westinghouse Manufacturing Company.... TI 

Boston: Closing 
Edison Electric Illuminating.............. 25314 
Massachusetts Electric .........--eeeeeees 72 3 
New England Telephone ..........-++-++-- 133 
Western Telephone and Telegraph pref.... 78 

Philadelphia: Closing 
Electric Company of America........-.-.- 11% 
Electric Storage Battery common......... 46 
Electric Storage Battery preferred........ 46 
Philadelphia Electric ..........0--- ese eeee 11% 
Philadelphia Rapid Transit.........-.++--- 2714 
United Gas Improvement.............+++% 8934 

Chicago: Closing 
Chicago Telephone .......--..-eeeeeeeeeees 1311% 
Commonwealth Edison ......e..sseseseese> 109% 
Metropolitan Elevated preferred........-.- 46 
National Carbon common.........-.+-e++: 82 
National Carbon preferred..............-+ 110 


DATES AHEAD. 


Railway Signal Association. Stated meeting, Auditorium 


Hotel, Chicago, Ill., March 15. 


American Railway Engineering and Maintenance of Way AS- 
sociation. Annual convention, Chicago, Il., March 16-18. 


Ohio Independent Telephone Association. Annual convention, 
Columbus, Ohio, March 18. ' 


Minnesota Electrical Association. Second annual meeting, 
Nicollet Hotel, Minneapolis, Minn., March 18-19. 


Worcester Mechanical and Electric Exposition. Mechanics’ 
Hall, Worcester, Mass., March 27-April 3. 


Louisville Electrical Show. The Armory, Louisville, Ky» 
April 12-24. 

Missouri Electric Light, Gas and Railway Association. An- 
nual convention, Springfield, Mo., April 15-17. 

Iowa Electrical Association. Annual convention, Cedar Rap- 
ids, Iowa, April. 

Southwestern Electrical and Gas Association. Annual con- 
vention, Dallas, Tex., May. 


American Electrochemical Society. Next meeting, Niagara 
Falls, Ontario, May 6-8. 


Omaha Electrical Show. Omaha Auditorium, Omaha, Neb., 
May 6-15. 


American Association of Electric Motor Manufacturers. An- 
nual convention, Hot Springs, Va., May 18-20. 


Ohio Society of Mechanical, Electrical and Steam Engineers. 
Annual convention, Canton, Ohio, May 21-22. 
l Association of Edison Purchasing Agents. Annual conven: 
tion, Atlantic City, N. J., June 1-4. 

National Electric Light Association. Annual convention, At- 
lantic City, N. J., June 1-4. 


American Railway Master Mechanics’ Association. Annual 
convention, Atlantic City, N. J., June. 


Master Car Builders’ Association. Annual convention, At- 
lantic City, N. J., June. = 


l American Institute of Electrical Engineers. Annual conven: 
tion, Thousand Islands, N. Y., June 28. 


Ohio Electric Light Association. Annual convention, Toledo, 
July 13-15. 


National Fiectrical Contractors’. Association, Annual con 
vention, Toledo, Ohio, July 21-23. 
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March 13, 1909 


PERSONAL MENTION. 


MR. WILLIS RUSSELL, who retired as general superin- 
tendent of the line of the Kenosha Electric Railway Company 
on March 1, has been named as the general manager and super- 
intendent of the Elgin & Belvidere Interurban Line. 


MR. PERY FITZ-PATRICK ROWELL has been appointed 
secretary of the Institution of Electrical Engineers to succeed 
Mr. George C. Lloyd, who has become secretary of the Iron and 
Steel Institute. Mr. Rowell has been associated with the secre- 
tary’s office since 1901, being assistant secretary of the institu- 
tion for the last five years. 


MR. M. B. LARRIMORE has resigned his position as super- 
intendent of the Home Telephone Company, of Fort Wayne, Ind., 
to join the Protective Electrical Supply Company of the same 
city, of which he has been elected president. Mr. E. M. Popp, 
auditor of the telephone company, has tendered his resignation 
apd will act as secretary-treasurer of the electrical company. 


MR. H. C. SLEMIN, in addition to his duties as advertising 
manager, has been appointed sales manager of the Stromberg- 
Carlson Telephone Manufacturing Company, Rochester, N. Y. 
Mr. Slemin is one of the most enterprising of the aggressive and 
business-building personnel of this fortunate company, and his 
fulfilling of the duties of these offices lends strength to the or- 
ganization.’ 


MR. R. A. McLAUGHLIN, for five years general superin- 
tendent of the street-car, electric-light and gas interests at Gales- 
burg, Ill, has submitted his resignation, to take effect on April 1. 
General Manager Chubbuck, of the Illinois Traction System, 
has asked him to take charge of the construction of the building 
of the interurban line between Streator and Ottawa and between 
Seneca and Morris, work to be done this year. 


COL. W. T. GENTRY has been elected president of the 
Southern Bell Telephone Company, with offices in Atlanta, Ga. 
He will, however, be called upon to spend much of his time in 
New York. Colonel Gentry, it is understood, will continue to 
carry out the established progressive policy of the company. 
J. Epps Brown and J. M. B. Hoxsey, elected vice-president and 
general manager, respectively, will also continue to reside in 
Atlanta. L. 


MR. HENRY M. HUXLEY, A. M. (Harvard, 1902), has be- 
come associated with the patent law offices of Brown & Wil- 
liams, Monadnock Block, Chicago. Mr. Huxley was connected 
with the operating department of the American Steel and Wire 
Company at Worcester, Mass., in various capacities for four 
years, and was later assistant general manager and manufac- 
turer of the Duplex Metals Company at New York. Mr. Huxley 
will make a specialty of the prosecution of applications for 
chemical and metallurgical patents, with particular reference 
to those dealing with the manufacture of iron, steel and wire 
products. 


MR. HENRY L. SHIPPY announces that the condition of his 
health is such that he feels it necessary to be relieved from 
active business cares, and has, therefore, resigned as treasurer 
of John A. Roebling'’'s Sons Company of New York. Mr. Shippy’s 
connection with the Roebling Company began in 1875 and has 
continued without interruption since that time. He asks for his 
successor, Mr. W. P. Bowman, formerly manager of the Cleve- 
land branch of the Roebling Company, the same co-operation 
and hearty good will that has been given to himself by business 
interests all over the world during this period of service. In 
thus announcing Mr. Shippy’s plans the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN joins with his friends in the earnest hope 
that he will speedily find new health and that he may long enjoy 
a well-earned vacation. He has won for himself the admiration 
and esteem of his business associates and he has become en- 
deared to a host of close friends and acquaintances. 


NEW MANUFACTURING COMPANIES. 


BUFFALO, N. Y.—The Kaiser Device and Electric Company 
has been incorporated for the purpose of manufacturing electric 


devices, ete. Capital, $100,000. Incorporators: E. D. Klopp, 
F. Kaiser, C. D. Coyle, Buffalo. 
INDIANAPOLIS, IND.—The Indianapolis Railway Equip- 


ment Company has incorporated to manufacture railway mail 
equipment and supplies especially adapted to interurban-railway 
mail service. The company is incorporated at $100,000. W. A. 
Zumppe, E. L. Killen and E. R. Treat are directors. S. 


DOVER, DEL.—Articles of incorporation have been filed 
for the American Electric Fire Alarm Manufacturing Company 
of Pittsburg to manufacture, sell and deal in electric fire alarms, 
etc. The incorporators are Charles H. Hallowell, Carnegie, Pa.; 
William Johnson, Beliger, Pa., and John C. Miller, Beaver, Pa. 
Capital stock, $500,000. 
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INDUSTRIAL ITEMS. 


THE NATIONAL METAL MOLDING COMPANY, Pittsburg, 
Pa., manufacturer of Economy conduit, has removed its San 
Francisco office to the Merritt Building in that city. 


THE F. BISSELL COMPANY, Toledo, Ohio, in its March 
calendar card points a moral that it is “plugging along” in 
offering good material, quick shipments and right prices. 


THE STAVE ELECTRICAL COMPANY, 27 West Twenty- 
seventh Street, New York city, announces that the Robertson 
Electric Company, 15 Terrace, Buffalo, N. Y., has been appointed 
its representatives for western and northern New York. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
of Chicago, Ill, has issued a special bulletin describing an elec- 
trical washing machine, for which it is the selling agent. 
Bulletins and prices will be forwarded to anyone on request. 


THE ELECTRIC MACHINERY COMPANY, Minneapolis, 
Minn., has arranged Bulletin No. 105 on the subject of its re- 
volving-field alternators. The machines listed include the line 
of exciters applicable to this class of generators, and a number 
of names are given of users of Electric Machinery appliances. 


THE BURLINGAME UNDERWRITERS, Chronicle Building, 
San Francisco, Cal, have prepared some interesting litera- 
ture on the subjects of the Burlingame telegraphing typewriter, 
the invention of Elmer Burlingame, and the organization of the 


company which is manufacturing and introducing the machine. 


THE F. W. WAKEFIELD BRASS COMPANY, Vermilion, O., 
has issued a bulletin describing its handsome line of tungsten 
fixtures. The Wakefield detachable link chain is so constructed 
that each link can be easily detached or removed, thereby mak- 
ing it possible to lengthen or shorten the fixture to meet all re- 
quirements. 


ROTH BROS. & COMPANY, Chicago, Ill., have prepared 
bulletins Nos. 181, 199 and 156 on the subjects of their vertical- 
shaft motors, band-saw motors and electric grinding and polish- 
ing machines. The company has been making several changes 
in its manufacturing departments and will soon occupy a new 
factory with greatly enlarged facilities, 


THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., 
has continued the series of striking cover designs for its monthly 
house organ, Juice, and on the March cover page presents a 
realistic representation of the electrical display from a sleet- 
covered trolley. Pittsburg trangformers, street and interior 
lighting fixtures, weather-proof, high-tension fuses, steel shades, 
ground clamps and boring machines comprise the contents of 
the inner pages. 


THE TUNGSTOLIER COMPANY, Cleveland, Ohio, a selling 
organization marketing every form of electric illuminating de- 
vice, especially fittings for tungsten-lamp installations, has issued 
a striking folder in which it calls attention to some of its 
artistic tungstoliers. As contained in an announcement in this 
folder, the Tungstolier Company refrains from selling direct to 
the consumer, but operates a large publicity campaign to edu- 
cate and interest the consumer for the benefit of the local con- 
tractor or dealer. | 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, is mailing its new No. 23 catalogue, covering 
the entire line of switch and outlet boxes for both rigid and 
flexible conduit. Cuts are shown of every standard cover made, 
giving detailed dimensions. The switch boxes for flexible con- 
duit are made in various depths and equipped with either of 
three standard ears, making it possible for the contractor to 
select boxes suitable for the particular requirements of almost 
any installation, The company is also prepared to furnish outlet 
boxes, galvanized by the Sherardizing process, which insures 
thorough coating on the inside as well as on the outside. 


THE GENERAL COMPRESSED AIR AND VACUUM MA- 
CHINERY COMPANY, St. Louis, Mo., has published an attractive 
bulletin on the subject of the Thurman portable electric vacuum 
cleaner. The booklet illustrates the uses of the machine and 
describes the various tools employed for cleaning special sur- 
faces. A special instrument can be used in connection with the 
vacuum system for facial and body massage. The Thurman 
portable cleaner comprises a motor-driven exhauster and receiver 
mounted on a light carriage. The complete device weighs about 
seventy pounds and occupies a floor space about sixteen by 
twenty-four inches. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
recently taken an order for both an 800-kilowatt and a seventy- 
five-kilowatt, 250-volt generator for the Emerson Mannfacturing 
Company, Rockford, Il]. Another is for a 300-kilowatt, 125-volt 
lighting and power generator for the Oakville Company, Oak- 
ville, Conn. The High Standard Steel Company of Rockaway, 
N. J., has purchased two 125-kKilovolt-ampere, 2.300-volt, sixty- 
cycle alternators of the coupled type. Two fifty-kilowatt turbo- 
generators have been ordered for the De Laval Steam Turbine 
Company, Trenton, N. J., and_several engine-type \enerators— of 
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. moderate size, among which are a seventy-five-kilowatt for the 
Franklin Square House, Boston, and a fifty-kilowatt for the 
Enterprise Building Company, Fall River, Mass. Eight motors 
for printing presses have been ordered for Clark & Cox, Denver, 
Colo. Among other orders are one for three ten-horsepower 
elevator motors for the Ogden Iron and Steel Manufacturing 
Company, New York city, and a forty-horsepower induction 
motor for the Stiles & Hart Brick Company, Wier Branch, Mass. 
The sales of small direct-current motors still continue to in- 
crease, the company reports. 
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THE “TUBA” GLUEH LAMPENFABRIK, 4 Lutzowstrasse, 
Berlin, Germany, has recently brought out a new form of in- 
candescent lamp in which the vacuum bulb is a U-shaped tube 
surrounding the filament which is of the hair-pin form. The 
vacuum bulb can be surrounded by an outer globe so that the 
lamp presents an appearance similar to that of the ordinary 
incandescent light. The filament furnishes a pure white light 
and effects a saving of sixty per cent over the ordinary lamp, 
the manufacturer declares. The light-efficiency is 1.6 to 1.8 
watts per candlepower and the lamp has a life of 600 hours. 


‘Directory of Electrical and Allied Engineering and Scientific 
Societies. 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secre- 
tary, Lloyd Lyon, secretary and auditor Mobile Light and Rail- 
way Company, 158 Government Street, Mobile, Ala. 


AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, Walker Electric Com- 
pany, Twenty-third and Noble streets, Philadelphia, Pa. An- 
nual convention, Hot Springs, Va., May 17-20. 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. 


AMERICAN ELECTROCHEMICAL 
- W. Richards, Bethlehem, Pa. 
Falls, Ontario, May 6-8. 


AMERICAN ELECTROTHERAPEUTICGC ASSOCIATION. Secre- 
tary, Dr, Albert C. Geyser, 352 Willis Avenue, New York city. 


AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Dr. 
Richard Moldenke, Watchung, N. J. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth Street, New York city. 


AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New 
York city. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th Street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 
Annual convention, Atlantic City, June. 


AMERICAN ROENTGEN-RAY SOCIETY. Secretary, Dr. G. C. 
`. Johnson, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Prof. Edgar Marburg, University of Pennsylvania, Philadel- 
phia, Pa. 

AMERICAN SOCIETY OF 
tary, Calvin W. Rice, 29 West Thirty-ninth Street, 
city. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. 
‘Secretary, A. P. Folwell, Flatiron Building, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies 
Building, 29 West Thirty-ninth Street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY AC- 
COUNTANTS’ ASSOCIATION. Secretary, H. E. Weeks, 
secretary and treasurer Tri-City Railway Company, Daven- 


port, Iowa. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim 
agent Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGI- 
NEERING ASSOCIATION. Secretary, J. W. Corning, electri- 
cal engineer Boston Elevated Railway Company, Boston, 


Mass, 


AMERICAN STREET AND INTERURBAN RAILWAY TRANS- 
PORTATION AND TRAFFIC ASSOCIATION. Secretary, B. 
V. Swenson, Engineering Societies Building, 29 West a 
ninth Street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 


SOCIETY. Secretary, Dr. J. 
Next regular meeting, Niagara 


MECHANICAL ENGINEERS. Secre- 
New York 


ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, superintendent of lighting Hot 
Springs Light and Railway Company, Hot Springs, Ark. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


ASSOCIATION OF CAR-LIGHTING ENGINEERS. Secretary, 
G. B. Colegrove, Illinois Central Railroad, Chicago, Ill. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, D. L. Huntington, second vice-president and manager 
Washington Water Power Company, Spokane, Wash. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF 
NEW ENGLAND. Secretary, Welles E. Holmes, 308 Wash- 
ington Street, Newton, Mass. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Wisconsin Central Railway, 
Milwaukee, Wis. 


CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 


= E. W. Pioda, Oak and Broderick streets, San Francisco, 
al, l 
CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. 


Secretary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. 
Young, Toronto, Canada. ; 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Ac- 
ton Burrows, 33 Melinda Street, Toronto, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, 
A. L. Neereamer, Traction Terminal Building, Indianapolis, 
Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. C. Lawler, Colorado Springs, Colo. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 
Secretary, F. W. Poole, Bridgeport, Conn. 


ELECTRIC CLUB OF CHICAGO. Secretary, 
204 Dearborn Street, Chicago, Il. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Cros- 
by, 1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 500 Fifth 
Avenue, New York city. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine Street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secre- 
tary, Frederic P. Vose, Marquette Building, Chicago, Ill. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, 
Pa. Meetings, second and fourth Thursdays of each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, 
Montreal, Canada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC 
COAST. Secretary, Albert H. Elliott, Harding Building, San 
Francisco, Cal. Monthly meetings, San Francisco, Cal., first 
Thursday of each month, 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall Street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau Street, New York 
city. 


Secretary, T. S. 


Wm. S. Taussig, 
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ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt Street, New York city. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, H. G. Per- 
ring, 1317 Spruce Street, Philadelphia, Pa, 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, W. Fay 
Martin, Milwaukee, Wis. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, Il. 

ILLINOIS STATE ELECTRICAL ASSOCIATION. 
H. E. Chubbuck, Ottawa, Ill. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Van 
Rensselaer Lansingh, Engineering Societies Building, 33 
West Thirty-ninth Street, New York city. 

INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, Fred- 
eric Leslie, Muncie, Ind. Next meeting, August 18. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Allen J. Paylow, Rockport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, A. C. Davis, Parkersburg, W. Va. 

IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser, 
Des Moines, Iowa. Annual convention, Cedar Rapids, Iowa, 
April. , 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET 
RAILWAY ASSOCIATION. Secretary, James D. Nicholson, 
Newton, Kan. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. 
Newman, 471 Congress Street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. 
Taylor, 390 Old Colony Building, Chicago, Ill. Annual con- 
vention, Atlantic City, June. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Mar- 
shall, Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 


MILWAUKEE SOCIETY OF ENGINEERS. Secretary, W. Fay 
Martin, 456 Broadway, Milwaukee, Wis. 


MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
Ludwig Kemper, Albert Lea, Minn. Second annual meeting, 
Nicollet Hotel, Minneapolis, Minn., March 18-19. 


MISSISSIPPI ELECTRICAL ASSOCIATION. Secretary, J. Ab- 
bott, manager Jackson Electric Railway, Light and Power 
Company, Jackson, Miss. 


MISSOURI ELECTRIC LIGHT, GAS AND STREET RAILWAY 
ASSOCIATION. Secretary, Claude L. Clary, Sikeston Elec- 
tric Light and Power Company, Sikeston, Mo. Annual con- 
vention, Springfield, Mo., Aprfl 15-17. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, George W. Schwerer, Windsor, Mo. 


MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Hudson, Mass. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secre- 
tary, J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 41 Mar- 
fae eee Utica, N. Y. Annual convention, Toledo, Ohio, 


NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago, Jll. 


ee ELECTRIC LIGHT ASSOCIATION. Secretary, John 
- Gilchrist, Commonwealth Edison Company, Chicago, III. 
Annual convention, Atlantic City, N. J., June 1-4. 


NEBRASKA ELECTRICAL ASSOCIATION 
Bradford, Lincoln, Neb. ON. Secretary, William 


Secretary, 
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NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, R. E. Mattison, Lincoln, Neb. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 60 State Street, Boston, Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. Meetings held on fourth 
Thursday of each month. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 
Engineering Societies Building, 29 West Thirty-ninth Street, 
New York city. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 


NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary- 
treasurer, John S. Allen, manager, Equitable Electric Light 
Company, Lake Geneva, Wis. 

OHIO ELECTRIC LIGHT ASSOCIATION. . Secretary, D. L. Gas- 
kill, Greenville, Ohio. Annual convention, Toledo, Ohio, 
July 13-15. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
O. O. Welsheimer, Columbus, Ohio. 

OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 
Currie, Akron, Ohio. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSO- 
CIATION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIA- 
TION. Secretary, Frank J. Scherrer, New York city. 

ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, 
C. B. Routet, Dallas, Tex. 

PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 

PENNSYLVANIA ELECTRIC ASSOCIATION. 
Henry M. Stein, Harrisburg, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second 
Street, Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, H. A. Saw- 
yer, Colorado Springs, Colo, Meetings, second Saturday of 
each month. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Next annual meeting, Louisville, Ky., Octo- 
ber 12-14, 1909. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secre- 
tary, C. E. Russell, Boston, Mass. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. 
Secretary, J. A. Myler, Jr., 608 Juanita Building, Dallas, Tex. 
Annual convention, Dallas, Tex., May. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, 
New York city. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, T. A. Gould, Ennis, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby Street, 
Boston, Mass. f 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE 
PHONE ASSOCIATION.  Secretary-treasurer, E. B. Seeley, 
St. Johnsbury, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. 
Wells, Middlebury Electric Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. 
Secretary, W. S. Boyd, 382 Ohio Street, Chicago, Ill. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
oe William B. Jackson, 115 Adams Street, Chicago, 


WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 


WISCONSIN INDEPENDENT TELEPHONE 
Secretary, J. C. Crowley, Jr, Superior, Wis. 


Secretary, Dr. 
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RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) March 2, 1909. 


913,684. ELECTRIC BURGLAR ALARM. Alfred Bloch, Paris, 
France. Filed March 28, 1907. Below the carpet are laid a 
number of conducting wires whose circuits are closed when 
spring contact plates are stepped upon. The connections 
from the floor wires to the bell pass through lead tubes, sô 
that if the wires are cut the alarm is also rung. 


913,691. VARIABLE-SPEED MOTOR. James Burke, Erie, Pa., 
assignor to Burke Electric Company. Filed May 17, 1905. 
The armature has an additional winding for applying the 
line voltage to approximately one-half of the main winding. 


913,718. SPACE TELEGRAPHY. Lee de Forest, New York, 
N. Y., assignor to De Forest Radio Telephone Company. 
Filed June 25, 1907. The system includes a source of prac- 
tically continuous’ electrical oscillations of a frequency 
higher than the limit of audibility and means located in the 
earth connector for varying the oscillations in accordance 
with a simple harmonic law at a rate lower than the limit 
of audibility. 


913,721. TROLLEY WHEEL. Joseph H. Giarth, Altoona, Pa. 
Filed April 14, 1908. The trolley wheel is hollow and con- 
tains a core, a wick within it, and a web having oppositely 
extending ducts for conveying lubricant to the wick. 


913,734. TELEPHONY. Isidor Kitsee, Philadelphia, Pa., as- 
signor of one-half to William J. Latta, Philadelphia, Pa. 
Filed November 22, 1905. A number of loading inductances 
are connected in series in the line circuit between stations, 
the cores for the inductances being normally and perma- 
nently magnetized independently of current transmitted over 
the line, 


913,735. PROCESS OF EXTRACTING PRECIOUS METALS 
FROM ORES. Isidor Kitsee, Philadelphia, Pa. Filed May 
23, 1908. The process of extracting gold consists in sub- 
jecting the ores to the dissolving action of a cyanide in the 
presence of the anolyte of an electric apparatus containing 
an oxide of nitrogen. 


913,747. APPARATUS FOR ELECTROPLATING. Guy L. Meaker, 
Cnicago, Ill., assignor to the Meaker Company, Chicago, IN. 
Filed November 20, 1907. A tank contains the electrolyte, 
a cathode consisting of a tray for supporting the articles to 
be plated and mechanism for vibrating the tray. 


913,753. LIGHT REGULATOR FOR ELECTRIC LAMPS. Thomas 
E. Murray, New York, N. Y. Filed January 23, 1907. Has a 
hollow cylinder of conducting material coaxially supported 
thereon and provided with indentations at one edge. 


913,754. ELECTRIC-FUSE BOX. Thomas E. Murray, New York, 
N. Y. Filed March 19, 1908. The box is subdivided by par- 
titions into three compartments, the two outer ones con- 
taining enclosed fuses. 


913,755. ELECTRIC CUT-OUT. Thomas E. Murray, New York, 
N. Y. Filed September 2, 1908. The base has two sockets 
and circuit terminals, a removable fuse plug having its ends 
constructed to fit in the sockets and a receptacle for the 
plug ends when the plug is removed from the sockets. 


913,757. ALTERNATING-CURRENT REGULATOR. Robert 8. 
McLeod, Didsbury, Manchester, England. Filed October 22, 
1906. An alternating-current machine has its rotor mechanic- 
ally connected to a rotating mass and its rotatable case elec- 
trically connected to the mains, a motor being adapted to 
rotate the case. 

913,782. ELECTRIC TRACTION ON THE SURFACE-CONTACT 
SYSTEM. Dawid Suchostauer, London, England. Filed 
March 5, 1908. A magnetized collector is carried by the car. 
A number of lengths of box-like structures are placed end 
to end in the track, each containing a conductor extending 
lengthwise through the box, metallic contact studs on the 
upper surface of the box and magnetically-operated switch 
arms to connect the contact studs with the electric conductor. 


913,792. GERMICIDE LINING FOR MOUTHPIECES FOR 
VOICE-TRANSMITTING INSTRUMENTS. Augustus A. Will- 
iams, Charlotte, N. C. Filed July 14, 1908. A number of 
removable thin paper linings for a transmitter mouthpiece 
are combined in telescopic relation and each provided with 
means to prevent saliva from entering the transmitter. 


913,795. TESTING SYSTEM FOR TELEPHONE LINts. Charles 
S. Winston, Chieago, Ill, assignor to Kellogg Switchboard 
and Supply Company, Chicago, I]. Filed May 29, 1905. 
A busy-signal test for the operator’s circuit is arranged so 
that a minimum voltage is employed in the test. 


913,809. ELECTRIC SWITCH. Emory M. Carr, Newcastle, Ind. 
Filed March 14, 1908. A pair of conductors having adjacent 


913,831. 


portions imbedded in an insulator can be joined by a con- 
ductor, screw-threaded through one of the conductors and 
adapted to contact with the other within the insulator. 


913,810. ELECTRICAL SWITCH. Thomas Clark and [Ivan 
Vlasto, Stockton Heath, England. Filed December 14, 1907. 
A starting and controlling switch has a spindle with a num- 
ber of spaced contact strips having ventilating spaces, a 
number of alternately-wound resistance coils being connected 
to and mounted between the strips. 


913,814. MEANS FOR CONTROLLING DIRIGIBLE TORPE- 
DOES. Levitt E. Custer, Dayton, Ohio. Filed July 23, 1906. 
A system of wireless telegraphy comprises a coherer, a 
single-tapping de-coherer, an auxillary vibrating de-coherer 
engaging the coherer and adapted to create a series of vi- 
brations in the same until the current is interrupted, and 
means whereby the two de-coherers are actuated when the 
coherer receives impulses from the transmitting station. 


913,824. GALVANIC BATTERY. Baroukh Jonas, Toledo, Ohio, 
assignor to the Jonas Battery Company, Toledo, Ohio. Filed 
May 2, 1906. One electrode consists of an iron plate and 
an enveJlope composed of porous absorbent fabric secured to 
its surface. The other consists of granulated carbon and 
carbon rods, the electrolyte consisting of a deliquescent iron 
salt. ; 


913,827. PROCESS OF PURIFYING WATER. Henry Korten, 
Chicago, Ill., assignor to Frederick Y. Nichols, Chicago, Ii. 
Filed December 9, 1907. Renewed December 24, 1908. Con- 
sists in subjecting the water to electrical action to change 
the soluble impurities to insoluble substances and then 
filtering through mercury. 


SWIVEL FOR ELECTRICAL APPLIANCES. Abbot A. 
Low, Horseshoe, and Harry Hertzberg, New York, N. Y, 
assignors to Economy Electric Company, Brooklyn, N. Y. 
Filed May 4, 1907. Comprises two members capable of ro- 
tary movement with respect to each other and annular cir- 
cuit contacts provided with ball bearings, the contacts co- 
operating to restrain the members from having endwise 
movement, 


913,846. MIXED DRIVE FOR AUTO-VEHICLES. Henri Pieper, 
Liege, Belgium. Filed November 23, 1905. Comprises an 
engine, a dynamo, a storage battery, a motor and a manually- 
operated controller governing the set. 


913,865. MULTIPLE-SWITCH STARTER. Henry J. Wiegand, 
Milwaukee, Wis., assignor to the Cutler-Hammer Manufactur- 
ing Company, Milwaukee, Wis. Filed May 20, 1907. There 
is provided an electro-responsive means for retaining all the 
switches in closed position, manually-operated means render- 
ing the former normally operative, but inoperative if released 
before certain of the switches are closed. 


913,888. ELECTRIC FURNACE. Paul L. T. Héroult, La Praz, 
France, assignor to Societe Electro-Metallurgique Francaise, 
Froges, Isére, France. Filed May 3, 1907. Has an electrode 
with its end in an enclosed space so as to be exposed to 
no gases except those formed immediately about it. 


913,898. GALVANIC CELL. Baroukh Jonas, Toledo, Ohio, &s- 
signor to the Jonas Battery Company, Toledo, Ohio, Filed 
April 2, 1904. A series of porous jars is provided with a 
partial filling of iron particles and suspended silver ribbons 
connected by wire forming a negative terminal, a series of 
carbon plates connected by wire forming a positive terminal. 


913,913. AUTOMATIC FUSE BLOCK. Charles O. Prowse, Hop- 
kinsville, Ky. Filed September 25, 1907. A number of mov- 
able contact members are secured to a block, fuses being 
connected to the contact members and serving to normally 
hold them against movement: a contact member is slidably 
secured to the block and adapted to successively engage the 
movable members, a cable connecting a motor-actuated drum 
and the slidable contact member, 


913,931. TELEPHONE TRANSMITTER. Charles Adams-Randall, 
New York, N. Y. Filed April 14, 1905. Has an elongated 
receptacle of narrow width and shallow depth and granular 
carbon in the receptacle, whose resistance is in the direction 
of its length rather than its depth. | 


913,936. ELECTRIC BATTERY. Lucien P. Basset, Enghien, 
France. Filed September 30, 1907. Contains two solutions, 
first a solution of sulphurous acid in sulphuric acid and, 
second, a solution of nitrous acid in sulphuric acid arranged 
to neutralize the first to form sulphuric acid and to cause 
the hydrogen ions to co-act with the second solution to form 
water and nitric oxide. 
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913,939. ELECTRICAL MEASURING INSTRUMENT. Joshua F. 
Begole, St. Louis, Mo., assignor to Wagner Electric Manu- 
facturing Company, St. Louis, Mo. Filed February 10, 1908. 
The instrument is arranged so it may be operated either as 
a voltmeter or as a wattmeter. 


913,941. IONIZER OR APPARATUS FOR PRODUCING GASE- 
OUS IONS. Lucien I, Blake, Denver, Colo. Filed November 
17, 1908. The ionizer is composed of glass wool in an elec- 
tric field. 


913,944. TELEPHONE TRANSMITTER. Henry P. Clausen, Chi- 

cago, Ill, assignor to the American Electric Telephone Com- 
pany, Chicago, Il. Filed July 9, 1904. A _ vibratory-front 
‘electrode is connected with the main diaphragm; a sta- 
tionary back electrode is connected with a bridge, there 
being granular carbon between the two electrodes and 
resilient back and front auxiliary diaphragms clamped to the 
respective electrodes. 


913,947. TELEPHONE MOUTHPIECE. William Gibson, Dan- 
bury, Conn., assignor to the Gibson Manufacturing Company, 
Danbury, Conn. Filed April 20, 1908. The telephone mouth- 
piece is of glass and is combined with a cup-like shell in- 
serted into its inner end. 


913,966. SUCTION CLEANER. Otto H. Mohr, San Francisco, 
Cal., assignor to Fiege-Mohr Electric Appliance Company, 
San Francisco, Cal. Filed May 9, 1908. The suction pump 
is driven by an electric motor. 


913,974. ELECTRIC SEMAPHORE SIGNAL, George W. Pettey, 
Alexandria, Va., assignor to Pettey Electrical Indicator Signal 
Company, Alexandria, Va. Filed September 21, 1908. Con- 
tains an electro-mechanical motor mechanism and two op- 
posite hollow radiating arms bearing at their outer ends 
electric-light boxes. 

913,999. MULTIPLESWITCH STARTER. Henry J. Wiegand, 
Milwaukee, Wis., assignor to the Cutler-Hammer Manufactur- 
ing Company, Milwaukee, Wis. Filed May 20, 1907. Renewed 
January 11, 1909. This is a modification of No. 913,865. 


914,038. BATTERY CONTACT. Julius H. Gugler, Minneapolis, 
Minn., assignor to Battery Company. Filed February 21, 
1908. A carbon-battery electrode has formed in its upper 
extremity a well, the walls of which are electroplated with 
copper and which contains mercury. 


913,944._-TELEPHONE TRANSMITTER. 


914,042. GUARD FOR THE ARMS OF ELECTRIC-CONDUCTOR 
SUPPORTS. George E. Harrison and George Burns, Detroit, 
Mich. Filed May 25, 1908. A guard for linemen’s use com- 
prises a tread part of insulating material provided with 
notches at its ends and hanging side members connected 
therewith and provided with inturned flanges. 


914,043. SAFETY FUSE. Gerald W. Hart and Frank D. Rey- 
nolds, Hartford, Conn., assignors to the Sachs Company, 
Hartford, Conn. Filed July 28, 1906. A tubular casing is 
provided with a longitudinal slit in its surface for its en- 
tire length which contains a wire and indicating means con- 
nected to the terminals of the fuse. 


914,045. CORD CONNECTOR AND RACK. William E. Hill, La- 
grange, Ill., assignor to Kellogg Switchboard and Supply 
Company, Chicago, Ill. Filed January 12, 1907. A telephone 
cord rack consists of a longitudinal support, clamps movably 
mounted thereon and insulated cord connectors carried by 
the clamps. 


914,046. COOLING DEVICE FOR THE ROTARY MEMBERS 
OF ELECTRIC MACHINES. Jackobus Hissink, Berlin, Ger- 
many, assignor to Bergmann HElektricitéts-Werke Aktienge- 
sellschaft, Berlin, Germany. Filed October 23, 1907. Com- 
prises two spaced annular members, one of which surrounds 
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the other, wires extending between the members and a car- 
rier engaged by the inner member and provided with ven- 
tilating channels adjacent thereto. 


914,064. SIGN. Christie S. Neville, Chicago, Ill. Filed October 
9, 1908. In front of the middle of each side of the circular 
sign is supported a reflector to throw on the sign the rays 
from an electric lamp mounted in a central aperture. 


914,094. ELECTRICAL CONTROLLING DEVICE. John T. 
Whalen, Brooklyn, N. Y. Filed June 27, 1907. Combined 
with a fuel-supply pipe and a damper revolubly mounted 
therein on a spindle, together with the armatures of electro- 
magnets, are means for successively energizing the arma- 
tures to obtain a multiple-step throttling motion of the 
damper. 
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914,301.—SUPPORT FOR STORAGE-BATTERY ELEMENTS. 


914,100. ELECTROLYTIC PROCESS OF PRODUCING COM- 
POUNDS. Charles E. Acker, Niagara Falls, N. Y. Filed 
March 6, 1907. Renewed July 27, 1908. The process of 
producing cyanogen compounds consists in continuously elec- 
trolyzing a molten, metallic compound, alloying the separated 
metal with a cathode metal, removing the alloy and reacting 
on the alloyed metal with nitrogenous and carbonaceous re- 
agents. 


914,107. WALL PLATE FOR ELECTRIC FIXTURES. Ignatius 
Bond, Evanston, Ill. Filed March 9, 1908. Consists of a plate 
the central portion of which is raised and has an opening 
therein, lugs projecting inward and a cross-bar located be- 
tween the lugs and opening and bridging the space back of 
the opening. 


914172 and 914,173. ELECTRIC ALARM. Theodor Norpoth, St. 
Louis, Mo. Filed June 12 and September 28, 1908. Com- 
prises an annunciator in a normally open circuit and a sup- 
plemental circuit co-operating therewith. 


914,177. SYSTEM FOR CONTROLLING THE STRENGTH OF 
DIRECT CURRENTS IN ELECTRICAL CIRCUITS. Mena- 
hem M. Osnos, Frankfort-on-the-Main, Germany, assignor to 
the firm of Felten & Guilleaume-Lahmeyer-Werke Actien- 
Gesellschaft, Frankfort-on-the-Main, Germany. Filed October 
29, 1907. Comprises a motor-generator set, the motor of 
which is connected to the supply circuit and has a number 
of auxiliary field windings. 


914,190. LAMP GUARD. William T. Russell, Wellesley, Mass. 
Filed January 16, 1908. Consists of a wire cage with a 
hinged circular end guard adapted to be locked in place. 


914,194. ANTISEPTIC LINING FOR MOUTHPIECES. George 
M. Scroggs, New Orleans, La. Filed December 26, 1908. 
Comprises an outer member, an inner member arranged in 
and detachably connected to it and antiseptic means inter- 
posed and held between the two members. 


914,207. TROLLEY FROG AND CROSSING. Frank J. Venning, 
Pittsburg, Pa. Filed April 15, 1908. Has a pan and a wear 
ing plate detachably secured to the lower face of the pan, 


914,214. ELECTROLYTIC PROCESS OF PRODUCING NITRO- 
GEN COMPOUNDS. Charles E. Acker, Niagara Falls, N. Y. 
Filed October 8, 1906. This is a modification of No. 914,100. 


914,229. ADVERTISING CLOCK. John B, Barnett, Fort Worth 
Tex., assignor of one-half to George S. Hart, Fort Worth, 
Tex. Filed March 11, 1908. Between two superposed 
sprockets is a novel sprocket chain: the sprockets as well 
as the clock are operated by electromagnets. 


914,235. SIGNAL. Claude N. Brown, Richmondville, N. Y. 
Filed January 14, 1908. A series of display cards are con- 


cealed by shutters, each one of which can be released by 
an electromagnet. 


914,251. PROCESS OF CHLORINATING ORGANI 
Carleton Ellis, White Plains, N. Y., and Karl P. Memo. 
Washington, D. C., assignors to Fireproof Products Company. 
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Filed January 12, 1906. Renewed October 6, 1908. Consists 
in electrolyzing a chloride and causing the evolved chlorine 
to react upon naphthalene. 


914,301. STORAGE-BATTERY STAND AND MEANS FOR RAIS- 
ING AND SUPPORTING PLATES, ETC. Otto H. Nelson, 
Highland Falls, N. Y., assignor of one-fourth to Alexander 
C. Cornelison, Highland Falls, N. Y. Filed October 16, 1908. 
An apparatus for holding storage-battery plates for con- 


venience in cleaning the cells comprises a stand and means . 


for raising the plates slightly free from the cell to permit 
the cell to be lowered and freely removed from the stand. 


914,327.—BINDING-POST CONSTRUCTION. 


914,305. CAR HEATER. Edgar J. Rauch, Taunton, Mass. Filed 
October 1, 1907. An electri¢ car has water pipes, tanks from 
which the pipes lead, motor-resistance coils located within the 
tanks, a second set of: similar coils located outside the tanks, 
and means for diverting the motor current into either or 
both sets of coils. 


914,311. ELECTRIC-CURRENT GENERATOR. Charles C. Rup- 
recht, Cleveland, Ohio, assignor to Ruprecht Electrical Com- 
pany, Cleveland, Ohio. Filed July 28, 1905. An inductor- 
type alternating-current magneto has a fixed inducing wind- 
ing in the recesses between the pole pieces and a rotary 
inductor within the winding. 


914,327. BINDING POST. Charles Barbour, Pittabure, Pa., as- 
signor to Standard Underground ; Cable Company, 'Pittsburg, 
Pa. Filed May 16, 1908. Consists of a body provided at 
one end with an angular locking portion and. at the opposite 
end with a thin peripheral wall and a threaded stem. 


914,342.—-EDISON STORAGE BATTERY. 


914,338. TROLLEY HARP OR POLE. William A. Dechant, Co- 
lumbus, Ohio. Filed August 6, 1908. Comprises a pole 
having upwardly extending arms, a roll extending trans- 
versely between them for engaging the trolley wire and a 
fixed guide extending Jongitudinally between the arms be- 
neath the roll. 


914,342. STORAGE BATTERY. Thomas A. Edison, Llewellyn 
Park, Orange, N. J., assignor to Edison Storage Battery Com- 
pany, West Orange, N. J. Original application filed Novem- 
ber 28, 1902. Divided and this application filed December 7, 
1905. Combined with two sets of grids carrying pockets 
containing active materials are vertical separator rods of 
insulating material. situated between the grids, each rod en- 
gaging four adjacent pockets. 


914,348. PROCESS OF MAKING STORAGE-BATTERY ELEC- 
TRODES. Thomas A. Edison, Llewellyn Park, Orange, N. J., 
assignor to Edison Storage Battery Company, West Orange, 
N. J. Original application filed March 30, 1905. Divided 
and this application filed May 17, 1907. Consists in coating 
granular material with conducting metallic films, compress- 
ing the mass to secure coherence and in subjecting the films 
to a welding temperature in a hydrogen atmosphere. 


914,346. METHOD OF OPERATING ELECTRIC FURNACES. 
Paul L. T. Héroult, La Praz, France, assignor to Societe 
Electro-Metallurgique Francaise, Froges, Isére, France. Origi- 
nal appjication filed May 3, 1907. Divided and this applica- 
tion filed November 13, 1908. 


. 470,356. 


Consists in feeding the charge 
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so as to present an inclined face to an electrode and shifting 
the inclined face toward and from the electrode to vary the 
resistance. 


914,354. FILAMENT FOR ELECTRIC GLOW LAMPS. Hans 
Kuzel, Baden, Austria-Hungary. Filed March 23, 1906. Con- 
sists of an alloy of tungsten with antimony. 


914,355, 914,356 and 914,357. ELECTRIC-CIRCUIT CONTROL- 
LER. Harry W. Leonard, Bronxville, N. Y. Original ap- 
plication filed November 30, 1901. Divided and these ap- 
plications filed April 6, 1906. Electrically connected with 
the starting arm of a motor starter is a circuit-breaker of 
various forms that opens the motor circuit on overload, ,on 
too rapid a movement of the arm, op on a retrograde move- 
ment thereof. 


914,365. SYSTEM FOR THE DISTRIBUTION OF ELECTRIC 
POWER FOR TRACTION PURPOSES. Roy A. Weagant, 
Derby Line, Vt., assignor of one-fiftieth to Jerome T. Flint 
and two fiftieths to Annie G. Flint, Derby Line, Vt., and two- 
fiftieths to Robert J. Meekren, Stanstead, Canada. Filed 
June 8, 1906. Means actuated by the auxiliary circuit are 
adapted to close the direct circuit, a switch in the former 
being adapted to be opened bye the impact of the falling 
core of a solenoid in the direct circuit when this is inter- 
rupted. 


914,368. PROCESS OF FREEING RAW WOOL FROM ITS 
YOLK AND GREASE BY ELECTRICAL MEANS. Joseph 
M. Baudot, Tourcoing, France. Filed June 8, 1906. Consists 
in bringing the raw wool into a bath and there subjecting 
it to the electrolytic action of a current of comparatively 
low voltage to eliminate its suint, grease and yolk. 


914,372. PROCESS FOR MAKING THIN METALLIC FLAKES. 
Thomas A. Edison, Llewellyn Park, Orange, N. J., assignor 
to Edison Storage Battery Company, West Orange, N. J. 
Original application filed March 30, 1905. Divided and this 
application filed July 14, 1906. Consists in obtaining granules 
composed of cobalt and nickel, each in form of an integral 
sponge-like structure, intimately engaging together to form 
a continuous solid mass, subjecting the granules to success- 
ive rolling operations and annealing the same in a gas 
which does not react thereupon after one or more of the 
rolling operations. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of electrical patents (issued by the United 
States Patent Office) that expired March 8, 1909: 


470,194. ELECTRIC MOTOR OR DYNAMO-ELECTRIC MA- 
CHINE. H. H. Hosford, Cleveland, Ohio. 


470,199. ELECTRIC MOTOR OR GENERATOR. R. Kennedy, 
Glasgow, Scotland. 


470,217. CONNECTION FOR ARMATURE CONDUCTORS. G. 
Stephens, Lynn, Mass. 


470,221. ELECTRIC RAILWAY. E. Thomson, Lynn, Mass. 


470,231. FIRE-ALARM AND TELEPHONE APPARATUS. B. H. 
Ames, Chicago, Ill. 


470,260. ELECTRIC BATTERY. V. Riatti, Milan, Italy. 


470,294. ELECTRICAL ATTACHMENT FOR PIANOS. F. A. 
Feldkamp, Newark, N. J. 


470,340. MOVABLE COIL FOR ELECTRICAL MEASURING IN- 
STRUMENTS. E. Weston, Newark, N. J. 


470,341. ELECTRICAL MEASURING INSTRUMENT. E. Weston, 
Newark, N. J. 


INSULATOR FOR OVERHEAD ELECTRIC RAILWAYS. 
H. D. Winton, Wellesley, Mass. 


470,428. ELECTRIC STORE-SERVICE APPARATUS. 
Hassan, Rochester, N. Y. 


470,441. ELECTRIC-CURRENT METER. 
York, N. Y. 


470,471. INCANDESCENT ELECTRIC LAMP. A.C. Carey, Lake 
Pleasant, Mass. 


470,505. ELECTRIC CAR BRAKE. J. Redmond, Seattle, Wash. 
470,516. ELECTRIC LOCOMOTIVE. E. A. Sperry, Chicago, Ill. 


470,521. ELECTRIC GENERATOR. C. J. Van Depoele, Chi- 
cago, Ill. ; 


470,552. GALVANIC BATTERY. J. H. Davis, Detroit, Mich. 
470,557. TELEGRAPH RELAY. C. M. Dyer, Cloverdale, Ind. 


470,596. ELECTRIC CIRCUIT CLOSER. G. W. Price, Balti- 
more, Md. 


470,634. TELEPHONE. W. A. West, Bellefontaine, Ohio. 


470,638. ea SEARCHLIGHT. R. S. Dobbie 
yn, N. Y. l 
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ISSUED WEEKLY 


ELECTRIC MOTORS IN STEEL WORKS. 

For several years there has been going on a quiet but 
steady development in the application of the electric motor to 
the driving of auxiliary machinery in iron and steel works. 
The rapid strides being made in this line became evident about 
a year ago, when it was found desirable to organize the Asso- 
clation of Iron and Steel Electrical Engineers. The special 
problems to be met in this field are so numerous as to have 
afforded the new society an abundance of topics for discus- 
sion. 

The electrical driving of rolling mills has, however, been re- 
garded heretofore as an undertaking that the electric motor did 
not seem adapted for. There is now being completed at Gary, 
Indiana, a steel works in which there is an installation of elec- 
tric motors not only on an unprecedented scale, but in which 
even the running of the rolls is directly intrusted to the largest 
induction motors built for industrial use. The presentation 
of the paper by B. R. Shover before the American Institute of 
Electrical Engineers on March 12. in which the electrical instal- 
lation at Gary is described, therefore marks a noteworthy 
achievement in the industrial application of the electric motor 
for the most severe service in which mechanical power is 
utilized. 


It is the 


It contains the largest equip- 


The Gary plant is unique in numerous ways. 
largest steel works in the world. 
ment of gas engines as yet installed. It makes use of the great- 
est installation of electric motors in any industrial plant. In all 
the details of handling the raw and finished products it has 
the most modern methods and machinery. It is a source of 
gratification, therefore, that the equipment of this machinery 
has been so carefully planned and its operation has been so 
successful that its influence on the design of other similar 
plants, which would have been great in any case, since it has 
been watched very closely, will be most beneficial for the further 
extended application of the electric motor. Outside of the steel 
industry its influence should also be widely felt, for, if the 
electric motor is adapted for the severe and violent load fluctua- 
tions and general hard knocks of rolling-mill service, there is 
certainly no more rigorous application for which it will not be 
found entirely adequate. Another interesting feature of the 
Gary installation is the success achieved in smoothing out the 
severe electrical disturbances that would be produced on the 
generating plant hy the sudden load fluctuations of the rolling- 
mill motors. While the use of heavy flywheels on motors is 
not new, the conditions to be met were novel. All in all, the 


electrical industry has much to feel proud of in the Gary works 


of the Indiana Stee] Company. 
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FLATIRONS AND THE MAXIMUM DEMAND. 


In a large city in this country blessed with a central sta- 
tion of more than ordinary enterprise there have recently been 
put out between 10,000 and 15,000 flatirons on free trial. 
The ease with which the electric current is turned on, and the 
perfectly satisfactory work which the electrically heated flat- 
iron is capable of, have made it very popular with the house- 
wives, and they have become very enthusiastic over it. In fact, 
we believe they have been a little too enthusiastic, and have 
used it without proper discrimination. 

In the city under discussion maximum-demand meters are 


used, with a primary charge and a graduated secondary charge. . 


The flatirons take about as much current as five or six lamps 
and of course if the flatiron were put in use at the same time 
tnat nearly the maximum number of lamps were burning and 
kept in use for ten or fifteen minutes there was an increase 
in the apparent maximum demand, and consequently a higher 
rate upon which to base the primary charge. Not knowing 
that there would be a quick response on the part of the meter 
to the call for additional current and not appreciating that 
this is exactly what the meter has been installed for, there 
has been a little foolish use of the irons at the same time that 
the lamps were burning, and, while considerable revenue has 
been attracted to the coffers of the company, it has caused some 
dissatisfaction upon the part of the consumers. 

It is not to be assumed that the dissatisfaction will last. 
It is only one more point upon which the consumer must be 
educated; but it must be borne in mind by the central-station 
companies that the consumers are in need of this education 
and that in disposing of current-consuming devices the instruc- 
tion should go hand in hand with and form a part of the 
sale. 


ELECTRICITY 1N A RETORT HOUSE. 


The good opinion in which some gas men hold electric 
motors is shown by the adoption of this sort of power in the 
new retort house and about the works of the gas company at 
Worcester, Mass. 

In this new retort house, which is said to be one of the 
best in the country, the drawing and charging machines for 
the retorts, also the conveyors for coal and coke, are all oper- 
ated with electric motors. The new coal shed near the retort 
- house has a capacity for 20,000 tons of coal, and by means of 
the electrically driven conveyors one man does all the work 
of distributing the coal and also puts it on the hoppers that 
run to the charging machines, 

Besides the machinery in the retort house and coal shed, 
the electric drive is also applied to a telpher system that runs 
about the works, so that there is no teaming or shoveling of 
coke. Pumps and other machinery connected with the manu- 
facture of gas are also operated with electric motors, and the 
electric drive for the exhausters is under consideration. One 
advantage of the electric motors is the reduction of the num- 
ber of steam pipes about the works that were formerly neces- 
sary to supply engines. 
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ELECTRICITY IN THE LOCOMOTIVE ROUND HOUSE. 

Except in the lighting of the steam locomotive round house 
and the occasional equipment of a turntable with the motor 
drive, it is a question if the value of electricity in general 
engine terminal work is appreciated by central station and rail- 
road officers. In many cases this class of power service is some 
of the most valuable business which can come to a central sta- 
tion, since it is liable to extend throughout the entire day and 
night, coming without regard to the power plant peak load. 
The combination of a round house with a small repair shop for 
minor locomotive adjustments, and the installation of a coal 
and ash-handling station on practically the same site, provide 
a field for electrical application which may well be cultivated. 
The operation of hoists and pumps by motors offers substantial 
operating economies to the railroad in comparison with the 
older methods, provided the whole plant is well designed and 
maintained. It is generally the case that the electrically oper- 
ated turntable is the most economical of all means of reversing 
engines on tracks in confined spaces, and the flexibility of elec- 
tric lighting, its adaptation to modifications of structure and 


- ease of control, combine to maintain very satisfactory operating 


conditions in the relatively small number of engine terminals 
which have thus far been electrically equipped along proper 
In passing, it might be said that this equip- 
ment involves only apparatus and material well known to the 


technical lines. 


mechanical engineer, and embodying very simple means of 
control. | 

Outside the turntable work the requirements of coaling, 
ash handling, boiler washing, hoisting and transportation of 
materials, and the operation of repair-shop machine tools, venti- 
lating fans and air compressors are the main electrical issues 
for central-station consideration. The fundamental idea must 
always-be to reduce the cost of handling each locomotive to a 
minimum. Limited room and congestion of locomotives tend 
to raise the unit expense in every instance. In the coaling of 
locomotives local conditions will determine the form and type 
of structure that is best for the service, but generally this will 
require the use of gravity for feeding the tenders and some 
mechanical method of elevating the fuel to the proper height 
for rapid and positive discharge. In plants where a hoist is 
needed to raise the coal from the hopper where it is originally 
dumped by the fuel car for delivery into an overhead pocket, 
the motor drive affords the best control of the situation, with 
minimum attendance. In one plant thus equipped a 200-ton 
pocket can be filled in about two-and-one-half hours by one 
man, two buckets of one-ton capacity each being used, motor 
driven. Two men are necded at the car in addition, but the 
simplicity of the motor installation as a whole reduced the 
cost of handling coal to a little less than three cents per ton, 
between 300 and 400 tons of: coal being chuted in twenty- 
four hours. In this house the cost of handling ashes and cinders 
was formerly about $7,200 a year. A motor-driven telpher sys- 
tem was installed, of about four tons capacity, so that the ashes 
could be removed from any portion of the cinder pit and loaded 
into cars. The cost of handling,the cinders was almost entirely 
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saved by this means, as the work is easily done under the new 
conditions by any locomotive hostler who happens to be idle 
at the time. 

Frequent washing of boilers and changing of the water is 
in some localities essential to the longest life of the tubes and 
the least time expended in the round house. Electrically-driven 
pumps for the washing, refilling and blow-off condensation pip- 
ing and tanks offer the operating company excellent efficiency, 
minimum attendance, maximum ease of control, compactness 
and adjustment in such work. The absence of high-pressure 
steam leaks, small space requirements of the wiring and motor 
controllers, relatively small size of the motors in relation to 
steam cylinders for pump-driving, and the cessation of power 
bills when the pumps are not in operation makes such an instal- 
lation especially useful in the confined quarters of a round house. 
In the house above referred to the handling of material is 
greatly facilitated between the round house and the machine 
shop by the installation of a two-ton electric telpher hoist hav- 
ing a speed of 200 feet per minute. To save labor an operating 
cage is provided near enough to the ground to permit any 
authorized attendant to step into it and operate the equipment. 
The latter arrangement reduces the cost of direct operation 
close to the cost of current and repairs. 

For driving ventilating fans and the shop equipment asso- 
ciated with engine terminal practice the electric motor offers 
the same advantages that are found in other industrial installa- 
tions. Anything which will increase the capacity of a machine 
tool engaged in repairing a locomotive or which will hasten the 
handling of the engine through the house and give it more 
time to earn money on the road is worth seeking. The opera- 
tion of a motor hoist of the traveling type for transferring 
materials and machine parts between the round house and the 
shop is another step tending to increase the efficiency of the 
plant as a whole, as outlined above, and it may be an impor- 
tant factor in the rapid passing of an engine through the house. 

Central-station men will do well to follow up the business 
possibilities in connection with round-house work. Even small 
towns are often important railroad centres, and a substantial 
relative increase in the station load and improvement of the 
load factor may be gained through an electrical installation 


Which will save the railroad money while being profitable for 


the local electric supply organization. 


ELECTRICAL CONVENIENCES AND THE AUTO- 
MOBILE. 

Successful automobiling for pleasure or commercial serv- 
ice has long been dependent upon electricity for ignition pur- 
poses, and within recent years electric lighting has been in- 
stalled in many cars, either as the principal means of illumina- 
tion or more generally as an auxiliary to oil and acetylene. It 
is only of late, however, that the advantages of electricity in 
completing the luxury of motor-car travel have been fully 
appreciated. 

In some of the latest designs of limousine cars electric 
annunciators have been installed to facilitate the direction of 
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the vehicles by their passengers. In front of the chauffeur is 
placed a small box with square glass panels in its top marked 
“Start ;” “Fast ;” “Club;” “Home;” “Stop;” “Slow;” “Left,” 
and “Right.” Inside the car a push-button signal installation 
is correspondingly marked, so that when any button is pressed 
a miniature lamp indicates the desires of the passenger to the 
chauffeur. To still further improve communication, however, 
telephone sets have been installed in some cars, forming, per- 
haps, the shortest lines of electric speech transmission in the 
world. The barrier of glass between the chauffeur and the 
passenger in a noisy street is just as real, however, as a dis- 
tance of a few miles between one’s home and office so far as 
easy communication is concerned. 

Electric cigar lighters, small incandescent reflector lamps 
for illuminating gauges, clocks, speedometers and cyclometers, 
registration togs and general interiors of closed cars are con- 
stantly being applied in the most convenient machines. While 
these devices are relatively inexpensive, individually they swell 
the total of electrical applications, and are therefore a benefit to 
the owner of the automobile as well as to the progressive manu- 
facturer and dealer. 


STAGE REALISM. 


Ever since the days of the old pantomimes, when siage 
carpenters and mechanics cudgeled their brains to devise me- 
chanical effects which would carry out certain illusions, there 
has been an eagerness on the part of those interested in stage 
pictures to utilize electricity as an agent in producing realistic 
effects. The Germans are possibly entitled to the acknowledg- 
ment of leadership in taking advantage of the flexibility of 
electrical conductors, and the utility of strip and border lights, 
drop lights and projectors for supplementing the mechanical 
effects with such features as moving water, cyclones, water- 
falls, breakers, snow scenes and other bits of stage realism. 

Within the last few years, however, the alert stage man- 
ager in this country has gone far ahead of his German brcth- 
ren, and the daring and ingenuity which have been exercised 
have produced some of the most remarkable stage pictures it is 
possible to conceive. Few people realize to what an extent 
electrical and mechanical auxiliaries are used in producing a 
stage picture, and of the tens of thousands of people who have 
been witnessing the production of “Via Wireless,” which has 
been admirably staged by Frederic Thompson of New York, 
few have any idea of the vast amount of Jabor and material 
necessary to produce the remarkable foundry scene, and the 
more remarkable ship scene in which the wireless operator 
brings to a thrilling climax the part played in picking up a 
disabled steamer and rescuing those on board. 

It is in the little touches here and there which the use of 
clectricity makes possible of reproducing with the utmost fidel- 
ity that makes this piece of stage realism so exceptional. In 
fact, so cleverly are the various features arranged that night 
after night the audience has applauded the stage picture be- 
fore the principals have even made their appearance on the 


scene. 
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A REVIEW OF THE WATERPOWERS 
OF ALABAMA, CHIEFLY 
UNDEVELOPED. 


BY 8. MAYS BALL. 


The five principal drainage basins of 
the state of Alabama are as follows: 

The Apalachicola basin, draining to the 
Chattahoochee and Apalachicola rivers 
and entering the Gulf of Mexico at Apa- 
lachicola, Fla. 

The Choctawhatchee basin, draining to 
the Gulf of Mexico through Choctaw- 
hatchee Bay. 

The Pensacola basin, draining to Pensa- 
cola Bay and Perdido Bay, near Pensacola, 
Fla. 

The Mobile basin, including the waters 
of Tallapoosa, Coosa, Cahaba, Alabama, 
Black Warrior and Tombigbee rivers and 
draining into the Gulf of Mexico at Mo- 
bile, Ala. 

The Tennessee basin, draining into Ten- 
nessee River and thence through the Mis- 
sissippi River to the Gulf of Mexico at 
New Orleans. 

The waterpowers of the state of Ala- 
bama are mainly in the Mobile and Ten- 
nessee basins, which practically cover the 
entire state, except a small area in the 
southeast corner. 

Geologically the state of Alabama is 
practically divided into three areas, which 
differ very greatly from one another in the 
hardness and durability of their rocks and 
show a corresponding difference in the pro- 
files of their streams: First, the crystalline 
area underlain by igneous and meta- 
morphic rocks; second, the paleozoic area 
of hard sedimentary rocks, sandstone, lime- 
stone and shale; third, the coastal plain 
formed by the mesozoic and later sedi- 
ments, chiefly soft limestone and uncon- 
solidated sands and clays. 

The crystalline area is a plateau rang- 
ing in elevations from, 500 to 2,000 feet 
above the sea level. The rivers flow over 
bedrock in a succession of shoals and ed- 
dies between high hills and present condi- 
tions most favorable to the development of 
waterpowers with high speed. 

Tallapoosa River and its tributaries 
drain the larger part of this area. On 
Tallapoosa River there is a fall of sixty- 
four feet utilized as one power at Tallas- 
see and also a forty-foot dam about three 
miles above Tallassee. Similar develop- 
ments are contemplated at several points 
above. The falls on Coosa River from 
Marble Valley to Wetumpka, 235 feet in 
forty-five miles, and on numerous eastern 
tributaries of the Coosa are in the crystal- 
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line area, as also the western tributaries of 
the Chattahoochee River between West 
Point and Columbus, Ga. 

The paleozoic area includes the greater 
portion of northern Alabama, being 
bounded on the southeast by the crystal- 
line area and on the southwest by the 
cretaceous and later formations of the 
coastal plain. The line of division be- 
tween the paleozoic area and the coastal 
plain begins near Strasburg, in Chilton 
County, and runs northwesterly through 
Centerville, Tuscaloosa and Tuscumbia to 
a point on the Tennessee River near 
Waterloo. The paleozoic area is somewhat 
higher than the coastal plain and slightly 
Jower than the crystalline area. Its rivers 
have considerable fall, as shown by the 
following figures: i 

Coosa River from Greensport to Marble 
Valley falls 132 feet in ninety-seven miles. 

Cahaba River above Centerville has a 
fall of 120 feet in twenty-one miles. 

Black Warrior River above Tuscaloosa 
has a fall of 100 feet in thirty miles. 

Tennessee River above Waterloo has a 
fall of 150 feet in forty-one miles eighty- 
five fect of which is in a distance of only 
fourteen miles. 

There are many important creeks and 
many large limestone springs in this re- 
gion on which no measurements have vet 
been made. This area is rich in coal and 
iron, the most productive mines being in 
the drainage basins of Cahaba and Black 
Warrior rivers. 

The coastal plain is a large area in 
southern and western Alabama, covering 
about two-thirds of the state, and is under- 
lain by cretaceous and vounger formations. 
In the upper portion of this area the 
streams are not sluggish. Alabama River 
is navigable in the whole region, but the 
Cahaba River falls 120 feet in a distance 
of eighty-seven miles from Centerville to 
the mouth of the river, and the Black 
Warrior River falls fifty-nine feet in 132 
miles from Tuscaloosa down to Demopolis. 

There are many streams in this area 
that have a constant water supply and suf- 
ficient fall for the development of good 
waterpowers. One of these is the Pea 
River, in the southeastern part of the 
state, where a dam has been constructed to 
give a power head of twenty feet. No 
hydrographic work of any great extent has 
yet been done on the streams of southern 
Alabama that rise in the coastal plain. 

It must be understood that from West 
Point, Ga., southward the boundary be- 
tween Georgia and Alabama is on the west 
bank of the Chattahoochee River, along 
the line where ordinary vegetation ceases 
to grow. This leaves all of the water- 
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power of the main stream in Georgia. 
There are many creeks flowing into this 
river from Alabama, some of which have 
considerable fall, as they come from a 
high plateau. Holland Creek, opposite 
Columbus, Ga., furnishes the Columbus 
water supply by gravity, having a fall of 
117 feet in less than four miles. No 
doubt, as the United States Geological 
Survey believes, many of the other creeks 
have as much fall as Holland Creek, but 
they have not been as yet measured, and 
reports on them are not available. 

The Tallapoosa River rises in west-cen- 
tral Georgia and flows southwesterly into 
Alabama. Six miles above Montgomery 
it joins the Coosa to form the Alabama 
River. Its upper tributaries drain an area 
between the Chattahoochee and Coosa 
basins. At Tallassee, Ala., it crosses the 
southern fall line. The shoals at this place 
have a fall of sixty feet, forming an ob- 
struction to navigation. The drainage area 
is largely wooded with cultivated fields at 
short intervals. 

Above Milstead the river flows on gran- 
itie bedrock and has numerous bluffs 
along its banks, affording excellent sites 
for dams. 

Two large developed waterpowers on the 
river, the Tallassce Falls plant and the 
Montgomery Power Company’s plant, are 
near the lower end of the area surveyed. 
The Tallassee Falls dam and canal which 
are six miles above Milstead utilize a fall 
of sixty-four fect. Some time since this 
power was capable of furnishing 8,900 net 
horsepower without storage during low 
water. The Montgomery Power Company 
has a forty-foot dam nine-and-one-half 
miles above Milstead. This dam backs the 
water six-and-one-half miles up the river 
and forms an immense storage basin. The 
power from this plant is transmitted elec- 
trically a distance of about twenty-seven 
miles to Montgomery. With the river at 
the stage of lowest water observed at this 
plant, it will develop at the wheels 5,572 
net horsepower from the run of the river 
without drawing on the storage. The 
equalizing storage of this dam will add 
fully twenty-five per cent to this power— 
at Tallassee also—for continuous running 
without materially lowering the head at 
either plant. 

Arrangements were made for a large 
dam thirty-five or forty feet in height at 
or near Double Bridge Ferry, to back the 
water beyond Robinson’s Ferrv, a distance 
of about eight miles; this is an excellent 
site for a dam. The horsepower in pro- 
portion to head is the same as that availa- 
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ble at the Montgomery Power Company’s 
dam. 

From the mouth of Big Sandy Creek to 
a point one mile above Griffin Ferry, a dis- 
tance of thirty-two miles, the fall of the 
Tallapoosa River is 176.5 feet. Nearly all 
of this fall can be utilized for power by 
development similar to those already made 
cn this river. The questions of the best 
power sites and proper plan of develop- 
ment, height and location of dams, etc., 
can be determined, only, of course, by 
epecial investigation and surveys. B. M. 
Hall, of the United States Geological Sur- 
vey, reported, however, that it would be 
safe to assume that a practical site for a 
dam up to forty feet high can be found 
in the vicinity of any location which 
might be selected, and the power obtain- 
able can be estimated by multiplving the 
volume of water or its equivalent net 
horsepower per foot of fall by the pro- 
posed head to be developed. 

The water supply or discharge of Talla- 
poosa River at different points may. be 
closely approximated from records of the 
Milstead, Susanna and Sturdevant hydro- 
graphic stations, from records of the Ala- 
hama and United States Geological Sur- 
veys, also from those at the Dadeville and 
Alexander stations on the tributaries. 

The best shoal on Big Sandy Creek, 
tributary of Tallapoosa River, is the San- 
ford and Black Shoal near Dadeville 
which has a fall of 85.8 feet in a distance 
of 5.2 miles. With a dam fifty-four feet 
high and a canal 1,370 feet long it is esti- 
mated by the United States Geological 
Survey that a practical working head of 
eighty feet can be developed having one 
foot extra for grade of canal and four feet 
extra for storage at top of dam. The city 
of Dadeville developed the most precipi- 
tous part of this shoal (December, 1903), 
known as the Sanford Shoal, and ob- 
tained a power head of forty feet by a dam 
four-and-one-half feet high and a canal 
about 600 feet long. The power is trans- 
mitted about two miles to Dadeville for 
electric lights and other purposes. 

As to the tributaries of the Tallapoosa 
River above Milstead, no state or federal 
government surveys have ever been made 
to determine their profiles, and it is there- 
fore impossible to make a detailed state- 
ment of the available waterpowers; they 
are all in the crystalline area and have fine 
shoals along their courses. The discharges 
can be obtained at different points, and 
this flow multiplied by the total practical 
fall in feet that can be brought to a water- 
wheel on a given stream at a given point 
and divided by eleven, will give the net 


available horsepower at that given point 
during the low season. As a general rule, 
the discharge and drainage area at a given 
point can be computed from the discharge 
and drainage area at other points on the 
same stream if that drainage area is 
known. 

The Coosa River is formed by the junc- 
tion of the Etowah and Oostanaula rivers 
at Rome, Ga. The drainage area is 4,006 
square miles. Both of the tributary rivers 
rise in the northern part of Georgia and 
flow for the most part through a hilly, 
broken country, well wooded, about one- 
fourth of the land being under cultivation. 
Coosa River flows in a southwesterly di- 
rection into Alabama and joins the Talla- 
poosa six miles above Montgomery to form 
the Alabama River. 

From Rome down to Greensport, Ala., 
a distance of about 180 miles by river, 
navigation has been carried on for manv 
vears. The total fall in this section is 
only about fifty-five feet and is so well 
distributed that it has not been necessary 
to construct locks at anv point, though 
Improvements have been made by the 
United States government in the wav of 
deepening channels, blasting out reefs, 
building wing dams, etc. It is, therefore, 
safe to consider this part of the Coosa 
river as having no waterpower value. 

Below Greensport, Ala., the river has a 
large amount of fall, and although it is 
proposed to make the whole distance navi- 
cable by the construction of locks there are 
many fine waterpowers which can be de- 
veloped in connection with the river im- 
provements without interfering in any 
way with navigation. 

A complete survey has been made of this 
portion of the river by the United States 
engineers and a system of locks planned. 
The total distance from Greensport to 
Wetumpka, Ala., is 142 miles and the 
number of locks proposed is thirty-one, 
varying in lift from 5.83 feet to fifteen 
feet; work now is being done by the fed- 
eral government on these locks as fast as 
Congress appropriates the money. 

At most of these locks and proposed 
locks, reservations have been made by the 
original owners of the river front of the 
privilege of utilizing for power the water 
not needed for lockage. By constructing 
a plant at the opposite end of the govern- 
ment dam from the lock, the United 
States Geological Survey is of the firm 
opinion that the surplus water can be used 
without interfering with navigation. 

Of the thirty-one proposed locks on 
Coosa River, between Greensport and 
Wetumpka, Ala., the latest reports by the 
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federal government show an estimated 
total net horsepower in 1897 of 49,467 and 
in 1900 of 100,798 horsepower. 

The elevations of the water surface of 
Coosa River between Wetumpka and 
Greensport show at Wetumpka Bridge 
154.37 feet above the sea level; at Lock 
No. 1, 517.89 feet above sea level; there 
is a gradual fall all the way, as determined 
in 1889 by Charles Firth, assistant engi- 
neer under Captain Philip M. Price, 
U. S. A. 

Choccoloeco Creek, a Coosa River tribu- 
tary, rises in Calhoun and Cleburne coun- 
ties in a mountainous crystalline region 
and flows in a southwesterly course past 
Anniston, Oxford and Jenifer and enters 
Coosa River near Eureka. The Choc- 
colocco is a very rapid stream and drains 
a mountainous, well-wooded country. At 
the Jenifer station the drainage area is 
280 square miles. 

There are many tributaries of the Coosa 
River above Wetumpka, and upon them, 
all rapid flowing creeks, there are many 
important waterpowers, very few of which 
have even been surveyed. Talladega 
Creek in the vicinity of Taylors Mill has 
a fall of seventy-three feet in one mile. 
During the low water of 1900 and 1901 
this fall would have produced 438 net 
horsepower without storage. This seventy- 
three fect is probably the most precipitous 
shoal on the large creek, but above it for 
four or five miles the creck has a number 
of rapids and shoals that will admit of 
good development. The headwaters of this 
stream in the neighborhood of the pyrites 
mines in Clay County have high falls on 
them. 

Choccolocco Creek is a very large and 
constant stream and has on it many rapids 
where good power could be developed by 
dams. During a season such as the low 
water of 1900 or 1901 a ten-foot dam near 
Jenifer would develop eighty-six net 
horsepower. A ten-foot dam at any point 
near the mouth of the creek would de- 
velop 140 net horsepower during the low 
seasons. 

Wills Creek at the old Wesson mill, two 
miles east of Attalla, offers a good site for 
a twenty-five foot dam. The flow at this 
point, during one dry season, was 107 
second-feet, which with a fall of twenty- 
five feet will give 242 net horsepower. The 
fall on the other tributaries has not been 
ascertained. 

The Cahaba River rises near Birming- 
ham, Ala., and flowing in a southerly di- 
rection enters Alabama River just below 
Selma, Ala. 

The Corps of Engineers, U, S,_A., 
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made a survey of this stream beginning 
at the southwestern boundary of Shelby 
County and running down the river 110 
miles to its mouth, in which distance 
there is a fall of 256 feet. 

Following is a numbered list of powers 
on Cahaba River that could be developed: 


Power No. 1. From the head of Half- 
mile Rapids at Station No. 108 there is 
a succession of shoals known as the Half- 
mile, Long Island, Fishtrap, Ford, Reach 
and Dry Creek shoals, in which the ag- 
gregate fall is thirty feet in two-and-one- 
fourth miles. There is also a fall of about 
four feet from the Shelby County line 
down to the head of Halfmile Shoal, mak- 
ing a total fall of thirty-four feet in four 
miles. This can be developed by either 
building a dam thirty-four feet high at 
. the mouth of Dry Creek and backing the 

water to Shelby County line or by build- 
ing a low dam near the head of the shoals 
and a canal from it to a point opposite 
the mouth of Dry Creek. Such a de- 
velopment would give about 500 net 
horsepower with an eighty per cent tur- 
bine at ordinary low season. This power 
would be near Blocton, Ala. 

Power No. 2. By building a dam fif- 
teen feet high at the head of Baily Reach 
Rapids near Station No. 101 and near 
the mouth of Ugly Creek to back the 
water to the mouth of Persimmon Creek 
Branch near Station No. 104 and con- 
structing from this point a canal along 
the river bank about four miles long to 
a point opposite Station No. 97 at the 
mouth of Little Cahaba River, a practical 
head of fifty-four feet can be developed. 
This allows eight feet for storage and 
grade, as the total fall is sixty-two feet. 
A fifty-four-foot fall would produce about 
800 net horsepower. The same power 
can be developed by building a high dam 
lower down the river and having the 
canal shorter; or the power can be di- 
vided into two separate powers. This 
power site is between River Bend and 
Cadle, in Bibb County. 

Power No. 3. From the mouth of 
Little Cahaba down to Station No. 88% 
at the top of Centerville Shoals, there is 
g fall of ten feet in eight-and-one-half 
miles and from the top down to the foot 
of Centerville Shoals at Centerville there 
is a fall of 13.6 feet in about one-and- 
three-fourths miles. This power could be 
developed by a ten-foot dam at the top 
of Centerville Shoals and a canal from 
{here to Centerville one-and-one-half miles 
long. Allowing 2.6 feet for storage and 
canal grade, a head of twenty-one feet 
can be obtained, which would give 650 net 
horsepower. Probably a much better 
method of development would be to erect 
a dam at Centerville 23.6 feet high to 
hack the water to the mouth of the Little 
Cahaba River. This would produce 732 
net horsepower with storage. The inci- 
dental storage of such a dam would nat- 
urally add Jargely to the amount and effi- 
ciency of the power. A plant running 
only twelve hours a day, and storing 
the water at night, would utilize 1,440 


net horsepower. This power site is at 
Centerville, on the Mobile & Ohio Rail- 
road. 

Power No. 4. A sixteen-foot dam 
could be built at Shoal No. 9, Station No. 
6914, in Perry County, just below the 
Bibb County line. This dam would back 
the water for twelve miles to Shoal No. 


2, four-and-one-half miles below Center- 


ville. A sixteen-foot head will produce 
670 horsepower without storage, or 1,340 
by storing water at night and running 
only twelve hours daily. This dam site 
is about seventeen miles below Centerville 
by river. 

Power No. 5. A fifteen-foot dam at 
Blocks Cut-off, near Station No. 55, will 
back the water ten miles to the mouth 
of Taylors Creek, and will produce 750 
continuous, or 1,500 twelve-hour horse- 
power. 


Power No. 6. At Shoal No. 24, Sta- 


tion No. 50, there is a fall of nine feet in 
Jess than a half-mile. A fourteen-foot 
dam at the foot of this shoal, or a five-foot 
dam at its head and a short canal would 
develop a head of fourteen feet and realize 
720 continuous, or 1,400 twelve-hour 
horsepower. This site is just above Bur- 
ras Island, eight or ten miles northeast 
of Marion, Ala. 

Power No. 7. From Burras Island to 
Fikes Ferry there is a fall of twenty-two 
feet in a distance of seven miles, twenty 
feet of which could probably be utilized 


by a dam at Fikes Ferry, producing 1,100 


continuous, or 2,200 twelve-hour horse- 
power. Fikes Ferry is near Marion, Ala. 

In making the above statement of 
powers that could be developed, the United 
States Geological Survey has assumed that 
there are suitable banks for dam sites. 
The system proposed or some other sys- 
tem approximating to it would not inter- 
fere with navigation improvements, as 
docks could be constructed at the dams. 

The Black Warrior River is formed by 
the junction of the Mulberry and Sipsey 
forks of Black Warrior at old Warrior- 
town, in Walker County, and runs in a 
southwesterly direction past Tuscaloosa to 
Demopolis, Ala., at which point it enters 
Tombigbee River. Above Tuscaloosa, it is 
known as the Black Warrior River and 
below Tuscaloosa as the Warrior River. 

A great deal of work is being done by 
the federal government on this river in 
order to make it navigable as an outlet to 
important coal fields above. In the 
ninety-two miles from old Warriortown to 
Tuscaloosa there is a fall of 158 feet. 

The locks and proposed locks on this 
section of the river begin with No. 1 at 
Tuscaloosa and are numbered up the river. 
Locks 1, 2, 3 and 4 are about completed 
entirely and others are projected. 

These are the following powers esti- 
mated on Black Warrior River when all 
thirteen of the locks are completed: Six 
hundred and fifty horsepower at bottom of 
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the University Shoal at Tuscaloosa; 560 
horsepower on University Shoal, Tusca- 
loosa, and another power on same location 
at Lock No. 4 of 690 horsepower; 777 
horsepower near mouth of Yellow Creek 
at Lock No. 5; 540 horsepower at Lock 
No. 6, foot of Fair Shoals; at Lock No. % 
840 horsepower at foot of Squaw Shoals; 
at Lock No. 8 660 horsepower on Squaw 
Shoals; at Lock No. 9 on Squaw Shoals 
840 horsepower; at Lock No. 10 700 
horsepower below Black Rock; at Lock 
No. 11 700 horsepower mouth of Little 
Warrior River or Locust Fork; at Lock 
No. 12 476 horsepower, and Lock No. 13 
364 horsepower. 

The best power on this river is at Squaw 
Shoals, twenty-six miles above Tuscaloosa, 
covered by Locks 7, 8 and 9, each having 
a lift of fourteen feet, making a total fall 
on Squaw Shoals of forty-two feet. This 
can be developed to best advantage by con- 
structing a canal from the top of the pro- 
posed dam at Lock No. 9, along the river 
bank two miles in length to a point op- 
posite the foot of Squaw Shoals below 
Lock No. 7. This canal taking the water 
not needed for lockage, and allowing two 
feet for grade and storage, will utilize a 
net head of forty feet and produce 2,400 
net horsepower continuously, or 4,800 net 
horsepower for a twelve-hour run per day, 
storing the water above Lock No. 9. 

These estimates are made for low sea- 
sons during ordinary years. The United 
States Geological Survey reports that it 
believes that the proposed development at 
Squaw Shoals could be made at a very 


moderate cost and that such an invest- | 


ment would pay handsomely. 

At Clear Creek Falls, a tributary of 
Black Warrior River, in Winston County, 
within a distance of half a mile there 1s @ 
fall of over 100 feet, distributed as fol- 
lows: Rapids above upper falls in 100 
yards, six feet; upper falls about forty- 
five feet; still pool for 275 yards, lower 
falls, twenty-seven feet, and rapids, below 
lower falls, thirty feet. | 

There are several large creeks in Marion 
and Lamar counties that flow into the 
state of Mississippi and enter Tombigbee 
River near Columbus, Miss. One of these, 
Buttahatchee River, in Marion County, 
has numerous rapids, especially near the 
crossing of the military road. 

Luxapalilla Creek, another Tombigbee 
River tributary, has two prongs that are 
both good power streams. They come to- 
gether before the creek enters Mississippl, 
making Big Luxapalilla Creek, which en- 
ters the Tombigbee at Columbus, Miss. 

The Tennessee River, after passing 
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Chattanooga, enters Alabama. It then 
makes a bend to the west and later to the 
north, returning to Tennessee. Flowing 
through that state and Kentucky it emp- 
ties into the Ohio, fifty miles above 
Cairo. 

In the Tennessee River, vicinity of 
Florence, Ala., are several shoals capable 
of power development. The shoals are a 
succession of cascades amid many islands 
in a river bed varying in width from one- 
half to three miles. The numerous chan- 
nels thus formed are very irregular in fall 
and direction. The difference between 
high and low water is only five or six feet, 
corresponding to a rise of fifty feet at 
Chattanooga. Beginning at Browns Ferry, 
twelve miles below Decatur, Ala., the Ten- 
nessee River has the following falls: 

From Browns Ferry to the mouth of 
Elk River the fall is twenty-six feet in 
eleven miles. This is known as Elk River 
Shoals; its most precipitous part is at 
the lower end, where there is a fall of 
16.5 feet in about four miles. 

From the mouth of Elk River to the 
head of Mussel Shoals, a distance of five 
miles, there is a fall of only two feet. 

From the head of Mussel Shoals to 
Bainbridge the fall is eighty-five feet in 
seventeen miles, and is known as Mussel 
Shoals. 

_ From Bainbridge to Florence the fall 
is twenty-three feet in seven miles, and 
18 known as Little Mussel Shoals. 

From Florence to the head of Colbert 
Shoals the fall is three feet in eleven 
miles, 

From the head of Colbert Shoals to 
Waterloo the fall is twenty-one feet in six 
miles, 

The total fall from Browns Ferry to 
Waterloo is, therefore, 160 feet in a dis- 
tance of fifty-seven miles. Sixteen miles 
of this distance, however, has a fall of 
only five feet, leaving a fall of 155 feet in 
the forty-one miles that cover the four 
shoals mentioned. The shoals are really 
more precipitous than the foregoing fig- 
ures would indicate. For instance, 84.6 
feet of the fall at Mussel Shoals is in a 
distance of only fourteen miles. 

Assuming, therefore, that the tribu- 
taries entering the Tennessee River below 
Chattanooga will safely supply all the 
water needed for lockage, the discharge at 
Chattanooga can be used in estimating the 
waterpower of these shoals which are 
about 200 miles below Chattanooga by 
river, and of which the drainage area is 
more than 7,000 square miles greater than 
at Chattanooga. 

Estimated minimum of net horsepower 
of Tennessee River in Alabama on tur- 
bines realizing eighty per cent of the 
theoretical power: 

Elk River Shoale, twenty-six feet fall; 


minimum net power in driest year, 15,- 
600; minimum net power in average 
years, 30,550. 

Mussel Shoals, eighty-five feet fall; 
minimum net power in driest years, 51,- 
000; minimum net power in average years, 


99,875. 
Little Mussel Shoals, twenty-three feet 


fall; minimum net power in driest years, 
13,800; minimum net power in average 
years, 27,025. 

Colbert Shoals, twenty-one feet fall; 
minimum net power in driest years, 12,- 
600; minimum net power in average 
years, 24,675. 

Total fall, 155 feet; total minimum 
power in driest years, 93,000; minimum 
net power in average years, 182,125. 

This table assumes that the total fall 
could in each case be utilized. While this 
assumption is not correct, says the United 
States Geological Survey, it stands as an 
offset to the assumption that the water 
supply available will be as low as the mini- 
mum discharge at Chattanooga, 200 miles 
above. The drainage area above Chatta- 
nooga is 21,418 square miles, while the 
drainage area above the shoals discussed 
is about 29,000 square miles. It may, 
therefore, be safely assumed that the ac- 
tual power available for development at 


these shoals is greater than shown 


above. 

Paint Rock Creek, Elk River, Shoal 
Creek, Flint Creek, Nance Creek, Town 
Creek and Big Bear Creek are all large 
streams, tributaries of the Tennessee 
River, and most of them have fine unde- 
veloped waterpowers. 
veys have been made of these streams as 
yet. 

The writer helieves that this review, 
based on the collected reports made by the 
United States Geological Survey and the 
Geological Survey of Alabama, Dr.’ Eu- 
gene A. Smith, State Geologist, covers as 
full a statement of the surveyed water- 
powers in Alabama as can be prepared at 
this time. Acknowledgments are made 
tc Dr. Smith and the United States Geo- 
logical Survey for permission to use much 
valuable data herein. 
ede 
To Lengthen New York Subway Stations. 

Chairman Willcox, on behalf of the 
New York Public Service Commission, 
has written President Shonts, of the In- 
terborough Rapid Transit Company, that 
the commission will immediately order 
its chief engineer to prepare necessary 
plans for lengthening the New York city 
subway stations, which is expected to in- 
crease the capacity of the subway twenty- 
five per cent. It is thought the work will 
be completed in ten months at a cost of 
$1,000,000. 


However, no sur- 
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Electricity at the Alaska-Yukon-Pacific 
Exposition. 

Electricity, both in decorative effects 
and in the character of the exhibits, will 
be a feature of the Alaska-Yukon-Pacific 
Exposition, which opens in Seattle on 
June 1, 

Snoqualmie Falls will provide all the 
power that the city has any present use 
for. Of the power brought down from 
the Snoqualmie, 10,000 kilowatts will be 
delivered at the substation at the fair 
grounds. Of this the exposition will take 
2,500 kilowatts. The United States Gov- 
ernment, the concessions on the amuse- 
ment way, the “Pay Streak,” and several 
cther demands of size will be supplied 
from the remainder. The substation will 
also take care of the overload at the ter- 
minals of the street-railway system. 

Current will be delivered at the sub- 
station at 13,200 volts, transformed to 
2,300 volts, and distributed around the 
grounds at that voltage. In the buildings 
it will be changed to 117-234 volts on a 
three-wire system. Each building is 
equipped with a fireproof transformer 
room under the rules of the fire under- 
writers. 

A two-phase, sixty-cycle light and power 
system has been put in with all wiring 
underground. No pole shows anywhere 
on the grounds, although a belt pole line 
encircles the ground. 

All told, there will be 250,000 lamps 
used on the grounds. These will be four, 
eight, sixteen, twenty and thirty-two 
candlepower carbon-filament as well as 
various larger sizes of tungsten lamps. In 
the Fine Arts Building there has been 
installed a special arrangement of tungsten 
lamps. 

The central feature of the exposition is 
a cascade, down which 40,000 gallons of 
water will plunge every minute over a 
series of dams. At the lip of each dam 
heavy hoods protect powerful lights be- 
hind glass of the primary colors. The 
shading is from the lighter tones in the 
centre to the darker tones on the outside, 
and at the preliminary trial of the ar- 
rangement a fine effect was produced. 

Experiments in wireless telegraphy and 
telephony will be conducted throughout 
the exposition, and there will be a demon- 
stration of the wireless projection of 
power. 


There will be an cyhibit in the Trans- 
portation Building of electrically-pro- 
pelled automobiles, and on Lake Wash 
ington the electric motor boat will be i 
prominent feature-of the motor-boat oak 
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Patent Observations. 
TO THE EDITORS: 


Our Government, as a whole, when 
viewed from a mechanical and engineer- 
ing point of view, presents some striking 
Gefects in construction, with the conse- 
quent low percentage of efficiency in op- 
eration. My conception of government is 
the regulation of the rights of ownership 
(ownership including personal as well as 
property rights), for the purpose of pro- 
moting happiness and progress. 

The inherent longing of the individual 
to acquire, to achieve, in the hope that 
it will bring that pleasant balanced state 
of mind we call happiness, is the prime 
mover of progress. Then, so far as the 
government encourages and protects the 
individual and logically regulates his 
rights, it makes for progress and happi- 
ness. E 

Apparently the designing engineers of 
the governmental machinery have little 
regard for economy of progressive power 
when history and observation show that 
many people, particularly inventors, spend 
a great part or all of their lives looking 
for an opportunity to be useful; while 
others who have the opportunity are not 
forced to use it. l 

While it is evident there are many 
poorly designed machines in our govern- 
mental machinery, I will only direct at- 
tention to those located nearest my corner 
of the shop. 

The Patent Office report for 1908 shows: 
The receipts were $1,896,847.67. Ex- 
penditures were $1,172,303.42, giving a 
surplus of $724,544.25. Not a bad 
showing for a fostered branch of the gov- 
ernment. This is what it doesn’t cost to 
give protection (?) to inventors. 

From experiences I have had in the 
office, it would seem, at least, this surplus 
could be advantageously applied to in- 
' creasing salaries for the present number 
of employes or adding to their number, 
preferably the former, for this is @ case 
where a few good trained men are better 
than many inefficient green ones. As it 
is now, the applicant or his attorney fre- 
quently finds it necessary to educate the 
examiner-in-charge in the most funda- 
mental principles of patent law before al- 
lowable claims will be allowed. Not long 
ago, I received an office action rejecting 
one claim with the statement: “Appli- 
cant cannot be allowed to multiply claims 
by adding old elements to previous com- 
binations.” I asked for a review of that 
action, and criticized that statement by 
saving: “It is my impression that the 
addition or subtraction of one or more 


elements to or from a previous combina- 
tion is just what constitutes invention and 
is the subject of patent.” Of course, pro- 
vided ‘the new combination is useful. 
Two other claims were rejected on Smith 
and Jones. I have had claims rejected 
that way before, and it took me sin 
months to convince the examiner-in- 
charge that the fact that my claims 
cach alone involved structures from both 
natents, cited, was just what entitled me 
to a patent. 

It seems rather remarkable that the 
granting of protection to inventors should 
be made a paying proposition, when the 
results of their labors add more to the 
assets and standing of the nation than 
¿ny other line of endeavor; agriculture, 
mining or war not excepted; because the 
inventor precedes material achievement in 
all lines. 3 

We spend large sums each year to tell 
the farmer maybe, it will be raining or 
clear tomorrow. Many millions are now 
being expended to: reclaim arid lands in 
the West, this land having been ac- 
quired and made valuable by the expendi- 
ture of government money. Individuals 
may acquire perpetual title by the pay- 
ment of minor fees, a manifestation of 
intention to use the land. But when a 
person makes an invention, which is the 
nearest possible to making something out 
of nothing, and is the result of individual 
effort, a shaky title and rights of owner- 
ship are granted for only seventeen years. 
This looks like a blunder in governmental 
construction. It is illogical, inconsistent, 
and unjust; the ill effects are becoming 
more and more apparent. More substan- 
tial encouragement and protection should 
be extended to inventors. At least five 
or ten millions could be advantageously 
expended each year in experimental shops 
and laboratories. 

There is not as much reason for per- 
petual land titles as there is for perpetual 
patents. I think land titles should be 
half as long as patents, say, twenty and 
forty years, respectively. 

OLIN S. PROCTOR. 

New York, March 6. 


; ede 
Electrical Exports for January. 


During the month of January, 1909, 
the electrical exports from the United 
States fell off from the improved showing 
of the preceding month and also some- 
what from the total of a year ago. The 
falling off from the month of December, 
1908, was about evenly divided between 
electrical machinery and electrical appli- 
ances. The figures given in the following 
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compilation are taken from the official 
statistics of record. 


The total electrical exports for Janu- 
ary, 1909, were valued at $953,160, com- 
pared with $1,199,170 for December, 1908, 
$759,503 for November, 1908, and $999,- 
606 for January, 1908. As classified 
into appliances and machinery, the totals 
were: Electrical appliances—J anuary, 
1909, $500,309; January, 1908, $454,- 
748; December, 1908, $611,611. Elec- 
trical machinery—January, 1909, $452,- 
851; January, 1908, $544,858; December, 
1908, $587,559. 

The principal countries to which elec- 
trical exports were sent during J anuary, 
1909, were as follows: 

Electrical appliances—British North 
America, $98,441; Brazil, $85,323; Cen- 
tral. American states and British Hon- 
duras, $49,997; Mexico, $42,489; United 
Kingdom, $41,953; Cuba, $36,508; other 
South America, $29,072; J apan, $20,643; 
Argentina, $17,583: Philippine Islands, 
$12,238; France, $11,881; 
$10,113. 

Electrical machinery—Japan, $113,784: 
Mexico, $49,235; United Kingdom, $36,- 
054; British North America, $34,394; 
British Australasia, $23,421; Brazil, $20,- 
067; British Africa, $18,729; Central 
American states and British Honduras, 
$17,682: Argentina, $12,142; British East 
Indies, $10,977; other South America, 
$7,155; Cuba, $6,032; France, $5,957. 


Germany, 


(E oe 
Horizontal Gas Engines. 


The Westinghouse Machine Company, 
Fast Pittsburg, Pa., records contracts for 
nine horizontal engines during the past 
two months, which exemplifies the con- 
fidence users have in this type of power 
equipment. The most recent contract 
covers two 750-horsepower tandem units 
for the Iola Portland Cement Company, 
Iola, Kan. They will be installed in an 
extension to the large cement mill at 
lola. It is noteworthy that the Iola 
company has had nearly ten years’ ex- 
perience with gas engines in its cement 
mills and the operating equipment com- 
prises fourteen engines of vertical and 
horizontal type, all of Westinghouse con- 
struction, some of which have operated 
for the entire period. The horizontals 
are of the same type as the new engines 
and have established for themselves a rec- 
ord of over a month’s continuous opera- 
tion without closing the throttle, as have 
also the vertical engines. The new er 
gines will be direct-connected to the í 
ment mills as in the previous equipmeut. 
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The 235th Meeting of the American In- 
stitute of Electrical Engineers. 


ELECTRICAL APPLICATIONS AT THE GARY 
PLANT OF THE INDIANA STEEL COM- 


PANY. 


The 235th meeting of the American 
Institute of Electrical Engineers was held 
in the Engineering Societies’ Building, 
Friday evening, March 12. Secretary 
Pope announced that at the meeting of 
the board of directors held during the 
afternoon there were 113 associates elected 
end the following associates transferred 
to the grade of member: Henry Water- 
man Peck, Rochester, N. Y.; George Ed- 
win Claflin, Boston, Mass.; Bradley T. 
McCormick, Montreal, Quebec; Paul 
Spencer, Philadelphia, Pa.; Robert. Hal- 
sey Henderson, Bloomfield, N. J. 

- Announcement was made of the follow- 
ing directors’ nominees: 

For president, L. B. Stillwell, New 
York city; for vice-presidents, J. J. Carty, 
New York city, Paul M. Lincoln, Pitts- 
burg, Paul Spencer, Philadelphia; for 
managers, A. W. Beresford, Milwaukee, 
W S. Murray, New Haven, H. H. Nor- 
ris, Ithaca, S. D. Sprong, New York; for 
treasurer, George A. Hamilton, New York 
city; for secretary, Ralph W. Pope, New 
York city. 

The paper of the evening was entitled 
“The Industrial Application of the Elec- 
tric Motor as Illustrated in the Gary 
Plant of the Indiana Steel Company.” 
This paper was presented by the author, 
B. R. Shover, electrical engineer of the 
Indiana Steel Company. 

The discussion was opened by B. A. 
Behrend, who stated that as the designer 
of the seventeen generators constituting 
the 40,000 kilowatts installed at the Gary 
plant, he had been particularly inter- 
ested in the paper. There are funda- 
mental conditions to be met in power 
plants utilizing alternating generators for 
direct connection to gas engines. This is 
a problem of the greatest importance in 
steel mills. The choice of the right fly- 
wheel effect is intimately bound up with 
this question and the necessary moment 
of inertia of the flywheel can be deter- 
mined intelligently only by the designer 
of the alternating-current generators. 
Electric gas-engine-driven units must op- 
crate successfully in parallel if the gas 
engine is to be an important factor in 
steel mills. This problem resolves itself 
into an investigation of the periodic dis- 
turbing forces produced by the engine and 
the natural frequency of the generating 


unit. As the gas engines at Gary are 
fuur-cycle, double-acting, cross-tandem 
engines, there are introduced two periodic 
aisturbing forces, due to inequality in the 
force of explosions, adjustment of valve 
gear, leakages, etc., whose frequencies are 
one per revolution and one-half per revo- 
lution of the engine. 

If any measure of success was to ac- 
company the construction of the Gary 
plant, great forethought had to be exer- 
cised lest the successful parallel operation 
should be dependent upon a lucky guess 
upon the part of the gas-engine builder. 
Before calculating the moment of inertia 
of the units or the flywheel effect, exten- 
sive experiments were carried on to de- 
termine the natural frequency of oscilla- 
tion of generators of similar design. 
These investigations made it possible to 
determine beforehand the natural fre- 
quencies at all excitations of the Gary 
generators. 

The paper was also discussed at length 
by Gano S. Dunn, D. B. Rushmore, W. T. 
Dean, Brent Wiley and Robert Hull. 
ede 

Ithaca Section, American Institute 

of Electrical Engineers. 

The Cornell Branch of the American 
Institute of Electrical Engineers had its 
annual banquet March 5, in the Sibley 
College Club rooms, attended by about 
seventy-five members of the local branch. 
D. B. Rushmore, of Schenectady, N. Y., 
was the guest of honor, and Prof. E. L. 
Nichols officiated as toastmaster. After 
an enjoyable menu, a number of toasts 
were given. Professor Norris responded 
to the toast on “Speed Graphs” or “Accel- 
eration on the Motor Curve,” giving an 
interesting analogy between the speed 
control of the railway motor and the in- 
fluence of the professor upon the working 
rate of the student. This banquet has 
become an established custom, and adds 
materially to the enthusiasm of the mem- 
bers. 

After the banquet Mr. Rushmore ad- 
dressed 125 members of the local branch 
on the subject of “The Application of 
Electricity to Steel Mills.” The address 
was fully illustrated by lantern slides 
showing the processes in the making of 
steel, including the mining of the ore, its 
iransportation and unloading, convey- 
ance to the blast furnaces, and the rolling, 
sawing and drilling of the steel product. 
Especial attention was directed to the use 
of the electric motor in these processes, 
and an excellent idea was given of the 
hard service and rugged construction of 
these powerful motors. 
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The Anniversary Dinner of the Ameri- 
can Institute of Electrical Engineers. 
The anniversary dinner of the Ameri- 

cen Institute of Electrical Engineers, 

commemorating the twenty-fifth anniver- 
sary of the founding of the Institute, 
was held at the Hotel Astor, New York 

city, on Thursday evening, March 11. 

Louis A. Ferguson, president of the In. 

stitute, acted as toastmaster, and ex- 

tended to the company present the wel- 
come of the American Institute of Elec- 
trical Engineers. Telegrams were read 
from the German, French and English 
institutions of electrical engineers and 

from Alexander Graham Bell, Thomas A. 

Edison, C. F. Brush and others, congratu- 

lating the Institute and its members upon 

the attainment of its twenty-fifth anni- 
versary. 

President Ferguson outlined the or- 
ganization of the Institute and stated that 
although it was the youngest it is now 
the largest of the four national engineer- 
ing societies of America. He traced the 
zrowth of the Institute and its work, and 
pointed out the many ways in which the 
value of the Institute membership to 
engineers and manufacturers alike had 
heen beyond estimate. The Institute has 
grown steadily, until it now numbers in 
its membership a total of 6,630. The 
cash assets amount to $45,000; the ad- 
ministration of the Institute’s affairs de- 
mands considerable executive attention, 
the annual expenditure for administration 
amounting to approximately $80,000. 

Jesse M. Smith, a charter member of 
the Institute, and president of the Amer- 
ican Society of Mechanical Engineers, 
addressed the company for the sister engi- 
neering societies. Mr. Smith said that 
in these davs of ponderous, powerful, 
nighly efficient electrical machinery, we 
¿re apt to look back upon the birth of 
the society twenty-five years ago as the 
day of small things. However, the con- 
stant-current dvnamos of Brush or Thom- 
son, operating ten arc lamps in series, 
and the constant-potential dynamos of 
Siemens or Edison or Weston, operating 
100 incandescent lamps in parallel, were 
of greater importance in their day and 
created more wonderment than the mam- 
moth machines of the present. 

Elihu Thomson responded to the trast, 
“The Charter Members.” Professor 
Thomeon sketched the early davs of elec- 
trical endeavor, and said, that looking 
kack to that time, the project for the 
formation of a new engineering society 
composed of electrical men may seem; to 
have been)\somewhat, ambitious. ) Never- 
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theless, there came together in response 
to a call a few men representing the dif- 
ferent phases of electrical work then ex- 
istent; men prominent in the develop- 
ment of telegraph, telephony and in the 
heavier work of lighting and kindred 
electrical applications. These were the 
charter members of the Institute, and 
by their efforts the beginnings of the im- 
portant work of the body, which has con- 
tinued on an increasing scale up to the 
present time, were made. It was his 
privilege, as president of the Institute, 
to represent it in London and at the Paris 
Exposition in 1889. It was a gratifica- 
tion to find at that time that, despite its 
youth, the Institute had become known 
ubread as a representative body in a new 
branch of engineering. 

However full the public record of the 
doings of the society may be, there is a 
record which never reaches the press. It 
concerns valuable time and effort will- 
ingly spent in conducting the affairs of 
the society and furthering its work. It 
is this loyalty to the best aims and ideals 
which has given to the Institute that 
strength and representative position which 
it has held during the years since its 
erganization. 

President Ferguson stated that it had 
been a desire of the Institute to show 
some recognition of the charter members. 
It was suggested that this be done in the 
form of a diploma of congratulations, 
which should be presented at the dinner 
to each of the charter members living. 
Unfortunately, the time was so limited 
that the presentation of the dipluma it- 
self was impossible, and all that could be 
done was to read what will appear on it. 

Frank J. Sprague responded to the 
toast, “The Past-Presidents.” 

In the twenty-five years of the Insti- 
tute’s existence there have been, including 
the retiring president, twenty-one presid- 
ing officers. Four of the number, Nor- 
vin Green, the first, and Houston, Dun- 
can and Kennelly, have served two terms 
each. Mr. Sprague humorously spoke 
upon the question of what should be done 
with the past-presidents, and suggested 
that they should constitute themselves a 
body of Elder Statesmen, who, having 
received the highest honor from their 
associates, and having no further official 
ambitions, should be proud of the oppor- 
{unity, as well as content in its employ- 
ment, of aiding, by unselfish counsel and 
with matured judgment, in the adminis- 
tration of its affairs. l 

The organization has broadened until 
it has now become a great administrative 


body, with twenty-three sections and 
twenty-five branches. 

Mr. Sprague’s remarks led up to a 
eulogy of T. Commerford Martin, of 
whom he said, uprightness of journalistic 
standing and endeavor, catholicity of 
views, devotion to ideals, and untiring 
energy have marked his connection with 
the Institute, and all that it stands for. 
We was sure that the members of the 
Institute would consider him remiss if 
the celebration of this milestone in the 
Institute’s advance should be permitted to 
pass without some specific reference to 
the senior past-president, Mr. Martin, 
and it gave him more than ordinary pleas- 
ure to bring to him this night formal 
greeting from certain of his official as- 
sociates in the Institute, and as a special 
mark of high esteem in which he was 
held, to typify that regard in enduring 


fashion, by presenting a loving-cup, filled 


to the brim with all that loyal friendship 
and good-fellowship can express. 

Following the presentation of the lov- 
ing cup to Mr. Martin, Dr. Alexander C. 
Humphreys, president of Stevens Insti- 
tute of Technology and past-president of 
the American Gas Institute, responded to 
the toast “Electrical Engineering as a 
Profession.” Dr. Humphreys congratu- 
lated the members of the Institute and 
said he wished that he were one of the 
charter members. In no engineering 
specialty is liberal education and the abil- 
ity to co-ordinate efficiently theory more 
of a necessity than in the electrical 
branch. There is a cultural value in the 
co-ordination of study if it correctly and 
adequately includes theory and practice. 
Today we need thoroughness, and to get 
this we must be specialists. Much of our 
schoolwork is superficial, but to overcome 
ihis we do not need to educate our youth 
to be narrow specialists if our educa- 
tional schemes are wisely co-ordinated to 
include theory and practice. 

After the close of Dr. Humphreys’ ad- 
dress, President Ferguson called for 
“Auld Lang Syne,” the solo part being 
sung by A. Foxton Ferguson, all present 
joining in the chorus. 
09e 

National Electric Light Association 

Convention. 

The Trunk Line Association has au- 
thorized a rate of a fare-and-three-fifths 
for a round trip, on the certificate plan, 
{from all points in its territory to Atlantic 
City and return, for delegates to the 
twenty-second convention of the National 
Electric Light Association, to be held 
June 1, 2, 3 and 4. > l 
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New York State Public Service Law 
Upheld. 

In a unanimous decision the Appellate 
Division of the Supreme Court of the 
State of New York on March 12 sus- 
tained the constitutionality of the Pub- 
lic Service Commissions law, which is 
chapter 429 of the Laws of 1907, entitled 
“An Act to establish the Public Service 
Commissions and prescribing their power 
and duties, ete.” 

The decision was made in sustaining 
an order made by Justice Gerard in Spe- 
cial Term, Part I, of the Supreme Court, 
denying the application of Adolph C. 
Gubner, suing as a taxpayer for an in- 
junction pendente lite to restrain the city, 
Mayor McClellan, Comptroller Metz and 
the city chamberlain from paying any 
money to the Public Service Commission- 
ers of the First district, “and from com- 
plying in any manner with the require- 
ments set forth in chapter 429 of the 
Laws of 1907.” 


ese 
Last McAdoo Tunnel Bored. 

The last of the Hudson & Manhattan 
Railroad Company’s river tunnels from 
Manhattan Borough, New York city, nto 
neighboring boroughs and New Jersey 
was blown through on March 11. It is 
known as the “North Tube,” while the 
Cortlandt Street tunnel is called the 
“South Tube.” The former will be used 
for westbound traffic. 

It was five years, on March 11, that the 
work on the first of the tunnels was be- 
gun. Now it is believed that the trains 
will be running through the tube early in 
July. | 

A dinner was given at Sherry’s in the 
evening to the president and directors of 
the Hudson & Manhattan Railroad Com- 
pany and to the president and directors 
of the Hudson companies by Charles M. 
Jacobs and J. Vipond Davies, the chief 
engineer and deputy chief engineer, Te- 
spectively, of these companies. The guests 
numbered 100. 


ede l 
Annual Convention of the American 


Institute of Electrical Engineers. 

It has been decided to hold the next 
annual convention of the American Insti- 
{ute of Electrical Engineers at the Hotel 
Frontenac at the famous Thousand It 
lands, Frontenac, N. Y. The pro- 
gramme has not been completed. A pre 
liminary arrangement of it will be an- 
nounced in a few weeks. The convention 
will begin on Monday, June 28. Its 
duration will depend upon the length of 
the programme. 
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Iowa Independent Telephone Asso- 

ciation. 

The Iowa Independent Telephone Asso- 
ciation met in convention at Des Moines 
on March 9 to 11, this being the thir- 
teenth annual meeting of the organiza- 
tion. The attendance was much less than 
that expected, owing to the combination 
of a sleet storm and heavy snow follow- 
ing, which considerably demoralized rail- 
road traffic and made it unpleasant, to say 
the least, for the telephone men. About 
250 were registered. Routine business 
and the discussion of methods for secur- 
ing full reports to the United States 
Census Bureau of the number of iele- 
phones in use by all independent com- 
panies, occupied the time of the opening 
session. 

On Wednesday papers were presented 
by William Crownover of Hudson on 
“Reasonable Connection Relations ;” How- 
ard S. Baker of Sioux City on “The Tele- 
phone from a Business and Investment 
Standpoint,” and by President Shoe- 
maker on “Reasonable Returns on Invest- 
Each treated elaborately his re- 
subject, President Shoemaker 


ment.” 
spective 


especially being the recipient of much 


congratulation on his effort. Manager 
Thill of the clearing-house presented a 
most encouraging report on the progress 
of his institution during the past year. 
Ex-President P. C. Holdoegel introduced 
a resolution which was adopted by a ris- 
ing vote. It is especially pertinent be- 
cause of the fact that the Iowa Legisla- 
ture now has under consideration a bill 
providing for a public utilities commis- 
sion. The substance of the resolution 
is as follows: 

.“The Iowa Independent Telephone As- 
sociation, representng more than $10,- 
000,000 of taxable property, all owned 
end operated by citizens of Iowa, declares 
frankly and firmly in favor of a public 
utility law governing all public service 
corporations. 

“This association has never been in 
politics; but notwithstanding the tirade 
of misrepresentation of corporate interest 
Ly loose preachers of evil, we will continue 
to work in the open, and feel justified in 
making any suggestions and encourage 
any legislation we may deem beneficial 
to the public and our investors. The 
independent telephone corporations have 
almost without exception been fair to the 


public, and certainly deserve credit for 


farm life made more pleasant and in- 
creased volume of commercial business. 
The interest of the public, the corporation 
and the investor is identical, and know- 
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ing this, we protest against appeals to 
public prejudices and passions as being 
cetrimental to all three interests and 
tending to force public service corpora- 
tions to resort to unfair and dishonest 
methods; such appeals being made for 
the sole purpose of diverting public atten- 
tion from the merits of the questions. 

“By no other means than intelligent, 
stringent, nonpartisan and disinterested 
regulation can we hope to eradicate the 
evils of discrimination and convince both 
the corporation and the public that each 
will have a ‘square deal’ and thus bring 
stability to our business and confidence 
to the public and investor that is so 
necessary in order to secure capital to 
make improvements that are absolutely 
necessary for the progress and prosperity 
cf our country.” 

On Thursday papers on “Value of Tim- 
ber Preservation,” by George H. Erich 
of Chicago, and on “Reasonable Account- 
ing,” by George R. Fawkes of Waterloo 
and C. A. Peterson of Manchester, were 
read by their respective authors. 

The officers and executive committee 
of the past year were unanimously re- 
elected as follows: 

President, J. H. Shoemaker of Water- 
100; secretary and treasurer, W. J. Thill 
cf Des Moines; executive committee: 
J. H. Shoemaker, J. C. Thorne, H. S. 
Baker, E. H. Martin and D. M. Gris- 
wold. 

Waterloo was selected as the meeting 
place for 1910 after a spirited rivalry with 
Des Moines for the honor. As will be 
noted, a delightful spirit of “reasonable- 
ness” pervaded the entire convention, and 
the one least friendly to the independent 
telephone could have found no fault with 
the attitude displayed. 
ede 

Assistant Electrical Engineer. 

The United States Civil Service Com- 
mission announces an examination on 
April 21, 1909, to secure eligibles from 
which to make certification to fill a va- 
cancy in the position of assistant electrical 
engineer, expert in wireless telegraphy, in 
the Signal Service at Large, at a salary of 
$1,500 to $1,800 per annum, depending 
upon the experience and qualifications of 
the appointee, and vacancies requiring 
similar qualifications as they may occur 
in any branch of the service. 

The person appointed to the position 
for which this examination is held will 
probably be located for the major portion 
of his time in Washington, D. C., but he 
will also be required to travel about the 
United States visiting wireless telegraph 
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stations, which visits may be of a few days 
or several months’ duration. 

Applicants must indicate in their ap- 
plications that they have a good general 
knowledge of electrical science and that 
they are thoroughly familiar with wire- 
less telegraphy and telephony both in the- 
ory and operation. Applicants whose ap- 
plications fail to show that they have had 
eufficient training and experience to en- 
title them to a rating of at least seventy 
per cent in that subject, will not be ad- 
mitted to the examination. 

Applicants should at once apply either 
to the United States Civil Service Com- 
mission, Washington, D. C., for applica- 
tion form 1312. No application will be 
accepted unless properly executed and 
filed with the commission at Washington 
prior to the hour of closing business on 
April 10, 1909. In applying for this ex- 
amination the exact title as given at the 
head of this announcement should be used 
in the application. 
ede 

Union Switch and Signal Company 

Directors. 

The annual meeting of the stockholders 
of the Union Switch and Signal Company 
took place March 9, in the office of the 
company, Westinghouse Building, Pitts- 
burg, Pa. Owing to the absence of George 
Westinghouse in Europe, Col. H. G. Prout, 
vice-president of the company, acted as 
chairman. The financial statement was 
read to the stockholders, and an election 
of directors was held, with the following 
results: 

George Westinghouse, Robert Pitcairn, 
Willian McConway, George C. Smith, 
Thomas Rodd, H. G. Prout, and James 
J. Donnell. 

After the meeting, a representative of 
the company stated that the company has 
on hand at Swissvale at the present time 
orders for unfilled business amounting to 
$1,357,000. New contracts for block-sig- 
naling and other railroad safety devices 
are now coming in more freely than at 
any time during the last twelve months. 
Inquiries for quotations on new business 
are increasing and are widely L over 
the entire country. 


oo 

Under a decision handed down by the 
appellate division of the Supreme Court, 
the corporation counsel’s office believes 
New York city can recover $750,000 from 
eubsidiary companies of the old Metropol- 
itan Street Railway. The claims are 
based on the law requiring railroad com- 
panies to keep in repair pavements be- 
tween their. tracks. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


CHAPTER V. (Part IIJ.)—TuHeE Con- 
VERSION OF ALTERNATING CURRENTS. 


STARTING ROTARY CONVERTERS. 


A rotary converter may be started as a 
direct-current shunt motor and connected 
to the line when synchronous speed is 
reached. Direct current is not usually 
available where converters are used and 


FIG. 130.—SYNCHROSCOPE. 


it is customary to provide a separate mo- 
tor for starting the converter as a syn- 
chronous motor. It is not considered ad- 
visable to start it as a synchronous motor 
by any of the special methods already 
mentioned because of difficulties in con- 
struction, nor is it advisable to start the 
converter directly from the mains, as its 
heavy starting current may affect the 
other apparatus connected to the line. Of 


$ y 1 
jf 
<7 a 
~~ r 
~ 


ho S% ’ 

er 

E yr 
Pave ae g 
hs hae Sie 3 
ee 


a 
i 


Si 
> 
= 


D (a ma > 
Le a 
Nate Fore 
a ee. $8 
E 2-2/1 j 
E > ri 
BEN ete ` 

I Boe D 


EEA 
’ 
r3 4 


A ‘= 
te 
£2. i ee uS 
As F he 
7 è N 


FIG. 131.—AUTOMATIC SYNCHRONIZER. 


course if the capacity of the transmission 
line is very large compared to that of the 
rotary converter, no difficulties would 
arise, but this case is not usual. 

The separate motor used in starting the 
converter is usually mounted on the same 
shaft as already illustrated. It should be 
arranged to bring the converter up to a 
little above synchronous speed. 

THE SYNCHROSOOPE. | 

Synchronizing may be accomplished by 
the methods already described in the chap- 
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ter on motors, but there are instruments 
for showing whether the speed is too fast 
or too slow, a condition that cannot be 
determined when electric lights are used. 
Such a device, or synchroscope, as it is 
called, is illustrated in Fig. 130. This 
instrument not only shows whether the 
incoming machine is too fast or too slow, 
but also the relative amount. The phase 
angle between the converter and the gen- 
erator is registered as the angle between 
the pointer and its vertical position as 
marked on the dial of the instrument. If 
the frequency of the incoming machine 
is higher than that of the line, this angle 
will vary, causing the pointer to rotate in 
one direction. If the incoming machine 
is lower in frequency the pointer will ro- 
tate in the opposite direction. “Fast” and 
“Slow” on the dial mean that the fre- 
quency of the rotary is higher or lower 
than. that of the line. 


THE AUTOMATIC SYNCHRONIZER, 


The construction of the automatic syn- 
chronizer permits adjustments to be made 
for the synchronizing conditions deemed 
advisable for safe operation, and guaran- 
tees that no machines will be thrown on 
the system until these conditions are fully 
satisfied. 


The device consists essentially of two 
solenoids acting on cores hung upon op- 
posite ends of a rocker arm, as illustrated 
in Fig. 131. The solenoids are connected 
so that the right-hand end of the rocker 
is at the extreme lower end of the stroke 
when the electromotive force of the ma- 
chine to be synchronized is in phase with 
the electromotive force of the bus-bars, 
and is at the upper end of the stroke 
when the phases are in opposition. This 
causes the rocker arm to oscillate up and 
down in time with the fluctuations of syn- 
chronizing lamps if they are also used. 
When the right-hand end of the rocker 
arm approaches its lower position at a 
sufficiently reduced speed a contact is 
made which closes the circuit of an auxil- 
iary relay that in turn closes the circuit 
operating the closing coil of the main 
switch. The closing of the contact occurs 
a sufficient length of time in advance to 
permit the main switch to complete the 
circuit at the exact point of synchronism. 
The synchronizer does not make contact 
at all, unless the difference in speed of 
the two machines is less than the prede- 
termined amount. 

The automatic synchronizer is operated 
by means of a drum-type controlling 
switch, mounted at a convenient position 
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on the switchboard. One such outfit can 
be used in connection with a number of 
rotaries. 

CONNECTIONS FOR ROTARY CONVERTERS. 


In the following illustrations are shown 
methods of connecting rotary converters 
and their starting motors to two-phase and 
three-phase systems. In Fig. 132 is dis- 
closed á method of connecting a rotary 
converter to a two-phase system and also 
for obtaining a lower voltage for the 
starting motor. Phase A is connected to 
ihe armature winding through trans- 
former No. 1 at A: and As Phase B is 
connected to the armature winding 
through transformer No. 2 at Bı and B:. 
The two-phase starting motor is connected 


Armature Winding 


FIG. 132.—TWO-PHASE SYSTEM. 


over only a part of the transformer coils 
and the voltage across the motor is thereby 
reduced to any desirable value less than 
that of the terminals of the secondary 
of the transformer by connecting to dif- 
ferent coils of the latter. 


In Fig. 133 a method of obtaining a 


Tv Line 


; 


Transformer No.1 Trauwfonner No. 2 Trussformvr No.3 


Armature Winding 


FIG. 133.—-THREE-PHASE DELTA SYSTEM. 


lower voltage for a starting motor on a 
three-phase delta system is shown. It will 
be noticed that all of the primary coils 
of the three transformers are connected 
in series and that all three of the second- 
ary coils are also in series, which is the 
case in the delta system. The terminals 
of the armature winding of the starting 
motor are connected as shown, and the 
voltage between them is less than that 
applied to the armature of the rotary con- 
verter. 


A method of connecting the rotary con- 
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verter to a three-phase star-connected sys- 
tem is shown in Fig. 134. Three trans- 
formers are used as before. One terminal 
of each primary coil of the three trans- 
formers has a common connection, as does 
also one terminal of each of the secondary 


FIG. 134.—THREE-PHASE STAR SYSTEM. 


ccils, according to the star system of con- 
nection. 

The direct-current connections are not 
shown in the above diagrams. 

HUNTING OF CONVERTERS. 

To give the best service rotary convert- 
ers must run in exact synchronism with 
the supply current. If the speed of the 
generator varies, this is difficult to main- 
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FIG. 135..—ROTARY CONVERTER FIELD, 
SHOWING GRID DAMPERS. 


tain, since the rotary will tend to follow 
the fluctuations of the generator; the re- 
sult is a surging action of the armature 
of the rotary first above and then below 
synchronism, that is—hunting. This is 


always accompanied by a shifting mag- 


tetic field and can be materially reduced 
by attaching heavy copper grids around 
and across each pole-piece, as illustrated 
in Fig. 135. These grids act as dampers, 
similarly to those used in galvanometers; 
the action is analogous to that of the dash- 
pot of an engine governor. The shifting 
magnetic flux which occurs during hunt- 
ing cuts the grids and induces therein 
eddy currents which retard the converter 
armature. 
EFFICIENCY. 

The losses occurring in rotary convert- 

ere are about the same as in direct-current 
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generators of similar capacity. Good com- 
mutation is more easily obtained in rotary 
converters than in direct-current gener- 
ators. 

INVERTED ROTARY CONVERTERS. 


When a rotary converter is driven by 
direct current and delivers an alternating 
current, it is called an inverted rotary 
converter. This type is used in supply- 
ing alternating from a direct-current gen- 
erating plant to a distant station for use 
in lighting, power, or perhaps to be again 
converted into a continuous current. Such 
a machine is also sometimes used for con- 
verting the direct current from a storage 
battery into an alternating current. 

Inverted converters are usually excited 
by a special exciter directly connected or 
run from a motor. The exciter is so ar- 
ranged that its voltage is increased con- 
siderably on a slight increase in speed of 
the converter; a stronger magnetic field 
is then produced, which tends to decrease 
the speed of the converter, so that ap- 
proximately constant speed is maintained. 


USE OF TRANSFORMERS WITH ROTARY CON- 
VERTERS. 


It is advantageous to operate rotary 
converters at a much lower voltage than 
that which is economical for the trans- 
mission of electrical energy. For this 
reason transformers are usually used with 
rotary converters, particularly in sub- 
stations. 

By the combined application of high- 
tension alternating-current transmission 
of electrical energy and rotary converters 
it is not necessary to build a generating 
station near the consuming end of the cir- 
cuit. It is, in fact, often advantageous 
because of engineering and financial rea- 
sons to build the generating plant at some 
distance from the place where the energy 
is used. Substations are then built at 
convenient.places and equipped with step- 
down transformers and rotary converters 
if direct current is to be used, so that the 
transmission can be by means of high-ten- 
sion alternating current. 


ede 
Omaha Electrical Exposition. 


The second annual electrical exposition 
will be held at the Omaha Auditorium, 
Omaha, May 6 to 15. The Omaha Elec- 
tric Light and Power Company will make 
an elaborate exhibit and the Nebraska 
Electric Light Association will hold its 
annual convention during the exposition. 
The president of the exposition is Geo. 
W. Johnston; the secretary, Wilbur L. 
Burgess, and the manager, J. M. Gillan. 


The Mackay Companies. 

The Mackay Companies’ plan, through 
its Commercial Cable Company, to lay 
the first cable line between New York and 
Newfoundland, connecting there with the 
cable to Europe, will, it is announced, 
give facilities for more direct cabling to 
Europe than now exist, and will reduce 
the time of transmission from thirty per 
cent to thirty-five per cent. 

The new line will involve the laying 
of about 1,700 miles of cable and will cost 
at least $1,500,000, with the possibility 
of exceeding that amount by one or two 
hundred thousand dollars. This expense 
will be borne entirely by surplus or cur- 
rent earnings. 

One of the Nova Scotia cables will be 
tapped about 300 miles at sea and a new 
line run into Newfoundland, and messages 
automatically relayed from Newfoundland 
over the new cable to New York. The 
other Nova Scotia cables will continue as 
at present. 

The opening of this Newfoundland 
cable route will give the Mackay Com- 
panies close to 30,000 miles of cable, of 
which about 20,000 miles is in the At: 
lantic and 10,000 miles in the Pacific. 
ede 

Waterpower Wanted for Air-Nitrate 

Factories. 

Representatives of Kuropean interests 
manufacturing air nitrates by hydroelec- 
tric power for fertilizers are in the 
\Wnited States to see what can be done in 
the way of securing large waterpowers for 
establishing such factories in thig coun- 
try. An industry of this kind is needed, 
as the imports of Chilean nitrate of soda 
now amount to $14,000,000 a year. Dif- 
ficulty is being experienced, however, in 
securing suitable waterpowers at reason- 
able cost. Governments of other coun- 
tries are said to be offering inducements 
for the location of the extensive nitrate ` 


mills which the company proposes to 
crect. 


ede 
Twin City Rapid Transit. 

C. G. Goodrich, acting president of the 
Twin City Rapid Transit Company oł 
Minneapolis, Minn., in a letter to the 
Minneapolis Board of Aldermen, with- 
draws the request formerly made that the 
city discontinue its suit against the com. 
pany for “six-for-a-quarter” fares, and 
says the company now prefers to let the 
matter go through and await the decision 


.c{ the United States Supreme Court, 


which will fix the status of the company 
with reference both to fares and the life 
of its franchise. 
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Electrical Equipment of Peter Doelger’s 
Brewery. 

The equipment of Peter Doelger’s 
Brewery, Fifty-fifth Street and First Ave- 
nue, New York city, has excited comment 
throughout the country because of the 
fact that all of the malt-handling machin- 
ery is controlled from one operating board. 

This board, shown in Fig. 1, is situated 
in the mill room on the fifth floor. From 
it the malt is handled from thé time it 
ig delivered to the brewery until it is 


FIG, 1.—OPERATING BOARD AND WEIGHING ARM OF 2,000- 
POUND SCALE, WITH CHUTE SLIDE LEVERS. 


FIG. 3.—MOTORS DRIVING BLOWER, MALT SCREEN AND 
DUST COLLECTOR, IN PETER DOELGER’S BREWERY. 


introduced into the mash tubs. The va- 
rious switches on the board control auto- 
matic self-starters which operate the mo- 
iors individually, and the pilot lamps 
above the switches indicate when each mo- 
tor is in operation. In this way the ele- 
vators, screens, blowers, dust collectors 
and conveyors on the various floors are 
controlled. 

The malt is dumped from the wagon 
into a hopper, and the operator is notified 
by telephone. Ie closes the switches to 
start the motors for the main elevator, the 
malt screen, the blower and the dust col- 


lector. 
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Ten seconds after receiving the 
telephone message, all of this machinery 
is in operation and continues to run un- 
iil he stops it. No running about from 


room to room or from floor to floor to 
throw clutches or to start motors is neces- 


sary, as all of this is done automatically 


by closing the switches on the operating 
board. 


The motor operating the main elevator, 


situated on the seventh floor, is shown in 
Fig. 2. It is of twenty-horsepower ca- 


pacity, and runs at 775. revolutions per 
minute. It is back-geared, and drives the 
elevator through a Morse chain. ‘The 
total specd reduction through gearing end 
chain is in the ratio of eighteen to one. 
The self-starter for this motor, controlled 
from the operating board, is also shown 
in the photograph. 

Fig. 3 shows the motors driving one 
of the malt screens and the blower and 
the dust collector on the seventh floor. 
This apparatus is used in cleaning the 
malt. A thirteen-horsepower motor, run- 
ning at 1,000 revolutions per minute, is 


Vol. 54—No. 12 


directly connected to the blower, which 
draws air through the screen and forces 
it into the dust collector. A one-horse- 
power motor, at 1,780 revolutions per 
minute, drives the dust collector, through 
a chain belt. In this machine the dust- 


laden air is forced through canvas tubes. 
The air is forced through the canvas and 
leaves the dust, which is scraped off by 
the machinery, to fall to the bottom, 
where a conveyor scrapes it all into a 
Farrel. 


After being cleaned, the malt 


FIG. 2.—TWENTY-HORSEPOWER GEARED MOTOR DRIVING 
MALT ELEVATOR, IN PETER DOELGER’S BREWERY. 


FIG. 4.—TWO TWENTY-FOUR-HORSEPOWER MOTORS DRIVING 
MALT MILLS IN PETER DOELGER’S BREWERY. 


drops into a storage bin on the sixth floor. 
When ready for use, the malt is ele- 
vated, by means of a motor controlled 
{rom the operating board, to the weighing 
hopper. This hopper is located on the 
sixth floor, but the scale arm is in the 
operating room. The operator sets the 
scale and starts the motor. When a suffi- 
cient quantity of malt is weighed out, as 
indicated by the arm rising, he stops the 
motor. After a sufficient quantity 1s 
weighed out, the opening of a chute per- 
mits the malt to descend, by gravity, to 
the mills. These are located in the op- 
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erating room, because during this opera- 
tion it is necessary to watch the malt to 
Permanent magnets 


prevent explosions. 
are provided in the mill to catch any iron 
nails, etc., before the malt is ground, as 


FIG. 5.—MOTOR DRIVING CONVEYOR 
UNDER MALT MILL. 


even a slight spark would cause an ex- 
plosion. The two mills are shown in Fig. 
4, each driven by a twenty-four-horse- 
power motor running at 750 revolutions 
per minute, with starters mounted on the 
wall. 

On leaving the mill, the crushed malt 
is carried, by means of the horizontal 
conveyor, shown in Fig. 5, to the mash 
tubs. This conveyor is direct-connected 
to a five-horsepower, 1,000-revolutions-per- 
minute motor, controlled from the oper- 
ating board. 

All the operations described above are 
thus carried on by one man from one 


FIG. 7.—FIFTEEN-HORSEPOWER MOTOR 
DRIVING AGITATORS IN RICE 
COOLERS. 


room. The advantages of this system are 


£O apparent that they need not be 
enumerated. 

In addition to those motors contro!led 
from the operating board, there are a 
number of motors driving various kinds 


of machinery in the brewery. Fig. 6 
shows two thirty-five-horsepower motors 
driving the agitators of two mash tubs. 
These motors run at 475 revolutions per 
minute and drive the agitators, through 
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which makes it necessary to commence the 
operation of ‘starting over again. 

The rice cookers are also motor-driven 
by fifteen-horsepower, back-geared motors 
like that shown in Fig. 7. 


| 


FIG. 6.—THIRTY-FIVE-HORSEPOWER MOTORS DRIVING AGITATORS IN MASHTUBS AT 
TWELVE REVOLUTIONS PER MINUTE, 


chain belt and gearing, at twelve revolu- 
t:ons per minute. Owing to the enormous 
inertia of the agitators, a special style of 


There are in all twenty-four motors in 
this brewery, aggregating 300 horsepower. 
These were all built by the Crocker- 


FIG. 8.—CROCKER-WHEELER DIRECT-CURRENT GENERATORS, IN PETER DOEL- 
GER’S BREWERY, NEW YORK CITY. 


starting device is necessary to prevent too 
sudden starting of the motor. This con- 
sists of an interlocking multiple-switch 
starter, with overload release on the first 
switch. In case the switches are thrown 
too quickly, the first switch is released, 


Wheeler Company, of Ampere, N. J. A 
number of them are used to drive the ma- 
chine tools in the repair shop, where all 
repairs to the brewery equipment are 
made. In this repair shop-ev ery machine 


is individyally i. motor: Ativen( YT 


a 
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contains a Hamilton planer, a nine-inch 
and a two-inch pipe-threader, a drill press, 
an eighteen-inch lathe, driven by an ad- 
_ justable-speed motor, and a saw. 

Throughout the entire brewery there is 
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A Well-Lighted Store. 
The progressive merchant realizes fully 


the advertising value of a well-lighted 


store and windows, and an actual installa- 
tion which shows a decided improvement 
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FIG. 9.—SWITCHBOARD IN PETER DOELGER’S BREWERY, NEW YORK CITY. 


rot a single belt transmission. Where, 
because of large speed reduction, direct- 
connection of gearing has not been prac- 


recent interview the brewmaster stated 
that during the entire year that the mo- 
tors had been in operation, not one dollar 
had been spent for repairs to motors or 
transmission devices. While this result 


is better than can be expected ordinarily,’ 


it demonstrates that with the proper mo- 
tors the saving in repairs will very soon 
cffset the cost of the motor installation. 

The power for motors and for the elec- 
tric lighting throughout the building is 
generated in the engine room of the brew- 
cry. The generating equipment consists 


of two Crocker-Wheeler generators, direct- 


connected to Watts-Campbell engines. 
One of these sets has a capacity of 200 
kilowatts and the other of 150 kilowatts. 
Both are driven at 100 revolutions per 
minute and deliver current at 125 volts. 
There is also a small turbine set used 
for generating current for lighting only, 
when the machinery is not in operation. 
The main generators are shown in Fig. 
8 and the switchboard in Fig. 9. 

The electrical equipment was installed 
by Blackall & Baldwin, 39 Cortlandt 
Street, New York city, according to speci- 
fications by A. G. Koenig, M. E., who 
has made a specialty of installations of 
this character. 


over methods hitherto considered satis- 
factory, and affording at the same time 


ample evidence of reduced operating ex- 
ticable, a short chain-belt is used. In a. 
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trated herewith, is a good example of the 
economical and highly efficient lighting 
effect obtained by the use of tungsten 
Jamps in combination with Holophane re- 
flectors. The illustration was reproduced 
from an unretouched night photograph. 

Prior to the installation of these lamps 
the store was lighted by three enclosed 
arc lamps and the windows by means of 
fifteen sixteen-candlepower carbon incan- 
cescent lamps mounted in a reflecting 
gutter. Under the old conditions the 
store was as well lighted as its neighbors, 
but since the installation of the tungsten 
Jamps, it stands out conspicuously as an 
example of effective illumination. 

As the very practical question of cost 
is of vital importance in store illumina- 
tion, it is interesting to compare the 
amount of current consumed under the 
old and new conditions, bearing in mind 
at the same time that with tungsten 
lamps the quality of light obtained is far 
superior to that obtained under the old 
conditions. In the store there were for- 
merly installed three five-ampere, 110- 
volt, direct-current arc lamps, having a 


total current consumption of 1,650 watts. 
The new equipment consists of four Gen- - 


eral Electric 250-watt tungsten lamps 
with the lower portion of the bowl frosted 


AN EXAMPLE OF LIGHTING A STORE DISPLAY WINDOW WITH TUNGSTEN 
LAMPS AND REFLECTORS. 


pense, will always receive his careful con- 
sideration. 


The store of S. A. Anderson, located 


at 440 Main Street, Buffalo, N. Y., illus- 


and provided with satin-finished Holo- 
phane glass reflectors. They give twice 
the effective illumination obtained from 
the use of the arc lamps, and with a cul 
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rent consumption of only 1,000 watts as 
against 1,650 watts. This is a forty per 
cent saving, giving a reduction of forty 
per cent in the bill for the same hours’ 
use of the lamps, or else sixty-five per 
cent longer use, for the same cost. 

In the window fifteen sixteen-candle- 
power fifty-watt carbon incandescent 
lamps were formerly used, with a current 
consumption of 750 watts, and gave an 
effective illumination of 240 candlepower. 
These were replaced by three 250-watt 
tungsten lamps similar to those in the 
store, and equipped with the same satin- 
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finished reflectors. The current consump- 
lion in this case was the same as with 
the carbon lamps, i. e., 750 watts, but 
the effective illumination was more than 
three times as great, being 750 candle- 
power as against 240 candlepower. In 
addition to this, it should be remembered 
that the periodical disturbance caused by 
trimming arc lamps is altogether avoided, 
as the tungsten lamp has an effective life 
of 800 hours, and, unlike its predecessor, 
the carbon lamp, will maintain its full 
lighting efficiency throughout its effective 
life. The light is not only evenly dif- 
fused, but the slight variations in voltage 
which occur in the average lighting cir- 
cuit, will not cause any flickering in the 
tungsten lamp; its light remains steady. 


London, Brighton and South Coast 


Single-Phase Railway. 


BY A. WEBSTER. 


London, February 3.—Progress with 
the electrification of the South London 
line of the London, Brighton and South 


Coast Railway Company, upon the single- 


phase system, has been so rapid during 
the past few months that a trial trip was 
made at midnight on Sunday with com- 
plete success. In the previous trial trips 
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the electric cars have been hauled by 
steam locomotives, in order to test them 
co far as the track has been concerned, 
but upon the trip on Sunday the electric 
current was switched on, and everything 
went through without a mishap, either to 
the equipment or to the party of officials 
and press representatives that had been 
invited. The following detailed descrip- 
tion of the undertaking is made possible 
by the courtesy of the officials of the 
railway company: 

The line at present being electrified is 
snown as the South London line and 
extends from Victoria to London Bridge, 
via Battersea, Wandswoth Road, Clapham, 
East Brixton, Denmark Hill, Peckham 
Rve, Queens Road, Old Kent Road and 
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South Bermondsey to London Bridge, and 
is just under nine miles in length. 

At the present time the section from 
Battersea to East Brixton is completed, 
and within a couple of weeks the equip- 
ment will have been extended as far as 
Peckham Rye. It is over this section that 
the experimental running has been taking 
place and that the tests have been carried 
out, in order to verify the very stringent 
guarantees given by the contractors. It 
is also on this section that the motormen 
will be instructed. 

The repair shops and car sheds are now 
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under construction near Peckham Rye, 
and it is expected that this work will be 
completed within the next few months. 
It is here that the electric trains not in 
service will be kept, and where the whole 
equipment will be regularly examined. 
To these shops will also be transferred 
the telegraph, telephone and other elec- 
trical repair sheds now at New Cross. 
The whole of the electrical rolling stock 
end maintenance thereof, as well as the 
supervision of the whole of the electrical 
equipment of the line, will be under the 
Cirect and entire supervision of E. J. 
Houghton, the electrical superintendent 
of the company. The repair shops at 
Peckham Rye are in telephonic:communi- 
cation, by meansoof {special circuits «with 
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the electric switch cabins, which are sit- 
uated at, or near, each of the stations 
and from which the electrical operation 
of the whole of the line can be controlled. 
The apparatus accessible ordinarily in 
these cabins is entirely on the low-tension 
side and obviates therefore any risks in 
operating. It is designed to be of the 
simplest form possible, so as to enable 
the ordinary station staff to work it, 
should this at any time be found neces- 
sary. 

The single-phase system was decided 
upon after most careful consideration, and 
since iis adoption it must be confessed 
that the majority of railway engineers, at 
any rate in Great Britain, have concluded 
that there is much to be said for it; it 
may almost be said that it is regarded as 


the most suitable for any portion of a- 


main-line railway. Further, Herr Ge- 
heimrath Wittefeld, the principal adviser 
and chief engineer to the Prussian minis- 
ter of public works, who has had experi- 
ence with both systems of electric traction 
on the Prussian State Railways, has defi- 
nitely advised his government that for 
future railway electrification the single- 
phase system is the only one worth con- 
sidering. The objections from the traffic 
and maintenance point of view of insu- 
lated third and fourth rails, owing to the 
very complicated nature of the junctions 
and sidings, put this system practically 
out of the question. Furthermore, the 
dangers to the employes of the railway, 
both mechanically and electrically, as well 
as the increased cost of maintenance and 
repairs, and the delays which may arise in 
consequence of derailment damaging the 
third rail, are such as to have put this 
system out of court in the case of the 
Brighton Railway. 

All the high-tension apparatus, which 
is of the simplest nature, is enclosed in 
an entirely fireproof steel compartment, 
and access to it can only be obtained after 
the current is cut off and the whole ap- 
paratus connected to earth, thereby ren- 
dering it absolutely safe. This is ob- 
tained by a very simple interlocking ar- 
rangement which is absolutely efficacious. 
All the current for lighting and control, 
and in fact every circuit to which it is 
possible to obtain access while current is 
cn, in no case exceeds 300 volts. 

The overhead wire is supported at in- 
tervals of every ten feet from two steel 
messenger cables. Current is taken off 
by means of a collector bow which is kept 
pressed against the overhead copper wire 
by means of springs, which are brought 
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into action pneumatically. The contact 
strips of these collector bows are com- 
posed of aluminum, fitted with grooves 
filled with heavy grease, and the upward 
pressure against the wire necessary for 
proper contact amounts to but a very few 
pounds, so that wear on the coppe® work- 
ing conductor is not appreciable, the whole 
wear practically taking place on the alu- 
minum strip, which can be easily and 
cheaply renewed. The current from the 
how is taken into the high-tension cham- 
ber on the car and is then conducted in 
lead-covered cables laid in metal casing 
io the two transformers situated under 
eech motor car; from here low-pressure 
current is taken to the motors and also 
to the controlling apparatus, which con- 
sists of contactors or switches and is situ- 
ated at the side of the coach underncath 
the frame. 

The rolling stock at present constructed 
consists of eight trains; each train is made 
up of three coaches. The centre coach is 
not equipped electrically and is entirely 
devoted to first-class passengers. The two 
end coaches are each fitted with four 120- 


horsepower single-phase motors, designed - 


by Dr. Eichberg, the inventor of this type 
of compensated repulsion motor. 

There are several features which are 
entirely novel to be observed in connec- 
tion with this rolling stock. Contrary to 
all the other electric railways which have 
adopted the American type of coaches 
with end doors, the Brighton company 
has adopted sidedoor carriages, which, it 
is believed, will prove more satisfactory 
to the traveling public and all con- 
cerned. This design embodies all the 
advantages of the compartment carriage 
without its disadvantages and enables 
ample seating capacity and light to be 
provided, even if occasionally in conse- 
cuence of overcrowding passengers might 
have to stand. Each third-class coach has 
eight passenger compartments, in which 
a normal accommodation is provided for 
seating sixty-six passengers, but eighty- 
two people can be seated without discom- 
fort. The first-class coach comprises nine 
compartments and normally seats fifty-six 
passengers, but it will quite easily furnish 
seating accommodation for seventy-four. 
The seating capacity per train is there- 
fore 238 passengers. In order to facili- 
tate even distribution of passengers a 
gangway has been provided whereby, in 
case of one compartment being full, a 
passenger can easily find his way into the 
next; these passageways are by no means 
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similar to a corridor coach which would 
not be at all suitable for the purpose of 
local traffic, but they are so arranged that 
on one half of the carriage they are situ- 
ated on one side, whereas on the other 
half they have been located on the oppo- 
site side. 

A particular feature of the train is the 
lighting provided by a double circuit of 
lights, each compartment being fitted with 
two Holophane globes containing two ten- 
candlepower lamps, or forty-candlepower 
to each compartment. By means of this 
arrangement an absolutely even distribu- 
tion of light is obtained with practically 
no shadows, and the light being evenly 
diffused is not disagreeable to the eye, 
notwithstanding the brilliant illumina- 
tion. 

Every precaution has been taken to pre- 
vent fire risk, the sides, roof and bottom 
of the coaches being entirely covered with 
sheet aluminum and the bottom of the 
coach being furthermore covered with 
heavy asbestos sheeting, in addition to 
which, between the floor boards, a large 
space which is left has been filled in with 
slag wool. Each coach is mounted on 
two pressed-steel bogies with forty-two- 
inch wheels and eight-foot wheel base. 
The over-all length of the coach is sixty 
feet and forty-one feet between bogie cen- 
tres, the cross width being nine feet. Be- 
sides ordinary hand brakes, Westinghouse 
air brakes are installed on the trains. 

The contractors for the whole work, 
with the exception of the coaches them- 
selves, are the Allgemeine Elektricitits 
Gesellschaft of Berlin, who were entrusted 
with the contract in consequence of the 
very favorable terms and the very satis- 
factory guarantees as regards efficiency 
and operation put forward by them. It 
was, however, stipulated that everything 
that was possible should be of British 
manufacture, with the result that with 
the exception of the electrical equipment 
cf the trains, practically the whole of the 
vork has been carried out by British 
workmen and with British material. 

e}e 
Work Started on Pennsylvania Electri- 
fication. 

The Westinghouse Electric and Manu- 
facturing Company has started work on 
the $5,000,000 contract given it by the 
Pennsylvania Railroad for the electrifica- 
tion of its New York terminals, including 
the tunnels and terminals at Jersey City 
and Long Island, according to an an- 
nouncement by» Westinghouse officials. 
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QUESTIONS AND ANSWERS. 


INSULATING AND GROUNDING WIRE- 
LESS-TELEGRAPH Masts.—Please give in 
your columns a good method of insulat- 
ing and grounding  wireless-telegraph 
masts when installed on  buildings.— 
A. H. R., North Abington, Mass. 


Wireless-telegraph masts themselves do 
net need to be insulated from ground; 


they are merely a support for the aerial 


wire or antenna. The latter, however, 
must be thoroughly insulated from the 
mast, from buildings and from any elec- 
trical connection with ground to insure 
absence of leakage of current. This may 
be done by using well-insulated wire and 
supporting it only by means of heavy 
porcelain or glass insulators. The latter 
may be supported by tarred rope, so as 
to secure a double insulation. A good 
way is to pass the aerial through a porce- 
lain bushing with a groove about its outer 
surface, in which groove the tarred-rope 
guy-wires are secured. A good way to 
pass the aerial into the building is through 
a porcelain bushing mounted in the centre 
of a glass window-pane. The ground 
connection should be handled in a similar 
way, the actual ground being made io a 
copper plate buried in moist earth. 


ALTERNATING - CURRENT PROBLEMS.— 
(1) Can three-phase, 6,600 volts, be run 
on two, three or four wires, and which 
works best? (2) Is it possible to use 
one phase of a three-phase system, and, if 
so, how are the other phases balanced? 
(3) In running 6,600 volts through trans- 
formers and reducing it to 2,300 volts, 
does it increase the amperage? (4) Is it 
possible to run alternating current into 
a transformer and get direct current of a 
lower voltage from it? (5) What is 
meant by a ratio of twenty to one in 
speaking of transformers? (6) What is 
& rotary converter? (7) When calibrat- 
ing with a master meter whose constant 
28 one-third and the service meter has 
a constant of two-thirds, how many rev- 
olutions should the service meter make 
when the master meter reads eighteen in 
one minute? What if the service-meter 
constant were one-fifth, one-eighth or one- 
fourth?—N. V. L., Dubuque, Iowa. 


1. Three-phase circuits require either 
three or four wires, the former with 
either the delta or star connection and 
the latter with the star connection, using 
a fourth common-return or neutral wire. 
The four-wire system is used only where 
considerable unbalanced load may be ex- 
pected or where it is important to reach 
the neutral point of the system. 2. Any 
one phase may be used alone or predom- 
inatingly. If used alone, no balancing is 
necessary, since the other phases are idle 
and their voltage is unimportant. In 


this case there is no advantage in having 
a three-phase machine. If one phase is 
used predominatingly, it is desirable to 
use potential regulators to keep the volt- 
age at the right value, if it is impossible 
io provide increased load on the other 
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* SERIES TELEPHONE. 


phases to maintain an approximate bal- 
ance. 3. In stepping down the voltage 
the current is increased in practically the 
same ratio. 4. No. 5. A ratio of twenty 
to one in a transformer means that the 
voltage on the primary circuit is twenty 
times that on the secondary, and the cur- 
rent in the latter is twenty times that in 
the primary. Thus, if the primary volt- 
age were 2,200 volts and the current five 


BRIDGIING TELEPHONE. 
€ 

amperes, then the secondary voltage would 
be 110 volts and the secondary current 
practically 100 amperes. 6. A rotary con- 
verter is a dynamo-electric machine with 
2 rotating armature into which alter- 
nating current is passed from one end 
ky means of collector rings and from 
which direct current is taken at the other 
end by means of a commutator and 
brushes; the operation can also be in- 
verted so that direct current supplied to 
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ihe machine is converted by it to alternat- 
ing current. 7. If the master meter 
makes eighteen revolutions per minute 
with a constant of one-third, the service 
meter will make nine in the same time, 
provided its constant is two-thirds. Should 
the latters constant be one-fifth, its ro- 
tations would be thirty per minute; with 
& constant of one-eighth the rotations 
would be forty-eight; with a constant of 
one-quarter the rotations would be 
iwenty-four while the master meter made 
eighteen per minute. 


SERIES AND MULTIPLE TELEPHONES.— 
Can a series party telephone be cut over 
so as to work successfully on a multiple 
system in addition to the regular multiple 
telephones? If so, what is the proper 
way to do it? Can multiple telephones 
be changed to work successfully in series 
with series telephones, and how? How 
inany batteries should be used on a metal- 
iic-circuit telephone line one mile long 
using No. 12 galvanized-iron wire? Is 
there danger in putting on too many ?— 
B. E. M., Seattle, Wash. 


The talking circuits of both series and 
multiple (bridging) telephone sets are 
similar, as shown in the accompanying 
diagrams. The difference lies in the con- 
struction and connection of the signaling 
apparatus, i. e., the bells and the gener- 
ators. As the bridging bells are paral- 
leled they must have a higher resistance 
(about 1,000 to 1,600 ohms) than the 


‘series bells (eighty to 100 ohms), since 


the multiple connection requires that the 
current be divided among the ringers. If 
the ringer resistances in a bridging sys- 
tem were very low, compared with the 
jine resistance, the bell nearest the call- 
ing station would take an undue propor- 
tion of the current, while the distant bells 
might fail to operate. In addition to 
their higher resistance, bridging bells are 
wound to present a very high impedance 
to the high-frequency voice currents, since 
these bells are ordinarily permanently 
bridged across the line. For obvious rea- 
eons it wil] be noted that the series ring- 
ing generator has its contacts so arranged 
as to short-circuit its own winding until 
the crank is turned, while the bridging 
magnet holds its circuit open until the 
armature is set in motion, then auto- 
matically completing its connection. If 
the changes indicated by the above are 
made, the two kinds of telephones may 
be interchanged. Two cells per station 
should serve well on the short line de- 
scribed, if the apparatus and insulation 
are in good shape. Too much battery 
power may heat up the transmitter, de- 
feating theyend-of improved transmission. 
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The Part of Electricity in the Play 
“Via Wireless.” 

The numerous applications of electricity 
and electrical effects to the production of 
the elaborate scenic illusions of modern 
stagecraft are exemplified to an unusual 
degree in Frederic Thompson’s production 
of “Via Wireless,” now playing at the 
Chicago Opera House, Chicago. As fa- 
cetiously remarked by one of the mechan- 
ical staff, in spite of the name of this 
play, its presentation as given probably 
requires more wiring and running of 
_ cables for power, light and signaling cir- 
cuits, than any other scenic or dramatic 
production. 

Electricity plays an important part in 
this performance, both in the production 
of principal and incidental effects and in 


the story of the play itself, which reaches — 


its crisis in the scene of the “wireless” 
room aboard the steamship Mongolian, 
when a foundering yacht is picked up by 
“wireless,” and all her people, including, 
cf course, the hero and heroine, in whom 
the audience is chiefly interested, are res- 
cued in the face of a terrible storm. 

The story of the play also involves the 
scene of tempering a great naval gun in 
the steel mills at Midvale, Pa., and this 
picture has been carried out with the ut- 
most fidelity. As shown in one of the 
accompanying illustrations, taken from a 
photograph of a miniature model of the 
setting, a typical steel mill is depicted, 
complete with tempering furnaces, steam 
hammers, cranes, hoists, etc., and noi- 
come to the last point of realism. Such 
incidental touches as the escape of a few 
wisps of steam around the piston of the 
steam hammer, indicating an imperiect 
packing, and the instant vaporization of 
the remainder of a cupful of water which 
a workman throws into a mass of scrap 
iron near the furnace, heighten the realiza- 
tion of an actual working furnace room. 
The: latter incidental effect, it may be 
noted, is produced by the aid of an elec- 
tric hot-plate mounted in the heap of iron. 
After taking a drink from the cup hung 
on a very customary bracket, the workman 
casually throws the remainder of the cup- 
ful against the hot-plate, from which it 
rises in a quick puff of white steam. The 
furnaces themselves shine with the incan- 
descent glow of intense combustion, emit- 
ting slight traces of smoke. The furnace 
effect is produced with the aid of three 
arc lights centred on the furnace door, 
while an electric fan blows the smoke 
from smouldering saltpetre-soaked paper 
through the crevices about the gun. In 
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the rear of the stage floor is supposed to 
be a vertical tempering furnace. At the 


blast of a whistle the immense, apparently 


white-hot gun, is lifted out of this pit, 
accompanied by the hissing of a steam 
blast, which envelops it in clouds of 
vapor, and the noise of a machine which 
imitates the sputtering sound of hot 
metal. The appearance of the gun at a 
white heat is admirably counterfeited by 
making it of oiled silk stretched on a 
cylindrical frame which encloses 104 six- 
teen-candlepower electric lamps through- 
out the length of the barrel. By proper 
painting the appearance of the hot barrel, 
graduating in temperature to the breech, 
is realistically shown by the transmitted 
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strips, which are dropped distances of sev- 
eral feet, hammers and tanks, mallets, and 
a pneumatic hammer which derives its 
compressed-air supply from a motor-driven 
compressor outfit, also carried with the 
show. 

The chief interest in the play centres 
in the “wireless” scene, for which the 
stage setting is shown in the second illus- 
tration. This realistic cross-section of the 
vessel is made to pitch, roll and plunge 
most realistically ; meanwhile the thunder 
crashes, the lightning flares and the waves 
stream past. This ship is an interesting 
piece of construction. It weighs about six 
tons and its motion is made possible by 
its support on a single ball-and-cup bear- 
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STEEL WORKS SCENE IN THE PLAY “VIA WIRELESS.” 


light of the electric lamps. From the 
vertical furnace the white-hot gun is car- 
ried on a traveling crane to the oil pit, 
into which it is plunged with appropriate 
effects. In the illustration the gun is seen 
just being lifted out of the vertical fur- 
nace. A few minutes later the furnace 
at the left is opened and this great gun, 
similarly incandescent, is carried to the 
steam hammer, which delivers its effective 
blows. The appearance of the gun’s cool- 
ing during the hammering process is se- 
cured by interposing a dimmer rheostat in 
the lamp-supply circuit. The bedlam of 
boiler-shop noises incidental to this scene 
is produced by a variety of special appli- 
ances, including boxes filled with iron 


ing, carried on a fifteen-ton jack sup- 
ported directly on the building founda- 
tion. The movement of the vessel is 
produced by a number of stage hands who, 
unseen, hold to the lower works and rock 
the deck platform about the point of sup- 
port. 

The outline of this rocking platform 
is substantially a triangle, thirty-nine feet 
six inches on the audience base and 
twenty-five feet deep. The immense ovet- 
hang of this structure, which, supported 
at a single central point, must carry sev- 
eral persons even at its extremities, is 
made possible by the manner of construc 
tion which makes structural members out 
of the mast-and shrouds, the latter acting 
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as tension pieces to carry the overhang 
load to the mast, which is mounted di- 
rectly over the point of support. 

The wireless equipment comprises a 
Marconi 300-mile apparatus said to be the 
duplicate of that carried by the ill-fated 
steamer Republic. The progress of the 
scene is accompanied by sheet-lightning 
flashes from six arcs and streak lightning 
from one projector, while two “running- 
water” projectors and two “breaker” pro- 
jectors are mounted on the bridges. The 
actuation of thunder sheets, thunder 
drums and an ear-splitting thunder-crash 
machine is directed from the stage man- 


the only course left to include the audi- 
ence in the messages received. Interrup- 
tion of any of the vital circuits employed 
in this scene is guarded against by the 
duplication of all lines and sources of 
current supply. Thus there are two tele- 
graph-sounder circuits, two telephone 
bells, two power-supply sources and two 
signaling microphones. 

To operate the boat scene fifty-three 
men are used, and in all thirty-two arc 
Jamps are employed in these effects, with 
numerous border and strip lights. The 
steel house curtain and the air com- 
pressor are motor operated. 


SHIP SCENE IN THE PLAY “VIA WIRELESS.” 


ager’s station through signal-lamp cir- 
cuits. To enable the director to follow 
the lines of the play in spite of the deaf- 
ening noise back of the stage, two micro- 
phone transmitters are mounted in front 
of the “wireless” operator’s station in the 
ship’s cabin and connected to head re- 
ceivers worn by the stage director. From 
signal switches under his hand he operates 
the sheet lightning, calls for appropriate 
thunder and surf effects and transmits 
the cues for the actors. The dazzling 
discharge of the “wireless” spark-gap in 
the darkened auditorium makes a dra- 
matic effect. Perhaps a criticism that can 
be made of the fidelity of the “wireless” 
outfit is the matter of receiving with a 
telegraph sounder, but which is probably 


An induction-coil outfit similar to that 
in the ship scene supphes a spark-gap 
mounted on high-tension insulators on the 
theatre entrance canopy, and this with an 
attractive flasher sign showing a light- 
ning streak, a red arrow and a double 


chaser border around the name of the: 


playhouse, provides an attention-compel- 
ling display. 

The thrill of the whole thing, outside 
of the remarkable stage fixtures, is the 
work of Joseph Kaufman, who imper- 
sonates the Marconi operator, maintain- 
ing an amazingly moving scene with clev- 
erness and an example of fine physical 
endurance. 

The play “Via Wireless,” arranged and 
produced by Frederic Thompson, was 
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written by Paul Armstrong and Winchell 
Smith, embodying the “wireless” scene 
from a one-act sketch by E. Balmer and 
I. W. Edwards. The scenery was built at 
the Luna Park shops under John F. Cor- 
rigan, superintendent, and the electrical 
effects built under Hugh S. Thomas, su- 
perintendent. The executive staff com- 
prises: Robert M. Evans, manager; 
James Shugreen, business manager; Jo- 
ceph Kaufman, stage manager; John F. 
Corrigan, master carpenter, and Addison 
Campbell, chief electrician. 

edo 
Merchants’ Association of New York 

By a unanimous vote, the board of 
directors of the Merchants’ Association of 
New York, at the meeting held on Feb- 
luary 25, elected the following gentlemen 
as officers of the association for the ensu- 
ing year: | 

President—Henry R. Towne, president 
of Yale & Towne’ Manufacturing Com- 
pany. 

First | Vice-President—Gustav H. 
Schwab, of the North German Lloyd 
Steamship Company. 

Second Vice-President — William A. 
Marble, vice-president of R. & G. Corset 
Company. 

Third Vice-President—Robert C. Og- 
den. 

Treasurer—Gustav Vintschger, presi- 
cent Markt & Company, Ltd. 

Secretary—S. C. Mead. 

_Counsel—Hon. John W. Griggs. 

To fill a vacancy now existing in the 
board the directors elected Albert Plaut, 
of Lehn & Pink, who succeeds William J. 
Schieffelin, resigned. 
ooe 

The Chicago Electric Club. 

At the midday meeting of the Chicago 
Electric Club, held on Wednesday, March 
10, Homer Niesz delivered an address en- 
titled “Central-station Publicity and Its 
Relation to the Industry.” Mr. Niesz 
pointed out the great value to the central 
station and to the public of the large 
erganizations which had been developed 
in recent years for carrying forward the 
publicity of semi-public corporations. 
The Commonwealth Edison Company was 
spending something like $150,000 a year 
in publicity, and this included the pub- 
lishing of a monthly magazine, newspaper 
advertising, circular letters, trucks and 
automobiles, solicitors and demonstrations, 
The net returns to the company justified 
the expenditure, and as a result of the 
campaigns of publicity the_growthy of the 
connected load has been remarkable. 
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Single-Phase Railways of Europe. 

The table below has been compiled by 
the Siemens Brothers Dynamo Works of 
England, and is believed to be a complete 
compilation of the single-phase railways 


Length 
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tional paper thus records each and every 
signal given, and the times at which they 
occurred. The clock and .registering ap- 


-paratus is enclosed in a glass case which 


permits observations of the movements. 


No of Electric 
Equipments. MPDE 


of Line For For Lo- H. P. 
Line Volt- Fre- in Motor como- per Total 

Name of Line. age. quency. Km. Coaches. tives. No. Motor . P. Date of Opening. 

Murnau-Oberammergau... 6,000 16 26. 4 2 00 1,000 Beginning of 1905 
175 350 Beginning of 1905 
Swedish State Railway...20,000 25 eaves ste 1 3 110 330 July, 1905 
Vienna-Baden ........... 550 15 65.0 19+1 Si SO 60 4,800 May 1, 1907 
2 30 60 May 1, 1907 

Blankenese-H am bur g- 

Ohlsdorf .......-.++-- 7 6,600 25 65.0 6 13 175 2,275 January 29, 1908 

otterdam-Hague-Schev- 
ear eal PA 006 25 76.5 25 54 175 9,450 October 1, 1908 
Midland Railway.........- 6,600 25 33.5 2 5 175 875 April 13, 1908 
Seebach-Wettingen ...... 15,000 15 21.5 oe 1 6 225 1,350 December 1, 1907 
Roma-Civita-Castellana... 6,000 25 res 4 20 40 S00 December, 1906 

000 
Parma Provincial Rys... 4,960 25 60.0 10 ae 24 60 1,440 In preparation 
00 £ i 
St. Pélten-Mariazell...... 6,600 25 106.0 13 a3 250 7,000 be a a 
Experimental locomotive.10,000 15 1 2 500 1,000 In preparation 
ray, B: I- 
Benet. ca a 15 60.0 = 10 24 500 12,000 In preparation 
Spiez-Frutigen .......--- 15.000 15 19.9 3 .. 8 225 1,800 In preparation 
Vacz-Budapest-Godillu. ..10,000 15 58.0 11 4 36 175 6,300 In preparation 
Total (to end of 1908) ...... 591.4 85 32 318 50,830 


of Europe. It includes not only those 
operating or under construction, but those 
for which construction contracts have been 
iet. The total length is 591.4 kilometres 


or 567.25 miles. 


apo 
Automatic Signal Recorder for Mines. 
The South African Mining Journal 
describes a device for use in mines for au- 
{omatically registering signals given in 
the shaft and in the engine room, as well 
ss the travel of the skip or cage. 
records are obtained by means of a spe- 
cially constructed clock between the face 
of which and the works is fixed a 
cylinder about six inches in length 
by two inches in diameter. A paper 
pand, sectioned into time spaces, is placed 
over the cylinder, and a small disc re- 
corder with a separate needle attachment 
is adjusted in close proximity to one side 
of the cylinder. The disc and needle are 
both operated electrically but separately. 
The disc which records the skip journeys 
is brought into contact with the sec- 
tional paper on the cylinder by means 
of a small motor driven from the winding 
drum, marking a line on the traveling 
paper as long as the drum is in motion. 
When the drum ceases to revolve the con- 
tact is cut off automatically and the disc 
is raised from the paper, which continues 
to travel without being marked until the 
drum commences to revolve anew, when 
the process is repeated. The signal reg- 
istrations are attained by means of a sep- 
arate wire connected with the signal bell. 
Immediately a signal is given, the needle 
ie simultaneously projected on to the 
traveling cylinder barrel and perforates 
the paper, the perforation being repeated 
each time the bell is rung. The time sec- 


The. 


A separate instrument is, of course, re- 
quired for each engine. The machine need 
not necessarily be placed in the engine 
room, but in any place which may be con- 
venient. 


ede 

Minneapolis Street-Railway Bills. 

Two measures, relating to the taxation 
and control of the street-railway systems 
of Minneapolis and St. Paul, are before 
the Legislature. The Johnson bill would 
place the Twin City Rapid Transit Com- 
pany under a six per cent gross earnings’ 
tax. The Nolan bill would put the com- 
pany under supervision of the State 


LOVING CUP PRESENTED TO 


Railroad and Warehouse Commission. 
The two bills named are of recent intro- 
duction, and they seem to have a fair 
chance of passing. 

The Common Council of Minneapolis 
is considering the proposition to with- 
draw its suit against the Twin City Rapid 
Transit Company, that is now before the 
United States Supreme Court on appeal. 
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Loving-Cup Presented to T. Commer- 
ford Martin. 

On the occasion of the anniversary 
dinner of the American Institute of Elec- 
trical Engineers, commemorating the 
twenty-fifth anniversary of the Institute, 
Frank J. Sprague, on behalf of the past- 
presidents of the Institute, presented to 
T. Commerford Martin a silver loving-cup. 
The abstract of Mr. Sprague’s eulogy ap- 
pears elsewhere in this issue. The cup 
bears on one side the following inscrip- 
tion: 

To T. Commerford Martin, Senior Past- 
President of the American Institute of 
Electrical Engineers. Presented March 
11, 1909, at the Quarter Centenary Cele- 
bration of the Founding of the Institute. 
In appreciation of twenty-five years of 
unselfish devotion to the best interests of 
the Institute and the advancement of the 
electric arts. | 

The other side of the cup bears the 
names of the donors, as follows: Edward 
Weston, Elihu Thomson, Alex. Graham 
Bell, Frank J. Sprague, Louis Duncan, 
Francis B. Crocker, Arthur E. Kennelly, 
Carl Hering, Charles P. Steinmetz, 
Charles F. Scott, Bion J. Arnold, John 
W. Lieb, Jr., Schuyler S. Wheeler, Sam- 
uel Sheldon, Henry Gordon Stott, Louis 
A. Ferguson, Past-Presidents of the 
American Institute of Electrical Engi- 
neers. 

In presenting the cup, Mr. Sprague 


T. COMMERFORD MARTIN. 


eaid: “Friend Martin, in asking you to 
accept this memento, permit me, in com- 
pany with the past-presidents who are 
present, and as representing those whom 
circumstances have prevented being with 
us tonight, to drink a toast to your long 
life, health and happiness and the con- 
tinued efficiency of your_labors in behalf 
of. our beloved, Institute.” 


_ Comme. 
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Sleet-Storm Damage. 
Although the weather during the pres- 
ent winter has been comparatively mild, 
there have been two or three severe storms 
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Probably the most spectacular stor of 
the present year was that which visited the 
southern and eastern section of the coun- 
trv on the evening of March 3 and the 


SOME EVIDENCES OF THE STORM OF MARCH 3 AND 4, ALONG THE B. & O. BE- 
TWEEN WASHINGTON AND BALTIMORE. 
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guration from Washington, and it seemed 
a peculiar coincidence that Washington 
appeared to be the storm centre, and th. 
raging elements prostrated mile after 
mile of the pole lines of the telephone 
end telegraph companies. 

At least 5,000 telegraph poles of the 
Western Union were broken off or blown 
down on Wednesday and Thursday, March 
3 and 4, between Alexandria, Va., and 
the Susquehanna River. The Postal, 
though badly crippled, did not lose so 
many poles or so many miles of wire as 
the Western Union. In many places poles 
were badly damaged and wires so utterly 
destroyed and tangled that they were of 
practically no value except as junk. In 
many cases trees along the route were 
broken, crashing through the lines and 
carrying them down. 

During the height of the storm the ice 
on the wires was from three to eight 
inches thick. Between Washington and 
Baltimore, in one section, 338 poles were 
down, 200 of them in the ten miles near- 
est Baltimore. The highways were almost 
impassable even Saturday and Sunday, 
the mud being knee-deep in places and 
the snow in big drifts. Out of 250 West- 


EVIDENCES OF THE STORM OF JANUARY 29, NEAR MARSHALLTOWN, IOWA. 


which have taxed the ability of telephone 
end telegraph companies using overhead 
circuits to maintain service, and the loss 
occasioned has been very great. 


morning of March 4. The effects of the 
storm were decidedly noticeable, for all 
the great daily papers of the country 
were eagerly awaiting news of the inau- 


ern Union wires leading from Washing- 
ton when the storm began, only two were 
left on Thursday morning, and these 
were southern wires. |.. Over these messages 
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were sent to New York, via Cincinnati. 
-As soon as the storm abated, the Western 
Union had a thousand men at work, draw- 
ing this force from New York, Boston 
and as far west as Chicago. Telegraph 
poles were rushed on special trains from 
as far north as Boston. The difficulty of 
getting poles was one of the greatest tasks. 
By Sunday morning there were seven wires 
working into Baltimore from Philadel- 
phia, and eighty-seven altogether working 
in Washington. At this time new wires 
were being added hour after hour. 

An earlier storm on January 29 caused 
considerable damage, as some of the illus- 
trations herewith indicate. These pic- 
tures were all taken in and around Mar- 
shalltown, Iowa, on the morning after the 
storm. Sleet began to fall about mid- 
night on January 29, the wind rising to 
the force of a hurricane by early morning. 
Between 5 a. m. and 7:30 a. m. the dam- 
age shown in the pictures herewith was 
all done. The toll lines were put out of 
commission and the telegraph lines were 
laid flat for miles. The damage in this 
case was placed at over $10,000. 

| oo 

Denver Tramway Reorganization. 

Stockholders of the Denver Tramway 
Company have approved the reorganiza- 
tion plan which has been under consid- 
eration for several months. It involves 
a new issue of $25,000,000 twenty-five- 
year, five per cent bonds which may be 
issued up to eighty-five per cent of the 
amount expended for improvements and 
extensions. It is reported that the di- 
rectors contemplate calling for redemption 
at 105 on November 1, the $6,000,000 
outstanding bonds of the Denver & North- 
western Railway, which comprises the 
euburban lines of the tramway system. 
Directors of the company declare that 
$5,000,000 will be immediately available 
for improvement and extension work. 
oe 
Electrical Committee, Underwriters’ Na- 

tional Electrical Association. 


The seventeenth annual meeting of the 
Electrical Committee of the Underwriterg 
National Electric Association will be held 
on March 24 and 25, at the rooms of the 
New York Board of Fire Underwriters, 32 
Nassau Street, New York. The first 
meeting will be called at 10 o’clock, 
Wednesday morning. 

C. M. Goddard, secretary of the Elec- 
trical Committee, 141 Milk Street, Bos- 
ton, Mass., has issued a bulletin contain- 
ing the committee reports and the sug- 
gestion for changes in the National Elec- 
trical Code which will be considered at 
this meeting. 


Illogical to Reduce Copper Production. 
“How absurd to ask the old-estab- 
lished company which has invested mil- 
lions of dollars underground and in its 
surface plant, to shorten its output in 
order to help out the large number of 
smaller high-cost producers,” says an 
cfficial of a big copper-producing company 
in a recent interview. “Our company has 
an investment of over $25,000,000 in cop- 
per properties. We can make copper for 
a little over eight cents per pound. As 
directors we would be false to our respon- 
sibilities to our stockholders if we con- 
sented to reduce our output and our earn- 
ings in order to assist a competing con- 
cern which cannot make copper for less 
than twelve or thirteen cents per pound. 
As a business proposition it is illogical. 

“Any such curtailment movement, to 
be effective, must necessarily have the 
signatures of the foreign copper pro- 
ducers, for it would be suicidal for the 
American mines alone to advance prices 
through reduced output and thus fatten 
up the price for foreign competitors. 
Copper has a world market, is duty free, 
ind the price on one side of the water 
is the price, freight added, on the other 
side. 

“Any agreement among the copper pro- 
ducers to reduce the output would at once 
hold these companies liable to prosecu- 
tion by the courts on the ground that an 
attempt was made to restrict trade in con- 
iravention of the Sherman anti-trust law. 
Such a procedure, if within the letter and 
spirit of the law, would also be imprac- 
tical in its operation unless it included 
internationally all or substantially all the 
big producing interests.” 


Oe 
Supply of Copper Increased. 

The general expectation in the trade of 
targe increases in the stock of marketa- 
ble copper in the United States during 
February was borne out in the figures 
made public by the Copper Producers’ 
Association on March 10, which showed 
a gain of 29,154,203 pounds during Feb- 
ruary. This increase in stocks compares 
with a gain of 21,772,779 pounds in 
January. 


The following is the report of the asso- 


ciation: 


Pounds. 
Stock of marketable copper of all 


kinds on hand at all points in the 

United States Feb. 1, 1909.......... 144,180,045 
Production of marketable copper in 

the United States from all domestie 

and foreign sourees during Febru- 


RIVE TIOS tag ding te esac: R a Ne Dah ag ak ites 103,700,817 
Deliveries of marketable copper for 

consumption and export during 

Februarv, 19094 acs tine ow dee BAe mere 74,546,614 


Stock of marketable copper of all 
kinds on hand at all points in the 
United States, March 1, 1909........ 173,284,248 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


BOSTON SUBURBAN ELECTRIC. 


The February gross earnings of the 
Boston Suburban Electric Company, ex- 
cluding the operations of its Waltham Gas 
and Electric property, increased fraction- 
ally over three per cent. Since the first 
of the current fiscal year, beginning Oc- 
tober 1, the earnings of the Boston Sub- 
urban street-railway lines have shown an 
increase of about four per cent over a 
year ago, while net earnings have in- 
creased over sixty-five per cent. Present 
earnings, after charges, are at the rate of 
over five per cent per annum on the pre- 
ferred shares, and it is probable that the 
three per cent dividend rate will be in- 
creased to four per cent this fall. 

Accrued dividends on the preferred 
shares now amount to $429,667, but the 
sale of the Waltham Gas Company for 
about $800,000 will provide a substantial 
surplus available for back dividends. 

With a reduction in its property ac- 
count, the trustees will also take action 
for a reduction in the outstanding capi- 
ialization. 

It is probable that about 6,000 preferred 
shares will be retired. Their cancellation 
will bring the capitalization down to a 
point where the earnings of the street- 
railway lines should easily permit an early 
increase in the dividend rate to four per 
cent and place the common stock in sight 


of dividends. There are 50,219 preferred 
shares. 


AMERICAN GAS AND ELECTRIC. 

The American Gas and Electric Com- 
pany reports for the month of January 
and three months ended January 31, 1909, 
compared as follows: 


January: 


1909, 1908. 
Gross earnings (oper. cos.)....$229.211 $190,465 
Expenses, taxes, charges, etc.. 157,318 142,008 


Net earnings (oper. cos.)...$ 71,893 $ 48,457 
Net A. G. & E. Co 9 4,245 


eeeeeaeneereevere 


m 


Total net income............ $ 76,684 $ 52,703 
Interest on col. trust bonds... 26,175 26,1 i9 
SUTpPlüg ocs errereen acs ees $ 50,509 $ 26.52 
Preferred dividends...........-. 7,631 6,820 
eine eee 

Net ‘SUrplusiiscesvai eiveccsass $ 42,878 $ 19,807 


November 1 to January 31: F --9 937 
Gross earnings (oper. cos.)....$6S1.3871 Do 
Expenses, taxes, charges, ete.. 477.453  409,+ 


B ne. apps: cos).....$203.918 ae 
J 7 . © u. 00 er ee wy ’ 
(a a eT 
: vo net income.........ee6- $191.100 verse 
nt¢rest on col. trust bonds.... (8,525 pei 
E E TT $12.575 9 ae 
Preferred dividend..........eee 22,900 as 
Net Surplu8S.....ses.ssersress $ 89,625 $ 43,187 


KANSAS CITY RAILWAY AND LIGHT. 


The report of the Kansas City Railway 
and Light Company for the month of Jan- 
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vary and cight months ended January 31 
compares as follows: 


1909, 1908, 
January @YroSS.........0-0005 $ 534.527 496,321 
Expenses seers den dera Bes 315,497 208,831 
January net....... err ee $ 219,030 $ 237,490 
Charges and taxesS.......... 152,501 191,275 
January surplus........... $ 66,228 $ 86,212 
Eight months gross......... 4,343,306 4,175,059 
Expenses ..ccc cece cece eee ee 2,466,916 2,140,245 
Eight months net......... $1,876,390 $2,034,814 
Charges and taxes.......... 1,240,142 1,228,021 


Eight months surplus....$ 636,218 $ 806,793 


CROSSTOWN STREET RAILWAY. 


The report of the Crosstown Street Rail- 
way Company of Buffalo for the quarter 
ended December 31, 1908, compares as 


follows: 


1908. 1907. 
Total railway oper. revenue...$195.598 $170,007 
Total railway oper. expenses.. 126,103 108,028 


Net railway oper. revenue...$ 69.494 $ 61,979 


Taxes ACCrued......cccceesccces 13,421 12,397 
Operating income............. $ 56,072 $ 49,581 
Total deduction gross income.. 37,175 37,175 
Net corporate income........ $ 18,897 $ 12,406 


INTERNATIONAL RAILWAY. 


The report of the International Rail- 
way Company (Buffalo) for the quarter 
ended December 31, 1908, compares as 


follows: 


1908. 1907. 
Total railway operating rev.$1,084,778 $1,128,063 
Total railway operating exp. 757,289 734,312 


Net railway operating rev.$ 327.489 $ 393.750 


Taxes accrued...........0.. 60,172 61.386 
Operating iIncome......... $ 267.316 $ 332,364 
Other income..............0- 7,033 7,176 
Gross income.............. $ 274,350 $ 339,510 
Total deductions from gross 
INCOME 546s Sige Saeed ea 231,908 239,926 
Net corporate income....$ 42.442 $ 99,613 


WESTERN UNION. 


The Western Union Telegraph Company 
has issued its preliminary estimated state- 


ment of earnings for the quarter ending - 


March 31, 1909. This compares with 
actual figures for the same period of 1908 
as follows: 


. #1909, 1908. 
Net TEVENN nse esis aeaa $1,700.000 $1,330,SS6 
Bond interest............05- 459.052 433,062 
Balance ose se i ct Sets $1,296,938 $ S97,8>4 
TAvidends wo... cece ee eee 747,160 1,230,100 
Surplus oo... .cccceececeee. $ 519,778 +$ 322.976 
Previous surplus............ 16,077,905 14.077.050 
Total surplus............. $16,597,683 $13,744,804 


* estimated, +tDeficit. 
r 
lhe actual figures for the December 


31, 1908, quarter compare as follows: 
1909. 1907. 


Net revenue.............006e $1,930,064 $ 503.942 
Bond interest............... 433,063 433,062 
Balance .............006- $1 $97,002 870. 88h 
Dividends .................. : 747/028 tsi 00 
Surplus oo... cece ec ee cee. $ 749.976 *$ 846.120 
Previous surplus 1.1277! 15,327,929 14,923. 200 


—— 


*Deficit. 
The earnings (actual to December 31) 
for the nine months ending March 31, 


Total surplus............. $16,077,905 $14,077,080 


1909, compare with the corresponding pe- 
110d of former vears as follows: 


Í 1909, 1908. 
Net revenue..........c00. eee $5,495,019 $1,723,533 
Bond interest............... 1,299,187 1,299,186 
Binoe aerer arad $4,195,832 $ 494.147 
Dividends Sie eecers Sane 1,092,005 3,664,150 
Surplus oo. ccc scececeeccee. $2,203,827 ©$2.240,013 
Previous surplus............ 14,593,857 16,884,781 
Total surplus............. $16,597,682 $13,644,768 


*Deticit. 
President R. C. Clowry, óf the Western 
Union, in his report, says: 

“The telegraphic business outlook is im- 
proving. The property of the company 
is being maintained in good condition, 
and additional facilities provided as re- 
quired. ‘The quarterly report shows net 
earnings of one-and-one-fourth per cent— 
receipts for the month of March being 
estimated—for the quarter ending March 
31, 1909.” 


WEST INDIA ELECTRIC. 


The West India Electric Company of 
Jomaica has issued its annual report for 


the vear ended December 31, 1908. The 
income account compares as follows: 


1908. 1907. 
GOSS .ceveseea mere a wee haus $217,410 $198,845 
EGRPCNSES: ses eee hab uw ea ares 92,040 94,805 
Nét 4 AL does ene esaa nn vous eee $125,370 $104.N40 
Bond intctest......ssesssesessos 30,000 30,000 
TUKES ivi oe eee de in Re sae eee ee TO 6,953 
Rentals (iin oss oe as Sa a a i enine aE 12,000 10,000 
Total deductions ............ $ 49,044 $ 46,953 
SuüTplüs recre a ano Ee DE ES 76,326 oT, ONT 


WESTERN TELEPHONE AND TELEGRAPH. 

The Western Telephone and Telegraph 
Company issued its report for the year 
ended January 31, 1909. This shows as 
follows: 


1909. 1908, 
Jnterost on ase beeen ees $ 641.447 $ 668,109 
Dividends erce leai dn e eedi 1,57S.79S 1,456,305 

Miscellaneous 2.2... ccc ee eens 4,021 pisie 
Total net receipts........$2.225,166 $2.124414 
Interest and qdiscounts...... 1,372.230 1,257.451 
Gencral @xXpenses........008. 23,506 29,100 
Total expenses............ $1,305,756 $1,316,551 
Net revenue. cc. cc... cee wees 824,409 SAT SH 
Dividends cei ak aca es ieee ase se SOD, ONO SOU, 000 
SOPs’? sovisseeaorsnsawn cs $ 29,409 $ 7,862 


The total number of exchanges operated 
by the company at the end of 1908 was 
413. The stations operated through these 
exchanges numbered 277,227, an increase 
during the vear of 15,265. To this num- 
ber are to be added 204.594 stations of 
1,141 companies which operate under con- 
tract in small towns and rural districts in 
connection with the company, making a 
total of 481,821 stations, as compared 
with 344,541 at the close of the previous 
year. 

The mileage of exchange wire owned 
and operated at the end of 1908 was 714,- 
391 miles, an increase of 90,578 miles. 
Mileage of toll-line wire, 140,473 miles. 

The expenditure for new property dur- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 537 


ing the year has been: For exchange con- 
struction, $1,000,500; for toll-line con- 
struction, $119,000; for real estate and 
buildings, $117,100; for other property 
acquired, $71,800; a total of $1,308,400. 


TWIN CITY RAPID TRANSIT COMPANY. 


The Twin City Rapid Transit Com- 
pany has issued its full pamphlet report 
for the year ended December 31, 1908. 
The income account compares as follows: 


1998. 1907. 
GTOSS been smoke teed pe tieas $6,309,509 $6,055,742 
EXpenseS | 66k 864 ies aoe ye he 3,160,055 2,980,435 
INGE. aodannan elle eae te $3,233,454 $3,075,307 
Interest and taxes.......... 1,359,363 1,223,170 
SLPS: ayo coisa hO8S:od ew oie c *$1.S874.9091 $1.852,137 
Dividends ......c. cece ccc ece 1,215,000 1,215,000 
Surplug ...esssosasossnss.o. $ 659,091 $ 637,137 
Ap. from renewals.......... 544,000 506,000 
Surplus eso ser ewes eoeeeS 115,091 $ 131,137 


*After allowing for 7 per cent preferred divi- 
dends, the balance, $1,664,091, equals 8.27 per 
cent carned on the $20,100,000 common stock. 


The earnings and expenses, in detail, 
ccmpare as follows: Gross earnings: 


1908. 1907. 
Passenger Lo. ccc cece cee wees $6,933,296 $6,020,541 
MSCCHANCOUS oc ccc eee eee eee 66,213 35,201 
Total. s. Se vewketeweserecateed $6,399,509 $6,055,742 


Operating expenses: 
Maint. way and supplies....$ 295,694 § 192,209 


Maintenance equipment..... 291,031 269,748 
Power plant.....s.ssssesssso 516,418 513,866 
Car BOEVICO eccinis wstekawes e.. 1,480,495 1,340,962 
General OXpenSom.....cccceee 388,693 412,518 
Injury and damages........ 235,774 203,131 
INSUPANCE: 2.55655 4 herdo eieh 48.000 48,000 

Fotal Mewkets stata teers $3,166,055 $2,980,435 


Considering the business depression that 
was experienced during the year, the re- 
sults attained may reasonably be regarded 
as gratifying, and would seem fairly to 
indicate what might be expected under 
favorable business conditions. A review 
of the comparative statement of expenses 
shows that the larger surplus from oper- 
ation has not been secured at the expense 
of adequate maintenance. These ex- 
penses have, in fact, been increased by 
$34,718, and the property of the company 
maintained at a high standard of cff- 
ciency. The service afforded the public 
has been extended and improved, and the 
car mileage increased 7.41 per cent. 

In addition to the maintenance charges 
of $496,675, renewals have been made 
during the year and charged .to the re- 
newal fund to the amount of $256,006. 
The direct appropriation to the fund for 
the year was $544,000, and interest to the 
amount of $29,800 was further added to 
it, an increase of $50,300 on the appropri- 
ation of the previous year. The renewal 
fund now amounts to $1,173,713, of which 
$1,173,500 is invested in the five-per-cent 
honds of the company. The policy of 
setting aside funds to provide for renew- 
als was inaugurated im T904. 
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AN ELECTRIC FERRYBOAT ON THE RHINE 

An electric ferryboat has recently been 
put in service between the towns of Godes- 
berg and Niederdollendorf, situated on 
the left and right banks of the Rhine. 
Electrical propelling was adopted in view 
of the many advantages it possesses, as 
the absence of smoke, noiseless running 
oz the machinery, saving in weight, room, 
coal, oil and labor, the absence of vibra- 
ilion and consequent longer life of the 
vessel, easy regulation and reversal of the 
propellers and direct control of the motors 
from the pilot house. The vessel is 


provided with two propellers and has an — 


overhanging platform, so as to be able to 
accommodate the largest vehicles. It is 


started and regulated from the pilot 
house, and they may be made to run 
independently forward or backward, or 
both together forward or backward. The 
machine room also contains the switch- 
board with all the measuring instru- 
ments, switches for motors and lighting 
installation and safety devices. The ves- 


thirty metres long and its greatest width | ~ 


is eight metres. 


it has an official carrying capacity of 645 
persons. The hull of the vessel, which 
is made of Siemens-Martin steel, is di- 
vided into a collision bulkhead, the crew’s 
cabin, accumulator room, machine room 
and the peak. The deck contains the 
anchor hoists, the mast, platform for ve- 
hicles, passenger cabin and pilot house. 
Below the latter are the captain’s quarters 
and toilet rooms. The accumulator bat- 
lery, which is installed below the plat- 
form, consists of 160 elements in hard- 
Tubber cases, each ten elements being 
contained in a wooden trough. Its ca- 
pacity is 335 ampere-hours at a one-hour 
discharge under an average tension of 
290 to 300 volts. The maximum charg- 
ing current may be 162 amperes, and the 
charging tension at the battery poles 
varies from 320 to 440 volts. The ac- 
cumulator room also contains two three- 
horsepower motors for operating the 
gangplanks. The room behind the ac- 
cumulator room contains the propeller 
motors, the main switchboard and an elec- 
trically driven water pump. Each pro- 
peller is driven by a direct-current motor 
furnishing fifty horsepower at 300 volts 
and 300 revolutions per minute. The 
motors are of the marine type and have, 
besides the main winding, also reversing 
poles, which make it possible to regulate 
them within the widest limits and effect 
a sndden reversal without any sparking 
at the commutator. The motors are 


The draught of the com- & 
pletely equipped vessel is 0.85 metre, and | 
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AN ELECTRIC FERRYBOAT ON THE RHINE. 


sel was built by the firm of Berninghouse, 
in Duisburg, and the electrical equipment 
was furnished by the Felten & Guil- 
jeaume-Lahmeyer Company, of Frank- 
fort.—Abstracted and translated from 
Llektrotechnische Zeitschrift (Berlin), 
February 18. 


< 
IMPROVEMENTS IN ELECTROPLATING. 


The production of galvanic coatings on 
metal is divided into two phases, the 
cleaning or fat-removing process and the 
depositing process. The cleaning requires 
a. great deal of work and care. It may 
be done electrolytically by using the ob- 
jects to be cleaned as cathodes in a clean- 
ing bath, in which insoluble anodes are 
employed. Alfred Levy of Paris pro- 
poses a method which makes it possible 
to applv both processes, cleaning and de- 
positing, simultaneously, no matter what 
kind of metal or alloy is to be deposited, 
whether it be silver, tin, zinc, nickel, ete. 
Tn this method an anode of the same 


metal or alloy that is to be deposited, is 
employed, the objects to be covered form- 
ing the cathode, in a bath composed of 
a concentrated solution of some alkaline 
substance (soda, potash, etc.) with a 
slight addition of some alkaline cyanide. 
This addition may vary according to the 
nature of the metal to be deposited and 


4 


the thickness of the coating desired. 
Excellent results have been obtained by 
the use of a quantity of cyanide equal to 
one-tenth of the amount of alkaline salt 
used. Chlorides and iodides may also be 
added in place of the cyanides, but m 
this case suitable solvents, as alkaline sul- 
phites or alkaline hyposulphites, must 
be used in the electrolyte. The passage 
of current through such an electrolyte 
first causes the complete removal of all 
grease from the objects serving 3&8 cath- 
ode, and at the same time it produces on 
them, by attacking the anodes, the elec- 
trolyte necessary for the formation of the 
subsequent metallic deposit. Therefore 
current must flow through the bath for 
some time before perfectly satisfactory 
deposits are produced. But the result 
may also be obtained immediately by Te 
placing the alkaline cyanide from the be- 
ginning, partly or entirely, by the cor- 
responding metallic cyanide. By the new 
process the cleaning and electroplating of 


a 


March 20, 1909 


objects can be accomplished successively 
in one and the same bath, thus saving a 
double operation. Furthermore, by the 
use of the metallic anodes, the metallic 
salts necessary for producing the deposit 
are formed in the bath itself, and the 
employment of these often expensive salts 
for the preparation of the electrolytes is 
avoided.—A bstracted and translated from 
Elektrotechnischer Anzeiger (Berlin), 


February 7. 
< 


SINGLE-PHASE TRACTION ON THE SWEDISH 
STATE RAILWAYS. 


The high price of coal in Sweden 
brought about the determination several 
years ago to electrify all the main rail- 
way lines. A thorough investigation was 
made of all systems of electric traction. 
Two short lines near Stockholm were ex- 
perimentally equipped for single-phase 
working. An exhaustive report on their 
results and on the general problem has 
been completed by the engineer in charge 
of the investigation. A calculation of the 
necessary distributing network for all the 
Swedish lines on the three-phase and sin- 
gle-phase systems showed a saving in 
favor of the latter of some $10,000,000 
after allowing for increased cost of power 
stations and locomotives. Therefore the 
single-phase system was regarded as the 
preferable one to experiment with to sce 
whether the disadvantages of the single- 
phase motor were very great. Details of 
the tests are given. The frequencies used 
were fifteen, twenty and twenty-five cy- 
cles per second and the voltages on the 
line 3,000, 5,000, 6,000, 7,500, 12,000, 
15,000, 18,000 and 20,000. Different 
parts of the line were equipped with di- 
rect suspension and single and double 
catenary overhead construction. The test 
results showed that it was perfectly feasi- 
ble to employ the high voltages on the 
trolley system and that protective appa- 
ratus was so complete as to make the 
danger to passengers and staff no more 
than with ordinary voltages. From the 
experience with the various constructions 
an improved and simple trolley and feed- 
Wire suspension was designed particularly 
suitable to the conditions met on the 
Swedish railwavs. The effect of the trac- 
tion current on telegraph and telephone 
lines was studied in detail and regarded 
as net being a serious difficulty, either 
technically or financially. Early disad- 
vantages of the single-phase motors have 
been rendered insignificant in later de- 
signs. In practically every way these 
motors are nearly as servicable and effi- 
cient as the direct-current motor. The 


author regards twenty-five cycles as the 
best frequency to use, when all thing: are 
considered. In conclusion he believes 
that the electric problem for the Swedish 
railways is solved, for, while there will 
doubtless be changes in details, it seems 
hardly possible that a simpler, better and 
cheaper system than the single-phase sys- 
tem can be obtained in the near future.— 
Abstracted from the Electrician (Lon- 
don), March 5, 1909. 
< 
ELECTRIFICATION OF RAILWAYS. 

This is a paper read before the Rugby 
Engineering Society on February 18, by 
F. W. Carter, of the British Thomson- 
Houston Company. The author com- 
pares the advantages and disadvantages 
of the various systems of electrical op- 
eration to show that no single system 
seems to satisfy all classes of railway 
service, and he describes the classes of 
work to which each particular system is 
best suited. Whatever svstem of ciec- 
trification is adopted, a large outlay of 
capital has to be provided, and in no case 
can electrification be regarded as prac- 
ticable unless an increase in net receipts 
can be secured suflicient to more than pay 
interest on the extra capital involved. 
This increase may -be brought about 
either by decreasing operating costs for 
the same service, or by increasing or bet- 
tering the service, so as to bring about 
an increased revenue, or by a combination 
of these. The author showed a number 
of speed-time curves in which equipments 
are compared having different rates of 
acceleration. From these he deduced the 
fact that the advantage of the higher rate 
of acceleration may disappear if the 
weight of the equipment is thereby in- 
creased considerably. In certain classes 
of service, such as urban transportation 
with frequent stops, high rate of accelera- 


tion is essential. For such service the 


single-phase system he regards as entirely 


unsuitable, since high acceleration can be 
attained by it only at a seemingly ruinous 
cost. The direct-current system is par- 
ticularly adapted for frequent urban and 
suburban service. For interurban service, 
in whieh the trains and stops are some- 
what infrequent, a high rate of accelera- 
iion is not so important, since the maxi- 
mum speed is the determining factor. 
With few trains in comparison with the 
mileage of the road the installation of 
substations for direct-current operation 
would result in a verv low load factor 
and a rather high initial cost. For such 
a service, therefore, it is desirable to feed 
as great a mileage as possible from cach 
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substation, and this is feasible only where 
a high-voltage single-phase system is em- 
ployed. For through-train service at high 
speed, the train resistance is a large fac- 
tor, and a larger part of the energy ex- 
pended is used in overcoming it. High 
rate of acceleration is not required of the 
iraction equipment in this case. The 
author seems to regard the polyphase 
system as well adapted for this service, 
Lut it has the disadvantages of not per- 
mitting multiple-unit operation and re- 
quiring at least two overhead trolleys. 
Electrical operation, as compared with 
steam, shows to greatest advantage in 
urban and interurban service. It is only 
where traffic is very dense, and frequent 
trains can be employed, that any great 
odvantage in electrification of trunk !ines 
can be expected. In the case of newly 
constructed railways that can be designed 
Girectly for electrical operation, the cap- 
ital outlay would be less than that re- 
quired for existing lines. Steeper grades 
could be permitted, so that the cost of 
roadbed would be less, this being sufficient 
in many cases to more than cover the 
greater capital cost of electrical motive 
power. For new railways electrical op- 
eration would be feasible in manv cases, 
therefore, even in England, where there 
is little waterpower and much coal.—Ab- 
stracted from the Electrical Engineer 
‘London), February 26, 1909. 
—— oo —______- 

| Wireless 3,000 Miles. 

Contracts were let on March 9 by the 
Government for the construction of what 
is expected to be, when completed, the 
station in the 
It will be erected at Washington, 


most powerful wireless 
world. 
D. C., and when in working order it 
will be able to communicate with naval 
vessels 3,000 miles away. A Pittsburg 
concern will do the work, which is to 
cost $182,600, including the erection 
of a tower in Washington and the equip- 
ping of one or two naval vessels, 

The tower is to be 600 feet high, and 
it will be fitted 
powerful that when they are searching 
out the vessels with which they are at- 
tuned no commercial wireless stations will 


with instruments so 


be able to interfere. 

The vessels to be equipped are to be 
able to communicate with the Washington 
station over 1,000 miles of sea and land 
Fach 
vessel is to have, also, a wireless-teiephone 
apparatus with a communicating radius 
of 100 miles. 


or the contractors lose their pay. 
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A New Automobile Ignition System. 

A very late development in ignition 
systems was displayed at the Motor Boat 
Show, at Madison Square Garden, New 
York city, by the Western Electric Com- 
pany, whose exhibit is shown in the ac- 
companying photograph. 

This apparatus, known as the synchro- 
nous ignition system, embodies several 
new features, and its operation attracted 
no little attention during the show, where 
it was run in connection with a Speedway 
engine, manufactured by the Gas Engine 


WESTERN ELECTRIC COMPANY EXHIBIT 
AT THE MOTOR-BOAT SHOW, MADISON 
SQUARE GARDEN, NEW YORK CITY. 


and Power Company, Morris Heights, 
N. Y. | 

In this system, which may be applied 
both to motor boats and automobiles, 
only one vibrator is used in connection 
with any number of non-vibrating coils. 
Two vibrators are provided, however, one 
being adjusted to give a heavy spark for 
starting with a cold engine; the other 
ior use when the engine is warmed up 
and running. This greatly reduces the 
Lattery consumption, making the system 
economical. 

The change from one vibrator to an- 
other can be made by shifting a small 
switch, which protrudes from the vibrator 
box. A pole-changing switch is also pro- 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


vided, which is so arranged that every 
time the batteries are switched off and 
on again, the direction of the current 
through the contact points is reversed. 
This feature eliminates the pitting which 
occurs at the platinum points in the ordi- 
nary vibrator. The non-vibrating coils 
are in a cylindrical, heat-resisting, insu- 
lated tube, which is mounted directly over 
the engine cylinders. This construction 
does away with the long high-tension leads 
eo common in ignition systems, the sec- 
ondary leads in this case being only about 
six inches in length, thus eliminating any 
danger of leakage from the high-tension 
leads to the engine frame. The vibrators 
used are of a special design, which insures 
smooth and rapid vibration; in fact, this 
vibrator makes 965 vibrations per second, 
marking it as perhaps the most rapid on 
the market. 

The entire system is provided with a 
sock switch, the key of which can only 
be removed when the battery is off. ` This 
eystem can be used successfully with any 
engine of three, four, six or more cylin- 
Gers. 

The Western Electric Company also 
showed a full line of spark coils of both 
the motor-boat and automobile types, 
clectric batteries and fire extinguishers. 
Both Marten and Accurate fire extin- 
yuishers were shown, and the batteries 
included the Special 1900, Rapid Fire, 
the Acme, and the Hawthorne dry bat- 
teries, and Vivax storage batteries. 
ede 
A Motor-Driven Three-Head Mill'ng 

Machine. 

The special operations involved in the 
manufacture of various products have led 
to the devising of new machines and the 
modification of existing machines io meet 
the new needs. The phenomenal growth 
of automobile manufacturing in recent 
years and the large number of special 
parts in this line to be machined have 
given rise to the production of the mill- 
ing machine shown in the accompanying 
illustration. 


This tool is designated by the manu- 
facturers, the Ingersoll Milling Machine 
Company, as the automobile-type milling 
machine, and is made particularly for 


cases of automobiles. 


milling engine bases and transmission 


It is, however, not 
only adapted for this work, but for any 


other work which may be machined on © 


either a planer or milling machine. The 
three spindles have speeds varying from 
fifteen to 120 revolutions per minute. 
The speeds are arranged for face mills 
up to ten inches in diameter for steel or 
cast-iron, but for aluminum work larger 
cutters may be used. The machine has 
a capacity of twenty-six inches between 
the ends of the horizontal spindles, and 
twenty-four inches between the table and 
vertical spindle. 

The motor equipment consists of a fif- 


MOTOR-DRIVEN THREE-HEAD MILLING 
MACHINE. 


teen-horsepower, direct-current, shunt- 
wound, Westinghouse Type S motor. 
The motor is mounted on a bracket in the 
rear of the machine, where it takes up 
little space and does not interfere with 
the work or the operator. The speed 
changes, from 875 to 1,500 revolutions 
per minute, are effected by variations 10 
ihe shunt field by means of a Westing- 
louse drum-type controller not shown 10 
the illustration. In addition to the range 
of speed thus obtained, there are four 
changes by mechanical means. This en- 
bles the cutting speed required by the 
work to be obtained with exactness and 
maintained with certainty. In the case 
of machine tools especially is it desirable 
to have a perfect control and adjustment 
of the speed; and undoubtedly the most 
satisfactory method of obtaining this 18 
ty means of the adjustable-speed motor 
and a suitable controller. 
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Northern Floor-Controlled Electric 
Traveling Crane. 
In the case of electric cranes for in- 
‘termittent, light service, the necessity of 


‘having ‘an operator mount into the con- 
‘trollér-cab: each time some operation is 


tc’ be performed, often proves inconve- 


‘nient and consumptive of the time of the 


men on the floor, of whose number the 
crane operator generally is, if the force 
be small. The control of such a crane 
Cirectly from the floor may enable a lim- 
ited crew of men or often a single man 
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handling, such as is necessary over foun- 
dry floors, and in riveting work, etc. 
While it is regularly furnished to be con- 
trolled from the floor by ropes or levers, 
it can be arranged, if desired, to be con- 
trolled either from a cab attached to the 
bridge, or from a fixed operating stand 
on the floor. 


Oa 
An Indicator Showing the Rate of Fuel 
Combustion. 

It is well known that the most econom- 
ical method of burning fuel is to supply 


NORTHERN FLOOR-CONTROLLED ELECTRIC TRAVELING CRANE. 


to handle the work otherwise requiring 
two or a greater number. 

Illustrated on this page is a small floor- 
controlled electric traveling crane built by 
the Northern Engineering Works, Detroit, 
Mich. This crane, which can be furnished 
in either the one, two or three-motor de- 
sign, is adapted to loads of from one to five 
tons, and spans ranging from twelve to 
forty feet. It consists of a double-girder 
bridge upon which rests a trolley, sup- 
porting an electric hoist of a type fur- 
nished by the makers. Any standard mo- 
tor will be furnished, however, for either 


direct or alternating current. 


The trolley is so arranged that it may 
be operated in either high, medium or 
low positions, thus adapting it to any 
height ceiling or any established distance 
from rail to truss chord. The hoist is 
equipped with both mechanical and elec- 
tric brakes, and has an automatic limit 
stop for the block to prevent overwinding. 
The mechanical brake not only assists in 
holding the load, but effectually controls 
the lowering operation as well. The auto- 
matic limit stop is operated by positive 
contact and does not depend on the hoist- 
ing ropes for its operation. The hoisting 
gearing is of the spur-geared type, no 
bevel worm or planetary gearing being 
included in the crane. It is entirely en- 
closed in an oil-tight case. 

The controllers have ample resistance 
for giving a wide range of speed, thus 
making the crane well suited to delicate 


no more air than is required for combus- 
tion, and that any excess of air above this 
means a loss equivalent to the value of 
the heat required to raise the tempera- 
ture of this excess to that of the waste 
gases escaping up the chimney. Prac- 
tical consideration renders it desirable to 


W.H.CASMEY. amine, 
Standard Buildings 
LEEDS. 


FUEL COMBUSTION INDICATOR. 


have a slight excess of air, the quantity 
being such that the carbon dioxide in the 
flue gases shall not fall below about 12.5 
per cent. If the coal is fed on to the 
grates at a uniform rate, an indicator or 
gauge actuated by the draught will always 
roint to the same place for a given weight 
of consumption per square foot of grate 


surface. 
An instrument recently described in 
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ihe Mechanical Engineer, of Manchester, 
England, has been devised by W. H. Cas- 
mey of Leeds to afford a simple means 
vy which the proportionate weights of air 
and coal necessary for complete combus- 
tion can be readily indicated. 

The Casmey fuel-combustion indicator 
consists of a gauge actuated by the draught 
of the chimney, and has a scale graduated 
with readings giving the pounds of coal 
burned per square foot of grate area per 
hour. The points on the scale have been 
obtained from exhaustive experiments by 
noting the weights of coal burned per 
hour with varying air supplies, and with 
the CO, recorder indicating the desired 
percentages. A loose pointer is attached 
to the gauge which can be moved on the 
face of the dial opposite the figure, giving 
the weights of coal it is desired to burn 
per square foot of grate per hour, and the 
attendant adjusts his dampers to keep 
the draught-actuated indicator opposite 
this point. The indicator is a mechan- 
ical device and no chemicals are used in 
connection with it as in the ordinary 
CO, recorders. 

When desired the combustion indicator 
is fitted with a small dry battery and 
bell and the two pointers are the ter- 
minals of the circuit, and if the draught- 
indicated pointer deviates from the de- 
sired position the electric circuit is com- 
pleted and rings the bell, thus calling at- 
tention to the fires, or to some change 
in atmospheric pressure which has af- 
fected them. The attendant should in- 
dicate on the red pointer, with which the 
dial is fitted, how much coal it is desired 
tc burn per square foot of grate per hour. 
When the pointers are opposite each other 
no black smoke should be made. 

Mr. Casmey based his calculations for 
the figures given on the dial on fuel with 
a calorific value of 13,000 British thermal 
units. Should fuel either richer or poorer 
in heat units be used, it is only necessary 
to move the indicator or pointer propor- 
tionately. As an illustration, if the fuel 
used contained only 12,000 British ther- 
mal units, or 8.3 per cent lower than the 
quality indicated on the indicator, and 
if it were intended to burn forty pounds 
per square foot of grate per hour, the 
indicator pointer instead of being placed 
at the figure forty on the dial would stand 
at thirty-six, or if the fuel contained 
14,000 British thermal units the indi- 
cator pointer would be placed seven per 
cent further forward, i. e., at forty-three 
on the dial. 
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FLAME-ARC CARBONS. 


BY K. ODWALD. 


Compared with the ordinary carbon 
electrodes used in the older forms 
of open and enclosed arc lamps, flame- 
arc electrodes are of greater length and 


ERANS ES 


POSITION OF ELECTRODES IN “ALBA” LAMP. 


LIGHT DISTRIBUTION WITH “ALBA” 
LAMP. 


smaller diameter and produce, under 
proper conditions, an intensely luminous 
ETC. 

Usually the light-giving ingredients 
are placed in the carbon in the form of 
a core, and care must be taken to use 
only such core constituents as will decom- 
pose into the smallest particles, which 
will move along the are and will be 
brought to intense incandescence. It is 
well known that the greater portion of 
the light with a flame-arc comes from the 
arc itself, while with the ordinary carbon 
electrodes the light comes from the in- 
candescent crater, this being considerably 
less efficient than the highly luminous 
chemical arc. 

The exact proportion and nature of the 
mixture in the core of a flame-arc elec- 
trode is, of course, a factory secret. For 
the yellow light, however, a compound of 
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calcium is generally used, while for the 
white light the material is composed prin- 
cipally of rare earths, such as thoria or 
yttria, similar to those used in impreg- 
nating the Welsbach gas mantle. These 
substances are pulverized and mixed with 
carbon and a silicate binder, and filled in 
under pressure in a channel in the car- 
bon electrode. ` 

In direct-current operation it 
is advantageous-to use a nega- 
. tive electrode without the chem- 

: ical core, the arc in this case 
burning more steadily. In al- 
ternating-current operation both 
electrodes are alike, and in this 
case each electrode is fitted with 
the chemical core. 

The necessity for securing 
long burning has made it ex- 
pedient to use long thin elec- 
trodes, and where these have 
been placed co-axially the body 
of the lamp has been increased 
in length, out of symmetrical 
proportions. One way out of 
this difficulty has been the plac- 
ing of the electrodes in an in- 
clined position side by side, 

and this departure in construction has 

introduced the use of blow-out magnets, 

a sliding negative guide plate, and an 

economizer and reflector. 

The magnet keeps the arc from trav- 
eling upward along the carbon and also 
prevents, to a considerable degree, any 
wandering of the arc. The economizer 
tends to concentrate the heat of the arc 
at the electrode centres, eliminates dis- 
turbing arc currents, and at the same 
time acts as a very effective reflector. 
The sliding guide adjusts the elecirode to 
compensate for slight differences in struc- 
ture and also takes care of the unavoid- 
able fluctuations in the voltage supply. 

Two of the successful arc lamps, re- 
cently developed for both co-axial ar- 
rangement and for inclined electrodes, are 
the “Aurola” and “Alba” lamps, which 
nave been placed on the market by the 
Charles L. Kiewert Company, 114 Huron 
Street, Milwaukee, Wis. The. “Aurola” 
Jamp.is equipped with inclined carbons 
and the “Alba” with vertical carbons. 
The distribution of light from these lamps 
is shown in the accompanying illustra- 
lions. The characteristic of the “Aurola” 
lamp is intense downward distribution, 
while the “Alba” lamp distributes the il- 
iumination over a greater area. 

One of the mechanical features which 
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make for the success of the chemical-core 


electrodes is the method used in introduc- 
ing a conductor of low resistance, which 
1educes the current consumption and as- 
sures steady burning at the tip of the 
electrode. The method used with the 
Kiewert carbons allows the core material 
to enter the side recess and presses the 
wire to the carbon, insuring a good con- 


POSITION OF ELECTRODES IN “AUROLA” 
LAMP. 


LIGHT DISTRIBUTION WITH “AUROLA” 
LAMP. 


tact. This method is much to be pre- 
ferred over that of copper plating the cat- 
bon, or running a strip of wire alongside 
the electrode. 


opoe 
GENERAL ELECTRIC COMPANY'S 
DATA ON TUNGSTEN LAMPS. 


On the subject of tungsten lamps 
General Electric bulletin No. 4646 pre 
sents interesting data relative to the qual- 
ity of light produced, simplicity of con- 
struction of the lamp, its adaptability a 
both alternating and direct-current cir- 
cuite, and various other data relative to 
its life and economy. The application of 
the tungsten lamp to series street lighting 
is shown in bulletin No. 4647, which con- 
tains curves showing candlepower distrib- 
ution of the lamp under different cor- 
ditions. 
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A New Magneto-Telephone Set. 

The Western Electric magneto-tele- 
phone set shown in the illustrations marks 
a departure in several respects from what 
has heretofore been offered in this line. 

The changes introduced have resulted 
in making the set as a whole more eff- 
cient, the different parts more accessible 
for inspection and maintenance, and the 
outward appearance of the set more at- 
tractive. 

Perhaps the most noticeable of these 
changes to the average telephone user is 
the absence of the line binding posts from 
the top of the set. In connection with 
this new feature, it is interesting to note 
that the practice of the Western Electric 
Company for years past has been to place 
the telephone protectors at the point where 
the line wires enter the building. All 
the inside wiring and the building itself 
are thus protected. No provision has 
therefore been made to place the pro- 
tector on the telephone sets, because the 
sets are seldom, if ever, installed at the 
point where the line wires enter the 
building. Moreover, a protector of the 
usual design when placed on the set in- 
troduces danger of personal injury and 
of fire on account of its proximity to the 
user and to inflammable material, such as 
curtains; it is also liable to be tampered 
with and dust is apt to settle on it and 
ground the line. 

This practice of the Western Electric 
Company in placing the protectors at the 
point where the line wires enter the build- 
ing, rather than on the telephone set, has 
enabled it to dispense with exposed bind- 
ing posts on the telephone. The leading- 
in wires enter the set from the rear, and 
this not only improves the outward ap- 
pearance of the telephone set but pre- 
vents accidentally short-circuiting its main 
binding posts. 

The top of a wall telephone set is a 
most convenient spot to place articles, and 
many a telephone set with exposed bind- 
ing posts at the top has been temporarily 
put out of service by some metallic object 
being unknowingly placed between them. 
Obviously, this would be impossible in the 
new telephone set illustrated herewith. 

Accessibility to the working parts has 
been made a special feature in the design 
of the cabinet, in the mounting of the 
apparatus and in the left-hand swing of 
the door. Opening the door this way fa- 
cilitates inspection of the generator, while 
turning its crank—a most important fea- 
ture in time of need. 

The hand generator has perhaps heen 
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developed to its highest stage of perfec- 
tion in the five-bar generator included in 
this set. Comparative tests show it to be 
from thirteen to seventy per cent more 
efficient under practical working condi- 
tions, than other hand generators on the 


NEW WESTERN ELECTRIC MAGNETO- 
TELEPHONE SET. 


market, and it is guaranteed to ring the 
equivalent of forty 2,500-ohm bells on a 
thirty-mile full metallic line of No. 12 
B. W. G. iron wire. The transmitter and 
receiver have the same high talking quali- 
ties for both local and long-distance trans- 


INTERIOR VIEW, MAGNETO-TELEPHONE 
SET. 


mission as the transmitters and receivers 
supplied by the company to all telephone 
users. The ringer is easy of adjustment 
and gives a loud, clear signal. The 
switch-hook is compact and self-contained. 
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Telephone sets of the descripton here 
noted are manufactured by the Western 
Electric Company for moderate and 
heavy-load bridging service where code. 
ringing is employed, either with or with- 
out a condenser in the receiver circuit. 
The condenser insures the ringing of the 
bells, even if the receiver is left off the 
hook. 


ede 
Developments in Mechanical Stoking. 

The Westinghouse Machine Company, 
builder of the New Model Roney mechan- 
ical stoker, reports a large business in 
boiler-plant equipment for the last three 
months. The more important orders 
cover some thirty or forty equipments for 
various types of boilers in many different 
classes of service. Of these, government 
and state institutions have contracted for 
seventeen stokers, among which are the 
United States Naval Training Station, 
Chicago; the Iowa State Capitol; the 
Kentucky State Capitol; Central Ken- 
tucky Asylum; the city of Owensboro, 
Ky., and the Iowa State College. The 
Public Service Corporation, Jersey City, 
N. J., has adopted this type of stoker as 
the result of detailed competitive tests 
between Westinghouse and other makes, 
fifteen equipments being ordered for the 
present. 

Traction interests have also ordered 
equipments, including the Kentucky Elec- 
tric Company, Louisville, Ky.; Youngs- 
town Heating Company, and the Nassau 
Light and Power Company. Further or- 
ders have come from the New York, New 
Haven & Hartford Railroad, Readville 
shops; the National Tube Company, of 
McKeesport, which already operates a 
large number of Roney stokers; the Cres- 
cent Portland Cement Company, Wam- 
pum, Pa.; the United Shoe Machinery 
Company, Boston, Mass., and the New- 
port Mining Company, Ironwood, Mich. 

Among the smaller isolated lighting 
plants, may be mentioned the Interna- 
tional Bureau of American Republics, 
Washington, D. C.; the Iron City Im- 


. provement Company, Pittsburg, Pa., and 


the Century Building, Cleveland. 

In a number of instances the improve- 
ments embodied in the New Model Roney 
mechanical stoker have been considered of 
sufficient importance to occasion orders 
for change-overs for remodeling present 
stoker equipments along the lines of the 
New Model stoker. A large number of 
trial orders are also being recorded for 
the purpose of trying out the new/ im- 
provements. 
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Electr:cally-Driven Ore-Handling Bridges 

At the Duquesne plant of the Carnegie 
Steel Company a large ore-handling 
bridge has recently been installed by Heyl 
& Patterson, incorporated, of Pittsburg, 
Pa. This is the first bridge of its type 
built by this company and possesses a 
number of interesting features. The 
bridge spans an ore yard of about 1,800 
feet in length, serving six large blast fur- 
naces. Adjacent to the furnaces are stor- 
age bins under which the larry cars oper- 
ate to carry the ore from the bins to the 
furnace skips. One supporting leg of the 
bridge rests on this bin structure, and the 
other is carried by a concrete wall twenty- 
six feet high. 

The bridge is of approximately 230 
' feet span between trucks and has a canti- 


lever extension at either end:‘of about. 
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DETAILED VIEW OF “V" SUPPORTING LEG 
ON ORE BRIDGE AT DUQUESNE. 


sixty-five feet. The iron ore is brought 
within reach of the bridge by transfer 
cars which operate between the car 
dumper a thousand feet or more from 
the ore yard and run on tracks carried 


bv the bin structure. These transfer cars 


discharge their load through an open 
track onto baffle plates, which form a tem- 
porary pile along the bin side of the stor- 
age yard. By means of the grab bucket 
the bridge gathers up the ore and places 
it in storage or removes it from the stor- 
age pile and delivers to transfer cars for 
distribution into various compartments 
of the bins, from which the supply for 
the blast furnaces is drawn as needed. 
At the end of the bridge farther from 
the furnaces a V-shaped leg furnishes the 
support, while at the furnace end a sin- 
gle shear leg supports the bridge, as 18 
shown in the accompanying illustration. 

Throughout the design of this struc- 
ture flexibility was sought; this provides 
for the inequalities in travel of the two 
ends of the bridge and absorbs endwise 


.shocks and thrusts, due to the quick ac- 


celeration of the trolley, without strain- 
ing the bridge. 

The bridge is propelled along its track 
by two fifty-two-horsepower Westing- 
house type K crane motors, one on each 
truck, controlled from the cab. The two 
controllers for these motors are set ad- 
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magnetic type controller providing. also 
for dynamic braking, thus removing a 
considerable item of wear of brake blocks 
from the trolley. The bridge is of very 
high capacity, having been constructed to 
handle 600 tons per hour. It has, how- 
ever, within the last four months far out- 
stripped this amount. 


EN ORE-HANDLING BRIDGE, 


DUQUESNE PLANT OF CARNEGIE STEEL COMPANY. 


jacent and so arranged that a singie han- 
dle moves either controller separately or 
both simultaneously. This arrangement 
allows one end of the bridge to be moved 
without affecting the other, and on a 
long travel should one end of the bridge 
structure get in advance of the other end 
the higher speed motor will be retarded 
until the slow one overtakes it. 

The bucket is a ten-ton Hulett patent 
excavating bucket and is operated by two 
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ELECTRICALLY-DRIVEN ORE-HANDLING BRIDGE AT THE YOUNGSTOWN SHEET 
AND TUBE COMPANY'S PLANT. 
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225-horsepower Westinghouse crane mo- 
tors of mill-type construcfion. The bucket 
with its load of ore weighs approximately 
50,000 pounds. The trolley traversing 
mechanism is driven by a 225-horsepower 
Westinghouse mill-type motor, which is 
a duplicate of the two hoisting motors. 
The two  bucket-operating motors are 
geared together and operate by a single 


An equipment similar to this bridge in 
practically all respects has been supplied 
to the Youngstown Sheet and Tube Com- 
pany, Youngstown, O. This machine also 
Is giving very high satisfaction both ag 
to speed and maintenance. The length 
of the Youngstown bridge is approxi- 
mately 100 feet greater than that of the 
Carnegie Steel Company’s, and the mov- 
ing gear differs inasmuch as the bridge 
1s propelled on its tracks by four motors 


instead of two, the trucks at all four cor- 

ners being duplicate. 

ede 
A High-Tension Rat Trap. 

The town of Bellows Falls, Vt., was 
thrown into darkness when a large rat, in 
running across the back of an oil-switch 
in the power plant, came in contact with 
a line carrying 2,300 volts. 
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Controller for Battleship Motors. 

In a recent address before the Chi- 
cago Electric Club Lieutenant-Commander 
Witherspoon, U. S. N., described the very 
important part that electrical apparatus 
plays in the modern battleship. So neces- 
sary is the service called for from range 


WARD LEONARD MOTOR STARTER WITH 
COVER REMOVED. 


finders, telephones, lighting dynamos, 
speed indicators, motor-driven compressors 
and pumps, ammunition hoists, steering 
gear, etc., that the finest skill is employed 
to insure reliability of operation, and 
protection from damage. 

Any device which will reduce the fire 
hazard and save space on a battleship is 
worthy of attention. The illustrations 
herewith show a Ward Leonard controlling 
panel for use in regulating motors for 


WARD LEONARD MOTOR STARTER WITH 
COVER IN PLACE. 


driving ammunition hoists on battleships. 
The panel consists of a line switch and 
fuses, and motor starter with no-voltage 
release. 

The no-voltage release is connected 
across the line and is independent of the 
amperes passing through the motor. The 
entire rheostat is set into an enclosing 
case, consisting of a cast-metal back and 
sides, with a hinged sheet-brass cover. 
The line lead wires are led into the box 
through pipes screwed into the top of the 
box, and the motor lead wires are led 
from the bottom of the box in the same 
manner. The entire rheostat is “fool- 
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proof,” small, compact, and light in 


weight. 


ede 

A Purely Electrical Annunciator. 

To overcome the necessity for all me- 
chanical devices of any kind in the con- 
struction of an annunciator, James and 
William Patten of New York cily have 
invented and secured by patents an an- 
nunciator depending entirely for the 
action of its indicators and their restora- 
tion on pure solenoid control. Its prin- 
ciple is shown best by the two accom- 
panving diagrams, of which Fig. 1 snows 
an annunciator adapted for service in an 
elevator car, and Fig. 2 shows the elec- 
trical circuits diagrammatically. 

For each set of floor signals there is 
a set of four coils, constituting two inde- 
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FIG. 1.—PATTEN ANNUNCIATOR. 


pendent solenoids, one for the “up” side 
and the other for the “down” side. Each 
of the latter has a sliding core to which 
is attached one of the floor numbers. 
The core is either square or oval in cross- 
section and fits a corresponding bore so 
as to keep the signal in an upright posi- 
tion. The outer coils a of the “up” side 
are connected to switches or buttons b on 
the different floors, and the coils c on the 
“down” side are connected to similar but- 
tons d. These coils enable any desired 


545 


signal to be displayed. The signals are 
restored by a single switch e, which can 
ke made to close the circuit of either or 
both inner coils f and g, or of all these 
coils at the same time. 

The absence of levers and other me- 
chanical devices makes this annunciator 
casy to keep in good repair and renders 
it quite compact. 


eee 
The Wasson Reel. 

The Wasson Reel Company, Clinton, 
Ill., has placed on the market a portable 
reel which facilitates the work of the 
lineman and groundsman in carrying from 
place to place the heavy reels of wire, and 
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FIG. 2.—ELECTRICAL CIRCUITS. 


the brackets, inssulators, ropes and 
tools for the stringing of the line. 
The carriage is made of steel and 
is reliable in all sorts of weather. 
It is provided with anchors to hold 
in a standing position and has the 
right slant for paving out the wire 
to the pole line. It has also the 


THE WASSON REEL. 


proper tension to keep the wire from run- 
ning away when the lineman stops to 
climb a pole. 

This reel carriage is particularly val- 
uable for electric lighting, telephone, tele- 
graph and railway companies. Although 
it has been qn the market but a short 
time, it has become very popular in many 
parts of the United States and Caneda 
and is available for but little more than 
the cost of the ordinary reel. 

The inventor of the reel is B. F. Was- 
son, president of the company. 
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Dehydrating of. Transformer Oils. 


' Extended investigations have shown - 


that the presence of even slight percent- 
ages of water in oil has a deleterious 
effect on its insulating qualities. This 
is an extremely important matter in the 
case of transformer oils, for, while the 
coils are now generally given a special 
ireatment to remove any trace of mois- 
ture, the use of ordinary oil that has not 
teen dehydrated may more than neutralize 
any special precautions taken with the 
insulation of the coils. 

A series of experiments on the drying 
of transformer oils has been made re- 
cently at the plant of the Niagara Elec- 
tro-Chemical Company of Niagara Falls, 
N. Y. The following is an abstract of 
a report on this subject: 

Sodium for Drying Transformer Oils. 
—Recent experience in connection with 
the drying of transformer oils has con- 
vinced us that by the use of metallic 
sodium moisture may be completely re- 
‘moved from oils which are to be used 
for insulating purposes. This means, of 
course, that the insulating qualities of 
the oil will be raised in a very marked 
degree. 

The use of sodium for drying hydro- 
carbon oils is one that is familiar to 
every chemist who has ever measured 
the dielectric constants of these oils, 
where the sodium is usually added in the 
final operation to remove the very last 
traces of moisture. In the fear that the 
caustic soda formed by the reaction of 
the moisture on the sodium might be left 
as a liquid or a solid in the hydrocarbon, 
the chemist has usually thought it neces- 
sary to distill off from the sodium. In 
working on a very large scale this fear 
has been found to be groundless, and it 
is absolutely unnecessary to distill the oil. 

Properties of Sodium.—Sodium has a 
density of about 0.97 at 15° C. (59° F.) 
and melts at 97° C. (207° F.). In 
transformer oil it will sink unless dragged 
to the surface by hydrogen gas. With 
water it reacts to form caustic soda and 
hydrogen. If very much water is pres- 
ent the caustic soda dissolves and in the 
presence of oil forms a second layer. If 
very little water is present the caustic 
soda is formed on the surface of the 
metallic sodium, and may be removed 
when removing the sodium. When the 
sodium surface becomes covered with 
caustic, it is advisable to remelt under 
oil, not letting the temperature rise above 
120° C. (248° F.). After cooling and 
getting into the shape desired, it 1s again 
ready for use for drying more oil. So- 
dium should always be kept under a good 
transformer oil. 

Method of Use of the Soditum.—QOne 
method which we have used with our own 
transformer oils has been the following: 

The oil on the granulated sodium is 


poured off and a good transformer oil 
poured over the metal. To the oil which 
is to be treated, and which is put into 
an open tank or barrel, the sodium is 
added at first very carefully, about one 
ounce to the barrel. If much hydrogen 
is evolved, this will be conclusive proof 
that there is much water in the oil, and 
the balance of the sodium should be added 
carefully and in small amounts. The 
amount which is to be added depends 
upon the oil, but as a rule one pound to 
the barrel is usually much more than 
is required. The oil is then stirred up 
three or four times a day for a minute 
at a time. After several days the oil 
may be removed and tested, but the longer 
it remains over the sodium the better 
the oil becomes. 

Another method used is to put the 
sodium in the form of sticks in a cylinder 
of iron wire of about twenty-eight mesh 
gnd to hang the cylinder in the oil. This 
method may be used directly with the 
dielectric which is in use, the only pre- 
cautions required being those familiar to 
all electricians in the avoidance of short- 
circuits. 

Results——We have repeatedly taken 
oils which broke down at 3,000 volts 
and by letting them stand over the sodium 
for two days have brought their breaking 
points up to 20,000 volts or higher. Re- 
sults as good as this have been obtained 


on a large scale by one of the largest 
power companies. 


The metallic sodium used in these in- 
vestigations was made by the Niagara 
Electrochemical Company itself and is 
sold by its agents, the Roessler & Has- 
slacher Chemical Company of 100 Wil- 
liam Street, New York city. 
ede 

An “Exide Smoker.” 

On Wednesday evening, March 31, at 
8 o’clock, an “Exide Smoker” will be 
given under the auspices of the Electric 
Storage Battery Company, at the rooms 
cf the Western Society of Engineers, 
Monadnock Building, Chicago, Ill. The 
following papers will be presented: 

“The Exide Battery—Its Care and Op- 
eration,” by Bruce Ford, of the Electric 
Storage Battery Company, Philadelphia, 
Pa., illustrated with lantern slides. 

“The Relation of Central Stations to the 
Automobile Business,” by E. W. Lloyd, 
Contract Agent of the Commonwealth 
Edison Company, Chicago. 

All those who are present will be in- 
vited to participate in the discussion fol- 
lowing the reading of these papers. The 
electric vehicle, both for pleasure and 
business, is no longer an experiment, but 
a success, and is undoubtedly growing in 
popularity throughout this country. The 
companies furnishing electric power are 
weginning to appreciate the opportunity 
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offered them, not only by increasing their 
output, but improving their load factors 
by furnishing current for charging auto- 
mobile batteries. ™ 
eo 
Artistic Publicity from the General 
Electric Company. 

The General Electric Company, Sche- 
nectady, N. Y., is advertising its heating 
and cooking devices by means of striking 
photographs, each of which shows in some 
way the utility of the device advertised. 

The most striking series of illustrations 
are reproductions from views taken in a 
teautifully furnished room, and showing 
a handsome woman using the chafing dish, 
coffee percolator, ruffle iron or griddle. 

There is another series showing the 
comfort and luxury of a luminous radi- 
ator, the electric fireplace, the matchless 
cigar-lighter and the electric cooker. 

There is also another series showing the 
utilization of washing machines, motor- 
driven meat choppers, buffers and grind- 


ers and other devices which enter into 
domestic life. 


TT 
A Record Conduit Order. 

The largest order for conduit ever 
closed in Chicago was contracted for, 
March 6, by the Chicago Railways Com- 
pany, Chicago, from the Cla? Products 
Company, whose factory is at Brazil, Ind. 
By the terms of the Chicago traction 
ordinances, the city street-railway com- 
panies must complete, within the next 
year, the rehabilitation now being carried 
out. The present order comprises the 
conduit needed to finish up this great un- 
dertaking, and amounts to 2,000,000 duct- 
feet of underground conduit. The condi- 
tions of delivery imposed the first laying 
to begin March 15, while the last delivery 
is to be made in November. Frank W. 
Darling is manager of the Chicago office 
of the Clay Products Company, in the 
Stock Exchange Building. 
ede 

Rejuvenating Dry Cells. 

On February 23, a United States pat- 
ent was issued to Horace B. Ramey, of 
Alexandria, Va., on a method of revivify- 
ing dry cells. It consists in removing the 
pasteboard cover about the cell and the 
sealing material from its top. The zine 
jar is then cleaned and perforated in 8 
large number of places. About this !8 
finally placed a receptacle impervious ° 
the outside and coated on the inside with 
absorbent material impregnated with fres 
electrolyte. Before sealing the cel] agam 
a little water is added at the top. 
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Current Electrical News 


GREAT BRITAIN. 


(Spectal Correspondence.) 

Lonpon, Marcu 6.—The British Committee of the Interna- 
tional Electrotechnical Commission has appointed a _ sub-com- 
mittee, with Dr, R. T. Glazebrook as chairman, to go into the 
question of the realization of an internatioinal standard of light, 
which. was put forward by the French delegates at the recent 
conference in London. Others who will serve on this sub- 
committee are Dr. Sylvanus P. Thompson, Prof. C. Vernon Boys 
and J. W. Helps, the latter gentleman having been nominated 
by the Institution of Gas Engineers. Now that the co-operation 
of the gas industry has been obtained, there is every hope that 
a successful issue will be obtained. 

The Associated Chambers of Commerce of the United King- 
dom some time ago appointed a committee to continue the agi- 
tation against the abolition of the unlimited rate of charging 
for telephone service and the introduction of the message-rate 
system. In a report presented to a meeting last week, however, 
this committee has had to confess that their efforts have been 
unsuccessful. 

The annual dinners of the English General Electric Com- 
pany are events always looked forward to by the electrical in- 
dustry, mainly owing to the certainty of several straightforward 
speeches on the question of our fiscal policy. This year was 
no exception, indeed, matters went a little further than usual 
in this respect, for, contrary to all precedent here in regard 
to after-dinner speeches, the function -resolved itself into a 
debate upon free trade versus protection, or whatever one likes 
to call it. Gustav Byng, the chairman of the company, is a 
strong protectionist, although his position is a somewhat 
anomalous one, inasmuch as he has, as he was reminded, built 
up one of the best businesses in the electrical industry here, 
due to the circumstance of buying raw materials from abroad 
free of duty. Nevertheless, he made a very striking speech in 
which he claimed that Great Britain had taught the world the 
art of electrical manufacture and was now suffering from the 
efficacy of her pioneer efforts. The time was, he said, when 
Americans, French and Germans used to come to England to 
buy their electrical goods, but now, alas, we had lost the lead 
and had to follow other countries in matters electrical. He con- 
cluded by prophesying that free-trade England would come to an 
end in 1912. Many of his guests, however, totally disagreed 
with him. 

An interestinig case was before the courts last week. A 
tramcar driver in the employ of the West Ham Corporation 
when off duty was a passenger on one of the corporation cars 
and while steadying himself on the upper deck laid his hand 
upon the trolley post, which unfortunately happened to be 
“alive.” He received severe burns and as a result was dis- 
charged from his employment as driver. He subsequently sued 
the corporation for damages and was awarded $2,500 damages. 
The judge, however, has refused to enter judgment for the 
amount owing to the plea raised by the corporation that in 
their book of regulations they stipulate that, as the passengers 
are being carried at less than the statutory fares, their liability 
for damage due to accidents is limited to $125. The corporation 
claim that the mere notification to this effect relieves them 
from any further liabilitiy, and the point of law is to be argued 
before the judge. 

An official document has just been published dealing with 
the receipts and expenditure of the post office in respect of 
telegraphs and telephones for the past financial year. The 
total income amounted to $22,420,500, as against $21,846,000, and 
the expenditure to $26,682,500, against $25,059,500. As the ex- 
penditure includes several items in the nature of capital dis- 
bursements the adverse balance is reduced to only $650,000, a 
welcome reduction in view of the heavy losses in previous years 
ever since the telegraphs were taken over by the state. G. 


WESTERN CANADA. 


(Spectal Correspondence.) 


WINNIPEG, MARCH 13.—Cecil B. Smith, C. E., Toronto, Ont., 
has been retained by the Calgary Power and Transmission Com- 
pany, Calgary, Alta., in connection with the development of elec- 
trical energy at Horseshoe Falls. 

The British Columbia Electric Street Railway Company has 
accepted plans for a $200,000 office and terminal ,building to be 
érected at Vancouver, B. C., tenders for the construction of 
which will be called this month. R. H. Sperling, general man- 
ager, Vancouver, B. C. 


F. Laidley, Swift Current, Sask., has obtained a ten-year 
franchise for the erection of an electric light and power plant 
in that town and for the distribution of electricity. 

T. H. McCauley, formerly manager of the Twin City Electric 
Railroad Company at Port Arthur, Ont., has been appointed man- 
ager of the municipal system being installed at Calgary, Alta. 

The Alameda Rural Telephone Company is being organized 
at Alameda, Sask., for the purpose of building rural lines to 
surrounding districts. Address A. D. Truscott, Alameda, Sask. 

At the annual meeting of the Oxbow Telephone and Lighting 
Company, held at Oxbow, Sask., it was decided to build rural 
lines to Auburnton, Arthur, Boscurvis and Glen Ewen. Address 
J. P. Tripp, Oxbow, Sask. 

For several days an interesting controversy was engaged 
in between the Winnipeg Electric Company and the Public 
Parks Board at Winnipeg, Man. The parks board wanted power 
to operate a pump and supply light at the new city park. The 
company agreed to supply the necessary current upon receipt 
of a signed order from the city. The city refused to issue this 
order on the grounds it would prejudice the city’s suit against 
the company to restrain the latter from distributiing power in 
Winnipeg. However, the company finally decided to supply the 
park with power and the delayed work was proceeded with. 

Winnipeg has let contracts for the construction of the trans- 
mission and telephone lines in connection with the power de- 
velopment at Point du Bois. Had it not been for some unex- 
pected delays, the city would now be doing the work by day 
labor. The Williamson Construction Company, Toronto, Ont., 
will build the transmission line for $118,424, while R. and D. Me- 
Leod, Winnipeg, will build the telephone line for $23,241. 

F. C. Patterson, chairman of the Manitoba Telephone Com- 
mission, announces that a new exchange will be built in the 
west end of Winnipeg during the present summer. 

The Springside (Saskatchewan) Rural Telephone Company, 
recently incorporated, will build eighty miles of line this year, 
with switchboards, at Springside, Theodore and Beaverdale. 

The city of Nelson, British Columbia, has purchased the 
plant, franchise, etc., of ‘the Nelson Tramway Company and will 
re-equip the system and put it in operation. Address W. Gar- 
land Foster, Nelson, B. C. 

The Saskatoon Telephone Company, with head office at 
Saskatoon, Saskatchewan, had a most successful year during 
1908. After paying for all extensions and construction the finan- 
cial statement shows a profit for the year of twelve-and-one-half 
per cent. At the annual meeting a dividend of eight per cent 
was declared, the balance being placed to capital account. R. 


LIGHTING AND POWER 
(Spectal Correspondence.) 

LEESBURG, FLA.—The city of Leesburg is considering the 
construction of an electric-light plant. 

GENESEO, ILL.—The Geneseo Electric Light Company of 
Geneseo will institute a day service April 1. 

ST. HELENS, ORE.—The St. Helens Mill Company is pre- 
paring to install an electric-light plant here. A. 

HEBER, ARK.—The Heber Light Company has been organ- 
ized by A. M. Hilber, Howard Reid and others. P. 

WHARTON, TEX.—J. J. Wensley has been granted a fran- 
chise for an electric- light plant at Wharton. P. 

HARTINGTON, NEB.—Mark Hurlburt has asked Hartington 
for a franchise for an electric-light and power plant. P. 

CROWELL, TEX.—The City Council has granted a franchise 
for electric lighting to L. G. Andrews and W. L. Campbell. 

WYMORE, NEB.—It is proposed to take a vote on issuing 
$10,000 bonds for the construction of an electric-light plant. C. 

GILMER, TEX.—The Gilmer Ice, Light and Power Company 
has succeeded to the business of the Gilmer Light Company. P. 

CLIFTON, TEX.—W. G. Scarff and others, of Dallas, Tex., 
will incorporate a company to put in a light plant at Clifton. P. 
VIDALIA, GA.—Voters of Vidalia contemplate the issuance 
of $9,000 of bonds for improving waterworks and electric-light 
plant. 

TONKAWA, OKLA.—The city of Tonkawa contemplates the 
installation of an $18,000 electric-light plant. .J:~P. Jarolemon is 
mayor. 
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UNION, ORE—Plans are being completed in Union for the 


construction of a new municipal lighting plant, to cost about 
$20,000. A. 


KINSTON, N. C.—Kinston contemplates voting on issuance 


of $75,000 of bonds for extension of light system, etc. Address 
the mayor. 


WHITEVILLE, TENN.—Edward Stewart and Rivers Nor- 
ment will construct an electric-light plant in Whiteville to cost 
~ about $5,000. 


ELBERTON, GA.—Elberton has voted a $5,000 bond issue 
for improvements to the electric-light plant. Address the mayor 
for information. 


MANSFIELD, LA.—The Mansfield Ice Plant and Light Com- 
pany is negotiating with the city for the purchase of the mu- 
nicipal light plant for $6,150. 


GLENDALE, CAL.—Bonds are to be issued to the amount 
of $60,000 by the City Council for the construction of a munic- 
ipa] light and power plant. A. 


YACOLT, WASH.—A franchise has been granted J. Coulter 
for an electric light and power plant in this city, to be com- 
pleted before September 1. A. 


QUINCY, CAL.—Plans are now under way by J. E. Sanfear 
of this city for an electric light and power plant to be installed 
on Taylor Creek, near here. A. 


PASADENA, CAL.—Bonds have been issued to the amount 
of $150,000 for city improvements and the extension of the 
municipal electric-light plant. A. 


CHICO, CAL—Frank C. Wilson, representing the Sierra 
Electric Power Company, has applied for a franchise for an 
electric-light and power system. A. 


NORTH YAKIMA, WASH.—The City Council has appointed 
a committee to secure figures and estimates as to the cost of a 
municipal electric-lighting plant. A. 


MOORE, MONT.—Geo. I. Fogle, of Anaconda, Mont., will 
establish an electric-lighting and power plant, with Robert Fogle, 
formerly of Bozeman, as superintendent. C. 


MINOT, N. D.—The Minot Light and Telephone Company 
has contracted to furnish power for the pumping station of the 
new water-works for three cents a kilowatt. C. 


JEFFERSON, TEX.—Jefferson Ice, Light and Power Com- 
pany has been incorporated with $50,000 capital stock by John 
T. MacDonald, M. Bower and R. B. Walker. 


CHICAGO, ILL.—The Calumet Electrical Construction Com- 
pany has been formed by Charles J. Carroll, James J. McGovern 
and Orie A. Keeler, with a capital stock of $2,500. 


BAKERSFIELD, CAL.—John McWilliams, Henry J. Martens, 
and others, are to build an electric power plant at the mouth 
of the Kern River Canyon, near the Kern oil fields. A. 


RALEIGH, N. C.—The legislature has adopted a measure 
permitting the Piedmont Railway Company to operate between 
High Point and other towns and to amend its charter. 


WASHINGTON, GA.—C. S. Lucas and associates contemplate 
the construction of a waterpower-electric plant, about ten miles 
from Washington, to furnish power for lighting the city. 


CHICKASHA, OKLA.—The Chickasha Gas and Electric Light 
Company has been incorporated with $175,000 capital stock by 
Lawrence Martin, Dennis O’Brien, A. A. Humphrey and C. E. 
Ross. 


JEFFERSON CITY, MO.—The Missouri Electric, Gas and 
Water Company has been incorporated with $50,000 capital 
stock by Harry B. Tyson, Joseph Barbo, W. W. Goodall and 
others, 


SANTA FE, N. M.—Manager Owen, of the Santa Fe Water 
and Light Company, has completed arrangements for the con- 
struction of a concrete electric-light plant to be erected in this 
city. A. 

DES MOINES, IOWA—The contract for the installation of 
an electric light and power plant at the county jail has been 
awarded to the Erie City Iron Works, of Erie, Pa. for 
$10,500. C. 


MONTEZUMA, IOWA—The Montezuma Electric Light and 
Power Company has reincorporated as the Montezuma Electric 
Light, Power and Heating Company, with a capital stock of 
$6,000. C. 

GREENVILLE, TENN.—The citizens of Greenville will vote, 
March 20, on the issuance of $40,000 of bonds for purchasing or 
erecting electric-light and waterworks plants. Address the 
mayor. | 

CROOKSTON, MINN.—As soon as spring opens the Crooks- 
ton Water Works, Power and Light Company will commence 
the construction of a big dam in the Red Lake River, eleven 
miles northeast of the city. C. 


BUTTE, MONT.—The Madison River Power Company has 
completed arrangements for the construction of its transmission 
line from Billings to Livingston, by way of Laurel, Park City 
Columbus and Big Timber. Di 


MANGUM, OKLA.—The Mangum Electric Light and Power 
Company has been incorporated with $100,000 capital stock. 
C. I. Patterson is president; P. A. Janeway, vice-president: J. W, 
Chambers, secretary-treasurer. 


MONTAGUE, CAL.—The Siskiyou Electric Power and ight 


. Company is ready to begin work on its new power plant at 


Ward’s Canyon, on the Klamath River, which will be capable 
of developing 64,000 horsepower. A. 


CHICO, CAL.—Following the application of Frank C. Wilson, 
representing the Sierra Electric Power Company, the trustees 
will receive bids until April 2, 1909, for a fifty-year franchise 
for a lighting and power system in this city. A. 


MONROE, N. C.—The Southern Power Company, of Char- 
lotte, has purchased a site on which to erect a transformer 
station. Electricity will be transmitted from the waterpower- 
electrical development on Catawba River, near Charlotte. 


AUSTIN, MINN.—The light commission has reduced the 
price of electricity from ten to eight cents per kilowatt. The 
plant is owned by the city, which purchased it from the company 
ten years ago when the price was twenty cents per kilowatt. C. 


FORT WORTH, TEX.—The City Commission is about to 
adopt an ordinance authorizing the expenditure of $62,605.45 for 
improvements to the municipal electric light plant, including not 
less than 400 new arc lamps. Write to City Engineer Tremmell. 


GLENDALE, CAL.—A combination of local men has been 
formed by Frank Campbell, L. C. Brand, J. F. McIntyre and D. 
Griswold for the purpose of forming a company, with a capital 
stock of $150,000, to furnish electricity and gas to Glendale and 
vicinity. OA, 


CARROLLTON, GA.—An election has been ordered at Car- 
rollton for March 30, to determiny the question of issuing bonds 
either for purchasing and enlarging the local electric-light plant, 
or for building a new plant. The contract for lighting, now held 
by a private concern, expires shortly. L. 


EAGLE RIVER, WIS.—The special election held for the pur- 
pose of granting free electric power to the aluminum plant, 
which will employ 150 hands, has resulted in 153 votes for and 
9 against. This is the initial industry for Eagle River's new 
$100,000 dam, generating 1,300 horsepower, 


SENECA, S. C.—The contract for building the new Seneca 
town-lighting system was awarded to the Piedmont Electric 
Company, Anderson, S. C., there being fourteen bids all told. 
The generator will be a Westinghouse three-phase- sixty-cycle, 
2,300-volt machine, The town will build the power house, L. 


CHARLESTOWN, MISS.—An electric-light plant is about to 
be installed at Charlestown. The equipment will probably be 
for tungsten street lighting, employing alternating current at 
1,100 volts, sixty cycles. Information will be gladly received by 
Mr. Saunders, mayor of Charlestown, or the Lamb-Fish Lumber 
Company. 


HORNBROOK, CAL.—The Siskiyou Electric Company has 
received equipment for the extension of its power lines from 
Snowdon to the mines on the Klamath River below Hornbrook, 
and will begin construction immediately. Work will begin about 
April 1 on the proposed line through Little Shasta Valley to 
Sisson and Dunsmuir. A. 


ZIRCONIA, N. H.—The Green River Manufacturing Company, 
of Zirconia, has about completed the mill it has been construct- 
ing during the past year. It has installed about 7,500 spindles 
and accompanying apparatus, for the production of fine combed 
yarns. The machinery is driven by electricity generated in the 
company’s waterpower plant. 


TOWER MILLS, L. I.—Muralt & Company, of New York 
city, have been awarded the contract for remodeling and en- 
larging the waterpower plant on the Peconic River at Tower 
Mills. New turbines of the vertical-shaft type will replace the 
old waterwheels now in use and an additional unit of the same 
general design will be installed, 


ASHLAND, ORE.—The temporary injunction held by the 
Electric Light Company against this city was dissolved by the 
circuit court this week and the city is again able to proceed 
with the issuance of bonds for the construction of its municipal 
light and power plant. Bonds for $77,500 have been sold to 
Morris Brothers of Portland, Ore. A. 


FORT WAYNE, ALA.—The Alabama Railway and Powe! 
Company plans to build a waterpower-electric plant to transmit 
electricity for power to Birmingham and intervening towns, ® 
distance of seventy miles from the proposed power plant. The 
president is H. T. Henderson, of the Henderson Engineering 
Company, Durango, Colo. 
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KRAMER, IND.—The Indiana Springs Company, Kramer, 
Ind., has placed an order with the Central Laboratory Supply 
Company, Lafayette, Ind., for a complete electric-lighting plant, 
to consist of two generating units, a switchboard and a number 
of motors. The installation is being made under the direction 
of J. W. Esterline, consulting engineer. 


ALBANY, N. Y.—The upstate Public Service Commission has 
given consent to the consolidation of the Watertown Light and 
Power Company and the Watertown Gas Light Company. A pre 
vious application made to the commission was strenuously op- 
posed by the city government of Watertown, and on July 13 last 
the commission denied the application. 


RICHMOND, VA.—The committee on electricity of the Com- 
mon Council has reported favorably an plans and specifications 
for the new municipal electric-light plant and the report has 
been adopted by the Common Council, and the committee was 
empowered to call for proposals. The plans were drawn by 
Pressley and Weller, consulting engineers. L. 


FREDERICKSBURG, VA.—The Electric Generating Company 
will lease waterpower from the Fredericksburg Power Company 
and expects to build an electric plant with a capacity of 2,000- 
horsepower. William C. Whitner, president of Fredericksburg 
Power Company, will probably act as consulting engineer in 
preparation of plans for power house and hydraulic development. 
The plans will be ready April 1. 


MACON, GA.—Application has been made to the Town Coun- 
cil by the Central Georgia Power Company for a franchise to 
construct transmission lines in and through the town for utiliza- 
tion of power to be generated at the company plant near Jack- 
son, Ga. The company will begin operations in the coming 
twelvemonth, it is said, and the application will be acted upon 
immediately by the Macon Council. L. 


SAN FRANCISCO, CAL.—The Great Western Power Com- 
pany has repaired the nine miles of steel towers overthrown 
by the storms of last January and is again supplying the bay 
cities with power. The towers which were previously buried 
in the earth are now set in concrete foundations. Excavation 
work is under way for the company’s sub-station at Brighton, 
Cal., and construction will be started at once. A. 


ANSONVILLE, N. C.—A waterpower near this town, the 
property of A. H. Richardson, of Charlotte, N. C., is being 
surveyed with a view to probable development, there being an 
available fall of 150 feet within a distance of half a mile, by 
digging a canal part of which will be provided for by the natural 
lay of the land, A. F. Lyman will make the survey along a 
horseshoe bend in the river, which creates a rather unusual 
but economic waterpower possibility. L. 


NEWCASTLE, VA.—The Craig Waterpower Company will 
develop two waterpowers; each to generate 2,500 horsepower. 
The first plant on Meadow Creek, Newcastle, will develop 2,500 
horsepower under a fall of 800 feet head. Its equipment will in- 
clude a_steel-tower transmission line twenty miles long, to 
Roanoke, with capacity for both plants. The second plant, to be 
installed later, on Johns Creek, is to develop 2,500 horsepower 
under 225 feet head. A. L. Sibert is president, and C. S. 
Wenger is engineer in charge. 


SAN FRANCISCO, CAL.—James K. Moffitt, J. D. Galloway, 
H. P. Goodman and E, H. Rollins & Sons, bondholders in the 
Stanislaus Electric Power Company, Stanislaus Electric Railway 
Company, Tuolumne Water and Power Company and the United 
Construction Company, have authorized Attorney Chas, P. Eels 
to contest the foreclosure of the mortgage held against those 
companies by the Knickerbocker Trust Company of New York. 
The other defendants have filed answers consenting to the fore- 
closure of the mortgage and the sale of the properties. A. 


TERRE HAUTE, IND.—Incorporation papers have been filed 
with the Secretary of State by the Vigo Electric Company with 
a capital of $200,000. The object of the company is to construct 
and equip a generating plant to manufacture, transmit and 
distribute electric current to towns, cities and to the public 
generally for heating, lighting and power purposes. The in- 
corporators are: F., M. Fauvre, Charles Moniger and Monroe 
George. This company is building a plant near a coal mine a 
few miles from Terre Haute and is now securing contracts to 
light towns and cities. S. 


TOLEDO, O—C. J. Nolan, superintendent of the Libbey 
Glass works at Toledo, O., has perfected a machine which prom- 
ises to revolutionize the electric bulb-blowing industry. Under 
an agreement with the American Flint Glass Workers’ Union 
two of these machines will be installed at the Libbey glass 
plant, to run for a period of ninety days. The machine is 
pronounced a marvel by those who have seen it. It will re- 
place three glass blowers and in Toledo alone will do away 
with the work of 200 men engaged in this work. It has a 
capacity of 3,600 electric light bulbs in eight hours. It will not 
do away with the gathering boys and cleaners. If the ninety 
days’ trial proves successful the Libbey Glass Company will 
take up the machine and develop it. H. 
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DANVILLE, VA.—The Dan River Power and Manufacturing 
Company, Danville, Va., at a stockholders’ meeting held re- 
cently decided to erect a $1,000,000 addition to the plant at 
Danville. The decision is to build a modern plant of 50,000 
spindles and 1,500 looms for the production of cotton fabrics. 
The plans will call for the erection of a three-story building, 
550 by 150 feet, in which the textile-manufacturing machinery 
will be placed. The power will be electricity, and it will be 
transmitted through the mill from the company’s waterpower 
plant. An auxiliary steam plant will be provided for emer- 
gencies. 


CHARLOTTE, N. C.—The new city charter, containing a sec- 
tion placing the regulation of rates of public utilities in the 
hands of the board of aldermen, will be voted on at a special 
election April 6. As the present city charter has been amended 
in the same manner, the “rate clause” will become effective 
during the month of May in any event, but it is not believed 
that this power will be made use of by the city authorities, they 
also having power to regulate the service, to which latter propo- 
sition no objection was offered by the public utilities corporations 
doing business here. A tax of one dollar on each pole in the city 
limits may also be imposed. L. 


PUBLICATIONS. 


RAILWAY STATISTICS.—Railway Statistics of the Dominion 
of Canada for the year ended June 30, 1908, has been published. 
This contains the report which has been made up from sworn 
returns furnished by the several railway companies. 


FIVE-YEAR TOPICAL INDEX OF THE ELECTRIC JOUR- 
NAL—The Electric Club, Pittsburg, Pa., has published a five- 
year topical index of the Electric Journal. This index sum- 
marizes the articles published in Vols. 1, 2, 3, 4 and 5 from 
December, 1904, to December, 1908. The index is arranged 
according to the topical classification of electrical and railway 
engineering references published in the February issue of the 
Electric Journal. The references do not necessarily bear the 
author's titles of the articles, but aim rather to give good con- 
ceptions of the subject-matter. Four broad divisions are made 
as follows: Mechanical Engineering, Electrical Engineering, 
Railway Engineering and Miscellaneous. These classifications 
are further subdivided and the references are printed only on 
one side of each sheet so as to make it possible for the pasting 
up or notation of special references, 


THE DETERIORATION OF LEAD SHEATHS OF TELE. 
PHONE CABLES—One of the most important papers read be- 
fore the conference committee of representatives of the leading 
independent telephone operating companies at Boston, Mass., on 
January 23, was that by Thomas G. Spencer of Rochester, N. Y., 
entitled “The Deterioration of Lead Sheaths of Aerial and Under- 
ground Telephone Cables.” This paper takes up the analysis of 
the metallic characteristics of the lead sheath and outlines the 
causes of deterioration and the probability of injury. The proper 
handling of the cable is indicated and a number of suggestions 
made with regard to decreasing the maintenance through the 
establishment of proper engineering requirements. This paper 
has been reprinted in bulletin form and will be sent to anyone 
interested upon application to the Stromberg-Carlson Telephone 
Manufacturing Company, Rochester, N. Y. 


ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 


WEATHERFORD, TEX.—A street-railway franchise has been 
granted to J. T. Patterson and associates of Weatherford. 


GLOBE, ARIZ.—George W. P. Hunt has been granted a 
twenty-five-year franchise for an electric street railroad in this 
city. A. 

DULUTH, MINN.—Charles P. Craig is interested in the con- 
struction of a suburban line from the city limits to the Jean du 
Luth farm. C. 

WALLACE, IDAHO—W. J. Hall, representing the Ccur 
d'Alene Electric Company has been granted an electric railway 
franchise in this city. A. 

SAN ANTONIO, TEX.—The San Antonio Traction Company 
contemplates building a four-mile extension to the stockyards 
and Palm Garden, a suburb. 


HOPKINSVILLE, KY.—Stockholders of the City Light Com- 
pany are reported to contemplate building a street railway. 
E. K. Dewey is vice-president and general manager. 


PORTLAND, ORE.—F. I. Fuller, representing the Portland 
Railway, Light and Power Company, announces that during the 
coming year short extensions will be made on some of the 
present lines in this city. A. 


ANDERSON, S. C.—The Anderson Traction Company will 
solicit $150,000 preferred stock for the purpose of paying off 
the company’s indebtedness and of taking the_company out of 
the hands of a receiver, and to build a nine-mile extension to 
the town of Pelzer, costing $100,000,'|-Later\reports are that the 
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stock is being rapidly subscribed. 
eighteen miles of track. 


LEWISTON, IDAHO—W., A. Leet and C. A. Taylor of Salem, 
Ore., have purchased the Nez Perce & Idaho Electric Railway 
Company and will complete the remaining fourteen miles of the 
road in the next sixty days. A. 


CORPUS CHRISTI, TEX.—M. Ucovitch of Corpus Christi 
has applied for an electric street-railway franchise. W. B. 
Tuttle, general manager of the San Antonio Traction Company, 
is also reported to be interested. 


EUGENE, ORE.—The Lane County Asset Company is mak- 
ing preliminary surveys for an electric railway from Eugene 
to the mouth of the Suislaw River. Within ninety days the 
company expects to commence construction work. A. 


CINCINNATI, OHIO—At the annual meeting of the Cincin- 
nati, Newport and Covington Light and Traction Company to- 
day Louis J. Hauck was elected a director to succeed Joseph S. 
Trevor. The other retiring directors were re-elected. 


SAN FRANCISCO, CAL—An agreement has been made 
between the United Railroads and the State Harbor Commis- 
sioners by which the company, after March 1, will pay $250 per 
month for the right to operate its cars on East Street. A. 


MINNEAPOLIS, MINN.—C. J. Swanson, with offices in the 
Kasota Block, and others are organizing a company to construct 
an electric road from Minneapolis to Anoka, passing through 
Fridley, which town alone has pledged $75,000 toward the un- 
dertaking. C. 


VALLEJO, CAL.—As a result of the application of Randall, 
Wright & Trowbridge of Oakland for a franchise for an electric 
line from this city to Benecia and White Sulphur Springs, the 
Board of Supervisors will receive bids until April 1 for the sale 
of the franchise. A. 


GRAND JUNCTION, COLO —Negotiations have been com- 
pleted for financing the Fruit Belt Electric line, which is to be 
constructed from Palisade down the valley through Grand Junc- 
tion and Fruita to De Beque, a distance of forty miles, at a total 
cost of $4,000,000. 


SPRINGFIELD, ILL.—The Illinois Inland Electric Railway 
has been incorporated at Springfield to construct an electric line 
from Pana to Springfield. The capital stock of $50,000 has been 
subscribed by the incorporators, G. W. Davidson, C. O. Beroth 
and T, C. Kennedy. 


LAFAYETTE, IND.—The Ft. Wayne & Wabash Valley Trac- 
tion Company has disposed of $1,000,000 first-mortgage bonds, 
the proceeds to be used for the construction of a new power 
house in this city and the improvement of the line between this 
city and Logansport. 


PLUM, WASH.—For the purpose of building an electric line 
from Plum, Wash., on the Columbia River, to Coulee City, about 
fifty miles, Seattle capitalists have organized a company, and 
the surveys and right-of-way have been purchased. A power site 
at Monoghan Rapids, about twelve miles from Plum, will be de- 
veloped, 


GRAND FORKS, N. D.—The Grand Forks Electric Railway 
Company has appointed Edward P. Burch, consulting engineer, 
Minneapolis, Minn., to draw plans for its electric-railway system 
in Grand Forks and East Grand Forks and for its motive power. 
It is understood that purchases will be made at the consulting 
- engineer's office. 


TERRE HAUTE, IND.—Contractors for the Terre Haute, 
Indianapolis & Eastern Traction Company have begun work on 
the construction of a new power plant. This plant will be 
equipped with a battery of four boilers, a 300-kilowatt turbine, 
automatic coal and ash handling apparatus, and will have a 
capacity of 500 horsepower. S. 


WASHINGTON, PA.—A project is being considered for the 
construction of an electric railway from Washington, Pa., via 
Marianna and Waynesburg, to Morgantown, with a branch line 
from Waynesburg to Brownsville to connect with the Charleroi 
line. Among those interested are Representative George C. 
Sturges and Davis Elkins, son of Senator Elkins, 


INDIANAPOLIS, IND.—At a meeting of the stockholders 
of the Columbus, Greensburg & Richmond Traction Company, 
held ín- this city March 10, the old board of directors were 
elected, and in turn elected the following officers: President, 
A. M. Kuhn; secretary, Robert E. Moore, Indianapolis, and W. J. 
Walters of Richmond, treasurer. Plans were discussed for build- 
ing a line from Columbus to Greensburg and Richmond this 
year. S. 


The company operates 
L. 
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TOLEDO, O.—An interesting meeting was held at Lima this 
week by the accounting departments represented in the Central 
Electric Railway Association of Ohio, Indiana and Michigan. 
The purpose of the meeting was the adoption of a uniform sys- 
tem of inter-railway accountiing. More than thirty traction lines 
are represented in the agreement. M. W. Glover, auditor of 
the Ohio Electric Railway Company, was chairman, and C. W, 
Baker, of the Western Ohio Electric Railway Company, secre- 
tary. H. 


* ALBANY, N. Y.—The plan of the New York Central & Hud- 
son River Railroad Company for the refinancing and reorganiza- 
tion of its electric and lighting properties in New York state has 
come before the Public Service Commission, Second District, on 
the application of the Rochester Railway Company and the 
Sodus Bay Railway Company to consolidate and to authorize the 
Central to take over the capital stock of a new corporation to 
be known as the New York State Railways. Through the latter 
company it is hoped to merge the so-called Vanderbilt properties. 


GULFPORT, MISS.—The Gulfport & Mississippi Coast Trac- 
tion Company will largely increase the present capacity of its 
Gulfport plant by the installation of a 1,500-kilowatt Parsons 
steam turbine, which has been ordered for shipment on May 1. 
A storage-battery plant of “Chloride accumulators” is being added 
to the Gulfport station and the company is at present building 
six miles of additional track, which will extend its trolley 
system from Long Beach to Pass Christian, Miss. At the lat- 
ter town it will also install and operate an electric-lighting 
system. 


CHICAGO, ILL.—The Chicago Railways Company has let a 


contract for approximately 10,000 car wheels for the north, west 


and northwest side car lines. The order, which is said to be 
largest single order for wheels ever placed by a street car com- 
pany, was placed with the Carnegie Steel Company. All new 
cars will be equipped with the “noiseless” wheels and they will 
also be used for renewals on old cars. The life of the new solid 
steel forged and rolled wheels is placed at 140,000 miles, while 
the duration of a cast-steel wheel, the kind now in use, has 
been considerably less than 40,000 miles. They scale in at ap 
proximately 800 pounds the car less than the old wheels. 


NEW YORK, N. Y.—Following the application of the McAdoo 
tunnel companies to build a subway from Thirty-third Street 
and Sixth Avenue to the Grand Central Station, and the an- 
nouncement of President Shonts of the Interborough that this 
company has a $50,000,000 subway plan in contemplation, the 
Public Service Commission received on March 9 from William 
J. Wilgus and his associates in the recently formed New Am 
sterdam corporation, a proposal to construct, if suitable legisla- 
tion is obtained, a belt line elevated and subway road for both 
passengers and freight as far up as Fifty-ninth Street, with 
crosstown connections under Fifty-eighth Street and under Forty 
third Street, Seventh or Eighth Avenue and Thirtieth Street. 
Mr. Wilgus has as associates Gustav H. Schwab, the general 
agent of the North German Lloyd; the banking house of C. D. 
Halsey & Company of 15 Broad Street, the large contracting 
firm of J. G. White & Company, P. A. S. Frank'in of the Inter- 
natfonal Mercantile Marine, the banking firm of Hodenpyl, Wal- 
bridge & Company of 7 Wall Street, a concern that has had 
much to do with the financing of traction enterprises, and C. C. 
Cuyler of 44 Pine Street, the newly-elected president of the 
United States Mortgage and Trust Company. The name under 
which the Wilgus project is now advanced is the Inter-Terminal 
Belt Line. 


NEW YORK, N. Y.—President Theodore P. Shonts of the 
Interborough-Metropolitan Company sent to the Public Service 
Commission on March 10 a letter embodying the outline of the 
Interborough’s proposed plan of subway extension, which is said 
to involve the expenditure of $50,000,000 of private capital and 
$1,000,000 of the city’s money. In its briefest terms the plan 
contemplates a west side two-track express subway from Times 
Square fo the Battery, an east side express subway up Lexing 
ton Avenue from the Grand Central Station to connect with the 
present Lenox Avenue branch at 149th Street, third tracks On 
the Second and Third Avenue elevated lines, and the extension 
of the stations in the present subway so as to accommodate ten- 
car express trains and six-car locals. The opposition of the 
Interborough Rapid Transit Company urged before the Public 
Service Commission to the application of the Hudson & Mar- 
hattan Railway Company for permission to extend its tunnel 
from the present terminal at Thirty-third Street and Sixth 
Avenue to the Grand Central depot appeared to hinge largely 
on the contention that the Belmont interests would be impeded 
at a most important point in their efforts to give an extension 
of transit facilities to the public of this city. 
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TELEPHONE AND TELEGRAPH. 
(Specia! Correspondence.) 
RAYMOND, WASH.—The Willipa Harbor Telephone D 
pany has been incorporated here. 
HIGHMORE, S. D.—The Van Order Telephone Company Ta 
been incorporated, with a capital stock of $2,000. P. 


PIERRE, S. D.—The U. S. Sonora Telephone Company pa 
been incorporated, with a capital stock of $200,000. 
BROWNS VALLEY, MINN.—The Browns Valley ienaa 
Company has been incorporated, with a capital stock of $50,000. 
MINCO, OKLA.—The Consolidated Telephone Company has 
been incorporated, with a capital stock of $5,000. P. 
NORMAN, OKLA.—The Norman Telephone Company will 
spend about $50, 000 in improvements at Norman. P. 
ST. JOSEPH, MO.—The Citizens’ Telephone Company has 
changed its name to the Home Telephone Company. P. 
KNOWLES, N. M.—The Knowles-Monument Telephone Com- 
papy has been incorporated, with a capital stock of $10,000. 
NORTH PLATTE, NEB.—The South Side Mutual Telephone 
Company has been incorporated with a capital stock of 
$5,000. P. 
WHAT CHEER, IOWA—J. T. Snouffer, manager of the lo- 
cal telephone company, is considering the installation of a new 
switchboard. C. 


SAN FRANCISCO, CAL.—The Home Telephone Company 
will build two more substations in this city, the plans of which 
are now complete. A. 


SAN JUAN, CAL.—A farmers’ telephone line, to be known 
as the Old Mission Telephone Company, is being organized 
here by W. W. Canfield. 


VISALIA, CAL.—The Tulare Home Telephone and Telegraph 
Company has been incorporated here with a capital stock of 
$25,000 by E. W. Rice, G. C. Harris, B. W. Chenowth, Scott 
Hendricks and T. J. Franklin. 


ELY, NEV.—The Spring Valley Telephone Company has 
been incorporated here to operate a telephone line between 
Muncy and Oseola, Nev. The incorporators are E. L. Fletcher, 
Henry C. Nicholson, Joseph E. Stevens and Eugene Giles. A. 


TOLEDO, O.—A handsome new three-story building will be 
erected at Lima, O., early this spring to be used exclusively 
by the Home Telephone Company of that city. The building 
will be erected on West North Street and will cost $17,000. H. 


COMO, IND.—The Como Telephone Company has incor- 
porated with a capital of $10,000. The company proposes to 
build and equip a telephone system in Como, and in Jay, Wells 
and Randolph counties. Directors: J. L. Resur, O. E. Lacy, 
D. W. Bell, J. H. Dull and G. C. Day. S. 


BLAIRSBURG, IOWA— Farmers in Blairsburg township have 
organized the Cedar View Telephone Company, with G. W. Cole- 
man, as president; P. C. Stone, treasurer, and H. L. Doty, secre- 
tary. A line will be built to Webster City to connect with the 
Hamilton County Independent Company. C. 


MICHIGANTOWN, IND.—The stockholders of the Michigan- 
town Telephone Company have elected the following officers: 
President, William Huffer; secretary, Charles Delhi, and treas- 
urer, Chas. W. Everman. The directors voted to purchase ma- 
terial and increase the capacity of the plant. 


NEW YORK, N. Y.—Wireless messages from the station 
on the pier at Atlantic City brought aid March 11 to the 
schooner Ann J. Trainor, which was later reported coming up 
the New Jersey coast in tow of an ocean-going tug. The vessel 
was almost dismantled and wreckage incumbered her deck. 


FREDERICKSBURG, VA.—The stockholders of the Potomac 
& Rappahannock Telephone Company, in Westmoreland County, 
at a recent meeting decided to continue their lines on to the 
town of Montross, the county seat of Westmoreland, and also 
to build a line from Colonial Beach to Fredericksburg. The 
lines in operation are proving great conveniences to patrons, L. 


SEATTLE, WASH.—The United Wireless Telegraph Com- 
pany has begun the erection of a three-story building in this 
city for the manufacture of wireless telegraph instruments. The 
machinery to be installed is estimated to cost about $8,000. Two 
representatives of this company left this week for the Orient, 
where they are to install instruments. Efforts are to be made 
by these men to establish a trans-Pacific wireless record. 


WASHINGTON, D. C.—In the Supreme Court the Western 
Union Telegraph Company has lost its appeal from the judgment 
of the Virginia court upholding the validity of the law of that 
state providing a penalty of $100 for failure to deliver a tele- 
gram. This company alleged that as it was necessary in trans: 
mitting the telegram from Graham to East Radford, both within 
the state, to send it to Bluefield, W. Va., and Washington, D. C., 
the law ‘in this case was an interference with interstate com- 
merce. The claim, the court said, was not filed in time and 
there was no certainty that the Federal question was involved. 
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TOLEDO, O.—Under a contract closed recently at Cleveland 
the United States Telephone Company leased its wires to the 
Independent Long Distance Telephone and Telegraph Syndicate 
for a period of ninety-nine years. The latter is composed of a 
number of prominent capitalists, many of whom are interested 
in the former concern. The new company has not yet been 
organized, but will be within a short time. Under this lease 
the long-distance line of the Independent is extended to the 
Atlantic, south to Louisville and west to Kansas City. New 
lines will be built, connecting with other lines, and messages 
will be carried by mileage. H. 


NEW PROPOSALS. 

UNDERGROUND CABLE FOR TORONTO, CANADA—The 
city of Toronto has issued specifications covering underground 
cable to the value of about $40,000. Tenders are to be in before 
the end of March. Address the Electrical Department, City Hall, 
Toronto, Canada. f 

POST OFFICE, SUMPTER, S. C.—The Treasury Department, 
office of the Supervising Architect, will receive sealed proposals 
at Washington, D. C., until 3 o’clock p. m., on the 19th day of 
April, 1909, for the construction complete of the United States 
Post Office at Sumter, South Carolina, in accordance with the 
drawings and specifications, copies of which may be had at that 
office or at the office of the Postmaster at Sumter, S. C., at the 
discretion of the supervising architect. 

LAMP STANDARDS, U. S. POST OFFICE, SAN JOSE, 
CAL.—The Treasury Department, office of the Supervising Archi- 
tect, Washington, D. C., will receive sealed proposals until 3 
o’clock p. m. on the 15th day of April, 1909, for the lamp stand- 
ards, etc. (complete in place), at the U. S. Post Office at San 
Jose, Cal., in accordance with drawings and specifications, copies 
of which. may be had at that office or at the office of the 
custodian at San Jose, Cal., at the discretion of the supervising 
architect. 

UNITED STATES POST OFFICES AT PITTSBURG, KAN., 
AND FAYETTEVILLE, N. C.—The office of the Supervising Ar- 
chitect, Washington, D. C., will receive sealed proposals until 
April 14, for the construction (including plumbing, gas piping, 
heating apparatus, electric conduits and wiring) of the United 
States Post Offices at Fayetteville, N. C., and Pittsburg, Kan., 
in accordance with specifications, which may be obtained from 
the custodians of the sites, or at the office of the Supervising 
Architect. 

UNITED STATES ASSAY OFFICE BUILDING, NEW YORK, 
N. Y.—The office of the Supervising Architect, Washington, D. C., 
will receive sealed proposals until April 12, for the construction 
(including plumbing, water-supply system, etc.) of the super- 
structure to the extension, remodeling, etc., of the United States 
Assay Office Building, New York city, in accordance with specifi- 
cations which may be had at the office of the Superintendent of 
Construction, United States Custom House, New York city, or 
at the office of the Supervising Architect. 


DATES AHEAD. 

Worcester Mechanical and Electric Exposition. 
Hall, Worcester, Mass., March 27-April 3. 

Louisville Electrical Show. The Armory, Louisville, Ky., 
April 12-24. 

Missouri Electric Light, Gas and Railway Association. An- 
nual convention, Springfield, Mo., April 15-17. 

Iowa Electrical Association. Annual convention, 
Rapids, Iowa, April. 

American Electrochemical Society. 
Falls, Ontario, May 6-8. 

Omaha Electrical Show. 
May 6-15. 

Southwestern Electrical and Gas Association. 


vention, Dallas, Tex., May. 
American Association of Electric Motor Manufacturers. An- 


nual convention, Hot Springs, Va., May 18-20. 

Ohio Society of Mechanical, Electrical and Steam Engineers. 
Annual convention, Canton, Ohio, May 21-22. 

National Electric Light Association. Annual convention, At- 
lantic City, N. J., June 1-4. 

Association of Edison Purchasing Agents. 
tion, Atlantic City, N. J., June 1-4. 

American Railway Master Mechanics’ Association. 
convention, Atlantic City, N. J., June. 

Master Car Builders’ Association. 
lantic City, N. J., June. 

American Institute of Electrical Engineers. 
tion, Thousand Islands, N. Y., June 28. 

Ohio Electric Light Association. Annual convention, Toledo, 
July 13-15. 

National Electrical Contractors’ Association. 
vention, Toledo, Ohio, July 21-23. 


Mechanics’ 


Cedar 
Next meeting, Niagara 
Omaha Auditorium, Omaha, Neb., 


Annual con- 


Annual conven- 


Annual 
Annual convention, At- 


Annual conven- 


Annual con- 
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PERSONAL MENTION. 


MR. R. A. DEMARS has been appointed chief engineer of the 
electric plant at Cloquet, Minn. C. 


— MR. W. W. DAVENPORT, for two years manager of the 
Iowa Telephone Company, at Clinton, lowa, has been promoted 
to the position of traveling auditor. C. 


MR. R. V. SUTLIFFE, formerly superintendent of the Dayton 
Electrical Manufacturing Company, is now in charge of the 
New York office of the Hoyt Electric Instrument Works, 1931 
Broadway, New York city. 


MR. HENRY C. MARTIN has resigned his position as as- 
sistant general passenger agent for the Twin City Rapid Transit 
Company, of Minneapolis, Minn., to accept one with the Okla- 
homa Electric Railways at Oklahoma City. C. 


PROF. H. H. NORRIS has resigned the secretaryship of the 
Cornell Branch, A. I. E. E., and, while he will maintain an active 
part in the work, the office of secretary has been filled by the 
election of Mr. B. C. Dennison, instructor in the electrical engi- 
neering department of the university. 


MR. HENRY M. STEELE, who has for the past few years 
been with J. G. White & Co., engineers and constructors, 
43 Exchange Place, New York city, as chief civil engineer, has 
resigned on account of ill health, and has removed with his fam- 
ily from New York to Asheville, N. C. 


MR. GEORGE F. FENNO, for the last two years insurance 
engineer with the Middle States Inspection Bureau, an organiza- 
tion maintained by thirty-six of the leading fire-insurance com- 
panies, has resigned in order to join the staff of the George H. 
Gibson Company, advertising engineers, Tribune Building, New 
York city. Mr. Fenno is a graduate of Sibley College, Cornell 
University, class of ’06, and for some time after leaving school 
was telephone engineer for the New York & New Jersey Tele- 
phone Company. His experience with the Middle States Inspec- 
tion Bureau has made him widely familiar with engineering and 
manufacturing plants, which will be valuable to him in his pres- 
ent work of promoting the sale of engineering supplies and equip- 
ment by means of publicity. 


OBITUARY. 


MR. HARMON H. WOODWORTH, advertising manager and 
assistant sales manager of the Automatic Electric Company of 
Chicago, Ill., died on Wednesday, February 24. It is with a 
genuine emotion of sorrow that we make this announcement. 
He was a fine young man and his death comes as a severe 
personal shock to a large circle of friends in both private and 
business life. 


MAJOR EDMUND LOUIS ZALINSKI, retired army officer, 
inventor and engineer, best known for his invention of the 
pneumatic dynamite-throwing gun, died of pneumonia at the 
New York Hospital, New York city, March 10. Major Zalinski 
was born in Kurnich, Prussian Poland, on December 13, 1849. 
He came to America with his parents when he was four years 
of age. In the civil war he was appointed an aid on the staff 
of Gen. Nelson A. Miles. In 1865 he was commissioned a lieu- 
tenant of artillery, following an act of gallantry on the field of 
Hatcher’s Run, Virginia. He was promoted to first lieutenant 
in 1867 and to a captaincy in 1887. Between 1882 and 1889 
Major Zalinski became widely known as an inventor, and was 
actively engaged in experimental work in the perfecting of vari- 
ous military devices. At one me he was considered one of the 
greatest authorities on high explosives in the world. Some of 
his inventions were a ramrod bayonet, a telescopic sight for 
artillery, and an intrenching tool. He was best known for his 
development and perfection of the pneumatic dynamite torpedo 
gun, This weapon uses pneumatic power, and throws a projec- 
tile weighing 1,000 pounds, charged with 500 pounds of high ex- 
plosive. The Vesuvius was armed with three of these guns. In 
1904 he was retired from the army with the rank of major. He 
was a pioneer in the development of scientific data connected 
with the study of reflectors and reflecting surfaces as used in 
electric lighting. Recently he was elected president of the Bu- 
reau of Illuminating Engineering, New York, N. Y. Major Za- 
linski was a member of the American Association for the Ad- 
vancement of Science, Illuminating Engineering Society and the 
American Institute of Electrical Engineers, and also of the 
Century, Union League, Engineers’ and Lotos clubs. 


NEW MANUFACTURING COMPANIES. 


EAST ORANGE, N. J.—The Darby-Meeker Company has been 
formed with a capital of $125,000. The incorporators are Jobn 
Darby, Clifford D. Meeker and Harold D. Meeker. The company 
is to manufacture electrical apparatus. 


MANITOWOC, WIS.—The newly formed Aluminium Goods 
Manufacturing Company includes the Manitowoc Aluminium 
Novelty Company, the Two Rivers Aluminium Company and the 
New Jersey Aluminium Company of Newark, N. J. The company 
is incorporated under the laws of New Jersey with a capital 
stock of $750,000. G. A. Kruppschnitt of Newark, N. J., is 
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president, and Joseph Koenig of Two Rivers and George Vits 
of Manitowoc are vice-presidents. 


: | 
ELECTRICAL SECURITIES. 


While trite, and apt to be considered as worn nearly thread- 
bare, the only excuse for such a lame and halt market as was 
witnessed last week seems to be some considerable apprehension, 
or possibly misapprehension, over tariff changes. Marking time 
appears to be the order of the day, and of actual developments 
there seems to be nothing to chronicle. With the tariff recon- 


struction settled, however, it is apparent that much of the apathy 


now overwhelming so many affairs will be dispelled. 

Dividends have been declared upon the following electrical 
securities: United Gas Improvement Company; regular quarterly 
dividend of two per cent, payable April 15 to stock of record 
March 31. Massachusetts Lighting Companies; regular quarterly 
dividend of one-and-one-half per cent, payable April 15 to stock 
of record April 1. West India Electric Company: a quarterly 
dividend of one-and-one-fourth per cent (the rate heretofore being 
One per cent quarterly). Regular quarterly dividend of one-and- 
three-fourths per cent on the stock of the Manhattan Railway 
Company, the elevated roads of the Interborough Rapid Transit 
system, which guarantees a seven-per-cent dividend as rental, 
payable April 1. Toronto Railway; a quarterly dividend of one- 
and-three-fourths per cent, payable April 1, against one-and-one- 
half per cent for the previous quarter. Western Union Telegraph 
Company; the regular quarterly dividend of three-fourths of one 
per cent, payable April 15 to stock of record March 20. United 
Traction and Electric Company; regular quarterly dividend of 
one-and-one-fourth per cent on the capital stock, payable to stock 
of record April 1. Quarterly guaranteed dividend of $1.75 per 
share on the West End Street Railway common stock, payable 
April 1. Union Traction Company of Indiana; regular semi- 
annual dividend of two-and-one-half per cent on the preferred 
stock, payable April 1 to stock of record March 28. American 
Telephone and Telegraph Company, the regular quarterly divi- 
dend of $2 per share, payable April 15 to stock of record 
March 31. Manila Electric Railroad and Light Company, regular 
quarterly dividend of one per cent on the capital stock, payable 
April 1 to stock of record March 23. Cincinnati Gas and Electric 
Company; a regular quarterly dividend of one-and-one-eighth per 
cent, payable April 1. Duluth Edison Electric Company; the 
regular quarterly dividend of one-and-one-half per cent, payable 
April 1 to stockholders of record March 17. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MARCH 13. 


New York: Closing. 
Allis-Chalmers common ..............000- 13 
Allis-Chalmers preferred ..............00- 41 
American Tel. and Tel. Company.......... 129% 
Brookiyn Rapid Transit................05- TOL 
General Electric ......... ccc cee cc eee eee 151% 
Interborough-Metropolitan common ....... 14% 
interborough-Metropolitan preferred ...... 43g 


Kings County Electric................000% 125 
Mackay Companies (Postal Telegraph and 


Cable): common .....ssssesssssssasossoo 71 
Mackay Companies (Postal Telegraph and 

Cable) preferred .....sssssosusssssoosoo 703% 
Manhattan Elevated .......... 0c. ceca eee 140 
Metropolitan Street Railway.............. 25 
New York and New Jersey Telephone..... 110 
Western Union “2 ccssa. e504 danni soeeeu G45 65% 
Westinghouse Manufacturing Company.... 77 


The annual meeting of the American Telegraph and Tele- 
phone Company will be held March 30 at noon. Books will be 
closed from March 19 to March 30, inclusive. 

Recent reports of greatly increased earnings on the lines of 
the Brooklyn Rapid Transit system have been exagerated, Presi- 
dent Winter says, although traffic has been considerably ahead 
of that for corresponding weeks of last year since the recovery 
began three months ago. Receipts have run ahead of those 
for corresponding days a year ago on an average of from $2,000 
to $5,000 a day. 


Boston: Closing. 
Edison Electric YWluminating............... 254 
Massachusetts Electric ........cccceeeees 7014 
New England Telephone............-..e+% 130% 
Western Telephone and Telegraph pref... 78 


Philadelphia: 
Electric Company of America...........- 
Electric Storage Battery common......... 
Electric Storage Battery preferred 
Philadelphia Electric ..........ccceceeees 
Philadelphia Rapid Transit.............-6:5 
United Gas Improvement..........-....6:- 

Chicaga: 
Chicago Telephone 
Commonwealth Edison .......eccsssessee> 
Metropolitan Elevated preferred.......... 
National Carbon commMmon........sessess»s.. 
National Carbon preferred.........-+seee8 


e... il 
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= INDUSTRIAL ITEMS. 


DEAN BROTHERS STEAM PUMP WORKS, Indianapolis, Ind., 
has prepared a new catalogue illustrating, describing and listing 
its independent air pumps, jet and surface condenser pumps, 
vacuum pumps, air and circulating pumps and condensing ap- 


paratus. 

THE WESTERN ELECTRIC COMPANY, New York and 
Chicago, has issued a unique booklet, entitled “Satisfaction.” 
This shows a number of photographs of President Taft using a 
Western Electric telephone. The facial expressions substantiate 
the title of the booklet. There are also a number of excerpts 
from the writings of Mr. Taft. 


THE CROCKER-WHEELER COMPANY, AMPERE, N. J., in 
its bulletin No. 110, supplies a list of those using its engine-type 
direct-current generators. This list covers fifteen solid pages of 
the names and addresses of industrial plants, street railways, 
railroad and other machine shops, office buildings, stores, schools 
and residences. Several United States battleships are equipped 
with Crocker-Wheeler generators. 


. THE KIMBLE ELECTRIC COMPANY, 324 Washington 
Boulevard, Chicago, Ill, has recently moved to more commodious 
quarters at the above address, finding that the large sale 
achieved by its product of variable-speed alternating-current mo- 
tors had made its former factory at 619 West Adams Street in- 
sufficient for the manufacturing space required. The Kimble 
company has correspondingly enlarged its force of workmen. 

THE MASSACHUSETTS CHEMICAL COMPANY, Walpole, 
Mass., is making further additions to its plant. The present 
addition is to accommodate the increase in the business of the 
molded rubber department. The use of molded rubber goods, 
particularly in the electrical line, has assumed large proportions. 
Bushings, pump valves, rubber mats, car steps, etc., are also 
some of the specialties of this department of the Massachusetts 
Chemical Company. 

THE GENERAL COMPRESSED-AIR AND VACUUM MaA- 
CHINERY COMPANY, St. Louis, Mo., is sending out its booklet 
No. 90 on the ‘fhurman portable electric vacuum cleaner. This 
machine is operated from any electric-light socket; is practically 
fool-proof and does not require mechanical ability to operate. A 
complete set of devices goes with each outfit to clean carpets, 
rugs, upholstery, tuft buttons, draperies, tapestries, walls, bare 
and tile floors, clothing, mattresses, etc., besides face and body 
massage tools. 


DOSSERT & COMPANY, 242 West Forty-first Street, New 
York city, report having received the following large orders 
during the current week: From the Compagnie Egyptienne 
Thomson-Houston, Cairo, Egypt, 500 cable taps and 500 back 
connection lugs: from the Western Electric Company, for ship- 
ment to Johannesburg, South Africa, 300 front connection lugs, 
200 two-ways, 100 three-ways and 100 cable taps; from the 
United Electric Light and Power Company, 2,000  flat-shank 
terminal lugs for service cut-outs. 


THE J. LANG ELECTRIC COMPANY, 117-128 North Lin- 
coln Street, Chicago, has designed a Universal service cabinet 
which combines a main switch, main fuse, meter loop and panel 
board in one. This does away with the necessity of two sepa- 
rate cabinets, reduces the number of connections, and simplities 
the installation. The cabinet is particularly for use on small 
installations, such as residences, apartment buildings, small 
stores, etc., and can be used on a two-wire, 110-volt system, or 
a three-wire, 250-125-volt system. The change can be made in 
a moment's time. A new circular being mailed by the Lang 
Electric Company describes, specifies and lists these panels, 


THE AMERICAN ENGINE COMPANY, Bound Brook, N. J., 
directs attention to the space-saving qualities of the angle-com- 
pound engine it has recently introduced. One of these engines, 
of a capacity of 500 horsepower, was recently selected to drive 
a centrifugal circulating pump in connection with the condenser 
outfit of the Interborough Rapid Transit Company at the Fifty- 
ninth Street and North River power house, New York City. 
The American Engine Company also reports a sale of an angle- 
compound engine to the United States Government for the Coast 
Artillery School at Fort Monroe, to be installed along with two 


American Ball duplex compound engines. 


THE NATIONAL ELECTRIC LAMP ASSOCIATION'S ENGI- 
NEERING DEPARTMENT, Cleveland, Ohio, has just published 
Bulletin No. 6D on the subject of tungsten multiple lamps for 
100 to 125 volts, describing the twenty-five and forty-watt units 
having standard short Edison bases with small bulbs, and forty, 
sixty and 100-watt units with skirted Edison bases and large 
bulbs. This bulletin is a very valuable compendium of informa- 
tion and engineering data relating to the commercial sizes of 
tungsten incandescent lamps. Curves shown indicate the candle- 
power, current and efficiency of the lamps during their life, and 
tables give the per cent variation of the candlepower of these 
units for various percentages of regulation of the voltage. An 
amount of useful information is given for the operation of tung- 
sten lamps and the selection of reflectors. A very carefully com- 
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puted table shows the comparative costs of the different fila- 
mented lamps for the usual commercial power charges. The 
final pages of the bulletin, given over to illumination data, illus- 
trate the new high efficiency styles of extensive, intensive and 
focusing Holophane reflectors, giving characteristic light-distribu- 
tion curves and illumination tables from which the intensity of 
inumination from the standard sizes of lamps can be computed 
at vertical and horizontal distances. 

DIE MASCHINENFABRIK OERLIKON, of Oerlikon, near 
Zurich, Switzerland, has published recently a number of bulletins 
relating to its new or improved manufactures. One of these 
describes its oil-insulated and air-cooled transformers, another 
enclosed switch cabinets for large polyphase-induction motors, 
and a third is devoted to a new type of portable riveting ma- 
chine, termed by the makers “electro-hydraulic;” the latter is 
really a compact motor-driven hydraulic riveter. An interesting 
publication by this firm is a forty-page pamphlet giving the re- 
sults of an investigation made by Dr. H. Behn-Eschenburg on 
the effects of the single-phase motors of the Seebach-Wettingen 
line on telephonic transmission. 

THE AVERY SCALE COMPANY, North Milwaukee, Wis., 
maker of the Avery patent automatic scale for weighing coal de- 
livered at power houses, has recently placed on the market its 
track scale and truck weigher, which automatically indicates the 
vet weight of every car or truck load of coal, adds up and reg- 
isters the total net weight of all loads, and counts the number 
of loads passing over the machine. With this machine, skilled 
labor is entirely unnecessary, the movement of a single hand 
lever or wheel performing all the above operations. A reliable 
record can be automatically obtained of the day’s weighing or 
of weighings for any given period. These scales have been in- 
stalled in a number of power stations. 

THE HOSKINS MANUFACTURING COMPANY, formerly 
The Hoskins Company of Chicago, has opened its new plant 
and general offices at 453 to 471 Lawton Avenue, Detroit, Mich., 
where it has an extensive factory, new equipment, and enlarged 
facilities for making and distributing its established line of 
electric furnaces, pyrometers and heating appliances. With the 
reorganization and increase of capital to $500,000, the manage- 
ment remains the same as before. The officers of the company 


` are: Hoyt Post, president: W. W. Talman, vice-president and 


sales manager; E. F. Hoskins, general manager and treasurer, 
and Jonathan Palmer, Jr., secretary. A. L. Marsh will continue 
in the capacity of electrical engineer for the company. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
has published an index to its bulletins Nos. 1001 to 1113, which 
is arranged both numerically and by subject. Among the bul- 
letins just completed are No. 1113, devoted to three-bearing 
belted direct-current generators with balance wheels particularly 
adapted for use with internal combustion engines, and No. 1114 
which describes fan motors for every kind of service; the 
latter publication comprises twenty-four pages replete with over 
thirty excellent engravings of the various types of electric fans 
made by this company. A circular has also been prepared that 
describes electrically-driven, double-acting, high-speed piston 
pumps in sizes having capacities from 125 to 1,000 gallons per 


hour. 

THE HARVARD ELECTRIC COMPANY, 66 West Van Buren 
Street, Chicago, announces the receipt of a letter from its sales 
manager, Allen L. Haase, which says: “Throughout my present 
trip, covering part of the great Northwest and particularly 
Iowa, Nebraska, etc., all through this territory there is a buoyant 
feeling among the business men that seems to assure a good 
volume of business from that entire section this year, and I 
was especially pleased with the condition existing all through 
this great agricultural belt. Of course, the entire territory that 
I am covering on this trip is tributary to Chicago, and it is a 
pleasure to realize the warm and cordial attitude that the busi- 
ness men throughout this territory present to Chicago manu- 
facturers and jobbers.” 


THE DtBOIS IRON WORKS, DuBois, Pa., manufacturers 
of “DuBois” gas engines and steam and power pumps, has been 
awarded the contract for the complete equipment and installa- 
tion of the pumping station for the Clarion Water Works, 
Clarion, Pa. The machinery purchased consists of one 150-horse- 
power “DuBois” tandem natural gas engine, geared to a million- 
gallon pump. Also one fifty-horsepower unit for driving air 
compressor, one centrifugal pump, together with all the necessary 
fittings, etc. The plant is installed as an auxiliary to the present 
steam pumping equipment, which will eventually be replaced by 
a duplicate of the new gas-engine-driven unit. The engines and 
pumps will work against a head of 685 feet, pumping through 
4,000 feet of ten-inch main to the standpipe. A complete new 
power station is being erected and the plant when finished will 
be one of the most efficient and modern of the kind in the 
country. The DuBois Iron Works has also been awarded a 
contract for a 160-horsepower twin-tandem gas engine, direct- 
connected to a 100-kilowatt generator for the Hghting plant_of 
the Seventy-fourth Regiment State~ Armory- Building ‘at Buf- 


falo, N. Y. 
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Issued (United States Patent Office) March 9 1909. 


914,875. ELECTROMAGNETIC CLUTCH. Heinrich Ast, Vienna, 
Austria-Hungary, assignor to the firm of Vulcan Maschinen- 
fabriks-Actien-Gesellschaft, Vienna, Austria-Hungary. Filed 
June 15, 1906. Is proyided with means on the running bush 
to deflect the lubricant in a direction to avoid the parts 
likely to be injuriously affected thereby. 


914,386. BLOCK-SIGNALING SYSTEM. Harry M. Coulter, Chi- 
cago, Ill., assignor of one-half to Alfred Stromberg, Chicago, 
Ill. Filed August 2, 1907. A track circuit includes a con- 
trolling relay associated with each block, track contacts lo- 
cated in each block and a signaling circuit extending from 
each relay to the track contacts of the second block in 
each direction. 


914,395. TELEPHONE DISINFECTOR. Mary A. Dohney, Chi- 
cago, Ill. Filed August 21, 1908. A circular receptacle con- 
taining a germicide capsule is attached to the transmitter 
mouthpiece. 


_ 914,398. DEVICE FOR VENDING ELECTRICITY. Evan Evans, 
Berlin, Germany, assignor to Bergmann Elektricitits-Werke- 
Aktiengesellschaft, Berlin, Germany, Filed January 6, 1908. 
In a prepayment meter the coin closes a gap in the circuit. 


914,412. RAILROAD SIGNAL. Henry H. Hoeschen, Omaha, Neb. 
Filed May 27, 1907. Combined with a signal are induction 
coils whose armature is operated through a pair of train- 
actuated levers. 


914,413. ELECTRIC FAN. Alfred T. Hoevet, New York, N. Y. 
Filed January 11, 1908. Depending from the casing of the 
fan motor is a member containing a switch and fitting into 
a socket in the base. 


914,435. ROTARY CIRCUIT CLOSER. Frank E. Lind, Kent, 
Ohio, Filed July 9, 1908. A radial contact arm is carried 
by a shaft and is adapted to pass between and make elec- 
trical contact with sets of two balls, each arranged in an 
annular insulating head. : 


914,445. ENGINEER'S ALARM. Edward McClintock, St. Paul, 
Minn., assignor to McClintock Manufacturing Company, St. 
Paul, Minn. Filed December 18, 1905. Normally closed cau- 
tion and danger signal circuits are carried by the locomo- 
tives and there are means whereby these circuits on a second 
train will be successively broken to operate their signals 
when the track circuit of a block is interrupted by the 
passage of a train ahead. 


914,447. ELECTRIC SWITCH-LOCK. Walter P. Neubert, Swiss- 
vale Borough, Pa., assignor to the Union Switch and Signal 
Company, Swissvale, Pa. Filed September 10, 1908. Com- 
bined with a railroad switch is a lock with a pivoted dog for 
controlling the locking mechanism and electrical devices for 
releasing the dog. 


914,461. ELECTRIC BLOCK SYSTEM FOR RAILWAYS. Charles 
H. Shaffer, Muskegon, Mich. Filed April 1, 1907. A trolley 
wire is divided into blocks with a station at their junction, 
signaling instruments in the station connected one to the 
trolley section of each block, and a telephone that can be 
connected with either section. 


914,468. LOCKOUT FOR PARTY-LINE TELEPHONES. William 
F. Wagner, Detroit, Mich., and William E. Shiels, Toledo, 
Ohio, assignors to the Gravity Lockout Company, Toledo, 
Ohio. Filed February 26, 1908. Mechanical and magnetic 
means are adapted to close the ground circuit and open the 
primary circuit when another telephone in the line is in use. 


914,482. RAILROAD AUTOMATIC DANGER AND SAFETY SIG- 
NAL SYSTEM. Albert F. Eells, Boston, Mass., assignor of 
one-eighth to William J. Barnette, U. S. Navy, Washington, 
D. C. Filed August 15, 1908. Each car carries a signal- 
controlling device in a normally closed circuit. The entry 
of another car in the block weakens the current in the cir- 
cuit without interrupting it and thus causes the controlling 
device to act. 


914,483. DEVICE FOR PREVENTING COLLISIONS AT SBA. 
Georg Erdmann, Berlin, and Clara Fischer, Charlottenburg, 


Germany, guardian of Gotthold Fischer, an insane person. ' 


Filed October 21, 1907. The apparatus comprises a self- 
acting transmitter of electric waves, a receiver for such 
waves located on another ship and mechanism actuated by 
current in the receiver circuit for stopping the engines of the 
ship. 

914,489. ELECTRIC FURNACE. Samuel F, Hall, Niagara Falls, 


N. Y., assignor to Norton Company, Worcester, Mass. Filed 
June 1, 1908. Is provided with a furnace chamber having 


exterior and interior walls exposed on one side to the charge 
and on the other side to the air. 


914,499. ELECTRICITY RECTIFIER. Thomas J. Murphy, Roch- 
ester, N. Y. Filed March 19, 1908. A synchronous motor 
drives a commutator that enables two condensers to dis- 
charge over air gaps and thus form alternate paths for half 
the main alternating-current wave. 


914,515. SWITCH. Carl D. Rolfe and Carl F. Fox, Rochester, 
N. Y., assignors to Charles A. Rolfe, Redlands, Cal. Filed 
January 7, 1907. Two spring-actuated and normally-open con- 
tact members are adapted to close a first circuit, a swing 
arm being adapted to close a second circuit and if moved 
still farther to close the first circuit. 


914,532. ELECTRIC IGNITION APPARATUS FOR INTERNAL 
COMBUSTION ENGINES. Chester H. Thordarson, Chicago, 
Ill. Filed February 15, 1907. Combined with a number of 
sparking terminals is an inductor alternator with primary 
and secondary coils placed on radial cores, the secondaries 
being connected to the sparking terminals. 


914,535. OPERATING MECHANISM FOR CIRCUIT CON- 
TROLLERS. Norval W. Truxal, Boston, Mass. Filed June 
13, 1907. The flow of fiuid between two receptacles governs 
the operation of the switch. 


914,537. AUTOMATIC ELECTRIC IGNITER SWITCH. Cromy 
L. Vannort, Louisville, Ky. Filed December 21, 1905. Com- 
prises an electrically-operated switch that holds a battery 
circuit normally closed and a dynamo circuit normally open, 
a shunt around the dynamo containing a signal lamp to 
indicate when the dynamo is operating. 


914,499.—-MURPHY ELECTRICITY RECTIFIER. 


914,540. SPARK PLUG. Frank J. Watt, Detroit, Mich, Filed 
September 9, 1908. Consists of a tubular metal nipple, an 
insulating bushing screw-threaded into it and having 4 
counterbored lower end with a metal bushing seated in the 
counterbore, 


914,569. AUTOMATIC ALARM FOR SPRINKLER SYSTEMS. 
George O. Haskell, New York, N. Y. Filed April 1, 1908. 
A hydrostatic differential in communication with a DE 
contains an electric conductor adapted to close & circ 
by its movement and thus sound an alarm on the releasing 
of a sprinkler head. 


914,611. RAILWAY SIGNALING MEANS. Thomas W. Stanage, 
Porterville, Cal., assignor of one-half to Aubrey M. rami 
Porterville, Cal. Filed July 13, 1908. A system for i 
dicating to the engineer of a train within any block 
entrance of an oncoming train therein has provided a cur 
rent rail, and a switch connecting adjacent sections erase 
on the passage of a train and thus operating a signal in 
locomotive cab. 


914,626. CONTACT-MAKER FOR HELM INDICATORS. ram 
W. Wood, Newport News, Va., assignor to Charles Cory 


John M. Cory, New: York, N. Y. Filed December 19, ha 
Comprises a contact drum, a contact arm monata tt W 


shaft, a second shaft, gears carried by the two t 
crossbar also carried by the-second shaft, an oscillatory pos 
and a connection between (the post and,the crossbar. 
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914,646. STORAGE BATTERY. Edward C. Ekströmer, Boston, 
Mass., assignor to Joseph C. Kent, trustee. Filed June 3, 
1907. ' The cover plate for the cell is of non-fiexible material 
adapted to closely fit the battery casing and provided with 
depending members arranged transversely to the element 
and having their lower edges in contact with all the plates 
and separators when in position. 


914,657. ELECTRIC ACCUMULATOR PLATE. Charles F. 
Guyon and Robert W. Vicarey, New York, N. Y., assignors 
to Industrial Storage Battery Company. Filed October 30, 
1908. Consists of a conducting rib and a number of V-shaped 
strips of thin metal alternately corrugated and non-corru- 
gated laterally projecting from the rib. 


914,677. SHUNT-CONTACT FOR ELECTRIC SWITCHES. Will 
iam M. Scott, Philadelphia, Pa. Filed March 26, 1907. The 
carbon tips of a circuit-breaker are made of a mixture of 
carbon with finely-divided material of higher conductivity. 


914,684. ARC LAMP. William F. Warner, Muncie, Ind., assignor 
to Warner Arc Lamp Company, Muncie, Ind. Filed June 25, 
1906. Consists of a solenoid in each branch of the circuit, 
a walking beam at the ends of which the solenoid cores are 
secured, a switch to throw the current from one solenoid to 
the other, a thermostat actuated by a current to move the 
switch, and connections between the walking beam and 


914,869.—FLAMING-ARC LAMP WITH MAGAZINES. 


clutch, so that with each movement of the former the 
clutch will release and then pick up the movable electrode. 


914,690. TELEPHONE SYSTEM. Frank W. Wood, Newport 
News, Va., assignor to Charles Cory and John M. Cory, New 
York, N. Y. Filed July 6, 1906. Contains a clearing-out drop 
and a non-inductive resistance connected in shunt therewith. 


914,713. MULTIPLEX TELEGRAPH SYSTEM. Tullio Giara, 
Boston, Mass. Filed July 28, 1905. Has a keyboard for 
sending alternating-current impulses over the main line, a 
local circuit controlling the printing mechanism, and a means 
for closing this circuit comprising an electromagnet in the 
main line and a vibrator attuned to respond to alternating 
current of a definite frequency. 


914,715. REGISTERING MECHANISM FOR’ TELEPHONES. 
Vincent D. Greene and Karl W. Fort, Chicago, Ill. Filed 
September 9, 1907. Combined with the call-effecting device 
of an automatic telephone is a register for outgoing calls 
consisting of a circuit controller and means whereby the 
registering mechanism is operated and the controller re- 
turned to normal position. 

914,719. TROLLEY BASE. John A. Hanson, Detroit, Mich. 
Filed March 9, 1908. A spring-actuated auxiliary arm is 
slidably connected to the trolley pole so as to exert an up- 
ward pull upon it. 

914,721. SYSTEM FOR PROTECTION AGAINST FIRE. Henry 
B. Helm, New York, N. Y. Filed August 11, 1908. A group 
of endless wires containing fusible links and tensioning 
means is connected with an electric alarm and indicating 
apparatus. 


914,756. ELECTRICALLY-OPERATED BRAKE. Charles Saun- 
ders, Philadelphia, Pa., assignor to Lidgerwood Manufacturing 
Company. Filed March 27, 1906. Combined with a wheel 
and a bandbrake therefor is a solenoid suspended from the 
brake band and adapted to release the brake. 


914,762. CONDUIT RECEPTACLE. James S. Stewart, New 
York, N. Y., assignor to Annie Stewart, New York, N. Y. 
Filed March 7, 1908. Combined with an outlet box having 
a perforated cover plate is a porcelain receptacle received 
through the plate and freely removable means adapted to 
be fastened on the outside of the Pa for anchoring the 
receptacle in place. 
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914,768. ELECTRIC-LIGHT CORD OR CABLE ADJUSTER. 
Frank E. Walker and Arthur C. Walker, River Point, R., I. 
Filed April 1, 1907. A double concave block is mounted on 
a base and a clamping member is pivotally mounted upon it, 
so that the grooves in the block and clamping members con- 
stitute a curved duct for the cord which the latter member 


is adapted to clamp. 


914,772. PORTABLE ELECTRIC-LIGHT FIXTURE. Leroy A. 
Williamson, Providence, R. I. Filed May 29, 1908. A lamp 
socket is mounted in a casing which also contains lamp cord 
wound around the socket to which one end is fastened, the 
free end passing through a hole in the casing and being con- 
nected to an attachment plug. 


914,801. AUTOMATIC ELECTRICAL SIGNALING SYSTEM FOR 
RAILWAYS. Charles Crandall, Newport, R. I., assignor of 
one-half to Henry F. Curran, Springfield, Mass. Filed Octo- 
ber 12, 1907. Renewed September 2, 1908. Comprises a 
relay, an alternating current connected therewith, devices 
for converting this into a direct-pulsating current of ‘high ten- 
sion and for charging aerial conductors therewith, a loco- 
motive equipped with a receiving apparatus made operative 
by electrical impulses from the aerial conductors when the 
engine enters the latter’s zone. 


914,941.—-TRANSFORMER STRUCTURE. 


914,808. RAIL BOND. Fred H. Daniels, Worcester, Mass. Filed 
October 16, 1906. Consists of two telescopic members en- 
gaging the rail from opposite sides and having each a 
flanged head whose inner face is soldered to the rail. 


914,837. LINE SUPPORT. John D. Hilliard, Albany, N. Y. 
Filed November 1, 1906. A tie wire on an insulator has a 
clamp securing its free ends and the conductor in parallel 
relation in the same plane. 


914,840. BINNACLE LIGHT. Benjamin V. How, Weston, Mass., 
assignor to Mary Isabelle How, Weston, Mass. Filed De- 
cember 21, 1907. A mariner’s compass has a binnacle with 
an oscillatory upright shaft supported by it and an arm 
projecting from the shaft carrying at its tip an incandescent 
lamp adapted to illuminate any desired part of the dial. 


914,856. ELECTROLYTIC APPARATUS. Otto Meyer, Richmond, 
Va. Filed February 10, 1908. The cell is composed of three 
concentric pipes, the inner and outermost being electrodes. 


914,868 and 914,869. ELECTRIC ARC LAMP. Charles Oliver, 
Woolwich, England. Filed July 7, 1905, and July 1, 1907. 
A flaming-arc lamp is provided with two carbon-holding 
magazines and means to move one of them toward the other. 


914,875. ELECTRICAL INSHCT DESTROYER. Peter J. Peter- 
son, Oakland, Cal. Filed June 15, 1908. A glass plate is 
mounted parallel to the window pane and on each side of 
the narrow space thus formed is stretched a set of oppositely 
charged electric wires. 


914,877. TELEGRAPH REPEATER. George L. Rawdon, Cleve- 
land, O. Filed April 30, 1908. A pair of main receiving re- 
lays, each having a main and a differential magnet, has 
means whereby the armature of one relay controls directly 
one coil of the differential magnet of the opposite relay. 


914,878. ELECTRIC SWITCH. Stacey G. Read, Springfield, 
Mass. Filed January 20, 1908. A block provided with a 
fulcrum pocket has a removable oscillatory switch arm 
parece to utilize the walls of the pocket as an external 
fulcrum. 


006 


914,888. ELECTRICALLY-HEATED CURLING-IRON. Brigham 
Y. Snyder, Salt Lake City, Utah, assignor to Electric Utility 
Company, Salt Lake City, Utah. Filed January 29, 1908. 
Renewed January 11, 1909. One prong contains an electrical 
heating means. 


914,891. ELECTRODE FOR ARC LIGHTS. Charles P. Stein- 
metz, Schenectady, N. Y., assignor to General Electric Com- 
pany. Filed February 26, 1902. Renewed February 26, 1904. 
An arc-lamp electrode in which magnetite predominates. 


914,892. ELECTRIC CURRENT AND VOLTAGE REGULATOR. 
Simon B. Storer, Syracuse, N. Y. Filed February 6, 1906. 
Comprises two electrical elements opposing each other so as 
to produce a balance, a solenoid having a movable plunger 
and retracting means therefor for automatically maintaining 
& predetermined current in one of the elements. 


914,939. ELECTRIC ARC LAMP. Richard Fleming and Crom- 
- well A. B. Halvorson, Jr., Lynn, Mass., assignors to General 
Electric Company. Filed December 26, 1903. In a luminous 
arc lamp the non-consuming electrode comprises an annular 
member from which the arc extends in normal operation and 
means for removing material deposited on the peripheral 
surface of this member from the arc. 


914,941. TRANSFORMER STRUCTURE. Charles Le G. Fortescue, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Filed June 8, 1907. The laminated 
core consists of a number of parallel cruciform legs and 
cross members joining the same at their ends, brackets at 
the ends of the core legs, and means located in the reéntrant 
angles thereof for connecting the brackets at opposite ends. 


914,946. METHOD OF WELDING. Frederick G. Haldy, Stam- 
ford, Conn., assignor to The Yale and Towne Manufacturing 
Company, Stamford, Conn. Filed July 25, 1908. Method of 
making a chain link consists in heating the abutting ends 
of the blank by means of an electric current and forcing 
them together. 


914,948. ROTARY PLANING MACHINE. Ellis J. Hannum, Phila- 
delphia, Pa., assignor to Newton Machine Tool Works, Phila- 
delphia, Pa. Filed March 27, 1907. A motor is mounted on 
the frame and drives the cutter head through gearing. 


914,959. CURRENT INDICATING APPARATUS. John §8. J. 
Lallie, Denver, Colo. Filed March 24, 1906. Propellers 
placed on the bottom of the stream of water are connected 


915,056.—HOLOPHANE ARC. 


with an electric circuit containing a telephone receiver and 
battery so that electric impulses corresponding to the speed 
of rotation are transmitted to the receiver. 


914,964. IGNITER. Joseph H. Mantion, John B. Mantion, and 
Arthur W. Stanley, Hull, Quebec, Canada. Filed March 18, 
1908. A torch stick of conducting material is adapted to be 
drawn across two adjacent but separated electrodes of 
opposite polarity so as to produce ignition sparks. 


914,972. CONTROLLER FOR ELECTRIC MOTORS. Thomas S. 
Perkins, Wilkinsburg, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. Filed March 7, 1904. The 
controller contains retarding means for the device short- 
circuiting resistance in series with the armature. 


914,975. PORTABLE ELECTRIC LIGHT. Guy R. Radley, Mil- 
waukee, Wis. Filed July 27, 1905. Parallel with a metal 
shell provided with a socket and reflector is an annular 
metallic holder with a spring circuit-closing contact at its 
base. 

914,981. TRANSFORMER. Harold B. Smith, Worcester, Mass., 
assignor to Westinghouse Electric and Manufacturing Com- 
pany. Filed September 4, 1906. A high-tension transformer 
winding comprises concentric cylindrical coils formed of 
strap conductors and spacing tubes and barrier plates of 
insulating material serving to separate the coils. 


914,995. ELECTRIC CIGAR LIGHTER. John W. Todd, Jr., 
Jackson, Miss., assignor to O. S. Johnson and C. M. Cain, 
Jackson, Miss. Filed January 8, 1908. Two metallic contact 
strips, each providing a tortuous passage for an electric 
current, are arranged in a slot in the top of a casing. 
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915,016. ELECTRIC CONTROLLER. Frank E. Case, Canton, O., 
assignor to The Harvard Company, Canton, O. Filed June 29, 
1908. Comprises a lever and a disc coaxially pivoted, a 
rheostat on the disc, and fixed jaws and disc jaws co- 
operating with a switch blade for changing the connections. 


915,044. PHOTOGRAPHIC-PRINTING APPARATUS. Thomas T. 
Sabroe, Copenhagen, Denmark. Filed April 16, 1907. Inside 
a copying cylinder is a mercury-vapor lamp. 


915,048. MOLDED RECEPTACLE. Harold B. Smith, Worcester, 
Mass., assignor to Westinghouse Electric and Manufacturing 
Company. Original application filed September 4, 1906. Di- 
vided and this application filed January 5, 1997. A concrete 
tank for a high-tension transformer has a sectional sheet- 
metal lining provided with lateral projections imbedded in the 
concrete and cemented together. 


915,052. ARC LAMP. Willis R. Whitney, Boston, Mass., assignor 
to General Electric Company. Filed November 16, 1903. A 
luminous arc lamp has a non-consuming positive electrode 
and a negative electrode containing magnetic oxide of iron. 


915,053. REVERSING SWITCH. James Dalziel, Derby, England. 
Filed April 6, 1907. The movable arm is connected to the 
controlling moving part by means of reversely set pawls and 
a ratchet with reversely set teeth. 


915,056. ILLUMINATOR. Van Rensselaer Lansingh, New York, 
N. Y., assignor to Holophane Glass Company, New York, 
N. Y. Filed October 20, 1906. A form of Holophane “arc” 
comprises a cluster of incandescent lamps with an inde- 
pendent prismatic reflector for each lamp and a master re- 
flector common to and enclosing all the lamps and intended 
to reflect the combined light in a downward direction. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of electrical patents (issued by the United 
States Patent Office) that expired March 16, 1909: 


470,666. POLICE AND FIRE-ALARM SIGNALING APPARATUS. 
L. B. Firman, Chicago, Ill. 


470,667. COMBINED POLICE AND FIRE-ALARM SIGNAL AP- 
PARATUS. L. B. Firman, Chicago, Ill. 


470,697. PROTECTOR FOR ELECTRICAL APPARATUS. C. H. 
Morse, Cambridge, Mass. 
470,701. SECONDARY BATTERY. 
Crapo, Rochester, N. Y. 
470,721. LIGHTNING ARRESTER. E. Thomson, Lynn, Mass. 
470,7122. TELL-TALE DEVICE FOR ELECTRIC CIRCUITS. E. 
Tregoning, Malden, Mass. 

470,748. ELECTRIC SWITCH. S. Deacon, Lynn, Mass. 

470,749. FIELD MAGNET FOR DYNAMOS. G. E. Dorman, Chi- 
cago, Ill. 

470,768. PRINTING TELEGRAPH. E. J. Silkman, Baltimore, Md. 

470,772 and 470,773. CIRCUIT-INTERRUPTING DEVICE. A. 
Wurts, Pittsburg, Pa. 

470,774. APPARATUS FOR PROTECTING CIRCUITS. A. 
Wurts, Pittsburg, Pa. 

470,784 and 470,785. DYNAMO. W. H. Elkins, Cambridge, Mass. 

470,786. APPOINTMENT SIGNAL FOR TELEPHONES. S. W. 
Gray, Fort Dodge, Iowa. 

470,792. GALVANIC BATTERY. F. H. Root, Chicago, Il. 
470,793. SWITCH FOR ELECTRIC SIGNALING APPARATUS. 
L. Sellner, Vienna, Austria-Hungary. 
470,813. ELECTRIC RAILWAY SIGNAL. 

Chester, N. Y. 


470,817. ELECTRIC RAILWAY MOTOR. F. O. Blackwell, New 
York, N. Y. 


470,831. ANNUNCIATOR. A. H. Brintnell, Toronto, Canada. 


470,865. TRANSMISSION OF ELECTRICAL ENERGY TO A 
DISTANCE. M. Deprez and J. Carpenter, Paris, France. 


470,924. ELECTRIC CONDUCTOR. T. A. Edison, Llewellyn 
Park, N. J. 

470,926. DYNAMO-ELECTRIC MACHINE OR MOTOR. T. A. 
Edison, Llewellyn Park, N: J. 

470,928. ALTERNATING-CURRENT GENERATOR. T. A. Edi- 
son, Llewellyn Park, N. J. 

470,930. DYNAMO-ELECTRIC MACHINE. 
Llewellyn Park, N. J. 


471,063 and 471,064. ELECTRIC ELEVATORS. R. C. Smith, 
Yonkers, N. Y. 


G. E. Parker and C. E. 
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CONSTRUCTIVE VERSUS DESTRUCTIVE CRITICISM. 

The Puritans in the Colony of Massachusetts Bay applied 
principles of Jaw, developed under generations of monarehies 
and directly received from the Romans by the thrones of 
Europe before the Middle Ages, to the principles of local self- 
government. They formed the town meeting, which was an 
assembly for the purpose of confcrring together, and then from 
established facts decided what was to be done. 

The element which was thus introduced into the lown 
meeting was virtually the power of decision by the people at 
large, and this development of the affairs of individual de- 
cision has advanced from generation to generation until it has 
permeated the whole body politic, developing a spirit of con- 
structive criticism essential to the establishment of improve- 
ments which could not otherwise have been initiated. 

Great as has been the development of the spirit of criti- 
cism from this shore settlement of 275 years ago, the spirit of 
criticism is frequently indicated by its analytical, rather than 
constructive, character. 

There is no matter of public information which does not 
receive public criticism; whether the person is possessed with 
information of the facts, which would otherwise afford him 
the right to offer such criticism, being, very often, beside the 
question. Such critics, it would seem, are frequently deserving 
of the apostrophe which Carlyle made to Voltaire: “It is true 
you swing the torch for burning old abuses; but where. O 
where, do you wield the hammer for building new reforms?” 

The basic principle of economy which furnishes people 
with the luxuries of modern civilization is the growth of the 
commercial unit, and this has progressed in the face of the 
directly disadvantageous conditions of increase in the price of 
labor, and also conceding that raw material of one process 
may be furnished as a product of some preliminary processes. 
This increase in the price of labor is mentioned only to show 
the skill of organization which has increased the production 
of labor at a greater rate than the increase in wages. 

This diminution of price is shown in every expense of a 
staple which is large enough to be the subject of collective 
effort. 
ished in a mileage rate of sixty per cent in half a century; 


to which should be added a greater credit for the speed of 


For example, the price of transportation has dimin- 


transportation. 

Illumination, by gas or electricity, has gone down in price 
and increased in efficiency; particularly with electric lighting, 
so that in addition to the luxury of illumination, it is possible 
to carry on many of the higher industries under artificial 
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illumination which were formerly limited to the hours of 
natural sunlight and in such locations as were unobstructed 
by the shadows of other buildings. 

Electric transmission of power from the large unit has 
diminished the cost of power to small users over seventy-five 
per cent, as is shown by careful examinations of all of the 
elements contributing to the cost of independent prime movers 
in small units, while other predominant conditions in the trans- 
mission of power has reached such commercial improvements 
that the large consumers of power cannot afford to use other 
methods of transmission in new work. 

In the manufacture of textiles the cost of plain cotton 
cloth has diminished to less than one-ninth that received for 
the first machine-made cloth in this country. Hours of labor 
have diminished, wages have increased, cotton has been reduced 
slightly, but the efficiency of the large industrial unit has out- 
stripped all in the establishment of the final economy. 

Facts like the above, in which these domestic instances 
within the personal knowledge of most anyone, have been cited 
as showing the beneficial results which have accompanied the 
increase of the industrial unit. 

The continuous operation of these large enterprises must 
be assured ; their conduct demands a wider range than is within 
the skill of any one being, and their operation cannot be at 
the hazard of a single life. The man may die; the corporation 
must go ahead without disruption by the Probate Court. 

The amount of capital required is beyond the exercise 
of the most opulent, and therefore, for any of the large indus- 
trics, capital has become a collective noun, the corporate stock 
is really an industrial savings bank, the stockholders generally 
outnumber the employes, and many on the stock ledger are 
also on the pay-roll. 

The amount of responsibility for the management of these 
enterprises is something which cannot be entrusted to any 
but those competent for the position; and as learning was 
maintained through the Middle Ages by the doctrine of selec- 
tion of competent leaders in the church, while thrones fed by 
inheritance tottered and fell, the leaders of these corporations 
are developed by selection from those experienced in tneir 
methods. 

It is but just and right that those in charge should give 
account of their stewardship in the forms prescribed by law in 
order that the thousands who are interested in the final welfare 
may have information by which to Judge their own interests. 

It has been our endeavor to avoid any statements subject 
to controversy in the above. There may be questions of that 
nature involved in the industrial problems of the country, but 
they are not salient points. There is one resultant question 
which reaches to the welfare of the thousands and thousands 
of provident people who choose this method of investment for 
their savings, and this is why this class of business enterprise 
should be the subject of attacks. 

The effect of calling a dog a bad name applies equally 
well to any invested capital, either by the impairment of the 
price of securities to far below their legitimate market value 
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or the prevention of additional capital to carry. on’ improve- 
ments of great value to some local district, as has occurred in 
the cases of railroads. 

During the past year thirteen states have passed valued 
railroad rates, and it has been said, without contradiction, that 
there is no evidence of a single instance of an investigation 
of the cost of transportation preliminary to such legislation. 
Transfers have been ordered on electric railroads under con- 
ditions which have changed prosperous corporations to the 
most impecunious conditions, with officers helplessly waiting, 
like Micawber, for something to turn up. Electric lighting 
companies established by local capital, invested in the spirit of 
enterprise, have been paralyzed by rates enacted with the intre- 
pidity of ignorance. 

All of these changes are felt first upon the labor emplcyed 
by the thousands by these enterprises, by the persons who have 
invested their savings in its stock, by the character of the 
service which must be furnished at such a low price as to pre- 
vent the adoption of improvements. 

Is it not time for the American people to revert to the 
fundamental condition of the town meeting of the old colony 
of Massachusetts Bay, and to consider, and to confer upon 
these questions in their generality as applying to all, and spe 
cifically reach to the industries, and to those skilled in ma- 
chinery, to those prudent in their savings, and ask if in con- 
nection with the proper exercise of legal supervision for the pro- 
tection of the rights of all, that supervision should be pro- 
tective, and not libelous, and even destructive. 


THE CHICAGO SUBWAY. 


The local transportation committee has issued a volumi- 
nous report on: the engineering and economic features of an 
extensive subway system for the city of Chicago. It is pro 
posed to construct the subway of such a size that a good share 
of the traffic now enjoyed by the elevated and surface lines 
may be diverted to certain sections of the tunnel system. Pro- 
visions are made for pipe galleries and conduit systems, and it 
is suggested that the present network of the utilities corpora- 
tions be not disturbed during the construction work. Outside 
of the cost of damages to the foundations of buildings and 
subsequent reconstruction, the cost of building the subways is 
estimated about $4,000,000 per mile for the four-track sub- 
ways; $3,375,000 per mile for the three-track subways; $3, 
000,000 per mile for the two-track subways, and $800,000 per 
mile for the one-track tunnels. 

According to the statements of the chairman of the trant- 
portation committee, there is available about $8,000,000 to 
begin initial construction, and it is expected that efforts will 
be made to push the work forward as soon as the new Council 
is organized. The city’s share of the transportation receipts 
last year amounted to over $1,500,000, and a like amount is 
due shortly. Under the ordinances the traction companies are 
pledged to pay $5,000,000 toward the expenses of building 
the subways, and its projectors are thus sanguine of an early 
start being made. 
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THE RELATION OF CENTRAL STATIONS TO THE 
AUTOMOBILE BUSINESS. 

In line with the renewed activity which is taking place in 
all forme of business, makers of electric vehicles, storage-bat- 
tery manufacturers and central-station managers are awakening 
to the possibilities of increasing the use of the electric vehicle, 
expanding the utilization of the vehicle storage battery and 
bringing to the central station a profitable line of business in 
charging the batteries. | 

It has been said repeatedly that the only thing which has 
stood in the way of a more extended use of the electric vehicle 
was the lack of co-operation between the various interests in- 
volved in its production. Quite spontaneously all over the 
country there has arisen a recognition of the necessity snd 
utility of such co-operation, and already an organization has 
been started in New England bringing together the storage- 
battery manufacturers, the electric-vehicle builders and the 
other interests having to do with the construction of motors 
and kindred appliances. A similar association has been organ- 
ized on the Pacific Coast, and on Monday of next week there 
will be a session of engineers, manufacturers and central-station 
managers in Cleveland to discuss the relations of the central 
stations to the automobile business. Another meeting will be 
held in Chicago on March 31, and a very interesting discussion 
is assured by virtue of the quality of the papers and the stand- 


ing of the authors already announced. 

The success with which the efforts of several large central 
stations to build up a profitable off-peak business in the charg- 
ing of batteries on electric vehicles has been attended, has en- 
couraged others to look into its possibilities. 
tion is being sought, and the impetus which the initial efforts 
at co-operation has received, will undoubtedly carry the work 
forward in rapid fashion. 

The general practice at the present time is to provide 
garages large enough to handle the apparent demand and 
charge the batteries during the period when the demand for 
power and light.is low, offering a reasonable charge for this 
service in order to secure the business. Even with the invest- 
ment necessary for a suitable site and sheds to house the ve- 
hicles, the proposition of keeping the generating machines Lusy 
when they would otherwise be more or less idle, has been an 
attractive one. This field, however, is full of possibilities, and 
it is quite within reason to expect that, with the electric-vehicie 
manufacturers and the storage-battery makers working hand 
in hand, it will in time be just as easy for the owney of an 
electric vehicle to check a set of batteries and have them charged, 
calling for them when he may find it necessary, as it is at present 
to check a trunk or a picce of luggage. Of course, there are 
many constructional difficulties in the way of this condition 
at present, but it is not entirely illogical to express the hope 
that the advantages to be gained in decreased maintenance due 
to the better handling of the batteries and the facilities which 
can be developed for eliminating from the electric vehicle un- 
certainties of operation and bills for repairs that it will become 


the most popular type of horseless vehicle for city use. 
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ILLINOIS FUEL CONFERENCE. j 

The United States Geological Survey has been carrying 
on some important work in connection with developing metl:ods 
and appliances which will render the practice of coal mining 
less dangerous to the miners and more profitable to the oper- 
ators. In conjunction with the Survey, the Hlinois State 
Geological Survey and the University of Illinois held a con- 
ference recently at Urbana, marking the opening of the Urbana 
Laboratory for Mine Accident and Mine Rescue Work. This 
laboratory has been established under the direction of the Siate 
Geological Survey. 

The opening session of the conférence was held on the 
morning of Thursday, March 11, Dr. W. F. M. Goss, Dean of 
the College of Engineering, presiding. Dr. Goss very briefly 
outlined the nature of the work undertaken by the co-operating 
organizations, and responses were made by representatives of 
the Survey and of the Illinois Coal Operators’ Association. 
A tribute was paid to the work of the scientists who had 
dreamed and experimented and had brought to the hands of 
the mine operators‘ many devices which eliminated the acci- 
dents which, perforce, were largely the result of ignorance, 
indifference and lack of foresight. 

The work of the conference had another, side, which is 
more directly related to the fuel consumer, and thus of prac- 
tical importance and benefit to the corporations generating 
and selling electricity. This departure was in the form of 
discussions of fuel economy, smoke suppression and the selec- 
tion of coal for boiler furnaces. 

The services of the laboratory are to be extended to those 
who desire to secure the benefits thereof, covering a great ter- 
ritory in Illinois, Indiana, Western Kentucky, Iowa, Missouri 
and Michigan. General instruction will be given to mine bosses 
and tests made of methods of conducting rescue work, and 
research carried on for the development of appliances which 
will make for the safer operation of the extensive properties 


in this locality. 


THE MINNESOTA ELECTRICAL ASSOCIATION, 
The second annual convention of the Minnesota Electrical 
Association was held in Minneapolis last week, and, judging 
from the attendance and the satisfaction derived, the society 
is a success and has before it a decidedly useful future. The 
papers presented were of considerable practical benefit to the 
central-station managers, and among other matters discussed 
the subject of methods of building up day loads in small cen- 
tral stations received considerable attention. So many devices 
for use in the home and the shop have heen placed on the 
market by the enterprising manufacturers, that at present the 
central-station manager has an opportunity of building up a 
profitable day load which never existed before. The meetings 
of the State associations are valuable in thus bringing to the 
attention of the central stations the success which has attended 
the efforts of those who have made the initial experiments. 
' Tungsten incandescent lamps came in for a generous share 
of the discussion, and there was also an interesting paper on 
buving coal on the basis of its calorific. value. 


56¢ ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


The Chicago Subway Report. 

_ The report of the Chicago City Coun- 

cil transportation committee, comprising 
three big volumes, containing charts, 
tables and maps, as well as a critical 
analysis of the conditions in the city and 
the probable growth of its population 
during the last half-century, have been 
made public. The analysis of the report 
is made by Alderman Milton J. Foreman, 
chairman of the local transportation com- 
mittee, and the work has been prepared 
by City Engineer Jobn Erickson, Com- 
missioner of Public Works Hanberg and 
Special Assistant Engineer Thomas S. 
Johnston. The map published herewith 
will give a clear understanding of the 
conclusion of the investigators as to the 
initial construction work to be under- 
taken. The report makes the following 
suggestions: 

“The study of the transportation prob- 
lem has brought forth the suggestion that 
it will be desirable to first construct four 
track subways or their equivalent north 
and south at the eastern margin of the 
city, extending from the vicinity of Chi- 
cago avenue and Orleans street to the 
vicinity of State and Twenty-second 
streets, and following this, or contem- 
poraneously with it, to construct other 
subways extending easterly from the vicin- 
ity of Halsted street and Blue Island 
avenue to the eastern margin of the city; 
then northerly to streets just south of the 
main river, and thence westerly to the 
vicinity of Halsted and Lake streets. Fur- 
ther, to establish four subway outlets or 
terminals—one in the vicinity of State 

and Twenty-second streets; one in the 
| vicinity of Chicago avenue and Orleans 
street; the third in the vicinity of Hal- 
sted street and Blue Island avenue; and 
the fourth in the vicinity of Halsted and 
Lake streets. 

“Tt is suggested that two tracks in the 
north and south subways might be used 
for surface lines and two tracks for the 
elevated lines. 

“Trains of the Northwestern Elevated 
Railway might enter the subway in the 
vicinity of Chicago avenue and Orleans 
street and run through to a loop at the 
outlet in the vicinity of State and Twenty- 
second streets, returning to the outlet in 
the vicinity of Chicago avenue and Or- 
leans street, and then proceed to their 
respective destinations. 

“Trains of the South Side Elevated 
might enter the subway in the vicinity 
of State and Twenty-second streets, then 
run through the subways on the tracks 


used also by the Northwestern Elevated 
for its trains in the same direction to a 


loop at the outlet in the vicinity of Chi-. 


cago avenue and Orleans street; and then 
returning through the subway, using the 
same tracks as the Northwestern Elevated 
trains use, in the same or southerly direc- 
tion to the outlet in the vicinity of State 
and Twenty-second streets, and then pro- 
ceed on the elevated structure to their 
respective destinations. 

“Likewise, the surface cars might be 
diverted to the subway entrances, using 
the other two tracks in the subway ex- 
clusively, and operated between two out- 
lets in the way similar to that suggested 
for the operation of the elevated trains. 

“It is not intended to divert all the 
trains of the elevated systems, nor all the 
cars of the surface lines into the sub- 
ways, but only a sufficient number to re- 
heve the congestion of the loop district 
and such additional cars or trains that 
may be required to handle the passengers 
desiring to use the subways. 

“In commenting on the details of the 
trial subways the report goes into a de- 
scription of track and station arrange- 
ment, showing its advantages. It con- 
tinues: 

“Tt will be noted that by the use of the 
island train platforms, located alternately 
between the two tracks for the use of the 
elevated lines, and between the two 
tracks for the use of the surface lines 
operating through the subways, maxi- 
mum efficiency will be obtained at a mini- 
mum width of subway. The train plat- 
forms are sixteen feet in width and longer 
than necessary to accommodate two trains 
of nine cars (one train on each side). 

“By designating the exact point of the 
train platform where trains or cars for 
certain destinations will stop to load pas- 
sengers for those destinations, the length 
of the station stop will be small, which 
will assist in approaching the maximum 
capacity or efficiency of the subway. 

“It will be noted also that passengers 
leaving trains on these different train 
platforms will have a sufficient number of 
stairways to ascend conveniently to the 
train platform galleries (thus avoiding 
the platform crowd waiting to take 
trains), and from such galleries they may 
reach one of the vestibules at each end of 
the train platform, ascending from there 
to the street surface by any of the four 
stairways. | 

“Included in the subway plans but un- 
derneath that part set aside for the use 
of cars and trains, there has been de- 
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signed space for the public utilities that 
are at present buried in the streets and 
accessible only at great cost and incon- 
venience to the public. a 

“The space for utilities has been desig- 
nated as the ‘utilities gallery,’ and con- 
sists of five compartments, each about 
eleven feet wide and from six to eight 
feet high in the clear, located so as to 
receive sewer, water, gas, telephone, tele- 
graph, electric and other public-service 
conduits. 

“The compartments will be of uniform 
width, located parallel with the centre 
lines of streets and separated by lines 
of columns at intervals of about twelve 
feet, so access to the utilities will be con- 
venient at all points and at all times. 

“The general plan of construction is to 
maintain a rectangular section, utilizing 
all the space available between curb walle, 
the street surface and the general level of 
the construction of the Illinois Tunnel 
Company. Variations from this cross-sec- 
tion will, of course, be advisable at en- 
trances to and within tunnels under the 
river. 

“The walls on either side at the curb 
lines should be constructed of concrete, 
reinforced with steel, designed to provide 
for all the loads and pressures within the 
limits of safe resistance stated in anotner 
part of this report, with a minimum ot- 
cupation of space which is recognized as 
valuable to occupants on each side. 

“Following the completion of side walls, 
transverse trenches may be opened for the 
temporary bracing across the street, when 
the construction of interior footings, 
transverse girders, and erection of col» 
umns may be completed and walls per- 
manently secured prior to the excavaling 
of the main portion of the subway prism. 

“A series of three-hinged reinforced 
concrete arches may be built, affording an 
unobstructed view from the vestibule of 
condition of lower platform and move 
ment of trains and a pleasing variation in 
architectural effect. 

“When completed the subway proposed 
would be practically monolithic, with en- 
during and non-resonant qualities pos- 
sessed by no other form of construction. 

“It is urged that the service of public 
utilities ought not to be molested during 
the construction work. 


“The service provided by public utili- 


ties located between curb lines and be- 
neath the pavement should not be aban- 
doned during the period of reconstruc- 
tion. 

“Data-on existing conduits are as com- 
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plete as required to develop designs for 
their temporary maintenance, but the 
proposed renewals and extensions to pro- 
vide for future service are not yet deter- 
mined except for water supply. 

“The sub-sidewalk areas are generally 
ample and may be utilized temporarily for 
water, sewer and gas lines, as well as for 


electric, telephone and telegraph cables, | 


and where sub-sidewalk areas are inade- 
quate the electric conduits may be carried 
temporarily on overhead construction. 
“Figures on the cost of constructing the 
subways are as follows: 
“It is estimated that the cost of making 
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the work at the prices above estimated 
and without extra charge for caring for 
building foundations. 

“An estimate for caring for building 
foundations along the north and south 
line is $200,000 per mile under one form 
of specifications. 
ness district that any considerable costs 
of this nature will be involved ; and while 
an occasional large building on spread 
foundations (like the Auditorium) may 
individually involve much larger expense, 
it is believed that the cost per mile as 
estimated, when distributed over the entire 


It is only in the busi- 
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It is expected that as soon as the new 
City Council is organized, the work on 
the $50,000,000 subway system will be 
started. The question of financing the 
subway, according to city officials, is a 
comparatively easy one. Chairman Fore- 
man stated the necessary data are ready, 
and money is in the bank to begin the 
work. The city’s share of the traction 
receipts for last year amounted to $1,592,- 
462, and that amount is now in bank; 
an almost equal amount will be due from 
the traction companies within the next 
three weeks, as a second year’s install- 


proposed line, will not be exceeded. ment. Under the ordinances the traction 
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THE PROPOSED CHICAGO SUBWAY. SECTIONAL, STUDIES OF FOUR-TRACK AND SINGLE-TRACK TUNNELS, AND DIAGRAM OF 


subways, excepting such costs as will per- 
tain to foundations of buildings, will be as 


follows: 


Cost per mile. 


Four-track subways, as in Wabash 

Avenue ..... A A EA EA $3,750,000 
Three-track subways, as in Washing- 

ton Street ........... ee EE 3,375,000 
Two-track subways, as in Van Buren 

Street „sessen. ER EE e... 3,000,000 


One-track tunnels, as under the rivers. 800,000 


“The cost of taking care of building 


foundations will depend on the method of 


procedure in doing the work; it is be- 
lieved, however, that a specification for 
doing the work may be drawn under 
Which contractors will agree to execute 


SUBWAY ROUTES. 


EY 
Dotted Lines Are Froebe 
Connections of Swbweay ermimi 
with £xisting Surlece ànd 


Flevated Lines 
SURFACE LINES Pea 
ELEVATED = SS SES = 
OUBWAY —————— 


PROBABLE CONNECTIONS 22320222233. 


“Under the specifications contemplating | 
such expense, the average cost of any east- | 


and-west subway, as far as building foun- 
dations are concerned, will necessarily 
much exceed the same cost for the north- 
and-south subway ; but the routes may be 
eo selected as to avoid the worst cases.” 


companies are required to furnish $5,000,- 
000 for the building of subways when 
called upon, so there will be more than 
$8,000,000 available this year. 


———- 8 O eo ————— 


A New School for Applied Science in 
Pittsburg. 


It has been announced that Mr. Car- 
negie has erected the $1,000,000 building 
for a School of Applied Science which 
has been added to the group of buildings 
at the Carnegie Technical Institute, at 
Pittsburg, Pa. 
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Hydroelectric Plant of the Schenectady Power Company. 


The Schenectady Power Company has 
just completed a 12,000-kilowatt hydro- 
electric station at Schaghticoke, Rens- 
selaer County, N. Y. This waterpower 
development is situated on the Hoosic 
River (see Fig. 1), approximately eight- 
een miles from Schenectady, twelve miles 
from Troy and nineteen miles from Al- 
bany. This location is within easy reach 
_ of some rapidly growing industrial cen- 
tres; no difficulty, therefore, was expe- 
rienced in disposing of the power devel- 
oped; in fact, almost the entire output 
will be utilized by the General Electric 
Company at its Schenectady works. 

The Hoosic River is one of the most 
important tributaries of the Hudson, and 
has its headwaters in the Berkshire 
Mountains in Massachusetts, from which 
it flows in a westerly direction, emptying 
into the Hudson River some two miles 
north of Mechanicville. Its total drain- 
age area covers some 730 square miles, 
the drainage area above Schaghticoke be- 
ing approximately 635 square miles. 

The scheme involves an equalizing res- 
ervoir and small power station at John- 
sonville, and a pondage at Schaghticoke, 
six miles lower down the stream, which 
Jeads by canal to the forebay, some six 
hundred yards to the northwest, from 
which the water is led by penstocks across 
one bend of the Hoosic River over the 
intervening thousand feet of land to the 
rower station, thence into the river a 
little below Schaghticoke. (See Figs. 
1 and 2.) 

For several years back the minimum 
rainfall obtained in this locality was 
thirty-one inches, and the average rain- 
fall in this area was thirty-nine inches. 
This rainfall is well distributed over the 
whole year. 

The climatic conditions, which are of 
considerable importance, since they de- 
termine the strength of structures, the 
insulation of the line-and high-tension 
apparatus, the maximum expansion and 
contraction and strains in the metals 
employed, the liability of interruption by 
lightning, etc., are very moderate in this 
district. The maximum wind velocity 
may be taken as approximately seventy 
miles per hour, the maximum tempera- 
ture 100 degrees in the shade, and the 
minimum temperature as forty degrees 
below zero. For metallic structures ex- 
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posed to direct sunlight it is usual to 
increase the upper temperature limit some 
twenty degrees. Slight mists and fogs 
occasionally occur, and their effect on the 
insulation of the system is, in this case, 
Only a mod- 


of only slight importance. 
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FIG. 1.-—-MAIN TRANSMISSION LINE. 


erate number of electric storms are ex- 
perienced. 

The transmission line passes over roll- 
ing country, and there were experienced 
no unusual difficulties in construction. 
The line is not subject to excessive static 
discharge. The watershed is well tim- 
bered, with its resulting effects on the 


FIG. 2.—PLAN OF DEVELOPMENT. 


evenness of stream flow, and the reser- 
voirs are situated on clay and gravel soil 
with hardpan and rock foundations. 
Storage.—For some years past the 
minimum stream flow has been 213 sec- 
ond-feet and the maximum 5,680, and the 
storage capacity provided is sufficient to 
maintain a discharge of 340 second-feet 
continuously to the waterwheels. 
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The Johnsonville storage reservoir has 
a calculated capacity of 300,000,000 cu- 
bic feet of water. This is supplemented 
by an equalizing pondage obtained by 
throwing a dam across the river at 
Schaghticoke, which holds back 25,000,- 
000 cubic feet at the crest of the dam, 
or 44,000,000 with .a three-foot flash- 
board. The main reservoir at Johnson- 


J. ville is used to equalize the flow of the 


river, and does not provide an effective 
head on the Schaghticoke plant. The 
head for this plant is provided by the 
dam at Schaghticoke, and may be taken 
as an average of 150 feet, which, at ex- 
ireme high water, may be reduced to 145 
feet for short intervals. 

Johnsonville Dam.—The Johnsonville 
dam, Fig. 3, is of the spillway type and 
built of concrete throughout its approxi- 
mate length of 500 feet. It has a height 
of thirty-nine feet, and flash-boards are 
provided to raise this three feet more 
when desirable. The dam base is thirty- 
five feet thick at the point of greatest 
depth. The flash-boards are made of 
wood, supported with one-inch Wayne 
iron pins, placed five feet apart, into 
sockets of 1.5-inch gas pipe six inches 
deep. 

A small auxiliary power station is sit- 
uated at the northwest end of the dam. 


_ At present this station is in a preliminary 


stage. When complete it will contain 
two 1,800-kilowatt, 4,400-volt, three- 
phase generators. This power station is 
eighty-five by thirty-eight feet in size 
and discharges into a dug-out tailrace, 
separate from the main stream for the 
first 130 feet, by a concrete diverting 
wall. The dam has four sluice gates and 
one ice chute. 

Schaghticoke Dam.—The Schaghticoke 
dam, Figs. 2 and 4, is 736 feet long and 
runs slantwise across the river. It is 
twenty-seven feet high at the lower end, 
twenty-one feet high at the upper end, 
with a base thickness of 27.5 and 249 
feet, respectively. The iron bridge joining 
the two parts of the village of Schaghti- 
coke is supported in the centre of the 
dam. The dam is situated just below the 
Boston & Maine Railroad track, and has 
two sluice gates at the lower end for dis- 
charging into the river bed, and eight 
gates, Fig» 5. which discharge into the 
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March 27, 1909 
power canal that carries the water some 
1,500 feet into the forebay. This canal 
is dug out of shale and loose earth, and 
where quicksand was encountered the 
banks are protected by a wooden crib- 
work, the construction of which is shown 
in Fig. 6. 

Forebay.—The location of the canal 
and forebay are shown in Fig. 2. The 


built of three-eighths-inch steel plating. 
It runs across the river between the fore- 
bay and surge tank, running down the 
first bank of the stream for 213 feet at 
an angle of fourteen degrees, then hori- 
zontally across the river for 392 feet, 
then up the opposite bank at an angle of 
twenty-four degrees for 119 feet, where 
it is carried in a trench 143 feet to the 
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is forty-five feet inside diameter, fifty- 
six feet high and built of three-eighths- 
inch riveted steel plates. The coffin 


valves which operate the turbine feeders 
are inside the tank and are opened and 
closed by 250-volt, twenty-nine-ampere, 
direct-current waterproof motors mounted 
on a platform on the top of the tank, and 
operated from the power house. 


FIG. 3.—CONSTRUCTION OF DAM AND RESERVOIR SITE, SCHENECTADY POWER COMPANY'S SCHAGHTICOKE 


forebay is horseshoe-shaped and con- 
structed chiefly with earth banks. Some 
concrete work used at the west end serves 
to support the ice racks and forms an 
anchorage for the. main penstock, Fig. 7. 
The racks which protect the penstock 


POWER CANAL. 


from ice and floating matter are shown 
m Fig. 8. The ice racks are four in 
number, each seven feet seven inches 
wide by thirty-six feet nine inches long. 
The rack bars consist of seven-sixteenths 
by four-inch iron. 

Penstocks.—The -penstock, which is 
very clearly shown in Figs. 9 and 10, 
is twelve feet six inches in diameter and 


DEVELOPMENT. 


water tower or surge tank. It is sup- 
ported across the stream on a steel frame- 
work bridge carried on concrete piers, as 
shown in Fig. 10. 

Surge Tank.—A surge tank is pro- 
vided to protect the hydraulic systern 
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FIG. 4—LOWER END OF SCHAGHTICOKE DAM, SHOWING 
SLUICEWAYS AND ENTRANCE GATES TO 


Turbine Penstocks.—The turbine pen- 
stocks or feeders running from the surge 
tank to the turbines are five in number, 
and are all constructed of sheet steel. 
Four of them are six feet in diameter, 
and supply the main turbines; the fifth 


FIG. 5.—ENTRANCE TO POWER CANAL, SHOWING HAND- 
OPERATED GATES AND SUBMERGED 


CURTAIN ICE PROTECTION. : 


against severe shocks, which would occur 
due to abnormal rise in water pressure, if 
the power station or individual units 
were to be suddenly shut off in case of 
emergency. Fig. 11 shows the approach 
to the surge tank from the main pen- 
stock, and at the right in Fig. 12 can be 
seen the opposite side of it, from which 
issue five turbine penstocks. The tank 


is a two-foot pipe supplying the exciter 
turbines. They are supported by con- 
crete foundations at intervals; suitable 
expansion joints are also provided. ‘The 


coffin valves which operate the turbine 


feeders may be operated either by hand 
or by motor. 

Ice Protection.—In this region ice pro- 
tection is of very great/importance. \The 
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methods employed at the Schaghticoke i 


- power plant consist of: First, the use - 
of submerged arches at the entrance to the ` 
- power ‘canal, and second, the ice racks 

‘ and ice sluiceway at the entrance of the 

main penstock. At the new development, 

which is now only in a very preliminary 

condition, at the upper dam at Johnson- 

ville, the ice protection will consist of sub- 

merged arches at the entrance to the 

forebay and an ice sluiceway. 


POWER-STATION BUILDING. 


The photographs and sectional views, 
Figs. 12,.13 and 14; show the general 
arrangement of the station, and give the 
chief dimensions. The building is of 
fireproof construction throughout, with 
foundations and floor of concrete. The 
concrete is carried up and forms the first 
six feet of the wall; the part above this 
is of hollow-brick construction, a space of 


for the storage of oil for operating the 
waterwheel governors and for the supply 
of the transformers. A small vacuum 


pump is used for refilling the latter, and 


the 150-pound pressure which operates 
the governors is obtained by a Pelton 
pump driven by a variable-speed, 250- 
volt, direct-current motor. An air-com- 
pressor outfit installed near the oil-pres- 
sure pump provides the necessary air for 
vlowing out machinery, etc. Loricated 
conduit is used for’ small*leads and bitu- 
minized fibre for larger leads. 

Repairs and changes in apparatus are 
facilitated by the twenty-ton overhead 
electric crane, and a repair shop is being 
fitted up in the north end of the station. 
An examination of the station plan shows 
that ample space is allowed for placing 
large pieces of machinery and for easy 
examination, adjustment, or repair of all 
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the oil switches, and thence through dis- 
connecting switches to the 32,000-volt 
buses. The exact location of the more 
important apparatus is shown in the sec- 
tional view, and Fig. 15 shows an end 
view of the high-tension gallery. 
APPARATUS. 

Turbines.—The turbines are of the 
Francis type built by the Pelton Water 
Wheel Company, and their general ar- 
rangement is clearly shown in Figs. 16 
and 17. The prime movers are rated at 
5,000 horsepower and are of the vertical 
type, designed to run at a speed of 300 
revolutions per minute under a 146-ioot 
head. These main turbines are four in 
number and, in addition, two 250-horse- 
power, 600-revolutions-per-minute, hori- 
zontal-shaft, single, Pelton-Francis tur- 
bines are provided direct-connected to two 
150-kilowatt exciters. 


FIG. 6.—CONSTRUCTION OF THE WOODEN CRIB-WORK 


POWER CANAL. 


some four inches being left between the two 
thicknesses of the wall with a suitable 
bonding at intervals. This is ef material 
help in insuring the dryness of the power 
station. The roof is of book tile with 
tar and gravel dressing; the doors are 
ll metal covered and the window frames 
are of steel. The lighting is entirely 
from the windows on the west and south 
sides, and ventilation is obtained by two 
galvanized-iron roof ventilators, which 
can be opened and closed from the station 
tloor by the attendants. 

There is no apparatus below the floor 
except parts of the wheel casings and 
two oil tanks at each end of the building. 
The wheel pits are interconnected and 
drained into a pit under the exciters at 
the south end of the station, and the 
gump being well above the river level, a 
thorough natura] drainage of the base- 
ment is obtained. 

The two oil tanks above mentioned are 


apparatus. It should be noticed that 
though the transformers are placed in 
separate closed compartments, entirely 
closed by steel rolling doors to reduce the 
fire hazard, yet they can be easily moved 
in or out of these compartments on rails 
in the station floor. 

The station lighting is obtained from 
the 110-volt secondaries of transformers 
connected to the 4,400-volt line in open 
delta, and emergency lighting is provided 
in the most important places by the dis- 
tribution of some forty incandescent 
lights, which can be thrown on the 250- 
volt, direct-current exciter circuit. 

The 4,400-volt lines from the gener- 
ators are carried to the low-tension bus- 
bar compartments situated on: the station 
floor (see Fig. 14), from which leads 
pass to the transformer compartments, 
two on either side. The high-tension 
transformer leads are led out through the 
top of the transformer compartments to 


; FIG. 7.—FOREBAY AND MAIN PENSTOCK ANCHOR- 


AGE. 


The sectional elevation (Fig. 16) of 
ihe main turbine shows the casing, dis- 
tance ring and generator mounted on top 
cf the ring. It will be noticed that the 
governor is also mounted on ‘this ring, 
direct-connected to a rock shaft control- 
lıng the turbine gates. The brake with 
which each unit is provided may also be 
seen. This is used for stopping the set 
quickly when the water is turned off. 

The waterwheel governors at Schaghti- 
coke are of the Pelton type, and at John- 
sonville of the Lombard type, and were 
supplied to meet the following guaran- 
tees: They provide for a speed variation 
not exceeding two per cent with a twenty- 
five per cent variation in load, four per 
cent with a fifty per cent variation in 
load, and ten per cent with a 100 per 
cent variation in load. They are so ar- 
ranged that the machines can be thrown 
in or out, either by hand wheel or by 8 
motor, operated from the switchboard. 
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Fig. 17 shows very clearly the casing, 
distance ring and governor with rock- 
shaft connections and brakes. The main 
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operation, part of this weight is carried 
bv the upward thrust of the water under 
the flange on the turbine runner and by 


— a 


Leii 


inotor operated from the switchboard, and 
the controller mounted on the iron hand 
rail beside each turbine (see Fig. 13) 
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FIG. 8.—ROCK-PROTECTED GATEWAY TO MAIN PENSTOCK. FIG. 9.—CONSTRUCTION OF THE MAIN PENSTOCK. 


turbine runners are fifty-two inches in 
diameter. The inlet to the turbine case 
is fifty-six inches in diameter. The ex- 


_ treme diameter of the case is approxi- 


mately twenty fect, and the height from 
the centre of the case to the top of gen- 
erator shaft about seventeen feet four 
inches. The weight of each turbine, 
exclusive of the shaft and gencrator, is 
approximately 140,000 pounds. The iur- 
bine runners are of bronze, the wicket 
gates of forged steel, and the water 
passages between the turbine case and the 
runner are lined with renewable bronze 
rings. The turbine runner is bolted to 
the coupling forged on the end of the 
generator shaft. This shaft has a steady- 
ing bearing above and below, and the 
entire weight of the generator and tur- 
bine is carried on roller bearings revolv- 
ing in the oil chamber mounted on the 


FIG. 10.—MAIN PENSTOCK CROSSING HOOSIC RIVER. 


FIG. 11.—M.AIN PENSTOCK AND SURGE 
TANK. 


f 


top of the generator casing. The total the upward thrust due to the reaction 
weight supported by the roller bearing is of the runner. The control of these tur- 


40,000 pounds. 


When the turbine is in bines is either by hand or by electric 


operates the turbine penstock feeder 
gates in the surge tank. 

Generators.—The gencrators are of the 
standard General Electric vertical type, 
with bar-wound armature. The shipping 
weight of each generator complete, in- 
cluding stator, casing, roller bearing and 
rotor, was 75,000 pounds. The alternat- 
ors are of the three-phase, revolving-field 
type, sixteen-pole, 3,000-kilowatt, 300- 
revolutions-per-minute, 44,000 volts, forty 
cycles, are listed as of the type ATB 
16-3,000-300 form V, and their efficiencies 
are as follows: 


Load. 
100 per cent 


Efficiency. 
96.1 per cent 
73 per cent 95.1 per cent 
50 per cent 93.6 per cent 
The guaranteed regulation is eight per 
cent for 3,000 kilowatts at unity power- 
factor. ' 


The heating guarantees are as follows: 


FIG. 12.—SCHAGHTICOKE POWER STATION. 


Forty degrees C. rise in temperature in 
any part for continuous operation at 3,900 
kilowatts, unity power-factor.) Fiftysfive 


———— 
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degrees rise in temperature at 3,700 
kilovolt-amperes, unity power-factor, and 
the same temperature rise at 3,300 kilo- 
volt-amperes, 0.9 power-factor, continu- 
ous operation. | 

These guarantees were easily bettered 
when the machine came to test. The 
construction adopted in the above units. 
is remarkably strong, compact and simple. 


FIG. 13.—INTERIOR OF POWER STATION. 


Exciters.—The exciters are six-pole ma- 
chines of 150 kilowatts each and run at 
600 revolutions per minute and 250 volts. 
They are provided with shrink-ring com- 
mutators and designed to operate with 
Tirrill regulators. A somewhat unusual 
feature is the use of the long-extended gen- 
erator base on which the waterwheel casing 
is mounted. The guaranteed temperature 


3,000-kilowatt, stepping up from 4,400 
to 32,000 volts. The cooling water is 
tapped from the exciter penstock inside 
the power station. At full load the tem- 
perature rise does not exceed thirty-five 
degrees C., and at twenty-five per cent 
overload, fifty degrees C., the supply of 
water in the first case being nineteen 


gallons per minute, and in the second 
case increased in proportion to the load. 
The guaranteed efficiencies range from 
98.5 per cent at full load to 97.8 per 
cent. at one-half load. The total weight 
without oil is 43,000 pounds. The trans- 
formers are connected delta-delta. 
Switchboard.—The generator leads pass 
through current transformers operating 
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FIG. 14.—PLAN AND ELEVATION OF SCHAGHTICOKE POWER STATION. 


rise was thirty-five degreees C. in all 
parts of the machine under continuous 
operation at full load, and fifty-five de- 
grees C. rise in all parts of machine for 
a fifty per cent overload applied for two 
hours. The efficiency guarantees were: 


Load. Efficiency. 
150 per cent 90.5 per cent 
100 per cent 91.5 per cent 

75 per cent 90 per cent 
50 per cent 89.5 per cent 


Transformers.—The transformers are 
three-phase, water-cooled, forty - cycle, 


definite time-limit relays to the auto- 
matic switches, from which they are led 
through disconnecting switches to the 
low-tension 4,400-volt buses, the latter be- 
ing provided with sectionalizing switches. 
From the low-tension buses four lines 
are led through disconnecting switches to 
the non-automatic oil switches, thence 
through current transformers to the main 
power transformers, through the high- 
tension side of which the leads pass to 
automatic oil switches operated by series 
relays of the inverse time-limit type, and 
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from these switches they pass through 
disconnecting switches to the high-tension 
32,000-volt bus. The feeders leave this 
high-tension bus through automatic oil 
switches provided with series relays of tle 
inverse time-limit type. 

The switchboard, Fig. 18, has eleven 
panels from left to right as follows: 


FIG. 15.—HIGH-TENSION OIL SWITCHES AND BUS-BARS. 


Mill feeder, 4,400 volts; station lighting; 
high-tension line No. 1; two generator 
and transformer bank panels; Johnson- 
ville line and: field switches; two gen- 
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FIG. 16.—SECTIONAL ELEVATION, 5,00 
HORSEPOWER VERTICAL-SHAFT 
PELTON-FRANCIS TURBINE. 


erator and transformer bank panels; 
high-tension line No. 2, and two excite! 
panels. The board is situated on a ce- 
tral gallery, and the operators can over- 
look the whole station. 

The outgoing lines are taken out 
through bushed housings to the horn 
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gaps, mounted on a framework, and are 
connected to General Electric lightning 
arresters of the electrolytic type. All the 
electrical apparatus in the power station 


was supplied by the General Electric 


Company. 
TRANSMISSION LINES. 


The power plant was built primarily: 


to supply power to Schenectady, and this 
transmission line is shown in the map, 
Fig. 1. Four lines leave the power sta- 
tion, two are carried on double-line 
towers to Schenectady, one goes to the 
Johnsonville station, six miles upstream, 
and the other is a low-tension line for 
the supply of local mills and factories in 
the vicinity. The Schenectady and John- 


FIG. 17.—TURBINE CASING. 


sonville lines are of similar construction 
throughout and operate at 32,000 volts, 
while the local line is operated at the 
generator voltage (4,400 volts). 

Towers.—The towers, which were man- 
ufactured by Milliken Brothers, of New 
York, are shown in Figs. 19 and 20. 
The standard line galvanized steel towers 
weigh about 4,300 pounds complete. The 
height of tower over-all from top of 
fcundation is seventy-six feet, and the 
effective height, that is, from top of 
foundation to lowest conductor, is forty- 
eight feet approximately. The average 
spacing of the towers along the lines is 
550 feet. 

The straight-line towers are seventeen 
feet square at the base and are attached 
to channel-iron anchors six feet deep. 
Where a deflection of more than ten de- 
grees in the line occurs, special angle 
towers are employed. These are twenty 
feet square at the base and anchored in 
concrete. The concrete anchors are in 
the shape of a four-sided pyramid, and 
laper from two feet, six inches square, at 
one foot above surface, to six feet square 


at a depth of six feet. For swampy and 


soft soil these foundations are still fur- 
ther increased. The line is anchored by 
A three- 


steel lattice-work stub towers. 
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ure used in series, the arrangement be- 
ing clearly shown in the photographs of 
the line. 

The conductor used on this line is No. 


FIG. 18.-ALTERNATING-CURRENT SWITCHBOARD, SCHAGHTICOKE ELECTRIC COM- 
FANY, HOOSIC FALLS, N. Y. 


cighths-inch seven-strand Siemens-Martin 

steel cable is strung on the top of the 

towers for lightning protection. 
Insulators and Conductors. —The in- 


FIG. 19.—STRAIGHT LINE TOWER. 


sulators are standard General Electric 
suspension type, weighing approximately 
nine pounds per disc, and are rated at 
25,000 volts each. Two of these discs 


000 B. & S., seven-strand, copper cable, 
weighing 0.53 pound per foot length. 


The 550-foot span has a sag of approxi- 


mately ten feet, and is designed to with- 


FIG. 20.—-TRANSPOSITION TOWER. 


stand a wind velocity of sixty-five miles 
per hour actually on the cable or forty 
miles an hour when covered with one- 
fourth inch of sleet, , The right(of (way 
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is straight across country, with no fenc- 
ing protection, and the railroad crossings 


are protected by the drop short-circuiting 


bar method. 

Oneraling Staff and Personnel._—The 
‘operating staff consists of five men work- 
ing on two twelve-hour shifts, three men 
on one shift and two on the other, and 
iwo men are employed for transmission- 
line patrol. The consulting engineers of 
this development are Veile, Blackwell & 
Buck. Mr. H. W. Starr, of Schenectady, 
is the vice-president and general manager 
of the power company, under whose 
rupervision the entire development has 
been completed. 


ede 
Metropolitan Street Railway. 

Judge Lacombe in the United States 

Circuit Court granted the application of 


MEETING OF STEEL MILL ENGI- 
NEERS AT GENERAL ELECTRIC 
COMPANY’S WORKS. 


SCHENECTADY, N. Y., MARCH 9, 10 anp 11. 


At the invitation of the General Elec- 
tric Company, about fifty prominent steel- 
mill engineers from all parts of the coun- 
try met at Schenectady, N. Y., on Tues- 
day morning, March 9, for the purpose 
of making a study of the design and con- 
struction of the General Electric Com- 
pany’s apparatus. The meeting continued 
over Wednesday and until the afternoon 
of Thursday. 

As the different engineers arrived at 
the works they were ushered to a large 
assembly hall, used for meetings of this 
kind. Here they registered, and about 
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department of the General Electric Com- 
pany’s Lynn works, then took the floor 
and discussed centrifugal compressors, 
particularly as applied to. steel mils. 
Many lantern slides and sketches were 
used to illustrate this topic. The engi- 
neers then adjourned to the works’ res- 
taurant for luncheon. 

The afternoon was taken up by the in- 
spection of the turbine shops and power 
station. In the turbine shops they were 
shown machines in every stage of manu- 
facture, and the new power station, which 


includes about 10,000 kilowatts in turbo- . 


generators, was shown in full operation. 
A feature of special interest in connection 
with the inspection of this power station 
was the starting up of a 5,000-kilowatt 
unit, which had not been run during the 
day, but which was being held as a spare. 
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the Central Trust Company, trustee un- 
der the mortgage of the Twenty-eighth 
and Twenty-ninth Street Crosstown Rail- 
road Company, dated, October 1, 1896, 
for leave to enjoin the Metropolitan 
Street Railway Company, as the party de- 
fendant in an action pending in the Su- 
preme Court of New York, which is 
brought for the purpose of foreclosing the 
mortgage. The request of the Central 
Trust Company, that Messrs. Joline and 
Robinson as receivers of the Metropolitan 
Street Railway Company, also be made 
party defendants in the foreclosure action 
was denied. 

Judge Lacombe in the United States 
Circuit Court denied the petition of the 
Twenty-third Strect Railroad Company, 
to be allowed to intervene in the foreclo- 
sure suit of the Morton Trust Company, 


against the Metropolitan Street Railway 
A note on the sale of this 


Company. 
property is given in another column. 


10 o’clock the meeting was called to order 
by Major J. M. Andrews, of the power 
and mining department. . 

After a few introductory remarks by 
Major Andrews and D. B. Rushmore, 
engineer of the power and mining depart- 
ment, the first paper of the day was pre- 
sented by W. L. R. Emmett, engineer of 
the lighting department. The subject of 
Mr. Emmett’s paper was “Steam Tur- 
bines,” and he dealt not only with the 
standard form of high-pressure turbines, 
but also discussed in detail both low- 
pressure and mixed-pressure units. Mr. 
Emmett showed by drawings and sketches 
many interesting points with regard to 
detail construction and operation of the 
Curtis type of turbine. At the end of 
Mr. Emmett’s talk, the various engineers 
were called upon for expressions of opin- 
ion, and a very interesting discussion fol- 
lowed. 

L. C. Lowenstein, of the engineering 


This unit was started up with no pre- 
liminary warming, and the generator was 
phased in in exactly one minute and ten 
seconds from the opening of the throttle. 
This particular unit is a forty-cycle, 800- 
revolutions-per-minute machine, and has 
a maximum continuous capacity of 7,500 
kilowatts, although nominally rated at 
5,000 kilowatts. 

Later in the afternoon, the switchboard 
department was inspected and several 
large boards were shown in the course 
of assembly. Large oil switches and air- 
break switches were shown and. operated. 

As hotel accommodations had been re- 
served at the Ten Eyck in Albany, & 
special car over the Schenectady Raiiway 
Company’s lines took the party direci to 
Albany, where dinner was served in a pri- 
vate dining room. The evening was spent 
at the theatre. 

On Wednesday, the special car left 
Albany at about 8 o’clock, and upon its 
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arrival at the works the meeting was 
called in the assembly room. This ses- 
sion was opened by a paper presented by 
k. A. Pauly, one of the engineers of the 
power and mining department, who has, 
for the past few years, been closely asso- 
ciated with steel-mill work. The subject 
of Mr. Pauly’s paper was “Mill-type Mo- 
tors.” The question of direct current vs. 


alternating current for operation of com-. 
plete plants was gone into very thoroughly | 


and was discussed at length by the engi- 
neers themselves. It was shown that 
complete alternating-current mill equip- 
ments could be installed at a cost of about 
twenty per cent to twenty-five per cent 
lower than could the direct-current equip- 
ments, this statement applying particu- 
larly to large new installations. Mr. 
Pauly also described and illustrated with 
lantern slides the 6,000 and 2,000-horse- 
power motors which were built and in- 
stalled by the General Electric Company 
at the new Gary steel plant. 

Following Mr. Pauly’s paper, H. E. 
White, of the controller engineering de- 
partment, talked on the design and op- 
eration of automatic control equipments. 
Many lantern slides were shown, illus- 
trating the various developments along 
this line. The engineers also discussed 
the control equipments. | 

Luncheon followed at the works’ res- 
taurant, and the afternoon was taken up 
by practical demonstration of what was 
described in the morning. Mill-iype 
motors, both alternating current and di- 
rect current, were shown, operating under 
all conditions. Various types of control 
equipments were wired up to the motors, 
and the engineers were given every op- 
portunity to operate these themselves. 
The machines were also opened up, so 
that the construction of every part might 
be seen, and were afterward assembled 
to show the ease of replacing parts. 

An interesting feature in connection 
with these tests was the starting and re- 
versing of the motors, particularly the 
direct-current machines, by double-throw 
switches, throwing them directly on the 
line with no resistance in series. A fifty- 
horsepower direct-current motor, operating 
under full load in one direction of rota- 
tion, was thrown directly on the line in 
the reverse direction. This was done sev- 
eral times at various loads and specds, 
and in several cases the speeds were from 
fifty to sixty per cent above normal at 
the instant before reversing. The full- 
load current of this motor is 190 am- 
peres, and at the instant of reversing, peak 
loads as high as 1,200 to 1,500 amperes 


were obtained. This test was generally 
admitted to be a remarkable one, and, as 
one of the engineers jokingly said, “We 
need no more control equipments—give 
us a double-throw switch.” 

After the inspection of the motors and 
control equipments in operation, the con- 
troller shops were shown, and here the 
various types of control, both automatic 
and hand operated, were exhibited, in- 
cluding an equipment for a 6,000-horse- 
power motor. 

During the evening, dinner was served 
at the Mohawk Club in Schenectady, and 
toasts were responded to by several of the 
visiting engineers and also by the officials 
of the General Electric Company. 

Dr. Steinmetz opened the meeting on 
the morning of March 11 by outlining 
the various systems of distribution of 
power. He also covered briefly, but in 
a comprehensive manner, the lightning- 
protection problem, as solved by the alu- 
minum-cell arrester. 

Prof. E. E. F. Creighton followed Dr. 
Steinmetz, continuing the presentation of 
the lightning-protection situation. His 
talk was illustrated by a number of 
effective experiments with high-frequency 
electrostatic discharges, showing the 
method of protection from these dis- 
charges by means of the aluminum-cell 
arresters. During the morning the party 
inspected a tvpical installation of com- 
mercial aluminum arresters on one of the 
company’s high-voltage transmission lines. 
ede 
Pittsburg Section, American Institute of 

Electrical Engineers. 

The regular monthly meeting of the 
Pittsburg Section of the American Insti- 
tute of Electrical Engineers was held in 
the Carnegie Institute, March 9, W. E. 
Reed, chairman, presiding. 

The subject for discussion was “Single- 
phase Railways,” and a large attendance 
greeted the speakers of the evening. The 
papers were limited to ten minutes in 
length, a lantern being provided to assist 
in the presentation of the subjects under 
discussion. The papers presented were: 
“The Single-Phase Railway System,” 
Clarence Renshaw; “The Single-Phase 
Motor,” S. M. Kintner; “Catenary Line 
Construction,” T. Varney; “A Compari- 
son Between Single-Phase and 1,200-Volt 
Direct-Current Systems,” F. E. Wynne; 
“The Single-Phase Systems in Opera- 
tion,’ G. D. Nicoll, electrical engineer 
of the Pittsburg & Butler Street Railway 
Company; “The 1,200-Volt Direct-Cur- 
rent System in Operation,” Harry Eth- 
eridge, chief engineer of the Pittsburg, 
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Harmony, Butler & Newcastle Street 
Railway Company. 

There was unusual interest shown in 
the discussion of this subject. N. W. 
Storer opened the discussion, and was 
followed by James Bryan, consulting 
engineer, and one of the chief advocates 
of the 1,200-volt direct-current system. 
Mr. Bryan’s discussion of the subject was 
in a humorous vein, and the good-natured 
banter between the advocates of the vari- 
ous systems kept up a lively interest 
among those present, and afforded con- 
siderable amusement. 

The other speakers were W. L. Waters 
end B. A. Behrend, of the Westinghouse 
Electric and Manufacturing Company, 
and W. E. Moore, of the West Penn Rail- 
wavs Company. 

The next meeting will be held April 
6, and will take up the subject of live- 
Jine repairs and maintenance, with a view 
to preventing interruptions of service. 
The principal paper will be presented by 
J. S. Jenks, chief engineer of the West 
Penn Railways Company. 
ede 
An Association of Central Stations and 

Electric Vehicle Companies. 

At a dinner given in Boston, Mass., 
March 11, a new organization was formed 
for the purpose of uniting manufacturers 
of’ electric vehicles and the managers of 
central lighting and power stations. 

The purpose of this new organization 
is to promote the use of electric vehicles 
for business and pleasure, and to stimu- 
late both the vehicle manufacturer and 
the central-station manager to renewed 
effort to increase the popularity of these 
vehicles. It is a matter equally advan- 
tagcous to the manufacturer and the 
central-station man, in that the revenue 
derived from the sale of current will aid 
in straightening out the load line on the 
power station, and the facilities extended 
by the central station for the recharging 
of batteries will popularize the use of 
these vehicles. 

The meeting was wel] attended and ad- 
dresses were made by W. H. Atkins, Bos- 
ton, representing the Boston Edison Com- 
pany; Wm. P. Kennedy, chief engineer 
of the Studebaker company, and Frank 
J. Stone, Boston, representing the Elec- 
tric Storage Battery Company, and others. 

The officers of the association are: 
President, Frank J. Stone; secretary, H. 
F. Sands; treasurer, L. R. Wallis. Ex- 
ecutive committee, Day Baker, Col. E. 
W. M. Bailey, S. G. Thompson, A. C. 
Gray, A. F. Neale, J. H. Neal, E. C. Man- 
son, C. B. Davis and N. FoWilcox. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


Cuaprer VI. (Parr JIT.)—Licutina. 


VAPOR LAMPS. 

The discharge of electricity through 
gases has long been recognized as offering 
a possible solution to the troublesome 
problem of obtaining highly efficient elec- 
tric lighting, but the practical difficulties 
in applying the principles are not easy 
to overcome. 


FIG. 136.—COOPER HEWITT MERCURY-VAPOR LAMP. 


In general, a gas is a better conductor 
of electricity when under less than atmos- 
pheric pressure, and the light phenomena 
of the partially exhausted tubes of Geis- 
sler, Crookes and others have been studied 
in great detail. The manner in which 
the rarefied gases conduct the electric cur- 
rent is more like that of an electrolyte 
than a metal. Under suitable conditions 
ie gas assumes a conducting state which 
is called ionization. ‘The electric dis- 
charge itself is an ionizing agent in that 
it is more difficult to start the discharge 
ihan it is to maintain it. 

The kind of gas or vapor left in the 
partially exhausted tube affects the color 
of the glow, as does also the kind of glass 
used and the material of which the elec- 
trodes are constructed. 

MERCURY-VAPOR LAMP. 

The mercury-vapor lamp is an example 
of this type. As shown in Fig. 136, it 
consists of a long tube made of glass or 
quartz, containing a small quantity of 
mercury. After the mercury is inserted 
the tube is exhausted and sealed. The 
lower enlarged end of the tube carrying 
the mercury acts as the cathode through 
an external connection. The positive elec- 


trode is double and consists of two iron 
cups at the other end of the tube. The 
current is conducted to the electrodes by 
means of platinum wires sealed into the 
glass. 

The efficiency of this type of illumi- 
nant is very high; it would be in more 
general use were it not for the fact that 
the light given off by the incandescent 
mercury vapor is of a decided greenish 
tinge. In fact, it is almost entirely lack- 
ing in the red rays, and the result is that 
all red objects look black or purple when 
exposed to this light, while all colors 
containing red are falsely rendered. It is 


FIG. 137.—AUXILIARY 
FOR COOPER HEW- 
ITT LAMP. 


claimed that the light is not fatiguing 
to the eves, and where color distinctions 
are not essential, as in drafting rooms 
and factories, these lamps are in very 
successful operation. They are also rich 
in actinic rays and are desirable for use 
in photography and blue-printing. 

A voltage higher than that needed for 
operating is necessary in starting vapor 
lamps; that is, some of the mercury must 
be vaporized. One method of doing this 
has already been described in the section 
devoted to mereury-vapor rectifiers of al- 
ternating current. As originally used, 
these lamps operated only on direct-cur- 
rent systems, but by a combination of a 
converter and a direct-current lamp, an 
alternating-current mercury-vapor lamp 
is available. This is done by the use of 
an auxiliary containing an auto-trans- 
former, as illustrated in Fig. 137, which 
supplies the proper voltage to the tube 
at the two positive electrodes and the 
negative electrode which is connected to 
„the middle point of the transformer. The 
reference figures in this illustration are 
as follows: 1, binding posts for supply; 
2, adjuster; 3, inductance coils; 4, shifter 
resistance ; 5, shifter; 6, shifter bearings ; 
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7, binding posts for shifter leads; 8, bind- 
ing posts for leads to tube; 9, terminal 
block; 10, auto-transformer. The device 
shown in Fig. 137 1s intended for auto- 
matically starting the lamp on closing the 
circuit switch. This is done by the 
shifter, which, on turning, interrupts the 
current through the mercury bridge. 
This causes the inductance to momentarily 
impress a voltage between the negative 
and positive electrodes and between the 
mercury and the starting-band that is 
sufficiently high to start the lamp. 

A simplified diagram of the starting 
and operating circuits of the lamp is 
shown in Fig. 138. In this case, how- 
ever, the lamp is started by tilting the 
tube by hand. In this diagram A is the 
auto-transformer, R’ the starting resist- 
ance, R the lamp resistance, and I an in- 
ductance to cause enough lag in the cur- 
rent to carry it over zero points in the 
wave. During one alternation current is 
supplied by one-half of the transformer 
through the lamp tube and back to the 
neutral point, and during the next alter- 
nation the other half of the transformer 
supplies the current. In starting this 
lamp, the mercury on tilting the tube 
comes in contact with a pin placed in 
the head of the lamp and connected with 
one of the positive electrodes through a 
high resistance R’. On breaking the con- 
tinuous mercury stream through the tube 
the arc is started and readily transferred 
to the positive electrodes alternately. 


THE MOORE VACUUM-TUBE LIGHT. 


The phenomena observed in. the tubes 
of Geissler have been applied by Moore 


< 
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FiG. 138.—CIRCUITS OF ALTERNATING- 
CURRENT MERCURY-VAPOR LAMP. 


as a means of artificial illumination. 
When a tube containing air or other gases 
is exhausted to a pressure of a fraction 
of a millimetre of mercury a high-poten- 
tial discharge fills the tube with a soft, 
quiet glow. The small amount of gas 
remaining in the tube acts as the carrier 
of electricity and is a very efficient source 
of light. 

The Moore vacuum-tube light has been 
in commercial use since- 1903. Although 
an efficient means of illumination, this 
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system offers considerable difficulties «in 
installations. 

As shown in Fig. 139, a step-up trans- 
former (4) connected to the ends of the 
tube and the feeder valve (7) are enclosed 
in a box (2) which can be located in a 
safe convenient place. The projecting 
glass tube is about one-and-three-fourths 
inches in diameter, and may be of any 
desired shape or length up to 200 feet, as 
illustrated in Fig. 140. A graphite elec- 
trode (3) is sealed into each end of the 
tube and connected one to either terminal 
of the secondary of the transformer. The 
feeder valve supplies the tube with pure 
gas to take the place of that used up in 
the passage of the electric discharge. 

The electric discharge increases the 
vacuum of the tube, so that the conduc- 


TOC OMSTABUTED IN: 
Amy FORM DESIRED 
TO LENGTHS OF 200 FT. 


FIG. 139.—CIRCUITS OF TERMINAL BOX OF 
MOORE TUBE. 


tivity is decreased, since the maximum 
conductivity is attained under a pressure 
of about one-tenth millimetre of mercury. 

The feeder valve is adjusted to main- 
tain the gas pressure at the point of maxi- 
mum efficiency, which is slightly above 
the pressure giving maximum conduc- 
tivity. A carbon plug is cemented into 
the small tube leading to the main light- 
ing tube. This plug is normally covered 
with mercury, the level of which is vatied 
by means of a glass displacer connected 
to the plunger of the solenoid which sur- 
rounds the upper part of the tube and 
which is connected in series with the 
transformer. As the pressure in the 
lighting tube falls from the value of 
maximum light efficiency, the conductiv- 
ity, and therefore the current, is greater ; 
the plunger is thus slightly raised, the 
level of the mercury is lowered and the 
carbon plug exposed. A small amount of 
gas filters through into the lighting tube 
and the pressure increases to its original 


value. This valve is capable of very close 
adjustment. 

The efficiency is said to be about 1.5 
to two watts per candlepower. The volt- 
age of the secondary of the transformer 
depends on the length of tube. When 


PIG. 149..—MOORE TUBE LIGHTING IN 
THEATRE LOBBY. 


the feeder valve is supplied with pure 
nitrogen the light is about the same as 
white diffused) daylight; when supplied 
with air, the color is orange-pink. ‘The 
long glass tubes are built up on the prem- 
ises of short lengths hermetically sealed 
together by a special process. A compact 
form of Moore tube is shown in Fig. 141. 
coe 
Single-Phase Railways of Europe. 
In last week's issue, on page 034, was 
given a table compiled by the Siemens 
Brothers’ Dynamo Works of Engiand, 


FIG. 141..—COMPACT MOORE TUBE UNIT. 


giving the European single-phase railways 
equipped with Siemens apparatus. The 
total length of these lines is 367.25 miles. 
Unfortunately the article conveyed the 
impression that these are the only single- 
phase lines in Europe, which is mani- 
festly not the case. 
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Lectures on Electric Vehicles, Storage 
Batteries and Central Stations. 

A lecture will be given on Monday, 
March 29, at 8 p. m., in the Electricity 
Building, Case School of Applied Sci- 
cnee, Cleveland, Ohio, and also on 
Wednesday, March 31, at 8 p. m., in the 
1ooms of the Western Society of Engi- 
neers, Monadnock Building, Chicago, by 
Bruce Ford of the Electric Storage Bat- 
tery Company, Philadelphia. 

The subject of the lecture will be the 
“Exide Battery in Vehicle and Sparking 
Service,’ and will be illustrated with a 
series of lantern slides. A general dis- 
cussion of the subject will follow, in 
which all present are invited to take part. 

At the Chicago lecture an address will 
also be made by E. W. Lloyd, contract 
agent of the Commonwealth Edison Com- 
pany, on “The Relations of Central Sta- 
tions to the Automobile Business.” Mr. 
Van Splunter, of the General Electric 
‘‘ompany, will also make an address on 
“Rectifiers.” 

Cards of invitation have been forwarded 
to all who are interested, and if any have 
failed to receive these they can secure 
them at any time before the Cleveland 
lecture at the offices of the Electric Stor- 
age Battery Company, Citizens’ Building, 
Cleveland, and before the Chicago lecture 
at its Chicago offices, Marquette Building. 
ede 

Morse Electric Club Dinner. 

The second annual dinner of the Morse 
Electric Club was held at the Hotel 
Savoy, New York city, Saturday evening, 
February 27. Over 200 telegraph and 
railway men were present, the president 
of the club, John B. Van Every, acting 
as toastmaster. Addresses were made by 
William C. Brown, president of the New 
York Central Lines; Colonel Robert C. 
Clowry, president and general manager of 
the Western Union Telegraph Company ; 
William J. Dealy, Henry D. Estabrook, 
Judge Morgan J. O’Brien and E. T. Jef- 
fery, president of the Denver & Rio 
Grande Railroad Company. 
ede 

Subways for Pittsburg. 

Notice has been published in Pittsburg, 
Pa., that application will be made on 
April 1 for charters for two companies 
which propose to construct subways for 
rapid transit beneath the business dis- 
trict of Pittsburg. Both companies are to 
have the same incorporators, the chief 
promoters being officials of the Pittsburg 
Brewing Company. The two are to be 
supplementary, covering city and sub- 
urban traffic. 
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SECOND ANNUAL CONVENTION OF fuel, the waste gases should be tested for 


THE MINNESOTA ELECTRICAL 
ASSOCIATION. 


memene eeo 


MINNEAPOLIS, MINN., MARCH 18 AND 19. 


The second annual convention of the 
Minnesota Electrical Association opened 
in the Nicollet Hotel, Minneapolis, on 
Thursday morning, March 18. Owing 
to the resignation of President W. R. Put- 
nam, consequent upon his removal from 
the state, R. E. Brown, of Mankato, chair- 
man of the executive committee, presided. 
The reports of committees showed the as- 
sociation to be on an excellent financial 
basis, with a considerable increase in 
membership from the 170 central stations 
in the state. Preliminary steps were 
taken toward the establishment of a com- 
mittee on publicity. 

The first paper was by the secretary, 
Ludwig Kemper, of Albert Lea, on “Buy- 
ing Coal on a B. T. U. Basis.” Steam 
generation resolves into two distinct parts: 
The purchase of a coal of suitable grade 
which will give the greatest number of 
British thermal units in front of the boil- 
ers for one cent; and the burning of this 
fuel so as to realize the greatest propor- 
lion of the heat units. For the latter, 
the requirements are: Feed the fuel as 
uniformly and continuously as possible; 
supply air only slightly in excess of the 
theoretical amount; maintain sufficiently 
high temperature in the furnace to ignite 
the gases; completely consume the gases 
before they strike cooling surfaces; keep 
boiler settings tight and heating surfaces 
clean. The choice of coal involves a 
study of the grades which can be burned 
in the furnaces without reducing the 
steaming capacity of the equipment. 
Coal of such grades should be chosen on 
a basis of the heat units per ton, making 
proper allowance for ashes and moisture. 
Tests of sample carloads are not as re- 
liable as continuous testing of samples 
from every car bought under the contract. 
As the quality varies from car to car and 
from month to month, being generally 
poorer in the winter months, the contract 
should specify a proportionate premium 
or rebate for variations from the stand- 
ard. The coal testing should be done 
bv a disinterested party. Regular test- 
ing practically insures a better grade of 
coal than that bought in the open market, 
and an improved efficiency of one or two 
per cent at the furnace means an ime 
proved efficiency through the’ entire equip- 
ment, which more than pays the cost of 
the testing. For efficient burning of the 


carbon dioxide, which should not be too 
low, and for temperature, which should 
not be too high. Discussion of the paper 
elicited the statements that at first the 
coal dealers objected to bidding on the 
heat-unit basis, but now such bids are 
obtainable. The guaranty contract should 
provide for purchase of fuel from other 
sources in case the regular supply is cut 
cff for any reason. As a result of buying 
coal on a heat-unit basis, and. of ac- 
companying greater care in the fire room, 
a marked reduction in the cost of gener- 
ating a kilowatt-hour has been effected. 
The second paper was by T. L. Daniel, 
of the Minneapolis Steel and Machinery 
Company, on “Prime Movers for Small 
Central Stations.” Many complex ques- 
tions arise in connection with the choice 
of prime movers. The use of stokers and 
low-grade fuels and lignites increase; an 
evaporation of 10.18 pounds of water 
from and at 212 degrees is reported for 
Wilton slack lignite. The advent of the 
gas engine has been a great impetus to 
development and investigation of many 
problems connected therewith. The steam 
turbine has brought up many problems 
which are being solved in various ways. 
The cost of developing power divides into 
fixed and operating charges, whose pro- 
portions vary greatly with the type of 
prime mover and with local conditions. 
For units up to 500 kilowatts, the Corliss 
engine is the standard for vomparing 
economy, reliability and durability, the 
two latter being favored by low speed. For 
sizes up to 500 kilowatts, Corliss engines 
run regularly up to 125 revolutions per 
minute, and occasionally up to 200 revo- 
jutions per minute, with piston speed as 
high as 1,200 feet per minute. The high- 
speed engine is continually improving, 
and is suitable where fuel is cheap or 
where it is a question between something 
cheap or nothing at all. Between the 
best grade of high-speed and of Corliss 
engine, there is not much difference of 
cost. High-priced fuel, restricted water 
supply, heavy service and big overloads 
favor Corliss types. The producer-gas 
plant is adapted to plants where fuel is 
high or of poor quality and where water 
is had or scarce; its economy of fuel, ease 
of firing, safety from serious accidents, 
from careless operation, simplicity and 
smokeless combustion offset its high first 
cost and large floor space. The steam 
turbine has a field where space is valu- 
able and foundations are troublesome; 
its simplicity, absence of reciprocating 
parts, fewness of pins and bearings and 
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consequent ease of operation are Tecog- 
nized, as are also the uncertainty of re 
pairs and of depreciation, possibility of 
serious damage in case of some slight 
neglect, difficulty of securing experienced 
operators and the fine conditions of op- 
eration. For the sizes here considered, a 
non-condensing turbine plant without 
superheater would cost less than the Cor- 
liss plant, its economy would about equal 
that of a high-speed engine, and its de 
preciation by erosion and its liability to 
serious accident would be serious. The 
combination of reciprocating engine and 
steam turbine should be considered only 
in connection with an existing plant, and 
then only when the plant evidently had 
many years of useful life ahead. In con- 
paring manufacturers’ guarantees of eff- 
ciency, care should be taken to know the 
probable performance after a period of 
years, and which cannot be guaranteed 
by the makers as being dependent on lo- 
cal conditions beyond their control. The 
fixed charges should be based on the cost 
of the entire plant, including real estate, 
buildings and foundations. The total 
costs should be considered in connection 
with special items which can hardly be 
covered by figures, but which may tum 
the scale in favor of one or the other 
type of prime mover. Regulation is im- 
portant; some engines which give regu- 
lation within one per cent when new, have 
double the range after some wear, and 
soon regulate less closely than others 
which only claim two per cent, and’ which 
get better as the valves wear to better 
seats. The discussion mentioned desir- 
able practice for new plants whose loads 
were small compared with what was to 
be expected later; the boiler pressure 
might be kept low during light loads; 
sometimes the low-pressure cylinder is 
disconnected, or only the high-pressure 
side of a compound Corliss engine is in- 
stalled at first; sometimes the cylinders 
are bushed when running regularly at 
small loads; belted Corliss engines are 
sometimes run at slow speed, using & 
small pulley on the generator, speed and 
pulley being changed when the load 
grows. Combination of steam and pro- 
ducer-gas plants is sometimes desirable 
when it is expected to displace the steam 
equipment as it wears out. 

The only paper read at the afternoon 
session was by Prof. George D. Shepard- 
son, of the University of Minnesota, on 
“Meters.” After the reading and discus- 
sion of this paper, the association went 
in a body to visit the engineering labora- 
tories atthe University of Minnesota. 


- © ee o MA: ist SCO o e 


— 
p—s 


=~ s m mh As ee mma a”, ë ee 


arene =m ~~ h 


Vol. JY 


ration gy » 
necertan - 
M, poss 
of Sim: . 
Dg exper: 


ONd thats < 
eTe Cogs. 
plant x 
se than ts: 
nud alasa 
ine, and 3 
ts Lah 
a Seran? 
Me epee: 
angie i 
ting pæ, 
evlere: 
wal E: 


enge 
contr ° 
Hl fl} ‘i 
MERIEN 
o Tr 


D (ize 


Weal, i 


March 27, 1909 


A complimentary dinner was enjoyed at 
6:30, followed by a theatre party, both 
being tendered by the Twin City manu- 
facturers, jobbers, supply houses and 
manufacturers’ representatives. 


METERS. 


The paper on “Meters,” by Prof. George 
D. Shepardson, of the University of Min- 
nesota, discussed the various types of in- 
struments called meters, such as watt- 
meters, ampere-hour meters and kilowatt- 
hour meters, which have been developed 
from various electrical phenomena, such 
as electrostatic, chemical, heating, elec- 
trodynamic and electromagnetic effects. 
Electrostatic effects have been used for 
watitmeters but not for watt-hour meters. 
Chemical effects are adaptable for ampere- 
hour meters, such as formerly used by the 
Edison companies and such as now made 
by the Helios Electric Company. Heat- 
ing effects are used somewhat in indicat- 
ing instruments, such as voltmeters and 
ammeters, but have not been developed 
into successful integrating instruments; 


the heating effect is successfully used in- 


apparatus for indicating the maximum 
current used, the Wright demand meter 
being in service in connection with watt- 
hour meters with multiple-rate systems 
of charging. ‘Electrodynamic attraction 
and repulsion between neighboring wires 
and electromagnetic effects between wires 
and magnetic fields constitute the basis 
of most indicating instruments and also 
of most integrating instruments. 

The integrating instrument is an ele- 
mentary motor provided with a drag 
which is proportional to the speed of the 
motors. Meters of the commutator type 
are suitable for direct or alternating-cur- 
rent measurement and measure correctly 
almost independently of the power-factor 
of the load. The range of an electrody- 
namometer meter may be increased by the 
use of resistance in series with the pres- 
sure circuit or by transformers in the 
pressure or main circuit. Polyphase 
power may be measured by two wattme- 
ters properly connected. Induction me- 
ters are generally preferable for alternat- 
ing-current systems, being lighter and be- 
ing less affected by external influences. 
Friction may be compensated by special 
coils, but care must be taken to avoid 
creeping on no-load; vibration tends to 
Increase the speed, especially on light 
loads. The friction increases with wear, 
and both the pivot and the jewel should 
be renewed after about 1,000,000 revolu- 
tions. The manufacturers have adopted 
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a liberal policy in sending printed matter 
upon request. The paper closed by quot- 
ing the report of a committee on meters 
to the New York Public Service Commis- 
sion. In the discussion several curves 
were shown to illustrate the effects of 
vibration, friction, frequency, voltage, 
wear and power-factor. The effects of 
stray magnetic fields, neighboring masses 
of iron and damage by lightning were 
discussed. i 
DAY LOADS. 

The papers and discussions on Friday 
morning were devoted to the building up 
of day loads. Adolph Wagner of New 
Ulm discussed “Methods of Building up 
a Day Load in the Small Central Sta- 
tions.” Such service must be built up 
before it pays, but the cost is less than 
that for the mght service, since little if 
any additional equipment need be bought. 
The fixed charges are the same whether 
the plant operates eight, twelve or twenty- 
four hours, and the only additional ex- 
pense is for fuel, labor, supplies and re- 
pairs, with some depreciation. Securing 
a paying day load is a matter of education. 
Advertise well that the day service is 
available, and make it reliable. A card 
index of possible customers should be 
made, keeping a record of all prospects, 
success or reasons for failure to secure, 
noting whether each uses laundry irons, 
etc. At intervals repeat efforts to secure 
new customers and to induce others to use 
current-consuming apparatus. 
should be done at cost, sinee the station 
should make its money from = current 
rather than from supplies; large cost of 
wiring may drive away possible custom- 
ers; but a customer once connected and 
furnished with electrical conveniences will 
remain a customer always. The wiring 
should be done right and provision should 
be made for adding to the first installa- 
tion without changes in the wiring. 

Keep a stock of apparatus that is likely 


to be called for; motors for use of emer- ` 


gency customers frequently gain per- 
manent business. Show confidence in 
current-consuming devices by offering to 
put them out on trial. In estimating cost 
of power to prospective motor customers, 
make liberal allowances for the load fac- 
tor, which is considerably lower than 
most power users suppose. Pumping of 
the town water supply is generally very 
expensive and can be done economically 
and profitably by the central station with 
electric motors at off-peak hours. Laun- 
dry irons, washing-machine motors, fan 
motors, heating pads, vibrators, ete., bring 
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in revenue, small individually but consid- 
erable in the aggregate. Many lights will 
be used all day in otherwise dark places. 
A showroom should be maintained either 
permanently or once a year in some busy 
part of the town. Special rates may be 
made for day power, but minimum 
monthly bills should be established. Of 
the 112 stations in towns in Minnesota 
having between 1,000 and 10,000 inhabi- 
tants, thirty-seven have a day service and 
scventcen others expect to start a day 
service soon. In addition to the thirty- 
seven stations now furnishing day service, 
three others have a so-called ironing day, 
that is, they operate their plant one-half 
day each week to allow their customers 
to do their ironing with electric irons. 

In a paper on “Heating Appliances as 
an Aid in Developing a Day Load,” E. L. 
Callahan of Chicago recommended the 
placing of residences on separate feeders 
from the commercial district, in order to 
facilitate the determination of the in- 
creased average load due to the installa- 
tion of heating apparatus and small mo- 
tors. 

In a paper on “Small Motors and Their 
Possibilities in Developing a Day Load,” 
George J. Cadwell called attention to the 
difficulties met by the early central station 
in establishing day loads because of the 
unsatisfactory state of development of the 
motor. While the modern heating and 
cooking utensils have opened new possibil- 
ities for the central station, the small mo- 
tor opens still greater fields, and a con- 
sideration of the various activities of life 
in the average town shows that the motor 
may be used to advantage in a great many 
ways. Tho desirability of the motor for 
elevators and dumb-waiters is recognized 
by all; in the hotel kitchen motors may 
be used for peeling potatoes, chopping 
meat, washing dishes, grinding knives, 
buffing silver, making ice cream and mix- 
ing dough for baking. The hotel laundry 
cannot afford to be without motor-driven 
washing machines; an electrically-driven 
vacuum-cleaning outfit and carpet-sweeper 
will make a considerable saving to the 
hotel man, besides sweeping the hotel 
cleancr than it ever could be using old- 
fashioned methods, and increasing the 
revenue of the central station. In hotels, 
as well as in restaurants and saloons, mo- 
tor-driven refrigerating plants are likely 
to reduce the cost of refrigerating con- 
siderably, and the ventilation of such 
places cannot possibly be handled any bet- 
ter than by electric exhaust, fans. 

In the dry-goods ,business( thé electric 
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motor is applicable to moving window 
displays, clevators, dumb-waiters and cash 
carriers; the drug store uses motors for 
ice cream freezer and carbonating ma- 
chine, and the grocerv for the coffee 
grinder and, if run in connection with a 
meat inarket, with meat choppers, sau- 
sage machines and possibly refrigerating 
machinery. Jn like manner motors are 
useful in offices, especially for ventilating, 
cleaning and for clevators, while electric- 
ally-driven pumps are not infrequent. 
Likewise, the baker, the confectioner, the 
banker, the cobbler, the barber, the jew- 
eler, the printer, the blacksmith and the 
liveryman find small electric motors very 
economical. The vacuum-cleaning busi- 
ness might well be pushed harder by the 
central-station interests. In a private 
residence much work may be done better 
by motors than by manual labor, such as 
dishwashing, sewing, laundry work, ven- 
tilation, pumping, vacuum-cleaning, ete. 
-In many eases there are possibilities of 
developing profitable business in supply- 
ing current for light and power to the 
farm communities adjoining the town. 
The alternating-current motor has been 
developed so that it may now be guaran- 
teed for satisfactory operation on any 
kind of circuit, provided the frequency 
remains constant. 

The discussion of the papers on day 
loads brought out the fact that a few 
direct-current central stations of moderate 
size use storage battcries for carrying the 
load during part of the day. A prime 
source of difficulty which has been ex- 
perienced in the operation of single-phase 
motors on high-frequency circuits is that 
while the frequency is nominally 133 
cycles, the frequency actually found is 
anything between 109 and 165. Large 
motors should be fed by separate feeders 
to which no lights should be attached. 
Others recommend the use of liberal feed- 
ers, so that the same transformers are 
available for both day and night service. 
Portable wood-sawing outfits make profita- 
ble business when within reach of the sup- 
ply circuits. Large building operations 
make considerable use of motors for mix- 
ing concrete, hoisting purposes, etc. Mo- 
tor-driven fans for heating and ventilating 
buildings, especially public buildings, 
bring profits. “Everything that turns” 
in at least one town in Minnesota is driven 
by electric power, a comparatively small 
town having about 900 thorsepower in 
small motors. Nine out of ten flatirons 
will stay if placed on trial. People who 
refuse to take flatirons on trial are fre- 


quently convinced by their neighbors. An 
incidental advantage of the use of flat- 
irons and other domestic appliances is the 
greater ease of satisfying a customer who 
thinks that his bill is too large, but who 
has overlooked the fact that his family 
has had the advantages offered by the 
miscellaneous electrical comforts. 

The miscellaneous uses of electricity 
come principally at times of small load. 
Effort should be made to build up the 
load between midnight and morning. The 
station manager may well afford to spend 
money in popularizing the business. The 
adoption of electric light often follows 
the installation of a motor. Window 
lighting paves the way for lighting the 
rest of the store. A small motor which 
operates satisfactorily induces the cus- 
tomer or his friends to put in other mo- 
tors. Of three thousand flatirons put out 
on thirty days’ trial in Minneapolis, less 
than three per cent were returned; many 
houses have several, there being seven 
found in one residence. Practically all 
industrial uses of electricity in the home 
miss the peak lighting load and so do 
not increase the necessary investment 
either in the station or on the lines. In 
a comparatively small village the January 
income was increased from $800 to $900 
during the past year, in spite of the in- 
troduction of tungsten lamps. By an- 
nouncing that a day circuit was to be 
established so that current would be al- 
ways on tap, one manager was able to 
secure a number of new customers for 
lighting. Many customers were secured 
by having a demonstration shop at the 
station where prospective customers could 
be shown in advance just what it would 
cost to operate each lamp or other device, 
and where estimates of cost could be 
checked by actual meter reading. The 
fireless electric cooker is likely to become 
a very popular current-consuming device, 
demonstrations showing that it will bake 
bread by electricity at a cost of about one- 
half cent per loaf, which is one-half the 
cost of gas and one-fourth the cost of 
coal; this will enable the stations to enter 
a field not heretofore opened, and that, 
too, at the regular lighting rates. 

TUNGSTEN LAMPS. 

The closing session on Friday afternoon 
was given to the reading and discussion 
of papers on tungsten lamps. J. R. Cra- 
vath of Chicago discussed “The Use of 
Tungsten Lamps from the Illuminat- 
ing Engineering Standpoint.” Tungsten 
lamps require special treatment because 
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of their greater size of bulb, higher can- 
dlepower and higher intrinsic brilliancy 
of filament. Practical efficiency requires 
shading the direct light from the fila- 
ment and also changing the distribution 
by reflecting the light to places desired. 
Direct light not only reduces the sensi- 
tiveness of the retina (as though the 
nerves concentrate their attention on the 
strongest light source in the range of 
vision), but also induces the automatic 
closing of the iris. The horizontal light 
leaving a light-source is of comparatively 
little value, since it strikes the side walls 
and is reflected several times before it 
reaches the working surface; consequently 
the reflector should throw the horizontal 
light downward. Deep reflectors are used 
either to direct the light upon the work 
or to send it to the ceiling, whence it is 
again reflected. Deep reflectors, if scien- 
tifically designed, reflect from fifty-five 
to seventy-five per cent of the light down- 
ward at angles below seventy-five degrees 
from the vertical, and also shade the eye 
from the direct rays if the tip of the lamp 
is frosted. Four types of translucent re- 
fiectors are now on the market. Horizon- 
tal rays of light give a blinding effect; 
shallow or flat shades are worse than 
none, since they both darken the ceiling 
and allow an excessive amount of light to 
strike the side walls. Some customers 
demand glare. The cost of proper shades 
is comparatively small. Tungsten lamps 
should be hung high and should have deep 
shades. 

For indirect lighting the ceiling should 
be of a light color and the reflectors 
should be deep; the total efficiency is lower 
than with direct lighting. The absorption 
at the ceiling is from thirty-three per cent 
upward. Lamps and reflectors should be 
cleaned frequently, since the tops of both 
are hidden and likely to go unnoticed. 
Opaque reflectors are used for indirect 
lighting, mirror coatings being ‘more 
efficient than enamel or polished metal. 
Direct and indirect lighting are fre- 
quently combined to advantage. There is 
generally sufficient variation in intensity 
to avoid the flatness and lack of per- 
spective experienced when shadows are 
completely eliminated. 

H. J. Gille of Minneapolis discussed 
“The Use of Tungsten Lamps for Deco- 
rative Street Lighting.” The prosperity 
of a town is shown by the decorative and 
illuminating effect in the streets, and the 
visitor is apt to get his first and strong 
est impressions from the evening appear 
ance of the streets and show windows. 
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Conspicuous windows attract passers-by 
and ‘the cheerful appearance of a siore 
well lighted draws in trade. Similarly, a 
well-lighted street extends a welcome to 
visitors to the city. The strect-lighting 
fixtures should have an artistic appear- 
ance day and night—not too spectacular 
but dignified. For special lighting, such 
as that on Nicollet Avenue in Minneapo- 
lis, the property owners paid for the in- 
stallation and the tenants maintain the 
lighting. The modern business life con- 
tinues twenty-four hours daily, and the 
principal streets should be always light. 
Ares for general street lighting are ob- 
solescent, a result made possible by the 
tungsten lamp. Street illumination by 
arc lamps has been recognized as unsatis- 
factory. The advent of the tungsten 
Jamp has made possible the artistic and 
sufficient illumination of both commer- 
cial and residence streets at a cost within 
reach. The artistic posts used in Minne- 
apolis, with four lamps on side-arms and 
one on top, cost $85 per post delivered 
and $60 for installing complete, making 
a total cost of $145. The cost of current, 
renewals, cleaning, painting, switching, 
cte., is $78 per post per year, four side 
lamps burning until midnight and the 
top lamp burning from dusk until dawn. 
Excessive lamp breakage was expected at 
street corners, but has been found mod- 
erate, The first 383 lamps renewed had 
an average life of 561 hours, the second 
Jot having more than twice the life of the 
first lot; adding those still in service in- 
dicates an average life close to 800 hours. 
A new post with two side-arms having 
two 100-watt lamps in twelve-inch globes 
is being developed at a cost of about $30 
per post. Nicollet Avenue is believed to 
be the most satisfactorily lighted street 
in the world at the present time. Mer- 
chants on neighboring streets feel that 
they are out-of-town, and the artistic 
lighting is extending to other streets 
through the efforts of local organizations. 
' Tungsten lamps are less sensitive to 
changes of voltage than carbon lamps, 
but they should not be overstrained; it 
is better to run them under rather than 
over normal voltage; their light is so 
white that they give satisfactory light 
several volts below normal; if the voltage 
varics more than two per cent, better life 
is obtained by ordering lamps for: the 
higher range, say 114-volt lamps for cir- 
cuits of nominal 110 volts. With fluctu- 
ating voltage the abuse per dollar of in- 
vestment is greater with tungsten than 
with carbon lamps. For commercial 


lighting the renewal of lamps should be 
at customer’s expense: no argument rce- 


mains for free renewals, since all the 


tungstens are first class, and the station 
does not need to protect itself against 
poor lamps; there is no more reason why 
electric lights should be renewed free than 
there is why gas companies should fur- 
nish free mantle renewals. 

The discussion, partly included in pre- 
ceding paragraphs, noted that the 220- 
volt plants are debarred from using tung- 
sten lamps, except by connecting two in 
series, which requires that they be sorted 
specially. The desirability of installing 
a balancing set and neutral wire was 
urged, so that 220-volt systems could be 
changed to 110-110-volt three-wire sys- 
tems; this would enable the substitution 
of 1.25-watt tungsten lamps for the four- 
watt 220-volt untreated carbon lamps gen- 
erally used; the expense of such change 
should be shared with the customers, as 
could probably be done hy advance agree- 
ment. 

ELECTION OF OFFICERS. 

Officers for the ensuing year were 
elected as follows: President, H. J. Gille, 
vice-president, T. Pitts, 
Hutchinson; second vice-president, G. 
Marvin, St. Cloud; secretarv-treasurer, 
B. W. Copperthwait, Faribault; members 
executive committee, H. A. Hildebrant of 
St. Peter, B. F. Strong of Chaska, and 
E. W. Errick of South St. Paul. 

Suitable resolutions of thanks were ex- 
tended to various persons, and the execu- 
tive committee was directed to investigate 
the desirability and feasibility of effective 
work by a committee on publicity. The 
technical committee was instructed to in- 
vestigate gas-producer plants for report at 


Minneapolis ; 


the next convention. 


AMONG THE EXHIBITORS. 


The Westinghouse interests were looked 
after by C. E. Frailey, C. C. Curry, H. R. 
Heims, H. C. Auran, W. D. McDonald 
and H. R. McAlmon of Minneapolis, and 
W. R. Pinckard, J. B. Wilkinson and 
Irving Cary of Chicago. Their exhibit 
included sections of the new Type S trans- 
former, several styles of fan motor, small 
motors, luminous and non-luminous radi- 
ators, flat irons, portable indicating and 
integrating instruments for direct and 
alternating current, lightning arresters 
and new low-tension safety gap, Type F 
circuit-breaker, mercury rectifier for stor- 
age-battery charging, and tungsten lamps. 

The General Electric Company was 
represented by W. F. Smith, C. I. Weaver 
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and R. H. McMullen of Minneapolis, and 
by S. F. Dibble. E. L. Callahan and F. T. 
Benson of Chicago. Thev exhibited series 
and multiple tungsten lamps, portable in- 
dicating and integrating wattmeters, heat- 
ing devices such as radiant -toasters, cof- 
fee percolator and hot-water cup, with an 
abundance of pertinent printed matter. 

The Central Electric Company, repre- 
sented by H. W. Young and D. C. Penni- 
man, exhibited its high-tension drop-out 
span protector, Pelouse-Central flatiron, 
P-M remote-control switch, the Central 
vibrator, the Central tungstometer with 
slide-rule attached, and the Central com- 
bined oscillating and rotating fan. 

The Bryan-Marsh Company, repre- 
sented by J. L. Barnard, Sam Furst and 
W. H. Ricker, showed a variety of tung- 
stens, including a striking exhibit of tung- 
sten lamps mounted on a dise revolving 
at 150 revolutions. Some of the printed 
matter excited noticeable curiosity. They 
also exhibited a case demonstrating the 
manufacture of carbon incandescent 
lamps. 

The Allis-Chalmers Company was rep- 
resented by R. H. Zavitz, R. S. Carter, 
Normal Stewart and R. R. Bradley. 

The Electrical Engineering Company 
of Minneapolis had an exhibit of wiring 
supplies in charge of W. L. Stephenson 
and G. M. Darling. 

The Electrical Machinery Company of 
Minneapolis was represented by C. H. 
Chalmers and A. H. Onstad. 

The Northwest Electrical Equipment 
Company and the Columbia Incandescent 
Lamp Company had an exhibit in charge 
of W. W. Geisse. 

The convention adjourned on Friday 
afternoon, with the general impression 
that the Minnesota Electrical Association 
was a decided success and had a useful 
future. 


eo 
Electrically-Driven Fountain-Pen 
Factory. 

The first fountain-pen plant in Canada 
has just been placed in operation by the 
L. E. Waterman Company, the fountain- 
pen makers, at St. Lambert, Quebec. The 
plant is entirely electrically driven, the 
current being generated on the premises. 
The generator is a Crocker-Whceeler belt- 
type, three-phase, sixty-kilovolt-ampere, 
600-volt, sixty-cycle machine, running at 
1,200 revolutions per minute, furnished 
by the Canadian Crocker-Wheeler Com- 
pany, Limited, of Montreal. It is driven 
by a Bellis & Morcan English vertical 
engine. 
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RELATION OF CENTRAL STATIONS 
TO THE AUTOMOBILE 
BUSINESS.’ 


BY FRED T. KITT.’ 


— 


We arc all more or less familiar with 
the central-station term, “peak,” which 
denotes the time of maximum demand 
upon the station for power. Ordinarily, 
the daily load curve of the central station 
approaches the peak in the early evening 
and usually continues but a comparatively 
short time. | 

One of the big problems, the satisfac- 
tory solution of which spells success for 
the central station, is the question of 
“peak load.” It is obvious that sufficient 
capacity in generating machinery, prime 
movers, distributing copper and auxiliary 
apparatus must be provided to meet this 
maximum demand without regard to what 
the ordinary demand may be. 

A central station which is able to so 
dispose of its energy that the peak load 
is low, compared to the continuous load, 
can afford to sell its products at a much 
lower rate than the price which must be 
asked by the station that has a high peak. 

The occurrence of a peak may be 
avoided to some extent by encouraging 
long-hour customers, by dividing the load 
between the customers using power at 
different times of the day, and by storing 
energy during the hours when the rate 
of consumption of energy is low. 

Since the electric motor has come into 
such popular favor, the method of divid- 
ing the load between power users which 
consume during the day, and lighting 
customers, which demand power only at 
night, has become almost automatic. No 
matter how much power load is developed, 
however, the peak is always noticeable. 
Even if the power load should exactly 
equal the lighting load and the time of 
dropping off of the one would coincide 
with the taking on of the other, an ideal 
condition which could never be realized 
in practice, the only result would be to 
flatten the peak, or, in other words, the 
peak would come on as the power load 

came on in the morning and continue 
until the lighting customers began to 
discontinue their lights at night. While 
this would be considered a very good load 
and power could be sold at a very low 
rate, still much of the apparatus of the 
station and distributing system would be 
idle from a comparatively early hour in 

1. Paper read at first annual convention, Pa- 


cific Coast Electric Vehicle Association. 
2. Sacramento. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


the evening to the following morning. 
As interest charges, depreciation and 
other expenses come on night and day, it 
is desirable to keep all the equipment 
earning something for the full twenty- 
four hours. 

The best solution, then, seems to be a 
combination of these methods. Storing 
electrical energy is best accomplished by 
means of the storage battery, although 
other systems have been proposed, such 
as pumping water from a low to a high 
level during hours of light load and al- 
lowing it, to fall upon waterwheels during 
hours of heavy or peak load. 

On this Coast, where a great part of 
the energy is produced by waterpower, the 
question of securing load after the eve- 
ning peak is even of more importance 
than where fuel is used. When the peak 
is off in a steam plant, the fuel consump- 
tion is also less, while in a waterpower 
plant water usually goes to waste when 
the load drops off. 

With our modern system of alternating- 
current distribution, storing energy by 
means of the storage battery requires not 
only the battery, but the converting and 
auxiliary apparatus as well. 

Wlectric-vehicle batteries are nearly al- 
wavs charged late at night, and as the 
customer owns his own battery and con- 
verting apparatus and uses power at a 
time when both the motor consumer and 
the lighting customer have gone off the 
line, they are the most desirable cus- 
tomers. 

Many of the central stations do not as 
yet make a sufficiently low rate for this 
class of business, which fact must be due 
to their not having considered the ques- 
tion carefully, and I think most of them 
could be brought to see the advantage 
of selling energy off the peak to be used 
for pleasure vehicles, delivery wagons and 
trucks during the day, and would make 
a rate low enough to encourage the adop- 
tion of electrically propelled vehicles to 
such an extent that their revenue would 
be materially increased. 

It is certainly gratifying to those in- 
terested in the electric-automobile busi- 
ness, to know that their goods have been 
so perfected that they are now becoming 
an actual necessity, not only for the pur- 
pose of passenger transportation, but also 
for transporting freight on the streets of 
our cities. 

The electric pleasure vehicle has already 
displaced thousands of horses, and the 
modern electric truck is now coming in 
favor so fast that it will not be long 
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until horse-drawn vehicles will be the ex- 
ception, and when we see the thousands 
of horses still plodding along our streets 
we can see the tremendous demand there 
will be for the product of the central 
station when these changes are made. It 
is also pleasing to us to know that the 
central-station people are beginning to 
realize the great opportunity that the elec- 
tric-vehicle business has to offer them 
and that they are fast becoming convinced 
that a little effort spent in encouraging 
the use of such vehicles will be handsomely 
repaid by a permanent and desirable load 
connected to their mains, the securing of 
which requires practically no extra in- 
vestment,'on account of the fact that 
practically all the energy used for charg- 
ing vehicle batteries is used when the load 
on a station is light and the station ap- 
paratus would otherwise be idle. 

Many central stations are spending 
thousands of dollars for maximum-demand 
indicators ‘and other devices, and are 
using complicated systems of accounting 
to improve their load factor that are 
now finding out that the electric vehicle, 
in combination with other motors, ìs 
solving the problem automatically. One 
customer may have a high maximum de- 
mand on a lighting load, another on a 
power load, another on a vehicle battery. 
The resultant of all these tend not only 
to keep down sharp peaks in the toad 
curve, but, on account of this improve- 
ment of the load factor the station may 
make a lower rate on all of its energy: 
thus encouraging greater consumption 
and receiving a larger income. 

The central-station people in looking 
back over their experiences can see where 
the popular use of the electric motor has 
enabled them to reduce the price of en- 
ergy in general, and I am sure none of 
them regret the encouragement they 
offered to the power business at a time 
when it was not so well developed as it 
now is, for it has built up for them a day 
load which keeps the station and distrib- 
uting apparatus earning something dur- 
ing the day as well as during the evening. 
And now comes the electric vehicle. Dur- 
ing the day when the station is supply- 
ing energy for industrial purposes, and 
during the evening when its products ar 
being used for lighting, the electric 
vehicle is busy using up energy stored 
the. night before, and is willing to wall 
until the lighting customers are satisfied 
before again making any demand on the 
central station. l 

For this reason the central station 
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should make a very low rate for vehicle 
battery charging, as it is by far the most 
desirable business that can be secured. 
In cases where there would be a possibil- 
ity of the charging being done over the 
peak, a clause could be inserted in the 
contract whereby a penalty would be at- 
tached for using power during certain 
hours, which could be made large enough 
so that no customer could afford to take 
the risk of being caught violating this 
contract. 

I understand that nearly all of the 
Edison companies and many other cast- 
ern companies are pushing the vehicle 
business to the front. Many of them have 
Jarge garages for the care of their own 
machines and have discarded horse-drawn 
vehicles entirely, doing their heavy truck- 
ing as well as making their business calls 
by the use of electrics. In this way they 
not only set an example to the public but 
find that they save money. 

The operation of a modern central sta- 
tion in connection with its necessary dis- 
tributing business requires many vehicles 
of different classes, from the light run- 


‘ about to the five-ton truck, and the cen- 


tral station should be the first to discard 

horses and thus hasten the day when 

electricity will be the only source of 

power used for all city transportation. 

ede 
Illinois Fuel Conference. 

The United States Geological Survey, 


acting in co-operation with the Illinois 


State Geological Survey and the Univer- 
sity of Illinois, have established a “Mine 
Explosion and Mine Rescue Station” at 
Urbana, Ill. The purpose of this station 
is to interest mine operators and inspcct- 
ors in the economic value of modern ap- 
pliances as adjuncts to the normal equip- 
ment of mines. The station will also con- 
cern itself with the training of mine 
bosses and others in the use of such ap- 
pliances. Its service is to be rendered 
gratuitously, and, so far as possible, to 
all in Illinois, Indiana, Michigan, West 
Kentucky, Iowa and Missouri, who may 
desire the benefits thereof. 

In connection with this work the first 
conference of its kind, and which is to 
be followed with others in the various 
coal-mining sections, was held at the Uni- 
versity of Illinois, March 11, 12 and 13. 
This conference was held under the di- 
rection of the Technologic Branch of the 
Survey, the Illinois State Geological Sur- 
vey and the College of Engineering of the 
University of Illinois. 

In the absence of President James, 


Dean W. F. M. Goss welcomed the vis- 
itors. Responses were made by Dr. J. A. 
Holmes, chief of the Technologic Branch 
of the Survey, who urged the co-opera- 
tion of the various interests in the estab- 
lishment at the University of Illinois of 
a school for the purpose of developing 
safer and more efficient methods, and G. 
W. Traer, representing the Illinois coal 
operators, who claimed that special dan- 
ger of injury and death can never be en- 
tirely eliminated from coal mining and 
other industrial occupations, but that this 
danger was multiplied by ignorance, in- 
difference and the lack of foresight. -He 
urged that by research and application 
and unreserved co-operation on the part 
of those whose duty it is to think and 
apply, with those who think and experi- 
ment, conditions may be greatly improved. 

The formal papers included addresses 
on the prevention of explosions, the chem- 
istry of explosives, discussion of smoke 
suppression by prominent smoke inspect- 
ors and health officials, and a conference 
on the economy in the use of fuel for 
industrial and domestic use. This was 
participated in by W. L. Abbott, chief 
operating engineer of the Commonwealth 
Edison Company; A. Bement, consulting 
engincer, Chicago; D. T. Randail, engi- 
neer Technologic Branch of the United 
States Geological Survey; R. H. Kuss, 
assistant smoke inspector, Chicago; Ed- 
ward H. Cheney, fuel engineer, Chicago ; 
Edward H. Taylor, fuel engineer, Chi- 
cago, and J. M. Snodgrass, in charge of 
the fuel investigations in the engineering 
experiment station. 

The conference was noteworthy in the 
fact that it brought together over 100 
representatives of interests concerned in 
fuel, production and utilization. The con- 
ference also marked the opening of the 
Urbana laboratory for mine-accident and 
mine-rescue work. 


ede 
Armour Institute Branch, American In- 
stitute of Electrical Engineers. 

At a meeting of Armour Institute of 
Technology Branch of the American In- 
stitute of Electrical Engineers, held on 
March 18, F. A. Lindborg, who has been 
associated with Geo. M. Brill, consulting 
engineer, Chicago, for nearly eight years, 
read a paper on “Industrial Engineering.” 
He cautioned students of electrical engi- 
neering against the narrowness of over- 
looking other engineering lines and 
showed what a great importance archi- 
tecture, mechanical and fire-protection 
engineering, for instance, have in the de- 
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sign of an efficient manufacturing estab- 
lishment. 

Before laying out an industrial plant 
a thorough study must be made of the 
process through which the work passes 
in its conversion from raw material to 
finished product. This affects the group- 
ing and design of the buildings for the 
most economical handling of the product. 
Other features to be considered are the 
height of the buildings and whether they 
shall be of fireproof or mill construction. 
The relative advantages of steel, concrete 
and brick were pointed out and the neces- 
sity of providing abundant natural and 
artificial light and ventilation and thor- 
oughly reliable protection against fire. 
Ample and yet economical heating means 
are required, as also sanitary toilet fa- 
cilities. None of these features should 
be neglected before the plans are finished, 
as their provision after erection of the 
building usually entails considerable ex- 
pense and inconvenience. 

The power equipment and distribution 
is an important consideration. Except 
for a very few cases, electric-motor drive 
is to be recommended for factory opera- 
tion. The choice of direct or alternating 
current depends largely upon whether 
variable-speed motors are required. For 
this service direct current is desirable, 
while alternating current is generally 
preferable for constant-speed motors, be- 
cause of the simplicity and low mainte- 
nance of the induction motor. Whether 
individual or group drive is used depends 
upon the number and nature of the ma- 
chines to be driven. A calibrated motor 
mounted on a truck is very convenient in 
determining the power required in driving 
any machine, and thus in determining the 
proper size of motors to be used. In 
changing over an old plant the total 
power required can be determined by in- 
dicating the engines and making proper 
allowance for friction losses. Attention 
must be given to the wiring svstem and 
to the provision on the switchboard for 
controlling each department from the 
power house. 

In the power house the selection of 
proper equipment and its arrangement 
need careful consideration. Since exhaust 
steam for heating and also somewhat in 
the manufacturing processes is generally 
used, the installation of more expensive 
condensing engines 1s usually not war- 
ranted unless the’ available water supply 
is very abundant. Coal and ash-handling 
equipment, if used, must be provided for 
in the building construétion, 
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New York Section, Illuminating En- 
gineering Society. 

The meeting of the New York Section 
of the Illuminating Engineering Society 
was held on the evening of March 18, at 
the Engineering Societies Building, with 
E. L. Elliott in the chair. 

In order to interest both the theoretical 
and practical members, two papers were 
presented, one on “The Mathematical 
Theory of Finite Surface Light Sources,” 
by Bassett Jones, Jr., and the other, “Il- 
Juminating the Editorial Offices of the 
New York World.” 

Mr. Jones presented a number of for- 
mulas covering the measurement of foot- 
candle intensities on a plane illuminated 
by means of a diffused source, such as 
lamps over glass. The material is pre- 
sumed to have nearly perfect diffusion, 
and one square foot of its surface is taken 
as a unit or point source. The flux of 
light per unit of area will be constant, as 
the light sources above glass are arranged 
to give uniform illumination. 

Formulas were also given covering a 

point directly below the centre of a hemi- 
spherical shell; a point directly below the 
centre of a flat circular source; a point 
directly below the centre of a rectangular 
source; any point under a flat circular 
source; any point under a hemispherical 
source. 
. The paper by Mr. Marshall was par- 
ticularly interesting, as it described the 
first practical installation of Cooper Hew- 
itt vapor lamps in connection with a tung- 
sten lamp, to improve the color value. 

In the editorial rooms thirty-six of these 
lamps were installed May 1, 1908, and 
the tests were made on November 17, 
1908, to ascertain the variation and in- 
tensity of illumination. 

A representative of the New York 
World, Mr. Thurlough, was present and 
spoke very highly of the “daylight” which 
they now had after sundown. 

The following announcements were 


>. made: 


The April meeting is to be held in 
connection with the coming exhibit of the 
Municipal Art Commission and the Na- 
tional Arts Club. The subject of “Light- 
ing the City Beautiful” will be discussed 
by E. L. Elliott. 

At the May meeting the idea of having 
two papers will be continued. They will 
be presented by Alfred A. Wohlaucr, on 
“The Design and Calculation of Illumina- 
tion,” and L. R. Hopton, and H. E. Wat- 
“T of Illumination 


kins, on he Design 


Units.” 


Railway Signal Association. 

The regular March meeting of the Rail- 
way Signal Association was held in the 
Auditorium Hotel, Chicago, on Monday, 
March 15. At the morning session, after 
the presentation of several committee and 
sub-committee reports of progress, Prof. 


"E. E. F. Creighton, of Schenectady, N. Y., 


delivered a lecture on “Lightning Phe- 
nomena, with Special Reference to Sig- 
nal Circuits.” The lecturer provided a 
number of experiments showing the na- 
ture of high-potential discharges and a 
number of tests on various types of light- 
ning arresters. The equivalent needle 
gap of these arresters was determined 
under various conditions of voltage and 
frequency. This lecture was very simi- 
lar to one given by Professor Creighton 
before the Western Society of Engincers 
on March 19. 

For the afternoon programme, a novel 
feature had been arranged. This was a 
debate on the subject, “Resolved, That the 
Scheme of Railway Signaling Presenled 
at the Washington Mecting is the Best 
Scheme of Signaling Devised to Date.” 
On the affirmative side were W. H. Elli- 
ott, of the New York Central Lines, and 
C. C. Anthony, of the Pennsylvania Rail- 
road, and on the negative, L. R. Clausen, 
of the Chicago, Milwaukee & St. Paul 
Railway, and T. S. Stevens, of the Santa 
Fe System. The debate hinged upon the 
recommendations submitted to the asso- 


ciation as a progress report at the meeting | 


last fall. This report was in favor of 
route and speed signaling, whereas the 
negative side contended for the latter 
only. According to the system advocated 
by the affirmative, the indications are 
given by the semaphore arm in the upper 
quadrant, using but one arm and one 
light. The negative side ‘urged that there 
be provided two signals, a home and dis- 
tant signal, using a second arm for in- 
dicating the position of the next signal 
ahead. At the close of presentation of 
arguments bv the chief speakers, the 
subject was thrown open to general dis- 
cussion, at the close of which the meeting 
adjourned until next June. 
ese 
Subway Projects in Greater New York. 
The remarkable scope of Greater New 
York’s plans for providing adequate 
transportation facilities for the rapidly 
increasing population within: its boun- 
daries is indicated in a statement issued 
recently, which shows that the ex- 
penditure of nearly $500,000,000 is con- 
templated in schemes either already under 
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way or under consideration by the public- 
service corporation. Of this amount 
nearly $400,000,000 is included in proj- 
ects for tunnels and subways. Work in- 
volving a fourth of this total will prob- 
ably be begun before the end of the pres- 
ent vear. : 

Chief among these underground proj- 
ects are those for the Lexington Avenue 
subway, which will run from the lower 
part of the city to its northeastern limits, 
forming with the present subway a huge 
four-tracked “X” beneath the most 
thickly populated district in America; for 
the interterminal belt line which plans to 
make a complete circuit of the Manhattan 
water front, carrying both passengers and 
freight to and from every important ship 
and railroad terminal in the city; and 
for the continuous transit line, which 
proposes an $80,000,000 system of moving 
sidewalks beneath the most crowded *busi- 
ness centres of the city. 

The needs of Brooklyn are _partiaily 
provided for by means of the Fourth Ave- 
nue subway, which eventually will extend 
to Coney Island, and for the first portion 
of which contracts aggregating $16,000,- 
000 have been awarded; and by means 
of the bridge loop scheme, now in course 
of construction, which will connect the 
three principal bridges between the two 
boroughs, to be supplemented later with 
a $35,000,000 tunnel under the East 
River. 


edo 
Talk Electric Lighting. 


The seventh annual meeting of the 
Flectric Lighting Engineers of New Eng- 
land was held at Young’s Hotel, Boston, 
Mass., March 18. The programme in- 
cluded the following addresses: ‘“‘Se- 
ries Incandescent Street Lighting,” by 
F. C. Sargent of Malden; “The Magne- 
tite System of Street Lighting at Green- 
field, Mass.” by G. W. Lawrence of 
Greenfield; “Underground Conduit Con- 
struction,” by D. A. Harrington of Bos- 
ton; “Some Notes on the Operation of 
Moderate-Sized Underground Systems,” 
by N. T. Wilcox; “Recent Developments 
in Steam Turbines,” by J. R. Bibbins of 
the Westinghouse Company; “The Cur- 
tis Horizontal Steam Turbine,” by 
Charles B. Burleigh of the General Elec- 
tric Company. The business meeting was 
followed by an informal dinner. . 

The officers of the society are: Presi- 
dent, S. Frederick Smith of Salem; vice- 
president, W. H. Snow of Holyoke; sec 
retary and treasurer, W. H. Cole of 
Waltham. 
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A Solar Electric Generator 

The accompanying illustration shows a 
solar generator which has been developed 
by George H. Cove, for lighting his work- 
shop at 486 Somerville Avenue, Somer- 
ville, Mass., with electricity. 

The invention consists of a steel frame- 
work, which is placed where it will re- 
ceive the direct rays of the sun. Short 
plugs of a metallic composition, the prin- 
ciple of which is held secret by Mr. Cove, 
are set into this framework, which is di- 
vided into sixteen squares, each square 
one foot in dimensions. Each square 
contains sixty-one metallic plugs. These 
plugs are set with one end under glass 
while the sun shines on them. The other 
ends are exposed to the open air and 
sheltered from the sun’s rays. The dif- 
ference in temperature of the two ends 
of the metallic plugs, generates a thermo- 
clectric current, charging a storage bat- 
tery. If the sun goes under a cloud and 
the voltage drops below that of the stor- 


SOLAR ELECTRIC GENERATOR. 


age batteries, an automatic circuit- 
breaker breaks the circuit between the 
generator and the storage batteries. When 
the sun sets in the evening, the circuit 
is automatically broken. 

Mr. Cove states that in his lighting 
installation he uses ten-volt, sixteen- 
candlepower tungsten lamps. The plant 
shown in the accompanying illustration 
will store in one sunny day sufficient cur- 
rent to light five sixteen-candlepower 
lamps for three nights, averaging four 
hours per night for each lamp. 
ee 

E'ectric Locomotives for Michigan 

Central. 

The Michigan Central has ordered six 
electric locomotives to haul all trains 
through the new Detroit tunnel now 
building, and also has an option on two 
more if desired. They are expected to 
be delivered in Detroit by September 1. 
The engines will be built at the shop of 


the General Electric Company, Schen- 
ectady, N. Y. 


Glidden Tour Goes to the West. 

Reports from Detroit, Mich., state that 
the Glidden tour will be started from 
that city beyond all doubt, and that the 
date will be July 6. It has been believed 
for several weeks that this city would be 
chosen as the starting point, and as a 
confirmation of this G. E. Lane, president 
of the Detroit Automobile Dealers’ Asso- 
ciation, has stated that he has in his 
possession an agreement signed by Chair- 
man Hower of the contest committee of 
the American Automobile Association to 
the effect that Detroit would be the start 
of the Glidden tour. 

To secure this honor for the Michigan 
city, Lane had to guarantee Hower that 
fifteen cars would be entered by Detroit 
automobilists, and, furthermore, had to 
place $3,000, covering the entry fees of 
the requisite fifteen machines. Lane 
handed eight entries to Hower, and will 
forward the lacking seven before the lists 
close. It is thought, however, that De- 
troit will have more entrants than the 
agreement calls for. The Detroit Auto- 
mobile Dealers’ Association has fourteen 
charter members and many more asso- 
ciate members. Each charter member is 
expected to enter a car, while many of the 
manufacturers have signified their inten- 
tion of nominating two and possibly three 
machines. The motor-car population of 
the western city is enthusing over the 
fact that Detroit has been made the start 
of the 1909 road race for the Glidden 
trophy. Interest in the event is increas- 
ing daily, and many private owners are 
expected to nominate cars. Detroit is 
one of the largest automobile manufactur- 
ing centres in the world, and it is very 
fitting that it should be made the start 
of this year’s contest. 
ede 
To Sell Metropolitan Street Railway at 

Public Auction. . 

Judge Lacombe in the United States 
Circuit Court on March 18 handed down 
a decree of foreclosure and sale of the 
property of the Metropolitan Strect Rail- 
way, New York city, in the foreclosure 
action brought by the Guaranty Trust 
Company as trustee of the Metropolitan’s 
$12,500,000 collateral trust mortgage of 
1897. The decree provides that if the 
railroad fails to pay into the court the 
sum of $13,589,270 within twenty days 
after the service of the order, the property 
of the road shal] be sold to the highest 
bidder in front of the County Court 
House on June 1. 

In ordering the sale Judge Lacombe 
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rejected the elaborate provisions for the 
making of inventories that were included 
in the plans of several of the lawyers en- 
gaged in the case. He states that the 
annual inventories and the books of ihe 
receivers are open to all bidders, and he 
separates the lease of the Central Park, 
North & East River road and the Twenty- 
eighth and Twenty-ninth streets and the 
Fulton Street roads from the rest of the 
system as now being operated. 

The Central Park, North & East River 
road is left out because its stockholders 
have again taken possessipn upon the 
non-payment of the rental due them. 
Defaults have been entered on the bonds 
of the Twenty-eighth and Twenty-ninth 
streets and the Fulton Street roads, so 
that those properties are out of the Met- 
ropolitan for the purposes of the sale. 

It is expected that the Metropolitan 
Bondholders’ Committee will bid in the 
property when it is put up for sale, but 
it is not thought possible to have a plan 
of reorganization ready by June, or any 
time during the summer. 
ede 
Paris Telephone and Telegraph Strike. 

On the evening of Friday, March 19, 
the Society of Paris Electricians instituted 
a strike, taking out of employment a large 
proportion of the workers in the telegraph 
and telephone offices, and also the carriers 
delivering post-office business in the French 
capital. During Friday the men had been 
quitting work all day, but it was not un- 
til evening that the service was completely 
tied up.’ 

It is understood that the telegraph op- 
erators have a bitter grievance against 
Secretary Simyan, of the post-office de- 
partment. There is hardly any business 
that has not suffered materially, but the 
strikers made an immediate concession to 
the government, offering to put eight tele- 
graph operators to the government service 
to handle diplomatic business. Every 
effort is being made to hasten the com- 
pletion of the wireless’ station between 
Eifel and Clifton. The Bourse in Paris 
and the exchanges in Marseilles, Bordeaux 
and Lille have been practically at a stand- 
still, and nearly all the continental news 
comes to Paris by way of telephone from 
Berlin. 

The French government has put the 
military forces in charge of the depart- 
ments, but practically all that is being 
done is the repairing of cut wires, the 
protection of employes who have stayed 
at work, and the utilization-of soldiers for 
the delivery) of;, post-office, business. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


! UNITED RAILWAYS OF ST. LOUIS. 

The report of the United Railways of 
St. Louis for the month of February and 
two.months ended February 28 compares 
as follows: 


i ; 1909. 1908. 
February grossS............-. $ S0S,160 $ 775,454 
Expenses 2. wccsccssccccvvece 531,778 519,540 

February net............-. $ 276,382 $ 255,914 
ChareeS- sisriseeeesress ieee 234,917 233,418 

February surplus.......... $ 41,465 $ 22,496 
Two months gross..........- 1,637,196 1,602,852 
Expenses ... sec er eee eecees 1,076,530 1,073,899 

Two months net.......... $ 560,666 $ 528.953 
CHAT RES: scissor whe SS OS 470,485 466,872 
. Two months surplus...... $ 90,181 $ 62,081 


MICHIGAN STATE TELEPHONE. 


The annual report of the Michigan 
State Telephone Company for the year 
ended December 31, 1908, shows gross 
earnings of $3,413,280, an increase of 
$321,054, or over ten per cent, as com- 
pared with 1907. Net earnings for the 
year were $911,429, an increase of over 
eighteen per cent. Dividends of six per 
cent on the preferred, and four per cent 
on the common stock are being paid. 

N. W. Harris, chairman of the board 
of directors, says: “The vear just passed 
has been the most satisfactory in the his- 
tory of the company.” 


DENVER GAS AND ELECTRIC. 

The Denver Gas and Electric Com- 
pany’s report for the year ended February 
28, 1909, shows earnings compared as 
follows: 


1909, 1908. 
GrOSS uveitis e a oie das $2,202,074 $2,013,000 
Expenses scsksw eed eeieee ses 1,256,484 1,197,953 
Net ib eee sens esis eee és $ 945,590 $ 815,047 
Charges e emeetan eo NESA 384,302 376,413 
Surplus ...sssseesssesees. *$ 561,288 $ 438,634 


‘Equals 16 per cent earned on the $3,500,000 
capital stock outstanding. Has paid 6 per cent 
since July, 1907. 


AMERICAN TELEPHONE. 

The American Telephone and Telegraph 
Company reports for the month of Feb- 
ruary and two months ended February 
28, 1909, compared as follows: 
1909. 


February: 1968. 


Dividends oa 66 asae es eet $1,031,806 $ 936.414 
Interest and other revenue. 817,570 818,812 
Telephone traffic (net)...... 326,995 309,330 
Real estate ......ccceucccces 9,490 2,219 
Other sSOUrCeS..... ccc eee eeee 78,547 35,981 

Total earnings............ $2,264,309 $2,102,759 
Expenses i bcd bw bee exe eens 167,381 181,029 

Net earnings.............. $2,096,928 $1,921,730 
Interest charges............. 780,834 647,546 

Sürplüs esis ids oi unsern $1,316,094 $1,274,184 

January 1 to February 28: l 

Dividends .oessesssnnessnn. $3.713,196 $2,403,586 
Interest and other revenues. 1,711,300 1,656,080 
Telephone traffic (net)...... 719,495 697,830 
Real estate... cece vee cevees 17,552 18,226 
Other sourceS............0.. 204,760 117,552 

Total «as ceruse ee ea $6,366.215 $5,893,257 
Expenses .sessssresssseosoo 348,055 341,311 

NEL dnd bwevadi es euheens ce Ss $6,018,160 $5,551,946 
Interest 64245 sede e es keyed 1,554,844 1,280,940 


Surplus .......ceceseeeeees $4,463,315 $4,271,103 


MISSOURI & KANSAS TELEPHONE 
COMPANY. 

The Missouri & Kansas Telephone 
Company, the Bell subsidiary, operating 
in Missouri and Kansas, has issued its 
annual report for the year ended Decem- 
ber 31, 1908. The income account com- 


pares as follows: , 


1908. 1907. 
GYOSS 55. Steet et See eC SS $2,653,148 $2,428,893 
Expenses 66665 oe aves cewewe 2,161,868 1,710,071 
Net aides stue ieee eae e $ 491,280 $ 688,822 
Interest and reserve......... 761,607 688,402 
Deficit suites eve es eee ews $ 270,327 *$ 420 
Dividends 35 ccertcteeeewer aeaea O aaa 
Deficit oo oo eae erea $ 270,327 *$ 420 
Previous surplus...........- 10,258 9,838 
Net deficit...........2..00. $ 260,069 *$ 10,258 
*Surplus, 


CHICAGO CITY RAILWAY COMPANY. 

The Chicago City Railway Company's 
annual report for the thirteen months 
ended January 31, 1909, compares with 
the previous report, which covered eleven 
months to December 31, 1907. The com- 


parisons follow: 


13 Months 11 Months 
Ended Ended 


Jan. 31, Dec. 31, 
1909. 1907. 
Passenger receipts.......... $8,979,735 $7,460,634 
Other sources.........0-.-02- 216,047 102,059 
TOUR) omete Sane Sale ee $9,195,782 $7,562,693 
Exp., taxes, renew., interest. 8,169,494 6,410,272 
Net earnings.............. $1,026,288 $1,152,421 
City, 55 per cent......sseee. 564,458 633,831 
Company, 45 per cent....$ 461,830 $ 518,589 
Interest on capital.......... 1,732,446 1,116,386 
Income from operation......$2,194.276 $1,634,975 
Other income.........-..02. 655,206 281,581 
Total income.............. $2,849,482 $1,916,558 
Interest on bonds outst..... 849,739 oo... 
Net income...............+.$1,999,743 $1,916,558 
Dividends v.ccise cssvea eens . 1,620,000 1,215,000 
SUTDIUS ws aces ameca a $ 379.743 $ 701,558 
Per cent net to stock....... 11.11 10.64 


Fare passengers carried were 180,243,- 
173, or 2.9 per cent gain over the pre- 
vious year; transfer passengers, 111,977,- 
693, or 6.9 per cent gain; fare and trans- 
fer passengers, 292,220,866, or 4.4 per 
cent gain; percentage of transfer to fare, 
passengers, 62.13; double-truck cars, 805; 
single-truck cars, 251; total cars required 
by ordinance, 1,056 ; miles of single track 
owned, 252.29. 

President Mitten says: 

“The report covers thirteen months. 
The extra month is due to the fiscal year 
having been changed to January 31, to 
conform with the close of the operating 
year, as prescribed by the settlement ordi- 
nance, 

“Fifty - four - and - twelve-hundredths 
miles of track have been reconstructed 
during the past year under the provisions 
of the settlement ordinance, of which 22. 
91 miles represent replacement of cable 
tracks removed. The ordinance requires 
94.71 miles of track to be reconstructed 
by April 15, 1910, of which 81.20 miles 
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have been reconstructed, leaving but 13.51 
miles to be reconstructed during the com- 
ing year. In addition to the foregoing, 
7.99 miles of new track have been con- 
structed since January 1. 

“The remainder of the 300 pay-as-you- 
enter cars purchased in 1907 have been 
placed in service, and 152 of the 300 cars 
purchased during 1905 and 1906 have 
been remodeled for pay-as-you-enter sery- 
ice. Two new car stations of large ca- 
pacity and modern equipment have been 
built during the year. There are now 
four such stations, with total housing ca- 
pacity approximately 1,100 cars. 

“On June 1, 1908, an advantageous 
agreement was entered into with the Com- 
monwealth Edison Company, whereby our 
company will purchase for a period of 
at least ten years all of the electrical en- 
ergy used in the operation and mainte 
nance of its railway system. A new sub- 
station has been built during the year 
and new rotary converters are now being 
installed therein. There are now four 
such substations, with a total manufac- 
turers’ rated capacity of 36,000 kilowafts. 
Additional rotary converters. have been 
installed in each of the other substations, 
also an additional rotary converter and 8 
large storage battery have been added to 
the railway company’s equipment in the 
Plymouth Place substation of the Com- 
monwealth Edison Company. A new un- 
derground conduit system for distribution 
of power has practically been completed 
and the installation of cables therein is 
well under way. Material improvements 
in fire risk at various buildings of the 
company have been effected, which have 
considerably decreased liability of loss by 
fire.” | 


INTERNATIONAL TRACTION OF BUFFALO. 
The International Traction Company 

of Buffalo report for the year ended De- 

cember 31, 1908, compares as follows: 


1908. 1907. 

Goian ssi aetna R $5,226,993 $5,445,070 
Expenses, taxes and deprec. 3,531,855 3,652,604 
Gb attend va a be $1,695.128 $1,792.4 
Fixed chargeS......ceceeee 1,522,837 1,480,207 

plies ial aad Penne 

Surplus <..cc.9 dh tewsweacves *$ 172,291 $ 312,261 


*Equal to 3.44 per cent earned on the $5,000,- 
000 4 per cent cumulative preferred stock. 


President Thomas Penney says: 

“The high standard of service given to 
the public has been carefully maintained. 
and improvements in the equipment and 


transportation facilities have been made. 


consistently with the established policy 
of the company. The pay-as-you-enter 
cars have demonstrated their advantages 
for quicker and safer transportation, and 
there are now cighty of this type in serv- 
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ice. Additional lines will be furnished 
with this improved equipment during the 
current year. . 

“The integrity of the property has been 
fully maintained. Liberal appropriations 
were made from income to the fund for 
depreciation to cover expenditures on ac- 
count of extensive renewals and replace- 
ments of track, paving, rolling stock and 
other equipment.” 


ELECTRIC STORAGE BATTERY COMPANY. 

The annual report of the Electric Stor- 
age Battery Company, of Philadelphia, 
for the year ended December 31, 1908, 
compares as follows: 


1908. 1907. 
POSS: gd Sd Bee eee ain ek $ $45,705 $1,075,226 
Operating expenses.......... 315,180 387,021 
Net <x cx dwn deaenees pone ts $ 530,525 $ 688,205 
Other income..... rey earn 106,054 133,069 
Total net income..... ..-..$ 636,579 $ 821,274 
Dividends ............ ree 528,092 812,450 
. Net surplus....... ae ee $ 108,487 § 8,824 
Previous surplus............ 3,669,327 3,754,451 
Less adjustments............ *1,774,136 93,930 
Total surplus..... Caen en $2,003,678 $3,669,327 
*Includes depreciation of Electric Vehicle 


Company securities, $1,940,000, and sundry ad- 
justments of accounts not incident to the cur- 
rent year, $57,586, less increment from 
appraisement of factory plant above book valu- 
ation, $223,450. 


KNOXVILLE RAILWAY AND LIGIIT. 

The Knoxville Railway and Light Com- 
pany reports earnings for February and 
two months ended February 28, 1909, 
compared as follows: 


1909. 1908. 
February gross .......0.cceeeeees $43,867 $42,990 
Expenses and taxes......... s... 22,601 23,309 
February net...........0.- oe ee $21,265 $19,681 
Interest ........ eee Pires ee ee ere 11,483 11,398 
Balance .....cccccceveccecceeese $ 9,782 $ 9,282 
Reserve for emergency fund...... erate Senws 
February surplus..... sansa outs $ 9.782 $ $ 8.282 
Two months gross. pacers & Atanas $92,084 $81,495 
Expenses and taxes.............. 47,269 50,094 
Two months net............05. $44,814 $31.401 
Interest ........ eee ns aai 22,966 22,845 
Balan. omea ti Padied oa Weed $21,848 $ 8,555 
Reserve for emergency fund..... casai ree 
Two months surplus...... eee $21,818 $ 8,555 


BIRMINGHAM RAILWAY, LIGHT AND 
POWER. 
The Birmingham Railway, Light and 
Power Company reports earnings for Feb- 
ruary, 1909, and two months ended Feb- 


ruary 28, 1909, compared as follows: 


1909. 1908. 
February gross....... ee cee eee e. $177,453 $167,341 
Expenses and taxes............ 108.447 109/848 
February net...........eeccce- $ 69,006 $ 57,493 
Interest and sinking fund...... 44,785 43,524 
February surplus...... eee $ 24,220 $ 13,969 
Two months gross. eseese. $569,797 $345,087 
Expenses and taxes............ 228,082 235,651 
Two months net......... ooo $141,714 $109,436 
Interest and sinking fund...... 89,568 87,304 
Two months surplus........ $ 52,145 $ 22,131 


UTICA & MOHAWK VALLEY. 
The report of the Utica & Mohawk 
Valley Railway Company for the quarter 
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ended December 31, 1908, compares as 
follows: 


1908. 1907. 
Total railway operating rev....$269,524 $272,418 
Total railway operating exp.... 167,183 159,500 
Net railway operating rev....$102.341 $112,917 
Taxes accrued.....ccccccccccecs 10,195 9,054 
Operating income............ $ 92,146 $103,862 
Other income....... PE EEEE 2,110 32,963 
Gross IncomMe.........ceeeees -$ 94,2 $136,826 
Total deductions from gross inc. 40, 377 40,377 
Net corporation income......$ 53,879 $ 96,448 


MEMPHIS STREET RAILWAY COMPANY. 

The Memphis Street Railway Com- 
pany reports earnings for February and 
two months ended February 28, 1909, 
compared as follows: 


1909. 1908. 
February gross........ essees... $115,091 $112,646 
Expenses and taxes............ 76,788 75,197 
February net...ccescesccccees $ 41,303 $ 37,448 
Interest ............ rr ATA 35,250 - 34,450 
SUPPLUS:. sea tite udees aie eden $ 6,052 $ 2,997 
Reserve and emergency fund.. 2,500 2,500 
February net surplus......... $ 3,552 $ 497 
Two months Bross.......ceceoes 246,561 231,406 
Expenses and taxeS............ 161,818 153,759 
Two months net..... aea ast $ 84,742 $ 77,647 
Interest charges......... PERIE E 70,851- 68,950 
Suüurplug Adente vation e ER n 13.891 $ 8,597 
Reserve and emergency fund.. 0,000 5,000 
Two months net surplus...... 3 8,891 891 $ 3,697 


NORTHERN OHIO TRACTION. 
The report of the Northern Ohio Trac- 
tion and Light Company for the month 
of February and two months ended Feb- 
ruary 28, 1909, compares as follows: 


1909, 1908. 
February grosS.......ccceeceees $136,504 $119,301 
Expenses 4.45405 said es ds Ree 80,542 78,466 
February ‘Net. ccsssea ass wae $ 55,963 $ 40,835 
Charges ..... ie elie (Gace ties tes 43,731 43,755 
February surplus..........6.. $ 2232 ee. 2,020 
Two months BroSS.....esssssese $284,399 245,426 
Expenses soscisricisiieses es... 165,251 160.358 
Two months Nnet.....sasesa.se. $119,248 $ 85,068 
Charges wssisinivs ee re res 87,183 87,642 
Two months surplus.......... $ 31,965 *$ 2,574 
*Deficit. 


MONTREAL STREET RAILWAY. 

The report of the Montreal Street Rail- 
way Company for the month of February 
and five months ended February 28, 1909, 
compares as follows: 


1909. 1908. 
February gross....... RAA $ 284,090 $ 270,224 
Expenseg ..... PRAA .... 199,912 201,449 
February net.......eeee ...$ $84,178 $ 638,775 
Charges ..... ee ee ee re 32,036 32,947 
February surplus..........$ 52,141 $ 35,828 
Five months gross..... wee e $1,514, 614 $1,458,463 
EXXPeCnS€S ...esnssessseoo s... 959,552 943,476 
Five months net........... $ 555,062 $ 614,987 
Charges ..ccucsccccnce Giulia 145,341 148,135 


Five months surplus......$ 409,731 $ 366,852 


BELL TELEPHONE OF MISSOURI. 
The Bell Telephone Company of Mis- 
souri has issued its annual report for the 
year ended December 31, 1908. The in- 
come accourit and general balance sheet 


compares as follows 
Income account: 


1908. 1907. 
Revenue .....ceeccceee eee aver $2,009,355 $1,933,429 
Expense, tax mainten., ete.. 1,346,960 1,392,501 
Net revenue. .....-.-ceeee: $ 662,375 $ 540,928 
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The comparative general balance sheet 
as of December 31, 1908, shows: 


ASSETS. 
1908, 1907. 

Const. and property Jan. 1.$7,745,316 $6,587,165 
Construction for yeur....... 253,785 1,173,638 
Supply Le PETTEE 200,673 74,475 
Real estate.......cececee esse, 609,006 598,946 
Stocks and bonds. . oe 2,051 2,061 
Bills and accts. receivable. 520. 927 254,692 
Cash 2s4 2 eis 90% ack Cie ak ~» 201,226 169,862 

Total seed aceon eats hs Sec es ... $9,532,986 $9,060,831 

LIABILITIES. 

Capital stock. ...........00. 8,779,800 $6,760,000 
Capital stock, installments.. ....... 1,242,140 
Surplus ..essesesssesso oseeee 419,504 419,097 
Accounts payable............ 272,42 602,084 
Reserves .....ceeesee PTEE 61,258 37,509 

TOCA) 64st cn ewen ee... o.. $9,532,986 $9,060,831 


MICHIGAN STATE TELEPHONE. 

The Michigan State Telephone Com- 
pany has issued its full pamphlet report 
for the year ended December 31, 1908. 
The income account compares as follows: 


1908. 1907. 
GroSS esses Ra .. $3,413,280 $3,092,226 
Pxpenaep and taxes Lu E EN 2,501,851 2,316,442 
Net soonte de hae eta einen $ 911,429 $ 775,784 
Special exp. and bond disct. 29,22 28,476 
Net hea add rerne oroni $ 882,200 $ 747,308 
Interest cage rreds edian in 417,595 414,776 
SUrTpPIUS 354. acesG stews $ 464,605 $ 332,532 
Dividends paid.............. 206,128 *205,815 
Surplus 2 26 ha oe ge aha ees ...$ 258,128 $ 126,717 
Previous surplus............ 584,968 460,668 
Total surplus...... PR es $ 843,096 $ 587,385 
Deductions ............ acme 202,307 2,417 
Profit and loss surplus....$ 641,138 $ 584,968 


*Includes common dividend, $69,170. 

Surplus, after payment of six per cent 
dividends on the preferred stock, is equal 
to 5.45 per cent earned on the $6,000,000 
common stock. 


LONDON UNDERGROUND. 

The Underground Electric Railways 
of London report gross earnings for the 
week ended February 27 and eight weeks 
ended February 27, 1909, poms as 
follows: 


1909. 1908. 

BAKErIOO: sci de gtoutieth eet Ti oedi £ 3.420 £ 3,130 
FESO CAAIUING 7 dr dia 4 $8 gals cored TE 5,800 6,510 
Hampstead eet Puan sees aw ete 3,790 3,180 
District | op aach ai ae 8 basta hg aa 9,708 9,093 
ACU AYS aa ok eae wide nb ghee: 4,650 5,243 
ELOY. mernata ok eee on ete a £ 27,368 £ 26,156 
Total, eight weeks............ 223,038 205,433 


The Underground Electric Railways of 
London report gross earnings for the week 
ended March 6 and nine weeks ended 
March 6, 1909, compared as follows: 


1909. 1908. 
Bakerloo oobi adie eon aw ens £ 3,505 £g 3,125 
Picadilly acandhaan ioe ax enouicone 5.855 5,430 
Hampstead ..... E EER E T 3,725 3,170 
DIStriCt e as suey See selene ais 9,381 9,157 
SPURT WAN S546 cde He ees waned 4,014 6,192 
TOTAL oaea en eee wie ected £ 26,480 £ 26,074 
Total, nine weeks........... £249, 518 £231,507 


WILKESBARRE GAS AND ELECTRIC. 
The Wilkesbarre Gas and Electric Com- 
pany’s report for the year ended Decem- 

ber 31, 1908, compares as follows: 


1908. 1907. 
SSS sia eee oa er EEEE ete at $39.301 $261,349 
EXPENSES a aa E wail te 4 206,785 188,029 
INCE. Sigeenlieeee Weblo EEan NS $189,516 $173,320 
Interest on bondsS...........066 118,678 111,789 
Surplus ...... Carera TEET. $ 70,838 $ 61.531 
Dividends Jo... ccc ccc cece cee f% 60,000 45,000 
Net surplus) Waimea. bay. .-$10,838 $ 16,531 
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NEW PROCESS OF UTILIZING ATMOSPHERIC 
NITROGEN. 

In this process, which has been devel- 
oped by the Westdeutsche Thomas Phos- 
phat Werke, of Berlin, a certain quantity 
of combustible vapor or gas, as ether va- 
por, or, better, hydrogen (prepared by 
electrolysis of water), is added to the air 
to be subjected to the electric discharges. 
The explosion produced under these con- 
ditions ig attended by a sudden rise in 
temperature, which is favorable for the 
formation of a large proportion of diox- 
ide of nitrogen. As this temperature rise 
is almost instantaneous, there is no time 
for the dioxide formed to decompose. An 
excellent output is said to be obtained in 
this manner, but it remains to be known 
if the process is economical. Dr. Platsch 
realizes the same sudden temperature rise, 
followed by instantaneous cooling, by 
blowing pulverized peroxides, which eas- 
ily give off oxygen, into the arc burning 
in the air. The reduced oxides can be 
easily separated from the mixture of 
nitrate and nitrate of lime when the gas 
is saturated by the lime, and be oxidized 
anew and used again in the manufactur- 
ing process.—Translated and abstracted 
from Journal du Four Electrique et de 
V’ Electrolysis, February, 1909. ” 

@ 
CURRENT LIMITERS. 

A method of charging for current has 
been extensively adopted in Germany, 
especially by smaller central stations, un- 
der which the consumer pays for a certain 
maximum current consumption or num- 
ber of lamps, beyond which he is not en- 
titled to take current from the line. This 
system is very economical, as it greatly 
simplifies the billing and also docs away 
with the expense of purchasing and main- 
taining meters. Naturally, the central 
station must be protected against the 
consumer’s taking more current than 
agreed, and the current limiters of the 
Dr. Paul Meyer Company, of Berlin, are 
intended to serve this purpose. In one 
type of this device, suitable for current 
intensities up to twelve amperes, the cur- 
rent to be consumed flows through a 
solenoid, which produces a strong mag- 
netic field in a soft-iron core. An arma- 
ture is movably connected to a flat spring, 
and a glass tube, partly filled with mer- 
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cury and bulging out at the two places 
where it receives the current, is rigidly 
fastened to the armature. To prevent 
oxidation, the tube is filled with a neutral 
gas and hermetically sealed. Solenoid, 
glass tube and the consumer’s circuit are 
connected in series. The ampere turns 
of the solenoid are kept at a minimum 
and so dimensioned that the armature is 
attracted when the current agreed upon 
is exceeded by ten per cent; this causes 
the mercury to be parted and the current 
to be interrupted. The magnetic field 
then disappears and the armature drops, 
whereby the circuit is again closed and 
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CURRENT LIMITER. 


the armature attracted. This process is 
repeated and the consumer is compelled 
to reduce the current to the amount agreed 
upon. The adjustment to the desired 
current strength or number of lamps is 
effected by regulating the tension of the 
spring to which the armature is attached. 
The devices are also made with two-pole 
magnets for direct and alternating-cur- 
rent, three-wire systems. Recently a 
three-pole apparatus for polyphase cur- 
rent has also been perfected, which has 
three solenoids and two glass tubes, con- 
nected as shown in the accompanying il- 
lustration. Its object is to disconnect 
the entire installation as soon as the load 
on any one of the phases exceeds the 
amount agreed upon.—Translated and 
abstracted from Elektrotechnischer An- 
zeiger (Berlin), February 18. 


READING RADIOGRAMS RECEIVED BY 
ELECTROLYTIC DETECTORS WITH- 
OUT EAR TELEPHONES. 

Radiograms received by electrolytic de- 
tectors are read by a telephone, which the 
operator is obliged to keep constantly to 
his ear, as the sounds are very feeble. 
To do away with this inconvenience, Paul 
Jegou has designed an arrangement which 
makes it possible to hear the sounds 
throughont a large room. The fine-wire 
winding (R = 450 ohms) of a telephone 
transformer coil is connected to the cir- 
cuit of the electrolytic detector and the 
telephone to the thick-wire winding (R= 
three ohms). A carbon rod -is placed 


perpendicularly on the diaphragm, so that 


it rests in about the centre with one of 
its ends, the other end entering into a 
carbon socket. A second telephone re- 
ceiver of rather low resistance is then con- 
nected in the circuit formed by this mi- 
crophone and an accumulator cell. When 
the detector is exposed to waves sufi- 
ciently strong to cause the first telephone 
to emit a sound, the second telephone als 
vibrates and emits a sound that can be 
easily heard all over a large room. It is 
evident that this arrangement may also 
be used as a telephone relay, but experi- 
ments have demonstrated that there is a 
narrow limit to this cascade connection: 
it is not practicable to apply the rein- 
forcement more than two times without 


‘destroying the regularity and safety of 


operation of the device.—Translated and 
abstracted from L’ Electricien (Paris), 
February 27. 


< 

ASTATIC DIRECT-CURRENT MOTOR-METER. 

Astaticity in direct-current motor-me- 
ters is obtained by employing two arma- 
tures working in unison. These may be 
of the drum or ring type. They are 
placed on a common shaft and are ar- 
ranged either above or below two main- 
current coils, or within two pairs of coils. 
Each two armature coils are connected in 
series or parallel in such a way that their 
lines of force assume opposite directions. 
The combined connection of all the arma- 
ture coils may be open or closed. The 
ends of the windings are conveniently 
joined to an exchangeable commutator. 
The astaticity becomes nearly absolute if 
the armatures are constructed in the form 
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of dises and placed as close to each other 
as possible. The current coils then re- 
ceive a flat shape, and the armatures are 
provided with iron cores. As a meter of 
this kind is not influenced by external 
fields, the magnetic field produced by the 
main-current coils may be weak. The 
drop in tension thus becomes very small, 
about 0.0- volt at 100 amperes, and this 


makes it possible to connect the meter in 


shunt with the main circuit. The use 
of shunts, which was formerly not prac- 
ticable on account of the great loss in 
tension, results in several advantages. It 
is no longer necessary to lead a heavy con- 
ductor to the meters; a shunt may be 
inserted at any place. Milli-voltmeters 
may also be connected to the same. The 
meters are not influenced by the bus-bar 
fields. Only one model has to be manu- 
factured for different current strengths, 
it being sufficient to change the shunts for 
the different current intensities—Trans- 
lated and abstracted from Elektrotech- 
nischer Anzeiger (Berlin), February 25. 


ELECTRICAL EQUIPMENT IN A LONDON |. 


DEPARTMENT STORE. 


On March 15, there was opened by 
Selfridge & Company a large depart- 
ment store in London, which has created 
considerable comment, since it is designed 
not only on American ideas in merchan- 
dising, but is equipped also with many 
features that are to be met with in the 
newest American establishments of this 
kind. The electric-lighting equipment is 
very complete. About 6,000 incandescent 
and 286 arc lamps are installed. “Among 
the incandescents are a large proportion 
of tantalum and tungsten lamps. The 
current is supplied from a nearby centra 
station and is distributed from a lar; 


The lighting throughout the store is 
ried out on modern illuminating 
and the fixtures throughout are both ar- 
tistically and scientifically arranged. A 
very effective store-window lighting has 
been carried out, and a novel svstem of 
lighting the showcases along the main 
aisles. All the wiring throughout the 
building is in conduits. There are a great 
many motors used throughout the estab- 
lishment. Aside from the electric ele- 
vators, there are motors for ventilating 
fans, sprinkler pumps, hot-water pumps, 
a motor for operating the pneumatic-dis- 
patch system, and vacuum-cleaner outfits, 
pattern-cutting machines, electric hair- 
drying machines, ice-breaking machines 
and knife-cleaning machines. There are 
nine electric passenger and two freight 
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elevators equipped by the Otis Elevator 
Company. Each passenger elevator is pro- 
vided with flash-light up and down sig- 
nals, such as are quite common in Amcri- 
can office buildings. There is a gravity 
package conveyor that consists of a large 
tube with a smaller inner column, abcut 
which is a spiral chute. Packages are 
placed in this chute at anv of the floors 
and descend by gravity to the shipping 
rooms in the basement. A private-tele- 
phone exchange, with sixty trunk lines 
and 400 local stations has been instatied. 
An interesting system by means of which 
a department chief may be called when 
not at his desk has been provided. This 
consists of a number of colored lights 
placed conspicuously near the clock in each 
room. The operator, on finding that the 
person called for is not at his usual desk, 
signals for him with a particular coiored 
light, so that he may answer from the 
nearest telephone. A comprehensive sys- 
tem of electric clocks has been installed, 
all working from one master clock, which 
operates nineteen clocks situated on the 
different floors of the building. Con- 
nected with these clocks is a system of 
electric bells for automatically announc- 
ing the time of meals and the ti 
opening and closing business. 
complete sprinkling and fire-protecŅon 
system has been put in. The sprinki 
are set to go off at 155° F. so as to dea 
with a fire while it is in its incipient 
stage. Thirty-six fire hydrants are p 
vided at various landings on the stairway 
of the building.—Abstracted from th 
Weectrician (London), March 5. 

ede 
Single-Phase Abandoned on Milwaukee 

System. 

Reports have been circulated recently 
that the Milwaukee Light, Heat and 
Traction ~ Company, after experiments 
with various systems on its remote inter- 
urban lines, has decided to abandon the 
use of equipments adapted for operation 
on both direct-current and single-phase 
alternating-current. Requests were made 
to President John I. Beggs, of the com- 
pany, for a statement of the facts in the 
matter and a brief summary of the rea- 
sons on which the decision was based. 
Extracts from Mr. Beggs’ reply follow: 

“The newspaper reports to the effect 
that we were for the time being going to 
discontinue the use of alternating-current, 
direct-current, single-phase equipment on 
our outlying long-distance interurban 
lines are correct. I have been forced to 
this action very reluctantly as this type 
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of apparatus is, In my judgment, a com- 
mercial operating necessity through 
sparsely settled territory on long outlying 
lines, the amount of business on which 
does not justify the maintenance of sub- 
stations at frequent intervals requiring 
constant manual attendance. The alter- 
nating-current, direct-current equipment 
does fairly well when operating as single 
units, but on our lines, during seasons of 
heavy traffic, we are compelled to attach 
anywhere from one to three large trailers 
which the alternating-current, direct-cur- 
rent, single-phase apparatus has not the 
power of starting. 

“We are substituting for the alternat- 
ing-current, direct-current equipment the 
600-1,200-volt system which reduces very 
considerably the objectionable feature of 
substations at such frequent intervals. 
We have arranged with the General Elec- 
tric Company for thirty four-motor equip- 
ments of this type to replace fifteen four- 
motor alternating-current, direct-current, 
single-phase equipments operated by us 
for nearly two years past and fifteen ad- 
ditional 600-1,200-volt equipments to be 
placed on fifteen new interurban cars now 
being built for us by the J. G. Brill Coin- 
pany. This new type of equipment we ex- 
pect to have installed and in operation 
within the next two or three months.” 

The 600-1,200-volt equipments referred 
to are on the straight direct-current sys- 


neering Department. 
‘est Penn Electric and Railways 
Company, Connellsville, Pa., has estab- 
lished a new department to be known as 
‘The Commercial and Illuminating Engi- 
cring Department.” The object of the 
artment is to render advice, gratis, to 
ers of West Penn current, including 
architects and electrical contractors, on 
matters pertaining to lighting and power. 
The department is in charge of E. J. 
Mara, consulting engineer, formerly il- 
luminating engineer, for the company. 
ede. 
Pacific Telephone Bonds. 

Negotiations have been closed for the 
purchase of $15,000,000 bonds of the Pa- 
cific Telephone and Telegraph Company. 
These securities are part of the $35,000,- 
000 first and collateral trust four per 
cent bonds, of which $10,000,000 are now 
outstanding. Part of the proceeds from 
the new issue will be used for retiring 
maturing obligations, while the remainder 
is to be devoted toward extensions and 
improvements of the company. 
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Industrial Turbine Development. 


The Portland Cement Company, of 


Portland, Colo., has purchased a 600-kilo- 
watt, three-phase, sixty-cycle Westing- 
house turbo-generator equipment, with a 
Le Blanc condenser, 4 rotary converter 
and a switchboard. These are to be in- 
stalled as an addition to the present plant, 
serve rather aS a gain in econ- 


and will 
This will give an 


omy than in output. 
increased power capacity to be used on 
‘ additional grinding machinery. The tur- 
bine and’ condenser are Now being built 
by the Westinghouse Machine Company 
and the electrical apparatus by the West- 


inghouse Electric and Manufacturing 


Company. | 
The installation of the Le Blanc con- 
denser makes it possible to utilize for 
condensing purposes water from an old 
well which is not now usable with the 
present type of surface condenser. This 
will save the company 4 comfortable sum 
on its water-supply reservoir and pipe 
lines. 
It is interesting to note that turbines 
lave been adopted in this plant for power 
extension, rather than Corliss engines, two 
cf which have already been operating for 
years with surface con- 


a number of 
Southern 


densers. The fuel used is a 
Colorado bituminous coal of rather poor 
quality. With the moderate superheat 
and high vacuum contemplated, it will 
thus be possible for the turbine to effect 
considerable economy in operation. Al- 
though direct current is largely used at 
this plant, an alternating-current turbine 
unit was selected in connection with a 
rotary converter, as providing greater 
flexibility of operation than obtainable 
with » direct-current turbine unit, which 
was also under consideration. 

The purchase of a 750-kilowatt, two- 
phase, thirty-cycle, 440-volt turbo-gen- 
‘erator set by the Lyman Mills of Holyoke, 
Mass., is an indication of the satis- 
faction which electrical apparatus has 
given in this textile mill. For some years 
Westinghouse induction motors have been 
installed throughout the mill to drive 
the various machines, with a total ca- 
pacitv of 900 horsepower, and have given 
entire satisfaction. Recently the com- 
pany decided to install additional gener- 


INDU 


ILLUSTRATED DESCRI 


MECHANICAL APPARATUS 


ating capacity, and purchased a turbine 
from the Westinghouse Machine Company 
Gesigned for 150 pounds steam pressure 


- with fifty degrees superheat and twenty- 


eight inches vacuum. This turbine unit 
is now being built at the Westinghouse 
shops, East Pittsburg, Pa. 

ede 
A New Arc Lamp for Twenty-five Cycle 


Circuits. 

The pulsations of a twenty-five-cycle 
enclosed carbon arc are visible to the eye. 
Light emanating from such a source 
be considered satisfactory for 


cannot 


ENCLOSED ARC LAMP FOR TWENTY- 
FIVE-CYCLE CIRCUITS, 


many classes of artificial illumination, and 
will not ordinarily be used in any case 
where a more suitable circuit is available. 

With the more extensive use of a lower 
frequency alternating current for railroad 
and stationary motor power, there are 
parks, railroad terminals, factory build- 
ings, and factory yards to be lighted. 
For such ‘general illumination the twenty- 
five-cycle enclosed are is being used and 
considered satisfactory. Heretofore, the 
only enclosed arc lamp available has been 
a modification of some lamp designed for 
higher frequency circuits, such modifica- 
tions consisting of the use of extra or 


STRIAL SECTION 


PTIONS OF NEW AND STANDARD ELECTRICAL AND 


more flexible springs to take up the ex- 
treme vibration of the mechanism. A 
construction embodying the use of very 
light springs is questionable, as such 
springs must stand the strain caused 
by the inrush of starting current. 

Fig. 1 shows the external appearance 
and Fig. 2 the mechanism of a lamp de- 
signed by the General Electrie Company 
Schenectady, N. Y., to meet these each 
ing requirements. The frame is of the 
well-known two-rod type. The mechanism 
consists of a rocker frame carrying the 
lamp magnet and suitable current-adjust- 


MECHANISM OF ENCLOSED ARC LAMP 
FOR TWENTY-FIVE-CYCLE CIR- 
CUITS. 


ing counterweight. The armature is of 
standard laminated construction, but is 
stationary and held rigidly to the lamp- 
base casting. By the use of this consid- 
erable weight in the moving element, and 
by making the armature a part (mechan- 
ically) of the lamp frame, all objection- 
able vibration is absorbed or deadened, 
thereby permitting the elimination of all 
springs. The lamp is as quiet and free 
from vibration in starting and operating 
as standard lamps for higher frequencies. 

Where this lamp is to be operated on 
220 or 440-volt circuits an external as 
well as internal compensator must be 
used (Fig. 1), and a third binding post 
placed on the lamp top, while for nom- 
inal 110-volt circuits the Jamp is self- 
contained. 
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A High-Potential Testing Apparatus for 
Lamp Makers. 

The Dwyer Machine Company, Lynn, 
Mass., has placed on the market a ma- 
chine for testing the degree of vacuum in 
the bulbs of incandescent electric lamps. 
The principle upon which the operation of 
the apparatus is based is the facility with 
which a high-potential discharge passes in 
an attenuated atmosphere. The potential 
impressed is within the vicinity of 20,000 
volts, and according to the density of the 
gas in the bulb the following characteris. 
tics are said to be observed: 

(1) A lamp containing a considerable 
amount of air shows purple streamers 
branching from the filament to the glass. 
Such a lamp probably contains a crack in 
the glasswork and will burn oui in a 
minute or two. 


APPARATUS FOR TESTING THE VACUUM 
IN THE BULBS OF INCANDESCENT 
LAMPS. 


(2) A red glow uniformly distributed 
throughout the bulb indicates a better 
vacuum than the above. This lamp con- 


- taing some air, and the candlepower will 


drop very rapidly, probably to ten candle- 
power within an hour. 

(3) A lamp with a white glow with 
the slightest tint of pink close to the glass 
is slightly better than the above. 

(4) A lamp with a whitish glow, but 
showing the filament very distinctly and 
with a marked glow about the joints, while 
containing a better vacuum than the above, 
is still a very poor lamp and will de- 
teriorate very rapidly. 

(5) A lamp with a white glow uni- 
formly distributed throughout the bulb 
may burn a hundred or two hundred hours 
without burning out, but the candlepower 
will drop rapidly. 

(6) A lamp with a thin whitish glow 
more or less intermittent and sometimes 


hard to start is a lamp which most lamp 
manufacturers pass as O. K. After such 
a lamp has burned for about half an hour 
the glow will usually be found to have 
disappeared. Such a lamp will drop in 
eandlepower much more rapidly than a 
lamp with a perfect vacuum. 

(7) A lamp which shows an intermit- 
tent flicker of light on the inside surface 
of the bulb contains a very good vacuum. 
Such lamps are universally passed as ex- 
cellent by lamp manufacturers. 

(8) A lamp which shows no glow what- 
ever possesses a still higher degree of 
vacuum than the above, and as this “glow 
iest?” is the most severe test known for 
vacuum it is as high as the lamp manu- 
facturers can obtain, and such lamps may 
be considered perfect. 

(9) A lamp which is completely full 
of air cannot be made to glow. 
emo 
A Magazine Flaming-Arc Lamp. 


To overcome the tendency toward un- 


` eleadiness of the arc in a flaming-arc 


lamp it is customary to make the carbons 
of small diameter. Their quick consump- 
tion, however, necessitates a great length 
of carbon and therefore a long lamp in 
order to obtain a reasonably long run on 
one trimming. A successful attempt has 
been made to overcome this defect by the 
construction of a magazine for each car- 
bon group, so that when one pair of car- 
bons is consumed another is automatically 
substituted. This construction is em- 
bodied in the “Angold” flaming-are lamp, 
manufactured by the General Electric 
Company of Great Britain in its works 
at Salford. A description of this lamp 
appeared in a recent number of Electrical 
Engineering of London. 

The provision of the magazines, cach 
of which contains nine carbons, enables 
cne set of carbons to be used after another 
till all are consumed. Since each set of 
carbons burns about six hours, the lamp 
hurns close to fifty-five hours on one 
trimming. The lamp is but thirty-eight- 
and-one-half inches over all, which is 
quite a moderate length for a flaming- 
are lamp. By making the contact with 
the carbons close to their burning ends, 
the expense of copper-covered carbons is 
avoided. Contact is made with each car- 
bon by means of a heavy copper block 
whose nose is driven by a weighted lever 
along a line at about forty-five degrees 
to the carbon. 

The mechanism for feeding the carbons 
consists of a forcing crossbar that oper- 
ates small traveling catches that engage 
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the tops of the carbons. The bar is 
forced downward step by step on a 1ack 
by a shunt solenoid which is intermit- 
tently energized by a make-and-break de- 
vice. The negative magazine is pivoted 
to swing freely, and when pulled toward 
{he fixed positive magazine the make-and- 
break device is released and continued 
feeding goes on until the arc is of the 
proper length to permit the negative mag- 
azine to swing back. The carbons are fed 
down at the same speed at which they are 
consumed. When their ends are pushed 
helow the magazines the next two car- 
hons take up their positions directly be- 
hind the burning ends. At this pcint 
the feeding gear is automatically reveised 
and the crossbar raised step by step to 
the top of the magazine. On reaching 
the top another reversal takes place and 


S 
> 
La 


MAGAZINE FLAMING-ARC LAMPI’. 


ihe catches engage the top of the new 
carbons and begin to force them down. 
Jhis pushes out the short burning ends 
and puts the new carbons into action. 
For an interval of some seven seconds 
after the ends have been ejected the arc 
goes out, but an equivalent resistance is 
automatically cut into the circuit so, that 
cther lamps in series are not affected. 

Across the lamp terminals the pressure 
is about forty-two volts. In a ten-ampere 
lamp the feed occurs once every two min- 
utes. The positive carbon is twelve inches 
long and eight millimetres in diameter. 
It alone is impregnated. The negative 
carbon is a trifle smaller in diameter. 
The end views in the accompanying illus- 
tration show the mechanism of the lamp 
from opposite sides. The right-hand 
view is of a lamp in which the cut-out 
and equivalent resistance are included in 
the upper chamber of the lamp; other- 
wise it is identical with the lamp shown 
on the left. 
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A Difficult Power Problem and Its 
Solution. 


It was early apparent to those familiar 
with the varied needs of mining that 
electricity would eventually play a most 
important part in the work. But prog- 
ress was relatively slow, due to the fail- 
ure of designers of electrical equipment 
to realize the conditions which they must 
meet. 

In the coal-mining industry two types 
of machines have been prevalent; the so- 
called breast machine, with which the cut- 
ling is done by knives or chisels rigidly 
held on a moving chain, and the puncher 
machine in which a pick is given a re- 
ciprocating motion and strikes successive 
powerful blows against the coal. The ap- 
plication of the electric motor for driving 
the chain machine was comparatively sim- 
ple, for the rotative motion of the motor 
readily lent itself to driving the chain 
through the medium of gears. 

But the problem of utilizing a motor 


The driving motor, which is of the or- 
dinary series-wound four-pole type, pos- 
sesses no unusual features tending to 
make it complicated or requiring special 
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thrust bearing for taking the weight of 
the armature, and also a long bronze- 
bushed bearing for taking up the lateral 
thrust due to the motor drive. 


SHOWING DETAILS OF PNEUMELECTRIC MOTOR. 


generators for supplying current; but is 
designed along standard lines with par- 
ticular care in reference to the work im- 


_ On account of the necessity of employ- 


ing an enclosed motor the matter of ven- 
tilation and cooling of the various parts 


PARTIAL SECTIONAL VIEW OF PNEUMELECTRIC COAL PUNCHER. 


to give reciprocating motion to a pick was 
more difficult of solution. Evidently, in 
a percussive tool the vibrations, if trans- 
mitted direct, would be destructive of the 
motor. While the problem has been at- 
tacked from almost every conceivable 
point and upon every conceivable 
basis, experience has apparently demon- 
strated that in order to give sufficient 
flexibility the blow itself must be struck 
through the medium of compressed air. 
In the development of the electrically- 
driven puncher, here described, the com- 
pressor cylinder has been retained and 
different means of compressing the air 
have been devised. This machine, built 
by the Pneumelectric Machine Com- 
pany of Syracuse, N. Y., and illustrated 
herewith, comprises within the same 
frame the electric motor and the air 
cylinder. In its design and construc- 
tion it displays many novel and ingenious 
features of interest to the electrician, the 
engineer, and the mechanic. 


posed upon it. This motor, whose shaft 
is vertical, is completely enclosed, the mo- 
tor frame and gear-case cover being made 


became an important matter for consider- 
ation. It is accomplished in the following 
manner: The air to be compressed 18 


THE PNEUMELECTRIC COAL PUNCHER IN OPERATION. 


in one piece of cast steel. By this means, 
strength, minimum weight and simplicity 
are secured. Support for the upper or 
commutator end of the motor shaft is fur- 
nished by a Hess-Bright radial ball bear- 
ing. At the lower end is provided a ball- 


drawn in through the armature and field 
windings at each forward stroke of the 
air-compressing piston. By this means 
about twenty-eight cubic feet of cool air 
per minute pass over the heated parts 
at a velocity of about two-and-onehalf 
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feet per second. This method has been 
found very effective, and is at the same 
time entirely automatic, requiring no aux- 
iliary appliances. 

The insulation on the field coils and 
armature windings is of the highest 
insulating and water-resisting quality. 
The commutator is made of drawn bars of 
solid copper, mica segments, micanite in- 
sulation, etc, in a thorough manner, 
an unusually large factor of safety 
being employed. The armature is drum- 
wound with formed coils. It is built sub- 
stantially, and the utmost care has been 
exercised in obtaining the greatest ca- 
pacity from the space occupied. 

By a novel arrangement of gears the 
circular motion of the motor is trans- 
fcrmed, without complicated arrangement, 
into the straight-line motion of the pri- 
mary or alr-compressing piston located in 
a cylinder at the forward part of the ma- 
chine. In the same cylinder is a second 
piston connected with the striking pick 
but having no mechanical connection with 
the first. Under the influence of the air 
which is compressed by the first piston 
and delivered through the open ports con- 
trolled by the same piston, the second pis- 
ton is alternately driven backward and 
forward but always prevented by the air 
cushion from pounding at either end of 
the stroke. As the maximum amount of 
power is required only when the air is 
being compressed during the backward 
stroke of the motor-driven piston and dur- 
ing the control of the machine, that re- 
quired by the electric motor is uniform, 
regardless of the character of the material 
m which the machine is working. 

The piston diameter is six-and-one 
quarter inches. A final pressure of about 
eighty pounds in the compressing cylinder 
has been found best for qperation. At 
20 volts the motor runs at three speeds, 
giving 170, 155 and 140 strokes per min- 
ute. The power input never exceeds seven- 
and-one-half horsepower—about one-third 
of that usually required by other types 
of machines. 

In brief the operation of the machine 
is as follows: 

The pinion B on the end of the armature 
shaft A engages with the main driving 
gear C. Through the medium of the in- 
ternal gear F, the crank-pin E and the 
crosshead H, the rotating movement of the 
armature is changed into the reciprocat- 
ing motion of the piston rod I and the 
piston J. The latter or rear piston, which 
is driven by the motor, compresses air on 
its backward stroke; the front piston K, 
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with which it has no mechanical connec- 
tion, follows simultaneously because of the 
vacuum produced by the recession of the 
piston J. Air is coincidently admitted to 
the front side of piston K through the 
port R. On the rear side of piston J, the 
next to the motor, the air is compressed 
end just at the end of the stroke is ad- 
mitted through large by-passes to the 
space between the two pistons. As a result 
the front piston is forced forward by the 
entire body of compressed air which is ad- 
mitted almost instantaneously. The speed 
is far higher and the resultant blow is 
much more powerful than in the ordinary 
compressed-air coal cutter, although the 
amount of air expanding behind the Pneu- 
melectric system is very much less. Dur- 
ing this stroke air is drawn into the cylin- 
der behind the piston J, through the main 
inlet valve O. On its forward stroke the 
air in front of the driven piston K escapes 
through the port R, but after the piston 
has passed and therefore closed the port 
a sufficient amount of air remains to cush- 
ion the blow and prevent damage to the 
frent cylinder head. 

This cushion air may leak somewhat, 
and to prevent an insufficient supply re- 
maining, which would have the effect of 
producing a partial vacuum in this space 
and holding the front piston on the return 
stroke, a small inlet valve R is placed in 
the forward part of the cylinder to allow 
air to flow in under these conditions and 
before the open port is passed. 

After the front piston K has made its 
forward stroke the rear piston J follows, 
mechanically driven as before, and would 
compress the air which has just made the 
stroke of the front piston and the re- 
mainder between the two pistons but for 
the so-called vacuum valve S, which al- 
lows all air between the pistons above a 
certain pressure to escape to the atmos- 
phere. The placing and action of this 
prevents the two piston faces coming to- 
gether. 

Oe 
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Steam Turbines for Many Industries. 


An interesting feature of the present 
business revival is the rapidly increasing 
demand for steam-turbine generating units 
of the new patented type built by the 
Allis-Chalmers Company, Milwaukee, Wis. 
These, although placed on the market less 
than three years ago, soon sprang into 
prominence and have now been carefully 
tried out in mills, factories, and industrial 
establishments representing all of the 
principal branches of manufacturing, as 
well as in central stations, traction power 
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houses, mines, collieries, smelters, ore- 
reduction works, and plants of other kinds 
in considerable variety. Significant also 
is the fact that many of the orders now 
being placed call for a second, a third or 
g fourth unit, for extensions to be made 
to the power plants of those who have had 
the machines longest in service. 

The Memphis Consolidated Gas and 
Electric Company, which put an Allis- 
Chalmers steam turbine and generator of 
1,500 kilowatts capacity in operation some 
time ago, has contracted for two additional 
units with a combined output of 3,000 
kilowatts; the Pacific Mills, of Lawrence, 
Mass., are installing a unit rated at 3,250 
kilowatts to supplement three already in 
their plant; the Pfister & Vogel Leather 
Company, of Milwaukee, is completing a 
new power house in which will be placed 
two units of 1,500 kilowatts each; the 
Golden State Portland Cement Company, 
building new mills at Oro Grande, Cal., 
will equip them with a 750-kilowatt unit 
furnishing current for a large line of 
motors ranging in size up to 300 horse- 
power each, which are also of Allis-Chal- 
mers Company’s build; F. W. Bird & Son, 
paper manufacturers of East Walpole, 
Mass., have purchased a unit of 750 kilo- 
watts capacity; the Clark Thread Com- 
pany is arranging for shipment of the 
nrst unit of 2,000 kilowatts capacity to 
be placed in the large new power station 
built for its group of mills at Newark, 
N. J.; units of 1,500 kilowatts each are 
reing installed by the Pepperell Manufac- 
turing Company of Biddeford, Me.; and 
the Dan River Power and Manufacturing 
Company at Danville, Va., the Huron 
Portland Cement Company of Alpena, 
Mich., the Santee River Cypress Lumber 
Company of Ferguson, S. C., and a great 
many others have contracted for these ma- 
chines. 

The purchases recently made also in- 
clude, in nearly every instance, auxiliary 
steam and electrical equipment, such as 
condensers, steam and motor-driven ex- 
citer sets, transformers, switchboards, 
motors, etc., making the aggregate of ex- 
penditures of steam-turbine users one suf- 
ficient to exert considerable influence upon 
the present industrial situation ; for, while 
the apparatus mentioned is built in one set 
of shops, under one management, and its 
sale accrues principally to the benefit of 
one company, it necessarily involves large 
additional disbursements, of one kind or 
another, and puts a large amoiint of money 
In active circulation. 
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Polyphase Mill-Type Motors. 

The conditions surrounding the appli- 
cation of electric motors in steel works 
are the most severe of any to which this 
form of drive is subjected. The advan- 
tages of electric motors, however, in such 
heavy service have been demonstrated, 
and if properly designed for the condi- 
tions, they give more satisfactory service 
for driving heavy mill work than any 


WESTINGHOUSE POLYPHASE SQUIRREL- 
CAGE MOTOR FOR HEAVY 
MILL SERVICE. 


other form of power. Direct-current 
motors were first used, and their success 
has caused a demand for suitable alter- 
nating-current motors capable of stand- 
ing the hardest knocks. To meet this 
demand, the Westinghouse Electric and 
Manufacturing Company has developed a 


WESTINGHOUSE POLYPHASE MILL MO- 
TOR, UPPER HALF OF BEARING RE- 
MOVED TO SHOW ACCESSIBILITY. 


line of polyphase induction motors of the 
squirrel-cage type. These type MS mo- 
tors are made in standard sizes, from 
five to seventy-five horsepower, for use on 
three-phase, twenty-five-cycle circuits of 
220 and 440 volts. 

The squirrel-cage induction motor has 
the advantage that the absence of all 
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sliding contacts makes possible the con- 
struction of an almost indestructible ma- 
chine. As shown by the accompanying 
illustrations, these motors are charac- 
terized by rigid construction, the parts 
being proportioned to meet the most se- 
vere stresses. The frame and bearing 
brackets are formed so as to give com- 
plete protection to the inner parts, while 
permitting good ventilation. 
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Since the bearings are the only wear- 
ing parts of a squirrel-cage motor, special 
care has been taken to make them capable 
of maximum service. They are large and 
rigidly supported in the housings; the 
bearing shells are of cast-iron, split and 
lined with babbitt ; each bearing shell has 
three machined bosses that rest on seats 
in the housings. Lugs and shoulders cast 
on the shell and housing prevent the bear- 


PARTS OF BEARING BRACKET OF WESTINGHOUSE POLYPHASE MILL MOTOR, WITH 
BEARING SHELLS REMOVED FROM HOUSING. 


The stator frame is a cylindrical iron 
casting, with large solid supporting feet. 
The stator winding consists of form- 
wound coils of heavy copper wire or strap 
thoroughly insulated and laid in open 
core slots. The ends of the coils are 
corded to a heavy iron ring that holds 
them rigidly in place and prevents all 
vibration. The bearing brackets are 
heavy castings, with machined rings to 
fit the ends of the frame. Each bracket 
is held by eight bolts, and can be readily 
turned through ninety or 180 degrees for 
wall or ceiling mounting. Four substan- 
tial arms support each bearing housing, 
which is cast solid with the bracket. The 
bracket is slit in a horizontal plane, to 
permit removal of the upper half with- 
out disturbing the lower portion. This 
gives ready access to the interior parts. 

In the rotor core, the laminations are 
clamped between stiff end plates on a cast- 
iron spider, to which they are securely 
keyed. The rotor cores have a minimum 
possible diameter and are comparatively 
long in the axial direction, so as to reduce 
the radius of gyration, and thus make 
the motor better adapted for reversing 
service. The rotor windings are insulated 
copper bars in partially closed slots, the 
ends being bolted to heavy copper end 
rings, with a large ventilating surface. 
In operation the ventilation is secured by 
the air entering the opening in the bear- 
ing brackets and passing partly through 
the spider and the ducts in the rotor and 
stator cores and partly between and 
around the end rings, cooling them, and 
the ends of the windings on the rotor 
and stator. This arrangement permits 
of very rapid heat dissipation. 


ing from turning or shifting, thus rigid 
and perfect alignment are insured under 
all conditions, and repairs, if necessary, 
are easily made. The bearings are self- 
oiling, each being provided with two oil 
rings. 

In the design of Westinghouse induc- 
tion-type .mill motors, the slip has been 
made such that the starting torque is very 
high, without requiring excessive starting 
current. This makes these motors espe- 
clally adaptable to the severe starting 
conditions always found with heavy ma- 


AUTO-STARTER FOR POLYPHASE MILL 
MOTORS, WITH OIL TANK LOWERED. 


chinery, and their high pull-out torque 
makes them serviceable where subjected 
to heavy temporary overloads. . 
These motors are designed for use with 
auto-starters of type E for starting Pur 
poses. These starters are self-contain 
in a cast-iron case, the auto-transformer 
being mounted in the upper portion 


March 


thereof 
mechal 
forms 
contact 
starter 
off, st 
device 
and I 
leased 
end of 
remair 
held t 
leased 
tion. 
ing tl 
sition 
first 
Fach 
three 
which 
by m 
can b 
cent « 
yi 
opera 
sible 
one 4 
and 
Mart 


T 


TI 
part, 


March 27, 1909 


thereof, which also contains the switch 
mechanism. The lower part of the case 
forms the oil tank, in which the switch 
contacts are immersed. The handle of the 
starter can be thrown into three positions: 
off, starting and running. A locking 
device holds the lever securely in the off 
and in the running positions until re- 
leased by pressing the thumb-piece at the 
end of the handle. The handle does not 
remain in the starting position unless 
held by the operator, and on being re- 
leased it returns at once to the off posi- 
tion. A mechanical device prevents mov- 
ing the handle directly from the off po- 
sition to the starting position without 
first pausing at the starting position. 
Each auto-transformer is provided with 
three intermediate taps, either one of 
which can be selected for the starting, and 
by means of which the starting voltage 
can be made fifty, sixty-five or eighty per 
cent of the line voltage. 

Where a number of these motors are 
operated in the same vicinity, it 1s pos- 
sible to secure some economy by installing 
one auto-transformer for the whole group 
and using a separately mounted auto- 
starter switch for each one. 

oo 

The “New Wrinkle” Pull Socket. 

The Bryant Electric Company, Bridge- 
port, Conn., has placed on the market the 
“New Wrinkle’ pull 
socket, illustrations of 
which are shown here- 
with. The construction 
of this new pull socket 
permits it being quickly 


EXPLODED VIEW OF BRYANT “NEW 


BRYANT “NEW WRINKLE” 
WRINKLE” SOCKET, 
SOCKET. 


and securely installed in the husk and 
allows the pull chain to be located at any 
desired point in the husk. The chain 
guide is mounted on a socket mechanısm, 
instead of on the shell. It is possible to 
install the sockets without removing the 
chain. 

The switching mechanism is quick- 
make and quick-break, and there is a 
screw for regulating the tension of the 
spring which draws back the chain which 
is easily accessible. 
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Lang Universal Service Cabinets. 

In response to a demand for a panel- 
board which will do away with the neces- 
sity of two separate cabinets, reduce the 
number of connections, and simplify the 
installation, the J. Lang Electric Com- 
pany, 117 North Lincoln Street, Chicago, 
has placed on the market the “Universal” 
service cabinet, combining a panel and a 


e d 
FIG. 1.—STYLE SG SERVICE CABINET. 


cabinet, with a main switch, main fuse, 
meter loop and panel-board in one. 

It can be used on a two-wire, 110-volt 
system, or a three-wire, 250-125-volt sys- 


FIG, 2.—STYLE TG SERVICE CABINET. 


tem; means for converting from one sys- 
tem to the other: are provided on every 
panel. This change can be made in a 
moment’s time. 


FIG. 3.—LANG STEEL SERVICE AND CUT- 
OUT BOX. 


| Fig. 1 shows a style SG service cab- 
inet which is a Lang “Universal” panel- 
board with switches in the branches, New 
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Code fused switch and meter loop in 
mains, enclosed in steel cabinet. 

Fig. 2 shows a style TG service cabinet 
which is a Lang “Universal” panel-board 
with switches in branches and terminals 
only in mains. 

Each steel cabinet is furnished with 
three knockouts for one-half-inch conduit 
in each end and knockouts for one-half- 
inch conduit along the sides, five-eiglths 
of an inch apart. These cabinets are 
made of No. 16 steel and heavily painted 
with P. & B. compound. 

Fig. 3 shows the Lang steel service and 
cut-out box. These boxes are constructed 
of No. 16 sheet steel. The tub is made 
of one piece, formed up and riveted. 
There are three knockouts in each end for 
one-half-inch conduit and knockouts along 
the sides for one-half-inch conduit, spaced 
five-eighths of an inch apart. 

The doors are made of one piece of 
sheet steel, slightly dished for reinforce- 
ment purposes; the edges are turned in 
so that when they are closed, the box is 
practically dust and water-tight.. They 
are covered with two coats of P. & B. 
paint. ' 

They are made in two depths, three- 
and-one-half and five inches, and will ac- 
commodate any style of Edison cut-out, 
combination switch and cut-out, fuse 
block, centre of distribution, Lang “Uni- 
versal” panel-board or “Universal” panel- 
board units. 


ede 
A “Wireless”? Therapeutic Battery. 
Probably including the only really 
novel improvement in simplifying the de- 
sign of a therapeutic faradic battery since 
the portable coil outfit became popular, 
the Wizard pocket battery, the invention 
of George W. Goss, M. D., demonstrated at 
the Chicago Electrica] Show its simplic- 
ity and freedom from connecting cords, 
binding posts and other complications. 
Enclosed between two metal electrode 
plates, separated by rubber insulation, are 
mounted the special dry cell and induc- 
tion coil. A button at one side, moving 
in a slot, controls the movement of the 
graduating shield, serving to start the 
operation of the coil and varying the sec- 
ondary current to any required degree. 
The working parts are thus enclosed and 
protected, and the sides of the case form 
the delivery electrodes. Attachments ar- 
ranged to fit over the side plates carry 
hair-brush and pad electrodes. All metal 
parts are handsomely nickeled, the insu- 
lating sections are of polished black rub- 


ber and the whole outfit is contained in a 
enug case, 
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Assistant Physicist. 
The United States Civil Service Com- 
. Mission announces an examination on 
April 21, 1909, at the usual examining 
places, to secure eligibles from which to 
fill ten or more vacancies in the positions 
of laboratory assistant (in physics) and 
assistant physicist in the Bureau of 
Standards, at salaries varying from $900 
to $1,200 per annum for laboratory as- 
sistant, and from $1,400 to $1,800 per 
annum for assistant physicist, and va- 
cancies requiring similar qualifications as 
they may occur. l 

The duties in connection with these 
positions are similar to those of assistants 
in the physical laboratories of scientific 
and technical institutions. 
practicable, appointees are assigned to 
work in the subjects for which they are 
best fitted. ` 

The examination will consist of the 
subjects mentioned and weighted as fol- 
lows: (1) General physics, twenty-five 
per cent; (2) special subjects: (a) Ad- 
vanced general physics, (b) theoretical 
and experimental electricity, twenty-five 
per cent; (3) education and experience 
(rated on application), fifty per cent. 
Two days may be required for this ex- 
amination. 

Applicants must indicate the special 
subject in which they desire to be exam- 
ined. They must show in their applica- 
tions that they have been graduated or 
are about to be graduated from colleges 
or technical schools, or that they have 
attained an equivalent education or train- 
ing. The age limit is twenty to thirty- 
five years on the date of the examination. 
Applicants should apply at once to the 
United States Civil Service Commission, 
Washington, D. C., for application form 
1312. No application will be accepted 
unless properly executed and filed, in com- 
plete form, with the Commission: at 
Washington on or before April 10, 1909. 
ede 

Gas-Engine Installations. 

The Salisbury Steel and Iron Company, 
Herkimer County, N. Y., is installing a 
rew plant with anthracite producers to 
operate the mill and the mine shafts 
in the vicinity. The initial equipment 
will comprise a 600-horsepower horizontal 
and a 125-horsepower vertical engine, both 
driving generators which operate at a 
frequency of sixty cycles. The power 
house will be located a few hundred feet 
from the mill, and the shafts about one 
mile distant. The plant will also fur- 
nish electric power for compressed-air and 


As far as. 
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hoisting service to the mines and for con- 
centrating machinery at the mill. 

An interesting feature at this station 
was the competition offered by a water- 
power plant located but six miles distant. 
Although offering current at a very low 
rate, it was considered possible to produce 
power at a still lower figure by a pro- 
ducer-gas station. The Salisbury mines 
produce a high grade of magnetic iron 
ore. 

The Standard Underground Cable Com- 
pany is constructing a new mill at Perth 
Amboy, N. J., and will install a 750- 
horsepower horizontal producer-gas elec- 
tric unit to furnish electric power to the 
new wire mill. Gas will be furnished 
from a plant of Westinghouse anthracite 
suction producers yielding gas of about 
120 British thermal units per cubic foot. 
A certain portion of the producer gas 
will also be used for heating and afineal- 
ing operations in the wire mill. This 
engine will be the first of a new size de- 
veloped at East Pittsburg suitable for 
direct connection to a 500-kilowatt gen- 
erator with reasonable overload capacity. 
The engine and. generator will be solid- 
coupled, operating at a frequency of sixty 
cycles. 


ede 
Copper and the Depression in Metal 
Prices. — 

The following abstract is taken from 
an article in the Cincinnati Enquirer, en- 
titled “The Depression of Metal Prices :” 

“The law of supply and demand was 
never more visible in its resistless action 
than at the present time upon nearly all 
classes of metals. 

“Modern schemes of manipulation have 
virtually nullified or rendered impotent 
all laws save this, which, like Nemesis, 
never fails to exact retribution. 

“When copper rose to the extraordinary 
prices of two years ago it was but a plain 
and direct violation of this first and high- 
est of all economical laws. 

“It was through bold manipulation and 
artificial methods, in direct defiance of all 
rules of business safety, that the high 
range of values was reached, and today 
the world-wide depression of the copper 
trade is to a great degree the result of 
the work of bold and selfish operators 
who were then in temporary control. 

“Copper, in three great movements 
during the past forty years, has brought 
ruin and disaster to those who knowingly 
led, and many who unwittingly followed 
them, into reckless disregard of the most 
powerful law of commerce. With an ad- 
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mitted surplus of 173,000,000 pounds of 
copper metal on the market today, and 
a suspected surplus of double that amount, 
it can be seen how dangerous and far. 


‘Teaching was the policy which placed high 


prices as a premium for even greater 
production.” 


ede 
The National Electric Light Association 
Convention. 

Plans are being completed for an ex- 
cellent programme for the convention of 
the National Electric Light Association, 
which will be held at Atlantic City, N. J., 
June 1, 2, 3 and 4. The Trunk Line 
Passenger Association has authorized a 
rate of a fare-and-three-fifths for a round 
trip on the certificate plan. 

The exhibition committee, with Frank 
H. Gale as chairman, is completing plans 
for exhibits by the class I) members. 
The exhibition will be held on the mil- 
lion-dollar pier, directly facing the 
boardwalk. The booths will each have a 
frontage of nine feet and a depth of fif- 
teen feet, and will be arranged in the 
shape of a horseshoe. 
i 

Electric Switch Invention. 

Consul Jerome A. Quay, of Florence, 
Italy, writes that Dante Bechi and Galileo 
Serafini, two mechanics, have lately in- 
vented a useful apparatus for use cn elec- 
tric tram cars by means of which rail 
switches may be shifted to any point de- 
sired without stopping the car. 

This electromechanical switch consists 
of a box containing an electrical appa- 
ratus hermetically closed, from which two 
wires start and are connected with an 
upper contact. Inside the trolley there 
are two invisible contacts, which, through 
two wires, lead to two communicators 
placed on the platform. The switch 
needle, under the manipulation of the 
driver, is brought in contact with the 
trolley wire some ten or fifteen yards be- 
fore reaching the switch, and the course 
of the car is turned to the right or the 
left, as desired, without stopping the car. 
ome 

New York Electrical Society at the 

Hippodrome. — 

On: Wednesday evening, March 31, the 
New York Electrical Society will attend 
the performance at the Hippodrome, and 
after the spectacle, will assemble on the 
stage, when an address will be made by 
Arthur WiHiams, describing the electrical 
equipment. A unique opportunity will 
be thus afforded of becoming familiar 
with the most modernly equipped of 
American playhouses. 
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Current Electrical News 


GREAT BRITAIN. 


(Special Correspondence.) 

Lonpon, MARCH 12.—The decision of the Comptroller of 
General Patents in revoking the Bremer flame-arc patents, owned 
by the Westinghouse Company, has been appealed against to the 
nigh courts and the case was considered this week. The action 
has revealed, if not some flaws in the new Patent Act, at any 
rate, considerable unfairness. In the first case the judge is 
obviously impressed with the feeling that if, as is stated, the 
intention of the Legislature was to bring manufactures into 
Great Britain, the revocation of this patent, or, indeed, any 
others under similar circumstances, will have the opposite effect, 
inasmuch as the patent not being in existence any number of 
infringing lamps may be imported. The procedure before the 
Comptroller of Patents under the new Act is also found consid- 
erable fault with. Any person may lodge ar application alleging 
that a patent is not being sufficiently worked in this country, 
but need give no evidence on the point. The comptroller is 
thereupon empowered to call upon the patentee to produce evi- 
dence to prove one way or the other. In this way a trade rival 
may obtain access to the books of another, and, indeed, one of 
the leading patent lawyers here has publicly asserted that this 
is being done under cover of the Act. The Comptroller himself 
has confessed that this is distinctly unfair to the patentee, and 
it is obvious from the remarks of the judge that there will be 
a change. , 

The London County Council is keeping a sharp eye just now 
upon the spending capabilities of the Borough Councils and 
where possible is doing its best to check it. For instance, 
the Marylebone Borough Council wished to borrow $40,000 for 
converting some 2,000 street incandescent gas lamps into electric 
lamps, notwithstanding the fact that about five years ago $55,000 
were spent in transforming the same lamps from flat-flame gas 
burners into incandescent gas. As the County Council regards 
the saving to be made of a somewhat problematical order, it 
has refused to sanction the loan. 

Messrs. Willans & Robinson, makers of the well-known high- 
speed reciprocating engines and more recently of steam turbines, 
are now taking up the manufacture of water turbines. 

The Association of Chambers of Commerce have now re- 
ported that, whereas the Postmaster-General has expressed his 
willingness to meet them in regard to doing away with the new 
message-rate system of charging, the National Telephone Com- 
pany is not, and that, therefore, the whole matter must remain 
over until the telephone system of the country is in the hands 
of the government. With regard to the checking of capital 
expenditure during the remaining years of the Telephone com- 
pany’s lease, negotiations are now proceeding between the com- 
pany and the Postmaster-General to arrange for the continuance 
of the policy hitherto in order to avoid discharging TEMSE of 


employes. 
CONTINENTAL EUROPE. 
(Spectal Correspondence.) 


PaRIs, Marc! 13—Paris is connected by telephone lines with 
Berlin, Milan and London, and conversation can be carried on 
with these cities. While it is possible to telephone from points 
outside the city in the suburbs, to Madrid or Vienna, which are 
farther off, this cannot be done from the Gutenberg central ex- 
change. lying in the centre of town, and even with Rome it 
is hard to have a good conversation. The reason for this has 
been brought out by a prominent telephone engineer, M. Devaux- 
Charbonnel, connected with the Paris Telephone Department. 
He shows that the underground cables, which are laid in the 
sewers, and also the branch lines to the subscribers, are the 
cause of the difficulty. His calculations show that if we allow 
six miles of underground lines lying between the fortifications 
and the Central Exchange, and the same length of wire for the 
subscribers’ lines, the result in cutting down the telephone effi- 
ciency is the same as if we increased the main overhead line, 
starting from Paris, by nearly 400 miles. 

Work has been commenced on the telegraph line which is 
to cross the Sahara in order to connect Algeria with the other 
French colonies lying farther south, and, in the western part of 
Africa, in the region of the Niger and at Timbuctoo. Hollow 
steel poles are used in this case, and the cost of the undertaking 
is figured at $400,000. 

The Italian railroad administration is taking measures to 
apply electric traction on a number of sections of standard- 
gauge road, and the construction work, will be commenced at an 


early date. About $7,000,000 has been set apart for this purpose. 

A number of scientists in France are engaged in researches 
upon the sterilizing power of the rays from the mercury-vapor 
lamp when contained in a quartz receptacle. It is found that 
when such a lamp is immersed in water the action of the rays 
will destroy the microbes all around the lamp and within a 
certain distance. The process will no doubt have a great prac- 
tical value for purifying water. Professor Dastre and M. Henri, 
of the Sorbonne, are engaged in this work, also M. Billon- 
Daguerre and others. 

A new central station is to be erected at Giesendam, Hol- 
land, and it is probable that it will also give a supply for the 
town of Dordrecht, which lies near by. At Meezenley-Innien, Ger- 
many, the contract is soon to be awarded for an electric plant. 

A. DE C. 


EASTERN CANADA. 
(Speotal Correspondence.) 

OTTAWA, Marcu 20.—It has been given out at the local 
offices of the Marconi Wireless Telegraph Company that there 
will probably be a wireless service between Montreal and Quebec 
during the coming navigation season of the St. Lawrence. 

Another big power corporation seeks authority from the 
Quebec Legislature to plant poles, string wires, lay pipes and 
other apparatus in the streets of Montreal without the necessity 
of asking the city for the privilege. This bill is presented on 
behalf of the Saraquay Electric and Water Company, which has 
a charter allowing it to do business on the island of Montreal 
and in adjacent counties. A 

Another telegraph and telephone company will soon be 
ready for business. As soon as the frost is out of the ground, 
the Northern Commercial Telegraph Company will commence 
construction of its line between Point Levis, Que., and Windsor, 
Ont. A contract for 1,000 miles of lines has just been awarded. 
This new company is being financed largely by American cap- 
italists. 

The latest developments in the Mexican Ligbt and Power 
situation is a report from a reliable source that the present 
controlling interests of the company will not maintain its com- 
mon stock dividend on a six-per-cent basis. Jt is understood that 
the old rate of one per cent will be declared for the current 
quarter. While the one-and-one-half-per-cent quarterly, declared 
by the last board of directors, was not a definite announcement 
of a six-per-cent-annual rate, it was generally believed that such 
rate would, in future, be maintained, and there is little doubt 
that the old board would have continued the higher rate had it 
not been succeeded by the Sperling-Pearson interests. W. 


WESTERN CANADA. 
(Special Correspondence.) 
WINNIPEG, MARcH 20.—Sealed tenders will be received by . 


| Magnus Peterson, secretary of the Civic Board of Control, Win- 


nipeg, Man., until April 2 for the supply of insulators, top pins, 
etc., for extensions to the civic lighting system. Specifications 
and all details may be obtained from F. E. Cambridge, city 
electrician. 

The British Columbia Electric Street Railway Company has 
applied to the City Council at Victoria, B. C., for a franchise to 
supply electric light and power in that city. The company pro- 
poses to build a power plant on the Jordan River at a cost of 
$1,500,000. They ask for exclusive privileges. R. H. Sperling, 
Vancouver, B. C., is general manager of the company. 

The municipal electric-lighting plant at Kamloops, B. C., 
will be equipped throughout with new machinery, tenders for 
which will be called shortly. 

At Wascana, Sask., the Wascana Rural Telephone Company 
has been incorporated and the Tregarva Union Rural Telephone 
Company, with head office at Tregarva, Sask. Both will start 
construction work almost immediately. 

Sealed tenders will be received by Nap Tessier, secretary of 
the department of public works, Ottawa, Ont., until 4:30 p. m. 
March 30, for the supply of the fixtures and the electrical wiring 
in connection with the new public building at Selkirk, Man. 

Recent legislation provides that it is an indictable offense 
ay FEAT Ahead of se tonnage or over going to sea 
without wireless telegraph equipment. The 
to $1,000 for each offense. e TS rom a 

A rural telephone company is. being, organized’ at Manor, 
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Sask., and construction work will be started in the spring. Ad- 
dress W. G. Bell, Manor, Sask. 

The farmers in the vicinity of Bienfait, Sask., are completing 
the organization of a rural telephone company. Address Ira F. 
Brown, Bienfait, Sask. 

The farmers of Paipoonge Township, New Ontario, are or- 
ganizing to secure a telephone system with connections to Port 
Arthur and Fort William. Address Dr. D. C. Garver. R. 


IMPORTANT DEVELOPMENTS. 


(Spectal Correspondence.) 
MEXICAN POWER AND IRRIGATION DEVELOPMENT— 
It is announced in Mexico City that the financing of the Mexican 
Agricultural and Electrical Power Company has been completed, 
a syndicate of French bankers and capitalists having become 
interested in the project. About $10,000,000 will be expended 
in the initiation of the hydro-electric plant, which will be situ- 
ated dn the Conchos River near Santa Rosalia. Some of the 
power will be used to operate pumps for irrigating 150,000 acres 
of land which the company has purchased. 


SOUTHERN PACIFIC ELECTRIFICATION—Coincident with 
the resumption of work on the electrification of the Alameda 
lines of the Soutbern Pacific Railroad near San Francisco, the 
terms of the contracts for the equipment of the electric power 
station at Fruitvale and for the motor cars have been made 
public. The total expenditures called for amount to $748,960. 
The General Electric Company will furnish forty-four multiple- 
unit, four-motor cars for $374,960. Among the power-house con- 
tracts is one with the Westinghouse Machine Company for two 
5,000-kilowatt turbo-generators for $190,000. 


ALTOONA EDISON COMPANY TO ENLARGE PLANT—At 
a meeting of the directors of the Edison Electric Illuminating 
Company of Altoona, Pa., it was decided to enlarge and rebuild 
the plant and increase its capacity and the territory served. 
Contracts will be closed immediately with the General Electric 
Company and the Westinghouse Company for dynamos, electrical 
machinery and supplies, and with other manufacturers for new 
boilers and engines. The estimated cost of these additions to 
the plant is in the neighborhood of $250,000. Financial arrange- 
ments have been completed with the American Gas and Electric 
Company by which the latter company agrees to furnish the Al- 
toona Edison Company the money as it is needed. 


KLAMATH RIVER PROJECT—Claims have been filed by 
the Siskiyou Electric Power and Light Company, Yreka, Cal., 
through its president, Jesse W. Churchill, and secretary, Alex 
J. Rosborough, for 450,000 inches, measured under a four-inch 
pressure, of the waters of the Klamath River. The water will 
be deflected at two points, about a half-mile from the present 
power plant on Fall Creek, and the entire flow of the river at 
low water will be carried by this water location. Early this 
spring construction work is to begin on the company's new 
power plant at Ward’s Canyon on the Klamath River. Ma- 
chinery capable of developing 60,000 horsepower is to be in- 
stalled here. The plant at Fall Creek is developing about 6,000 
horsepower, which is now insufficient to meet the demands 
upon it. A. 

ENLARGEMENT OF DETROIT PLANT—The Detroit Edison 
INuminating Company has resumed work upon its enlargement 
of the Delray power plant. The plant now contains five 3,000- 
kilowatt turbo-generators and cost originally more than $2,000,- 
000. About two years ago plans for enlargement were drawn 
up and the foundations for the addition had already been laid, 
when it was deemed advisible on account of the financial con- 
ditions to postpone further work. The work on the addition now 
being resumed calls for the installation of two turbo-generators 
of 14,000-kilowatt capacity each, so that the company, by put- 
ting off the work, has been enabled to avail itself of the ad- 
vance in turbo-generator design as well as to save considerable 
in the cost of these additions. Its cost is estimated at $1,250,000, 
which is very much less than it had been contemplated to ex- 
pend for the additional equipment, 


LIGHTING AND POWER 


(Spectal Correspondence.) 
MOORE, MONT.—Geo, I. Fogle is planning the erection of 
an electric-light and power plant. 


CALIFORNIA, MO.—This city has voted a franchise to S. W. 
Carver for an electric-light plant. 


HEBER, ARK.—The Heber Light and Power Company has 
been incorporated with a capital of $10,000. 


SENTINEL, OKLA.—Jennings, Barrett & Company Have a 
franchise for an electric-light and power plant. 


LAS ANIMAS, COLO.—The Las Animas Electric Company 
has been incorporated with a capital of $25,000. 


WILLIAMSTOWN, N. J.—Williamstown taxpayers are talk- . 


ing of erecting a water and an electric-light plant. 


BOULDER, COLO.—The Rocky Mountain Hydro-Electric Com- 
pany will erect a power plant soon, to cost $1,000,000. 
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SALT LAKE CITY, UTAH—The franchise of the Salt Lake 
Public Service Company has been extended in this county till 
January 1, “1910. 


UPTON, MASS.—At a recent town meeting it was voted to 
light the community by electricity. A three-year contract was 
made with the local company. 


ST. PETER, MINN.—The municipal electric-light line willbe 
extended to Kasota, thirty business houses and residences hav- 
ing agreed to install electric lights. C. 


SEATTLE, WASH.—The Ranier Power and Irrigation Com- 
pany has been incorporated here with a capital stock of $100,000 
by Frank Mackean, J. J. Wilson and others. À. 


SPOKANE, WASH.—The Spokane-Orient Power Company 
has been incorporated here with a capital stock of $1,000,000 by 
C. A. Lunceford, C. H. Patten and A. R. Patten. A. 


SEATTLE, WASH.—The Nesqualem Smelting and Power 
Company has been incorporated here with a capital stock of 
$500,000 by William Kingsley, J. J. Frantz and others. 


SAN BERNARDINO, CAL.—The Needles Light and Power 
Company has been incorporated here witb a capital stock of 
$50,000 by W. B. Palmer, W. W. Perry and M. P. Thue. A. 


XENIA, OHIO—The city has closed a contract with the 
Citizens’ Light and Power Company to light the streets for a 
period of ten years. The company’s $10,000 bond was accepted. 


LOS ANGELES, CAL.—A resolution has been passed by the 
City Council authorizing the Board of Public Works to advertise 
for bids for ornamental lights on certain streets of this city. 


TACOMA, WASH.—John F. Mead, city controller of Tacoma, 
will receive bids until April 5, for $300,000, not exceeding five- 


per-cent semi-annual, twenty-year electric-light and power system 
bonds, 


LEAD, S. D.—The Homestake Mining Company will expend 
$500,000 on the installation of a new power plant at Spearfish 


Creek. A conduit of three or four miles in length will be 
installed. 


TOLEDO, OHIO—The general offices of the Lake Shore 
Electric will be removed from Norwalk to Sandusky, O. All 
the details have been arranged and the move will be made 
on April 1. H. 


SPOKANE, WASH.—The Washington Water Power Com- 
pany is to build another 60,000-volt high-tension power line from 
its substation at Twenty-ninth Street to the new power station 
at Little Falls. A. 


SALEM, IND.—The Town Board is asking for bids for the 
improvement of the local waterworks system, including the in- 
stallations, two gasoline engines, pumps and other equipment. 
Frank Munkelt is president. 


DE FUNIAK SPRINGS, FLA.—tThe City Council of De Funiak 
Springs, Fla., is considering an appropriation of $12,000 for the 
construction of a municipal electric-light plant, which is expected 
to be built in the near future, 


LEAVENWORTH, KAN.—The Leavenworth Light, Heat and 
Power Company, which also lights Fort Leavenworth, will install 
about 70.000 duct feet of underground conduit this summer. W. 
H. Fellows is superintendent. 


EGG HARBOR CITY, N. J.—The Enterprise Gas Company 
has, through an intermediate company, bought out the Atlantic 
County Electric Company, thus securing a monopoly of the city’s 
light supply. The price paid was $22,000. 


LEWISBURG, PA.—Lewisburg will be electrically lighted if 
sufficient power can be developed from Buffalo Creek. An option 
has been taken on the Shriner mill property and an engineer 
will be engaged to determine the practicability of the project. 


MOKENA, ILL.—A number of Tinley Park residents have 
clubbed together and organized an electric-light plant. All that 
are interested in this concern are home people. The estimated 


cost of the plant is $3,000. Building operations are to commence 
shortly. 


RED LAKE FALLS, MINN.—A five-year franchise has been 
granted to the Red Lake Falls Electric Light Company. By the 
terms of the ordinance the city must take eight or ten (as the 
Council may order) 1,200-candlepower arc lights at $90 per 
annum for each light. C. 


HAZLETON, PA.—The Harwood Electric Light and Power, 
Company has contracted to furnish current for the recently oF 
ganized Columbia Power, Light and Railway Company, which is 
a consolidation of several light and trolley companies in Colum- 
bia and Montour counties. 


JOHNSTOWN, PA.—The Consumers’ Gas Company and the 
Johnstown Fuel Supply Company have been absorbed by the 
Citizens’ Light, Heat and Power Company. Cash and stock in 
the new company were paid for the two'old companies. The 
capital of the new concern is $2,692,000. 
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NEW BRITAIN, CONN.—The board of public works has prac- 
tically decided to renew the street-lighting contract with the 
Connecticut Company at the old rate of $85 per arc lamp per 
year. The contract will run for three years with the privilege 
of extending to five. No lower figures were submitted. 


TOLEDO, OHIO—Franchises have been asked for at Muncie 
and New Castle, Ind., for the construction of an electric line 
to connect the two points. W. L. David and L. S. Nichols of 
Findlay, Ohio, are the promoters of the new line and it is said 
that the rights will be granted and work begun the coming 
summer. 


KNIGHTSTOWN, IND.—The City Council has employed a 
consulting engineer to examine the municipal lighting plant and 
suggest the needed improvements and electric equipment nec- 
essary to put the plant in good condition again. The plant has 
been out of repair and the service very unsatisfactory for the 
past six months. 


OROVILLE, CAL.—H. O. Lague has appropriated 25,000 
inches of water of the Middle and North Forks on Nelson 
Creek, in Plumas County. An agreement has been made with 
S. B. Crane and E. Talbot, of Reno, Nev., whereby Mr. Lague is 
to sell water for generating electricity at $2.50 for every horse- 
power generated. A. 


ALBANY, N. Y.—The Syracuse Lighting Company has ap- 
plied to the upstate Public Service Commission for authority to 
issue a mortgage for $2,500,000 and consent to issue $207,000 first 
extension and improvements six-per-cent, ten-year bonds under 
such mortgage. Proceeds of these bonds are for extension to the 
distributing system of the company. 


BOONSBORO, MD.—The Antietam Electric Light and Power 
Company has been incorporated with a capital of $18,000. The 
directors are C. E. Easterday, O. E. Shiffier and H. L. Moser. 
The company already operates a power house on the Antietam 
at Delemore Mills and furnishes current to Boonsboro. The 
lines will be extended to Keedysville. 


BODIE, CAL.—Two electric power plants are to be built 
here this spring, one on Rush Creek and the other on Leevining 
Creek. Each plant will have a capacity of 15,000 horsepower 
and will be able to supply the entire country within a radius 
of 100 miles. A number of the mining companies have con- 
tracted for power, begining this summer. A. 


SOUTH BEND, IND.—Rivalry among the local merchants in 
locating and erecting electric arches for advertising displays 
is enabling the electric-light company to reap a harvest. Eleven 
arches have been erected and more are contracted for. When 
all these arches and displays are completed and operated South 
Bend will be the best lighted city in the country. 


WAGNER, SO. DAK.—The Dakota Gas, Electric Light and 
Power Company, Wagner, So, Dak., has purchased from the Min- 
neapolis Steel and Machinery Company an eighty-horsepower 
Muenzel producer-gas engine and suction gas-producer plant. 
This outfit will be installed in the electric-light plant at Wagner, 
where there is already one Muenzel unit in operation. 


REDLANDS, CAL.—An agreement has been made between 
the Edison Electric Company and the Home Gas and Electric 
Company, whereby but one gas and one electric company will 
exist in this city hereafter. The Edison Electric Company takes 
over the electric business of this city and the Home Gas and 
Electric Company takes over the gas plant and gas business 
here. 


ACTOPAN, STATE OF HIDALGO, MEXICO—A concession 
has been granted to D. Andres Omana for the installation of 
a hydroelectric plant on the Actopan River to furnish electricity 
to light the town of Actopan. The power will also be used to 
operate a rice-cleaning plant. Under the concession he is granted 
the right to take 1,000 liters of water per second from the 
Actopan River. D. 


SAN FRANCISCO, CAL.—Permission has been granted the 
Nevada-California Power Company by the United States De- 
partment of Forestry, to construct a second transmission line 
through Silver Canyon, in the White Mountains, Nevada, with 
the stipulation that the company make any changes which shall 
be necessary to allow the Owens River Water and Power Com- 
pany to operate a line through Silver Canyon. A. 


HUSUM, WASH.—The dynamo is being placed in the elec- 
tric-light plant of the Husum Power Company, and workmen are 
engaged in establishing a line from this point to White Salmon, 
which will give that city a lighting system. The power plant 
is rapidly nearing completion, and the power derived therefrom 
will be used by the ranchers up and down the White Salmon 
Valley for manufacturing and lighting purposes. 


JOSEPH, ORE.—The Wallowa Lake Light and Power Com- 
pany has been incorporated here with a capital stock of $15,000 
by J. H. Dobbin, Aaron Wade, L. H. Caviness, L. Knapper and 
Albert Hursweiler. A power site has been secured near the lake 
where a 147-foot fall is secured, which is capable of developing 
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3,000 horsepower. A tnirty-year franchise has been granted the 
company to supply Joseph, Enterprise and other towns with 
electric power. A. 


LESTERSHIRE, N. Y.—Many taxpayers of this city are ex- 
pressing the belief that the $13,000 estimate for the proposed 
municipal electric-light plant is far below its actual cost and 
have, therefore, retained an electrical engineer to go over the 
project carefully before it is voted on. The bonded indebtedness 
of the village is already over $99,000, so that if the revised 
estimate proves too high the plan will doubtless be voted down. 


RED BLUFF, CAL.—Two claims have been filed this week 
for 10,000 inches of water to be taken from Mill Creek, A. T. 
Forward asked for the right to divert water from the north 
bank of the stream to a site where he will locate an electric 
power plant, and C. E. Burris asked for the right to obtain 
water from the right bank and carry it by a flume seven feet 
wide and four feet deep to a point where he is to install an 
electric power plant. A. 


GUADALAJARA, MEXICO—It is reported that the Compania 
de Tranvias, Luz y Fuerza, of which Fernando Pimental is presi- 
dent, will acquire a concession from the City of Guadalajara for 
the establishment of a light and power system to compete with 
the system which Manuel Cuesta will install. Mr. Cuesta will 
furnish power to the city from hydroelectric plants on the San- 
tiago River, which are to be installed principally to pump water 
from Lake Chapala for irrigation purposes. D. 


SOUTH PASADENA, CAL.—The business district of South 
Pasadena will be lighted with a system of ten arc lamps as soon 
as the necessary changes can be made. A five-year contract 
covering the lighting for the city has been made with the Pa- 
cific Light and Power Company by the Board of City Trustees 
at a price of 7 cents per kilowatt hour. The new arc lights 
will be suspended from the centre of the streets. It is 
estimated that the additional cost of the arc lights to the city 
will be about $50 per month. 


FARGO, N. D.—The Fargo Transmission Company has just 
been organized to build a steel tower transmission line between 
Fergus Falls, Minn., and Fargo, N. D. The figures are sixty 
miles, 66,000 volts, 3,000 horsepower. Edward P. Burch, the 
well-known electrical engineer of Minneapolis, has been chosen 
to act as consulting engineer for the company. The waterpower 
plant for this transmission line has already been completed and 
the transmission company has been organized to transmit the 
power. The capital stock of the company is $100,000. 


GLENWOOD SPRINGS, COLO.—The Mutual Light, Heat and 
Power Company has been incorporated to supply power, light 
and heat. The company is backed by those who are said to be 
in favor of municipal lighting plants. The directors for the first 
year are: H. J. Holmes, G. W. Palmer, Carl Hedrick, John L. 
Noonan and C. E. Hubbard. The company asked permission 
from the county commissioners to use the county roads for its 
poles and wires. The company will also apply to Glenwood 
Springs for the privilege of supplying the city with light. 


SAN FRANCISCO, CAL.—The demurrer filed by a minority 
of the stockholders of the Stanislaus Electric Power Company, 
the Stanislaus Electric Railway Company, the Tuolumne Water 
and Power Company and the United Construction Company, 
against the suit instituted by the Knickerbocker Trust Company, 
of New York, was overuled this week by Judge Morrow in the 
United States Circuit Court. By this decision all obstruction to 
the foreclosure proceedings have been wiped away and the com- 
panies can proceed to improve their plants and carry out the 
proposed plans whereby the United Railroads will be supplied 
with power, ; A. 


FREDERICKSBURG, VA.—The Electric Generating Company 
of Fredericksburg has been organized by the election of the 
following officers: E. J. Smith, president; Isaac Hirsh, vice- 
president; Judge Alvin T. Embrey, secretary and treasurer: the 
above, with A. W. Embrey and A. P. Rowe, constituting the 
board of directors. The Fredericksburg Electric Company was 
organized by the election of the following officers: R M. Van 
Dorn, president; C. W. Jones, vice-president; Judge Alvin T. 
Embrey, secretary and treasurer. The above, with W. H. Poden 
and A. W. Embrey, constitute the board of directors. Each com- 
pany has applied for a franchise. 


SHERIDAN, WYO.—This city has granted to the Tongue 
River Electric Power and Transmission Company by unanimous 
vote of the City Council a fifty-year franchise for the sale of 
electric energy and gas. Large mining corporations operating 
coal mines in this vicinity are signing contracts to take all their 
power requirements from a large central station, the construction 
of which the company will undertake immediately. Plans and 
specifications for the power plant are being drawn up by the 
firm of Vail, Walbren & Read, electrical engineers of Denver, 
and it is now planned to have distribution of electricity com- 
menced not later than December 1 of this year. Joseph J. Henry, 
largely interested in Colorado power companies, is at the head 
of the syndicate pushing the new,project. 
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ELECTRIC RAILWAYS. 
(Speotal Correspondence.) 

DAVENPORT, IOWA—The People’s Railway, Light and 
Power Company will expend about $250,000 on track improve- 
ments in the tri-cities. It will relay all old track that has not 
already been relaid. C. 


PORT ARTHUR, TEX.—H. J. Myers and S. A. Price of Day- 
ton, Ohio, representing a syndicate of capitalists, have been in- 
vestigating the proposed street railway in Port Arthur, which 
will cost about $100,000. 


NIAGARA FALLS, N. Y.—American and Canadian capitalists 
are contemplating the construction of a trolley line from Niagara 
Falls to Toronto. This would furnish a continuous traction line 
between Rockester and Toronto. 


GRAND FORKS, N. D.—At a meeting of the board of di- 
rectors of the Grand Forks, N. D., and East Grand Forks Street 
Railway Company, Edward P. Burch, consulting engineer, of 
Minneapolis, Minn., was authorized to proceed with the con- 
struction of six additional miles of track. 


PITTSBURG, PA.—The Pittsburg Subway Company is said 
to have secured enough capital to build a $15,000,000 traction 
tunnel in the city as soon as it can get a franchise, and one of 
the first ordinances to be introduced after councils reorganize 
will be a new copy of the old subway bill. 


CHICAGO, ILL.—A decree of foreclosure amounting to $33,- 
419 has been entered in Milwaukee against the Chicago & Mil- 
waukee Electric on property in Milwaukee County in favor of 
George Rockwell. The Rockwell lien is placed ahead of that of 
the Metropolitan Trust of Chicago, secured some time ago. 


SHARON, PA.—Actual work of construction on the Cleve- 
land & Sharon Street Railway will be started this spring. It is 
said that the promoters have succeeded in financing the road. 
and that the line from Sharon to Middlefield, O., will be built 
this summer to connect with the Cleveland & Eastern traction 
line. 


EUREKA SPRINGS, ARK.—The Cassville & Western Rail- 
way Company has been organized at Eureka Springs for the 
‘purpose of developing a water power on White River to generate 
„electricity for the company and for industrial purposes. It is in- 
tended to install a transmission line to convey the electricity to 
Cassville, Mo.. Eureka Springs and other points. 


SIOUX CITY, IOWA—Surveys for the Sioux City and Des 
Moines interurban road have been begun by the engineers of the 
Indianapolis Construction Company. It is believed that no 
grades exceeding one per cent will be met with, so that the 
initial and operating costs of the road will be comparatively low 
and the speed attainable close to sixty miles per hour. 


BUSTLETON, PA.—The Bustleton & Byberry Street Rail- 
way Company has been organized and will operate cars between 
the upper end of Frankford to Byberry and Bustleton. ` This 
franchise was granted by councils, which repealed the ordinance 
granting this privilege to the Bustleton & Byberry Rapid Transit 
Street Railway Company, a Rapid Transit Company subsidiary, 
on March 15, 1906. 


SOUTH BETHILEHEM, PA.—Work has been started on the 
completion of the South Bethlehem and Saucon trolley line, be- 
tween Colesville and Centre Valley. The line between this place 
and Colesville has been completed and in operation for some 
time. The new line, via Lehigh Valley Transit connections, will 
cut off fifteen miles of the distance between Philadelphia and 
Delaware Water Gap. ` 


TORREON, MEXICO— Work is to begin at once on the con- 
struction of the electric line short cut from Torreon to Lerdo, 
State of Durango, the concession for which was granted to the 
Ferrocarril Electrico de Lerdo a Terreon more than a year ago. 
The ties, trolley poles and wire have arrived and the steel will 
be on hand when the grading is completed. With the completion 
of this line a belt-line service will be maintained between Tor- 
reon, Gomez Palacio and Lerdo. D. 


INDIANAPOLIS, IND.—Judge Carter of the Superior Court 
has ordered the Union Trust Company, receiver of the Indian- 
apolis, Newcastle & Toledo Railway Company, to issue receiver’s 
certificates for the completion of the electric line between In- 
dianapolis and New Castle. The cost is limited to $450,000. The 
receiver will ask for bids as soon as the creditors enter their 
appearance. A great deal of work has been done on this road 
and the power house is well under way. 


CHICAGO, ILL.—A bill for foreclosure of the mortgage 
guaranteeing the $2,000,000 bond issue of the old Cicero and Pro- 
viso Company has been filed in the county courts. At present the 
Cicero lines form part of the Consolidated Traction Company’s 
system, which is being operated by the Chicago Railways Com- 
pany. It is expected that this suit is but a forerunner of a 
series which will affect other underlying properties of the Con- 
solidated system and which will result ultimately in a straighten- 
ing of its affairs. 
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SYRACUSE, N. Y.—That considerable improvement will be 
made to the tracks and general equipment of the Rapid Transit 
system and a connection of the Syracuse & Suburban with the 
Rapid Transit lines established in the near future are assured 
as the result of a meeting of the directors of both companies 
held in New York last week. A considerable mileage of “T” 
rail will be installed and it is said that P.-A.-Y.-E. cars will be 
put on. 


NEW YORK, N. Y.—The Bradley, Gaffney & Speers Company 
has made a proposition to the Public Service Commission to 
construct for the City of New York the Lexington Avenue Sub 
way from a point in the Bronx to a junction with the bridge 
loop. It will equip, maintain and operate the same, the equip 
ment to belong to the City of New York, the possession and 
right to operate to remain with the company until the cost 
shall have been fully paid with five per cent interest per annum. 


HICKSVILLE, OHIJO—Interest in the proposed trolley line 
from Bryan, Ohio, to Fort Wayne, by way of Hicksville and 
Maysville, has been revived by the incorporation at Columbus 
of the promoting company, Fort Wayne & Toledo Electric Rail- 
way Company, of Hicksville, Ohio. The capital stock is $100,000, 
and the incorporators named are: R. L, and C. L. Bastress, W. 
Behne, R. L. Starr and W. S. Thompson. The line would be 
a link between the electric roads centring at Fort Wayne, Ind. 
and the Toledo & Indiana, which runs from Toledo to Bryan. 
Connection with this line would give a direct route to Toledo 
from Fort Wayne. 


LINCOLN, NEB—A new interurban construction com- 
pany has been incorporated with a capital stock of $200,000, 
of which $50,000 is paid up. The incorporators are E. F. Chess 
man, of Denver; Robert C. Druesedow, of Omaha; George P. 
Chessman, of York, and W. T. Morgan, of Denver, The com 
pany is backed by London capital and will offer no stock for 
sale. The new company is the Omaha & Lincoln Interurban 
Railroad Construction Company, and its headquarters will be in 
Lincoln, It is the intention of the incorporators to have their 
engineers in the field at once surveying a line between Omaha 
ate gal following which they expect to start construction 
work. 


LAKE CHARLES, LA.—The charter of the Lake Arthur, 
Jennings and Northern Railway Company, for which a special 
tax will be asked of the people of the Tenth Ward, has been 
filed with the district clerk. The first board of directors, as 
named in the charter, will be composed of W. B. Conover, George 
B. Zigler, B. B. Bliss, E. P. Fox, C. H. Fox and L. E. Bliss, of 


whom Mr. Conover is president; Mr. Zigler, vice-president and . 


treasurer; B. B. Bliss, secretary, and E. P. Fox, general manager. 
The amount of capital stock is fixed at $1,000,000. The object 
of the corporation is stated in the charter to be the construction 
of a railroad from Lake Arthur, through Jennings, to some point 
on the Colorado Southern, New Orleans and Pacific Railway and 
the maintenance of same, the building of depots and terminals 
and the purchase of rolling stock, 


NEW PROPOSALS. 


POST OFFICE, KEARNEY, NEB.—The office of the Super 
vising Architect, Washington, D. C., will receive sealed proposals 
until 3 o’clock p. m. on April 20 for the construction complete 
of the United States Post Office at Kearney, Neb., in accordance 
with the drawings and specification, copies of which may be had 
at the office of the Postmaster at Kearney, Neb., or from the 
Supervising Architect. 


POST OFFICE, MANISTEE, MICH.—The office of the Super: 
vising Architect, Washington, D. C., will receive sealed proposals 
until 3 o'clock p, m. April 21, for the construction complete 
(including plumbing, gas piping, heating apparatus, electric col 
duits and wiring) of the United States Post Office at Manistee. 
Mich., in accordance with drawings and specifications, copies of 
which may be obtained from the Supervising Architect. 


POST OFFICE, WILLIMANTIC, CONN.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed 
proposals until 3 p. m., April 22, for the construction (including 
plumbing, gas piping, heating apparatus, electric wiring 42 
conduits) of the United States Post Office at Willimantic, Cont. 
in accordance with the drawings and specifications, copies ° 
which may be had from the custodian of site at Willimantic, 
Conn., or from the Supervising Architect. 


NEW MANUFACTURING COMPANIES. 


KANSAS CITY, MO.—The American Electric Equipment Com- 
pany has been incorporated with a capital of $2,500. 


TERRE HAUTE, IND.—The McCracken Bank Protective and 
Electric Fire Alarm Company has incorporated to build a 
equip a plant to manufacture an electric protective and alarm 
system. James H. McCracken is president. S. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 


GLEN FLORA, WIS.—The Hawkins Telephone Company pro- 
poses to install a line here. 


FOSSTON, MINN.—The Garden Valley Telephone Company 
has been granted a franchise in this city. 


GIBSON, OKLA.—The Simms-Renner Telephone Company has 
been incorporated with a capital of $5,000. 


KEARNEY, NEB.—The Union Valley Telephone Company has 
been incorporated with a capital of $5,000. 


LACEY, OKLA.—The Lacey & Western Telephone Company 
has been incorporated with a capital of $3,000. 


ROSEDALE, IND.—The Rosedale Mutual Telephone Company 
has been incorporated with a capital of $10,000. 


WAYSIDE, WIS.—The Wayside Telephone Company has in- 
creased its capital stock from $2,000 to $10,000. 


NORTON, N. D.—The Norton Telephone Company has in- 
creased its capital stock from $10,000 to $30,000. 


HOBART, OKLA.—The Southern Rural Telephone Company 
has been incorporated by Chas. F. Nailer and others. 


TALOGA, OKLA.—The Taloga & Dewey County Telephone 
Company has been incorporated with a capital of $5,000. 


THREE FORKS, MONT.—The Three Forks Telephone Com- 
pany has been incorporated by J. J. Russell and others with 
$2,500 capital. 


LITTLE ROCK, ARK.—The Earle & Tyronza Telegraph and 
Telephone Company has received authority to increase its cap- 
ital stock from $10,000 to $32,000. 


ALTON, N. H.—The Home Telephone and Telegraph Com- 
pany of Alton has filed articles of incorporation with the secre- 
tary of state. The capital stock is $5,000. 


MILWAUKEE, WIS.—At the recent annual meeting of the 
Wisconsin Telephone Company the former directors were re- 
elected. The business of the past year was excellent. 


LOVINGSTON, VA.—The Central Telephone Company has 
been incorporated with $5,000 capital stock. F. M. Horsey is 
president, J. C. Clarkson, vice-president, and E. Carter, secretary. 


CORTLAND, NEB.—The Highland Telephone Company has 
been incorporated with a capital of $21,000. M. M. Stanley, 
President; Thomas Sargent, vice-president; T. W. Sargent, secre- 
tary, and J. P. Clough, treasurer. C. 


MONTREAL, QUE.—The Bell Telephone of Canada has set 
aside $1,000,000 for extensions and improvements during 1909. 
The most important extensions are to be made along the new 
Canadian Pacific lines in Ontario from Sudbury to Toronto. 


IOWA FALLS, IOWA—The Iowa Falls & Owasa Telephone 
Company has been organized with a capital stock of $2,450. The 
directors are: J. M. Rankin, John Robertson, J. Brewster, John 
Hilmer, George Pemberton, John Melinger and George Melinger. 


SCHAEFFERSTOWN, PA.—The Schaefferstown Telephone 
Company has incorporated with a capital of $5,000 to operate 
in Lebanon County. Many of the rural lines have been already 
constructed. S. H. Bomberger is treasurer of the company. 


ISLE LA MOTTE, VT.—The Isle La Motte Telephone Com- 
pany has filed articles of incorporation with the secretary of 
state at Montpelier for maintaining telephone lines in Grand 
Isle, South and North Hero, Isle Ia Motte and Alburg. The cap- 
ital stock is $5,000. 


SAN FRANCISCO, CAL.—The Postal Telegraph Company, 
which took over the Nevada Telephone and Telegraph Company, 
ħas applied for a franchise to construct a telegraph and tele- 
phone line from Reno, Nev., to Ely, Nev., via Carson City, Day- 
ton, Fort Churchill, Goldfield and Tonopah. A. . 


BERKELEY, CAL.—The Pacific States Telephone and Tele- 
graph Company has commenced extensive improvements. in this 
city, and will in the next year expend at least $75,000 in run- 
ning additional lines to take care of the fast-growing business 
which is accruing to the company in this city. 


INDIANAPOLIS, IND.—The Indianapolis Telephone Company 
has filed a guarantee bond with the City Comptroller that the 
company will make improvements worth $500,000 during the next 
three years, $250,000 to be so expended during the next eighteen 
months. A new switchboard will be among the new equipment 
installed. S. 


CHICAGO, ILL.—On March 22 the Chicago City Council 
passed a twenty-year franchise for the People’s Mutual Telegraph 
Company, which plans to build a low-rate telegraph line to St. 
Louis and Kansas City. A number of Board of Trade interests 
are backing the project. The franchise permits the lines to be 
strung from the Board of Trade Building to and along the Metro- 
politan elevated structure to the western city limits. Overhead 
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lines will be run from this point to Joliet, Ill., where connection 
will be made with the lines of the independent telephone com- 
panies, which will be used the rest of the way. 


NEWARK, N. J.—The Court of Errors and Appeals of New 
Jersey has confirmed the order issued April 9, 1908, by the 
Court of Chancery, appointing Fred T. Johnson, of Newark, 
receiver for the United States Independent Telephone Company. 


WEBSTER CITY, IOWA—Farmers adjacent to Blairsburg 
Township have organized the Air Line Telephone Company, with 
G. D. Berogan, as president; C. F. Brown, vice-president; Irving 
Lascher, secretary, and John Butler, treasurer. Orders have been 
placed for material to construct a line to Webster City. C. 


DES MOINES, IOWA—fThe Iowa Telephone Company elected 
G. E. Yost, president; G. E. McFarland, vice-president and gen- 
eral manager; James B. Mason, secretary and treasurer: E. Palm, 
auditor; C. E. Hall, general superintendent. The company will 
expend one million dollars in repairs and extensions of its lines 
during the coming year, ; 


EUREKA, CAL.—Work is soon to be commenced on the 
telephone line connecting the Hoopa Indian reservation with 
horbel. A line now exists between this city and Korbel, and 
by completing this new line the reservation will be connected 
with this city. Superintendent Mortsolf, of the reservation, is 
now busy completing the plans. 


SANPETE, UTAH—The Gunnison Telephone Company, of 
Sanpete County, has been organized with a capital of $5,000, 
divided into $2.50 shares, fully paid up by the citizens of Gun- 
nison, Centerfield and Fayette, the places to be connected by the 
lines. The officers are: T. F. Kearns, president; Leo M. Gled- 
hill, vice-president; Joseph Christensen, secretary and treasurer. 


BOSTON, MASS.—It is reported that the Boston & Maine 
Railroad will put a system of train dispatching by telephone into 
use on the Fitchburg division of its lines. Superintendent of Tele- 
graph S. A. D. Forristall has ordered the equipment for the fifty 
miles between Boston and Fitchburg. If the system works as 
successfully as it has on so many of the western railroads, it will 
be extended over all of the company’s lines. 


KAUKAUNA, WIS.—The South Greenville Farmers’ Tele- 
phone Company has been organized with the following officers: 
President, Louis Pringle; secretary, J. H. Schneider; treasurer, 
A. G. Mass. This is the second company that has been organ- 
ized in Outagamie County within a fortnight. There are twenty- 
two stockholders and the line will be six miles long, connecting 
with the Wisconsin Telephone Company at Appleton. 


INDIANAPOLIS, IND.—Judge Parr, in the Boone Circuit 
Court, has just delivered the final blow to the suit against the 
Indianapolis Telephone Company and the New Long Distance 
Telephone Company by sustaining a demurrer to the amended 
complaint filed by the state, thus ending the efforts of Prosecutor 
Hooton of Marion County to annul the charters of the companies 
and to have receivers appointed to take charge of their affairs. | 
This completes the victory of the companies. 


ENGINEERING SOCIETIES.’ 


CHICAGO ELECTRIC CLUB—At the weekly meeting of the 
Chicago Electric Club, held in the grill room of the Chicago 
Automobile Club on Wednesday, March 17, George Landis Wil- 
son, of the F. Cortez Wilson Company, addressed the club on 


“Cost and Selling.” 


NATIONAL ASSOCIATION OF STATIONARY ENGINEERS 
—On March 16 A, L. Eustice, illuminating engineer of the Nernst 
Lamp Company, delivered an address on “Modern Illumination” 
before a gathering of the National Association of Stationary Engi- 
neers at Duluth, Minn. The address was illustrated with numer- 
ous lantern slides, showing the performance of various illuminat- 
ing units and a great number of commercial installations. There 
was an attendance of over 200. 


ELECTRIC RAILWAYS, UNIVERSITY OF MINNESOTA— 
The department of electrical engineering has arranged a series 
of lectures on “Electric Traction for Railway Trains,” by Edward 
P. Burch, consulting engineer, Minneapolis, these being divided 
as follows: History of Electric Traction; Advantages of Electric 
Traction; Characteristics of Steam Locomotives; Characteristics 
of Electric Locomotives; Motor Car Trains; Electric Railway Mo- 
tors; Power Required for Trains; Steam, Gas and Water Power 
Plants; The Transmission System; Electrification of Railroads. 


OBITUARY. 


COL. D. H. GARRETT, for the past seven or eight years 
manager of the Philadelphia office of the Columbia Incandescent 
Lamp Company, died in Philadelphia Friday afternoon, March 19, 
after a long illness. Colonel Garrett had been very well and 
popularly known throughout the territory which he covered, and 
his death will be genuinely felt by a large number of friends. 
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ELECTRICAL SECURITIES. 


The opening of Congress, introduction of the tariff bill, 
President Taft’s brief message and the promise of heightened 
business activity failed to rouse the stock market out of its rut 
of indifference. Popular speculative interest has been hard to 
attract and on the whole last week’s developments were of a 
disappointing variety. 

Dividends have been declared upon the following electrical 
securities: Springfield Light, Heat and Power Company; an 
initial dividend of one per cent upon the $1,000,000 capital stock, 
payable April 10 to stock of record March 30. Wilkesbarre Gas 
and Electric Company; the regular quarterly dividend of one 
per cent, payable April 1 to stock of record March 22. United 
Gas Improvement Company; quarterly dividend of two per cent 
($1 per share), payable April 15, 1909, to stockholders of record 
at the close of business March 31. Electric Boat Company; the 
regular quarterly dividend of two per cent on the preferred 
stock, payable April 1, to stock of record March 20. A quarterly 
dividend of one per cent on the common stock of the San Diego 
Consolidated Gas and Electric Company, payable on March 15 
to stockholders of record of March 10. Bell Telephone Company 
of Canada; the regular quarterly dividend of $2 per share, pay- 
able April 15 to stock of record March 25. Butte Electric and 
Power Company; the regular quarterly dividend of one-and-one- 
half per cent on the common stock, payable April 1 to stock of 
record March 20, and the regular quarterly dividend of one-and- 


one-fourth per cent on the preferred stock, payable May 1 to 


stock of record April 15. Tri-City Railway and Light Company; 
the regular quarterly dividend of one-and-one-half per cent on 
the preferred stock, payable April 1 to stock of record of 
March 23. Twin City Rapid Transit Company; the regular quar- 
terly dividend of one-and-three-fourths per cent on the preferred 
stock, payable April 1 to stock of record March 19. Ridge Ave- 
nue Passenger Railway Company; the regular quarterly dividend 
of $2 per share, payable April 1 to stock of record March 15. 
Germantown Passenger Railway Company; the regular quarterly 
dividend of $1.3114, per share, payable April 6 to stock of record 
March 18. American Cities Railway and Light Company; the 
regular quarterly dividend of one-and-one-half per cent on the 
preferred stock, payable April 1. United Railways of St. Louis; 
the regular quarterly dividend of one-and-one-fourth per cent 
on the preferred stock, payable April 10. Columbus Railway and 
Light Company; a dividend of one-half of one per cent, payable 
April 1 to stock of record March 16. Cumberland Telephone and 
Telegraph Company; the regular quarterly dividend of two per 
cent, payable April 1 to stock of record March 20. Springfield 
Railway and Light Company; the regular quarterly dividend of 
one per cent, payable April 1 to stock of record March 19. Wash- 
ington Water Power Company: the regular quarterly dividend 
of one-and-three-fourths per cent, payable April 1 to stock of 
record March 20. United Traction and Electric Company: a 
dividend of one-and-one-quarter per cent, payable to the regis- 
tered holders on the first day of April. The regular quarterly 
dividend of one-and-one-half per cent on the preferred stock of 
the Duluth Edison Electric Company, for the quarter ending Feb- 
ruary 28, payable on the first day of April. American Telephone 
and Telegraph Company; a dividend of $2 per share, payable 
April 15 to stockholders of record at the close of business on 
Wednesday, March 31. 
ELECTRICAL SECURITIES FOR THE WEEK ENDED MARCH 20. 


New York: Closing. 
Allis-Chalmers COMMON ........-eeeseeees 13 
Allis-Chalmers preferred ..........+-.+--- 41 
American Tel. and Tel. Company.......... 12914 
Brooklyn Rapid Transit................+5. T13 
General Electric .......-.0e secs eee eee eens 153% 
Interborough-Metropolitan common ....... 13% 
Interborough-Metropolitan preferred ...... 4114 
Kings County Electric...............--06- 125 
Mackay Companies (Postal Telegraph and 

Cable) common ........ 6... see eee eee 71%, 
Mackay Companies (Postal Telegraph and 

Cable) preferred ..........: cc eee ce eeee 70% 
Manhattan Elevated ...............5-.00. 142 
Metropolitan Street Railway.............. 21 
New York and New Jersey Telephone.... 110 
Western Union . 2666468 oes Ga ks wae 65 
Westinghouse Manufacturing Company.... 78 


The Western Union Telegraph Company has decided to close 
its four-per-cent mortgage covering an issue of $25,000,000 of 
bonds. Of these bonds $10,000,000 are now outstanding, so that 
there will be no further issue. The $10,000,000 bonds were sub- 
scribed for by stockholders at eighty-seven-and-one-half in De- 
cember, 1906. They are secured by deposit of $9,733,100 New 
York Telephone stock and are convertible into stock at par be- 
tween January 1, 1909, and January 2, 1919. 


Boston: Closing. 
Edison Electric Iluminating.............. 253 
Massachusetts Electrice ..............5.54. 6914 
New England Telephone.................. 133% 
Western Telephone and Telegraph pref... 80 
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The Western Telephone and Telegraph stockholders re 
elected the retiring directors at the annual meeting. The net 
earnings for the year were $2,201,659, and the balance after 
charges, $829,409, out of which $800,000 was paid in dividends. 

A trustee of the Massachusetts Electric Companies says: 
„Massachusetts Electric and its subsidiaries are in the best 
shape they ever have been, and from now on conditions should 
steadily improve. Our earnings are showing steady increases, 
a refiection of the improved industrial conditions along our lines, 

“Wwe have $200,000 in outside funds, which does not appear 
in our assets; namely, our snow and accident funds, both of 
which amount to $100,000 each. 

“I have every confidence that our preferred stock will go 
upon a four-per-cent dividend basis next July, and that a year 
from that time, when our notes become due, we will be able 
to not only refinance these notes, but at the same time finance 
our seventeen-per-cent back dividends.” 


Philadelphia: Closing 
Electric Company of America............. 12 
Electric Storage Battery common......... 46 
Electric Storage Battery preferred........ 46 
Philadelphia Electric ........-eeeeeeeeee 115 
Philadelphia Rapid Transit.............-. 275% 
United Gas Improvement............-.+++ 90% 

Chicago: Closing. 
Chicago Telephone ...........-ee eee eeees 132 
Commonwealth Edison ........--.eeeeeees 1111. 
Metropolitan Elevated preferred.......... 46 
National Carbon common..........+seeee: 85 
National Carbon preferred............ee: 119 


NEW PUBLICATIONS. 


INDUSTRIAL ENGINEERING—The Rochester Electric Mo 
tor Company, Rochester, N. J., has reprinted the paper pre 
sented at the meeting of the Rochester Engineering Society, 
January 18. entitled “Industrial Engineering,” by Henry W. Peck. 


NEW YORK SUBWAY DATA—The Public Service Con- 
mission for the First District of New York State has published 
the report of Bion J. Arnold on “The Return of the Investment 
in the Subway of the Interborough Rapid Transit Company of 
New York City.” This embodies Report No. 7. Report No. 5, 
dated August 15, 1908, by Bion J. Arnold, includes full data on 
the “Cooling and the Ventilation of the Subway of the Inter 
borough Rapid Transit Company of New York City.” 


DATES AHEAD. 


Worcester Mechanical and Electric Exposition. 
Hall, Worcester, Mass., March 27-April 3. 


Louisville Electrical Show. The Armory, Louisville, Ky. 
April 12-24. 

Missouri Electric Light, Gas and Railway Association. AD- 
nual convention, Springfield, Mo., April 15-17. 


Iowa Electrical Association. Annual convention, Cedar Rap 
ids, Iowa, April. 


American Electrochemical Society. 
Falls, Ontario, May 6-8. 


Omaha Electrical Show. 
May 6-15, 

Southwestern Electrical and Gas Association. 
vention, Dallas, Tex., May. 

Arkansas Association of Public Utility Operators. Annual 
meeting, Hot Springs, Ark., May 12, 13, 14. 

American Association of Electric Motor Manufacturers. At 
nual convention, Hot Springs, Va., May 17-20. 

Ohio Society of Mechanical, Electrical and Steam Engineers. 
Annual convention, Canton, Ohio, May 21-22. 

West Virginia Independent Telephone Association. Annual 
convention, Parkersburg, W. Va., May 27-28. 


National Electric Light Association. Annual convention, At 
lantic City, N. J., June 1-4. 


l Association of Edison Purchasing Agents. 
tion, Atlantic City, N. J., June 1-4. 


American Railway Master Mechanics’ Association. Annual 
convention, Atlantic City, N. J., June. 


Master Car Builders’ Association. 
lantic City, N. J., June. 


Association of Railway Telegraph Superintendents, Detroit, 
Mich., June 23. 


American Institute of Electrical Engineers. 
tion, Thousand Islands, N. Y., June 28. 


Ohio Electric Light Association. Annual convention, Toledo, 
July 13-15, | 


National Electrical Contractors’ Association. 
vention, Toledo, Ohio, July 21-23. 


Mechanics’ 


Next meeting, Niagara 


Omaha Auditorium, Omaha, Neb. 
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March 27, 1909 


PERSONAL MENTION. 


MR. H. B. THAYER, president of the Western Electric Com- 
pany, bas been elected vice-president of the American Telephone 
and Telegraph Company. 

MR. C. O. BAKER, the well-known platinum king of the 
United States, with Mrs Baker, is enjoying a vacation of two 
months in Florida, Mr. Baker expects to return to New York 
early in April. 

MR. H. H. CUDMORE, sales manager of the Brilliant Elec- 
tric Company, Cleveland, Ohio, has been elected president and 
general manager. Mr. Cudmore has had a long experience in 
the electrical business, and is well qualified to understand the 
needs of the lamp buyers, 

MR. W. P. WOOLLEY, secretary-treasurer of the Woolley 
Electric Company, St. Louis, Mo., announces that he has re- 
signed this position and as general manager, and has given up all 
active connection with the company. He will manufacture the 
C-C Non-Gap lightning arrester under his own name, 

MR. CALVIN C. GOODRICH, of Minneapolis, has been 
elected president of the Twin City Rapid Transit Company, to 
fill the vacancy caused by the death of Mr. Thomas Lowry. 
Mr. Willard J. Hield, of Minneapolis, has been appointed vice- 
president and general manager, and Mr. John R. Mitchell, of 
St. Paul, a director. C. 

PROF, LOUIS A. HERDT, associate professor of electrical 
engineering at McGill University, Montreal, has been appointed 
to succeed Prof. R. B. Owens as occupant of the chair of 
electrical engineering in the same university. Professor Owens 
retires, owing to continued ill health. 

MR. WILLIAM BARCLAY PARSONS, chief consulting engi- 
neer of the Interborough Rapid Transit Company, New York 
city, and who was elected a director of the Underground Elec- 
tric Railways Company of London, Limited, some weeks ago, 
sailed last Tuesday on the Kronprinzessin Cecile to make a 
study of the London transportation problem. 

MR. ROBERT THURSTON KENT has resigned as engineer- 
ing editor of the Iron Trade Rerieic, Cleveland, Ohio, to become 
managing editor of Industrial Engineering, Pittsburg, Pa., a new 
paper devoted to mechanical engineering subjects. Mr. Kent has 
been with the Iron Trade Reriew since 1905, and prior to that 
time was associate editor of the ELECTRICAL REVIEW, New York. 

MR. L. C. NORTON, for the past five years salesman for the 
Bissell Electric Company of Toledo, will sail on April 25 for 
Buenos Ayres, Argentine Republic, where he will act as manu- 
facturers’ agent for various American industries. He has grown 
up in the electrical business at Toledo, Ohio, and is recognized 
as an authority on inside illumination. He will be accompanied 
by his family. H. 

MR. B. E. SUNNY, president of the Chicago Telephone Com- 
pany and vice-president of the General Electric Company and 
of the American Telephone and Telegraph ‘Company, and Mr. 
Charles G. Dawes, largely interested in public-utility enterprises, 
have been appointed members of a special commission to stand- 
ardize the duties and compensation of the employes in all de- 
partments of the City of Chicago, 

MR. J. G. BOYD, for many years associated with the Colum- 
bia Incandescent Lamp Company, is now connected with the Cen- 
tral Electric Company, of Chicago, as manager of the lamp de- 
partment. The rapid growth of the Central Electric lamp busi- 
ness has necessitated specialization of the work, and Mr. Boyd’s 
long experience in the incandescent lamp field has eminently 
fitted him to take charge of this new department. 


MR. C. P. LINDSLEY, president of the Lindsley Brothers 
Company, Spokane, Wash., recently spent a week in Chicago. 
Mr. Lindsley was on his way south on a combined business and 
pleasure trip, and was accompanied by Mrs. Lindsley. The 
Lindsley company is one of the oldest cedar pole concerns in the 
business, and makes a specialty of western poles. The com- 
pany also operates a cross-arm mill, and is one of the largest 
independent cross-arm manufacturers in the country. 


MR. DAVID J. EVANS has been elected president of the 
Andresen-Evans Company, 1501 Monadnock Block, Chicago, engi- 
neers, specializing in the installation of ore and coal handling 
plants and grab buckets. Mr. Evans has resigned as manager 
of sales for the Rail Joint Company. Mr. H. P. Andresen will 
continue as vice-president and chief engineer, and the company 
will have the benefit of his experience, covering a period of more 
than ten years, as an engineer in steel mill, railroad and con- 
veying machinery work. 


MR. THOMAS P., McCRAY, of Fairmont, W. Va., has been 
appointed representative by the Fort Wayne Electric Works, of 
Fort Wayne, Ind., for north central West Virginia, and will 
take care of all inquiries for Fort Wayne apparatus for that 
section. Mr. McCray is a graduate of Pratt Institute, of Brook- 
lyn, N. Y., 1899. He has had a wide, practical experience, being 
for five years with the New York Telephone Company and for 
four years with other New York city electrical corporations. 
Mr. McCray’s headquarters are in the McCray Building, 323 
Madison Street, Fairmount, W. Va. 
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MR. CHARLES L. PILLSBURY, the well-known electrical 
engineer of Minneapolis, Minn., has moved his offices from 202 
Metropolitan Life Building to suite 805-11 of the same building. 
Constantly increasing business made it necessary to seek larger 
and more commodious quarters. Mr. Pillsbury was awarded the 
contract for all the heating, plumbing, drainage and electrical 
work for the State Prison, Oak Park, Minn., the cost of which 
will be $2,200,000. The plant will be finished in four years. Mr. 
Pillsbury also has a considerable quantity of local work and has 
six assistant engineers in his employ. 


MR. A. EUGENE MICHEL, who has for the past three 
years been manager of the Geo. H. Gibson Company, advertising 
engineers, has opened offices at 1572 Hudson Terminal Buildings, 
New York. Mr. Michel will in future confine his efforts as an 
advertising engineer to the promotion of steam specialties and 
apparatus, power transmission appliances and machine tools. 
Mr. Michel is a graduate engineer, associate member of the 
American Society of Mechanical Engineers, and with eleven 
years’ advertising and engineering training, which includes prac- 
tical experience in machine design, testing, etc., is well pre- 
pared to conduct the advertising of mechanical products. Among 
the accounts which Mr, Michel will handle are the following: 
The Watson-Stillman Company, the Bird-Archer Company, the 
Diamond Chain and Manufacturing Company and James Beggs. 


MR, A. C. GRAY has been assigned by the Edison Electric 
Illuminating Company, of Boston, as a special agent to devote 
his entire time to working among garage managers, automobile 
manufacturers and manufacturers’ agents throughout the com- 
pany’s territory. He will visit all the garages, giving the man- 
agers and their employes such information as they need about 
charging outfits and the maintenance of electric vehicles. It will 
be a part of Mr, Gray’s work to see that present users of elec- 
tric machines of all sorts know everything there is to know 
about the availability of charging stations; and he will also see 
that they are informed as to the feasibility of installing their 
own rectifiers and other apparatus. The Boston Edison Company 
has recently begun a campaign to develop public interest in the 
electric vehicle and this departure is a guarantee of the com- 
pany’s real desire to co-operate in every way to further this de- 


velopment. 
INDUSTRIAL ITEMS. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., announces the removal of its district office in 
Pittsburg, Pa., to the Lewis Block, and the appointment of Lud- 
wig Hommel as district manager, 

THE H. T. PAISTE COMPANY, Philadelphia, Pa., in Bul- 
letin 64, describes the Paiste entrance switch boxes. There is 
also some interesting descriptive matter concerning Paiste pipe 
taplets and K-W catalog numbers, 

THE WESTERN ELECTRIC COMPANY, Chicago, NI., has 
prepared an interesting booklet describing and illustrating its 
automatic intercommunicating telephones. Copies of this book- 
let will be furnished to those interested upon request. 

THE NATIONAL METAL MOLDING COMPANY, Pittsburg, 
Pa., is distributing a booklet describing its “New Flexduct,” with 
soapstoned interior, The company {s preparing to mail a large 
number of sample pieces and a thorough inspection and test is 
invited. 

THE CRESCENT COMPANY, 103 West Adams Street, Chicago, 
is distributing a bulletin illustrating “Trio” refillable enclosed fuses. 
The company announces that this fuse will effect a thirty-three- 
and-one-third-per-cent saving in maintenance. Copies will be 
sent to those interested upon request. 

JOHN A. ROEBLING'S SONS COMPANY, Trenton, N. J., has 
issued a handsome and interesting booklet on the subject of 
“Wire, Its Manufacture and Uses,” which briefly develops the 
history of drawn metal products down to the present excellent 
manufactures made in thousands of different shapes and sizes. 


THE CONNECTICUT TELEPHONE AND ELECTRIC COM- 
PANY, Meriden, Conn., in catalog No. 20, illustrates and describes 
a very interesting line of inter-communicating telephones for in- 
terior use. This line includes automatic, semi-automatic and 
manually-operated systems and appears to be complete enough 
to satisfy any possible requirements, 


THE SPRAGUE ELECTRIC COMPANY, New York, N. Y, 
is sending out an attractive fan catalogue for 1909. It contains 
both direct and alternating-current fans for desk, wall, ceiling, 
floor and counter column uses. Special attention is called to 
the new direct-current oscillating desk and bracket fan, on ac- 
count of its simplicity and durability, and also to the fact that 
the oscillator mechanism can readily be attached to Lundell non 
oscillating fans of the 1909 type. 

THE WESTERN ELECTRICAL COMPANY, Omaha, Neb., 
announces that hereafter its business will be known as the 
Johnston Electric Company, with headquarters at 411-413 South 
Tenth Street. President G. W. Johnston announces that there 
will be no change in the business or personnel of the company 
and that the reason for making the change is that there has 
been considerable confusion due to the establishment ofs an 
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Omaha branch by the Western Electric Company of Chicago. 
While there is little similarity in the business of the two com- 
panies, the confusion of names has caused many delays and an- 
noyances. Mr. Johnston has conducted an electrical supply busi- 
ness in Omaha under the name of the Western Electrical Com- 
pany for the last twenty years. 
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THE ROBBINS & MYERS COMPANY, Springfield, Ohio, is 
distributing to a large number of supply companies and central 
stations complete stocks of oscillating, desk, bracket, celling 
and exhaust fans for direct and alternating current. These 
lines are proving exceptionally good sellers. Booklets will be 
sent upon request to 1319-1419 Lagonda Avenue. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) March 16, 1909. 


915,063. BATTERY PLATE. Claude W. Bender, Altoona, Pa., 
assignor of one-half to J. Richard Sloan, Altoona, Pa. Filed 
April 18, 1908. Has a surface shaped by repeated rolling 
pressures alternately in reverse directions at such angles 
as to work the metal without disrupting it. 


915,070. SHIRT-NECKBAND IRON. Louis H. Bowersox, Min- 
neapolis, Minn. Filed March 5, 1908. Comprises a base por- 
tion having a handle and electrical heating means and op- 
positely-curved grooves to receive the upper edge of the 
neckband. 


915,071. TRANSPORTATION SYSTEM. William C. Carr, Buf- 
falo, N. Y. Filed June 12, 1908. A telpherage system is 
provided with a track composed of inverted channel-formed 
rails and a suspended car, having wheels on the top of the 
rails and trolley wheels projecting into the groove and 
against the under surface of the rails. 


915,075. SIGNALING SYSTEM. Nathaniel B. Cregier, Chicago, 
lll. Filed March 16, 1904. The central telephone-exchange 
switchboard has a map of its territory and a visual signal 
for each substation on the map. 


915,077. DESK STAND. William W. Dean, Chicago, Ill., as- 
signor to Kellogg Switchboard and Supply Company, Chicago, 
lll. Filed January 6, 1904. An arm extends downward 
through the tubular standard and has its lower end adapted 
to actuate a set of switch springs enclosed by the base so 
that their contacts are visible from beneath. 


915,079. TELEPHONE RECEIVER. James Dixon, Cleveland. 
Ohio. Filed November 23, 1908. At one side of the opening 
is a lug arranged to be pressed against the bony structure 
of the head and close to the ear. 


915,081. RAILWAY TRAFFIC-CONTROLLING APPARATUS. 
Frank L. Dodgson and Winthrop K. Howe, Rochester, N. Y., 
assignors to General Railway Signal Company, Rochester, 
N. Y. Filed August: 28, 1908. Consists of rail-switch mechan- 
isms with an electric lock for each connected in parallel 
between two conductors, a lock-circuit controller in each 
feed wire, and means for breaking the branch circuit to 
each lock mechanism by a track-circuit mechanism. 


915,112. ELECTRIC AND PNEUMATIC GOVERNOR. Wiliam 
K. Rankin, Philadelphia, Pa., assignor to John E. Reyburn, 
Philadelphia, Pa. Filed May 22, 1907. Renewed August 6, 
1908. A fluid-pressure diaphragm has a switch blade and 
electrical connections thereto, a terminal adapted for en- 
gagement by the blade and a shaft whereto the blade is 
attached and having an arm co-operating with the blade. 


915,135. INCANDESCENT ELECTRIC LAMP SOCKET. August 

Weber, Sr., Schenectady, N. Y., assignor to Weber Electric 

` Company, Schenectady, N. Y. Filed October 1, 1906. Com- 

prises an insulating base, a switch block, a screw shell 

mounted upon the base and having a continuous introverted 
end flange. 


916,152. TROLLEY POLE. George T. Barr, Sr., Waco, Tex., as- 
signor of one-half to Henry C. Blandford, Memphis, Tenn. 
Filed August 3, 1908. The pole has upper and lower tubular 
telescoping sections with a coil spring in the lower section 
and an operating cord attached to the upper section and 
extending through the coil spring to a winding drum. 


915,154. TELAUTOGRAPH. Edouard Belin, Paris, France. Filed 
January 17, 1908. Comprises a stylus brought successively 
into contact with different parts of the representation to be 
transmitted, means controlled by the movement of the stylus 
due to variations in the relief of the object varying the 
resistance of the circuit, and means for transmitting the 
current variations into variations of light intensity, which 
are recorded. 


915,171. ELECTRIC AERIAL AMBULATING SYSTEM. Ernest 
F. George, Manlius, N. Y. Filed September 24, 1907. Com- 
prises a number of electromagnets arranged side by side and 
means for progressively energizing the magnets in groups, 
in combination with an armature movable by the operator 
within the magnetic field from magnet to magnet. 


915,172. MANUFACTURE OF ALLOYS OF SILICON. Hans 
Goldschmidt, Essen-on-the-Ruhr, Germany. Filed April 24, 
1908. The process for producing an alloy of silicon with 
calcium consists in heating silicon with lime in the pro- 
portions of one to two in an electric furnace in the presence 
of a fiux composed of fluorspar and calcium chloride. 


916,178. ELECTRIC FAN AIR SPREADER. Newton S. Hillyard, 
St. Joseph, Mo. Filed July 27, 1908. Is made of a single 
sheet of closely-perforated metal bent into cone shape, the 
flattened apex adapting it to be attached to the central part 
of the front of the fan frame. 


915,188. SAFETY APPLIANCE FOR RAILWAYS. Charles J. 
Kintner, New York, N. Y. Filed April 14, 1903. Renewed 
January 25, 1904. The signal is operatively connected to & 
differential electromotive device having one of its circuits 
permanently closed and the other normally open and con- 
nected to an insulated section of one of the service rails on 
one side and to the other rail on the other side. 


916,189. SAFETY SYSTEM FOR ELECTRIC RAILWAYS. 
Charles J. Kintner, New York, N. Y. Filed January 26, 1903. 
Renewed May 9, 1905. A switching device is: carried by 
each car for automatically disconnecting its motor from the 
source of power, semaphore arms being located at intervals 
beside the track for automatically actuating the switching 
devices. : 


916,668. -WATFER-COOLED ELECTRODES FOR 
ELECTRIC FURNACE. 


915,190. RAILWAY SIGNAL. Charles J. Kintner, New York, 
N..Y. Filed July 20, 1903. Provides a home and a distant 
signal for each block, both made simultaneously operative 
solely by the presence of a car upon the service rails. 


915,193. TROLLEY CATCHER. George W. Kramer and Alfred 
G. Hague, Des Moines, Iowa. Filed July 31, 1903. A plate 
fixed to one side of the trolley pole has laterally projecting 
arms at its upper end, their inner ends being between the 
centre and upper edge of the trolley wheel. 


915,197. VIBRATORY MASSAGE APPARATUS. Carl O. Lind- 
strom, Chicago, Ill. Filed October 30, 1908. An electric 
vibrator is provided with a clamp for securing it to a chair. 


915,237. ELECTRIC SIGNALING SYSTEM. Howell W. Souder, 
Tamaqua, Pa., assignor of one-fourth to Ellen Z. Breed, 
Cleveland, Ohio, and one-fourth to Marie Z. Bradshaw, Con- 
shohocken, Pa. Filed June 10, 1907. Includes a signal 
lantern for electric railways comprising an electric lamp in 
a casing, a pivoted shutter normally dropped before the 
lamp and an electromagnet armature normally resting 0 
me shutter so as to swing it away from the front of the 
amp. 


915,238. ELECTRIC ROAD-CROSSING SIGNAL. Howell W. 
Souder, Tamaqua, Pa., assignor of one-fourth to Ellen Z. 
' Breed, Cleveland, Ohio, and one-fourth to Marie Z. Brad- 
shaw, Conshohocken, Pa. Filed June 29, 1907. Contains 4 
normally open circuit, an electrically-operated signal, a 80C- 
ond circuit closed by a passing car, and means operated by 
the second circuit to close the signal circuit. 


915,246. AUTOMATIC ACCELERATING CONTROLLER. Harry 
F. Stratton, Cleveland, Ohio, assignor to the Blectric Con- 
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Filed 915,334. HARMONIC RINGER. Merritt S. Conner, Rochester, 


troller and Manufacturing Company, Cleveland, Ohio. 
July 7, 1908. A relay directly responsive to the acceleration 
of tbe car governs the accelerating means, this relay being 
adapted to give slower than normal acceleration on up 
grades and faster than normal acceleration on down grades. 


915,249. APPARATUS FOR WELDING BY ELECTRICITY. 
Charles E. Thompson, Cleveland, Ohio, assignor to the 
Electric Welding Products Company, Cleveland, Ohio. Filed 
June 11, 1907. The apparatus consists of a fixed and a 
reciprocable electrode forming the terminals of the electric 
heating circuit, clamping dies embracing the parts to be 
welded, and the means for forcing them together. 


915,257. ELECTRICAL MEASURING INSTRUMENT. Carl 
Wiler, Chicago, Ill., assignor to Western Electric. Company, 
Chicago, Ill. Filed September 10, 1906. An ammeter is 
provided with a flat solenoid coil, an elliptical magnetic 
vane pivoted at about a central position with respect to the 
lower opening in the coil, an indicator needle moved by the 
vane and a dash pot for rendering the needle dead beat. 


915,280. ELECTRIC SIGNALING. Reginald A. Fessenden, 
Washington, D. C. Filed February 8, 1907. A receiver for 
wireless telegraphy comprises a discharge tube containing 
rarefied gas with severa] paths therethrough, means operated 
by the waves to shift the paths of discharge, and means for 
affecting a selenium cell in a local circuit. 


915,288. LAMP-CORD ADJUSTER. William Hagstrom, Emanuel 
Hagstrom and Gustaf Hagstrom, Lindsborg, Kan., assignors 
to Hagstrom Brothers Manufacturing Company, Lindsborg, 
Kan. Filed July 22, 1907. Contains a reel and a coiled 
spring therefor. 


915,290. CONTROL SYSTEM FOR ELECTRIC HOISTS. 
Hall and James F. Schnabel, New York, N. Y., assignors to 


915,257.— MAGNETIC-VANE AMMETER. 


the Electric Controller and Manufacturing Company, Cleve- 
land, Ohio. Filed August 10, 1908. A magnetic brake has 
its releasing winding normally in series with the motor; 
the controller is arranged to connect the field windings of 
the motor and the brake winding in a circuit containing 
resistance and to connect the armature in another circuit 
with resistance. l 


915,292. APPARATUS FOR BONDING RAILS. Albert B. Her- 
rick, Cleveland, Ohio, assignor to the Electric Railway Im- 
provement Company, Cleveland, Ohio. Filed December 17, 
1904. Describes an adjustable frame for bolding the tools 
of an electric-welding outfit mounted on a car. 


915,305. TELEPHONE POLE. Eugene J. Newhall, Waupaca, 
Wis. Filed June 13, 1908. Transverse braces are secured 
to the pole and longitudinal stiffening guys to the braces. 


915,311. ELECTRIC VEHICLE AND CABLE REEL. Frank L. 
Sessions, Columbus, Ohio, assignor to the Jeffrey Manu- 
facturing Company. Filed March 24, 1903. Renewed June 
18, 1906. An electric mining' locomotive is provided with a 
power-driven reel for winding or unwinding cable. 


915,328. STORAGE-BATTERY JAR. Chester W. Bentley, Bing- 
hamton, N. Y. Filed June 19, 1908. Through the cover of 
the jar threaded cell terminals pass and are sealed. Con- 
piri are bolted directly to the exposed tops of the 
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915,330. INSULATOR AND WIRE CLAMP. Jasper Blackburn, 
St. Louis, Mo. Filed March 2, 1908. In the upper portion 
is formed a notch V-shaped in cross-section and which fol- 
lows a compound curve across the insulator, the ends of the 
notch being undercut. 


Jay H. 


N. Y., assignor to Stromberg-Carlson Telephone Manufactur- 


ing Company, Rochester, N. Y. Filed August 13, 1906. The 
armature is of relatively great mass suitably disposed and 
adjusted to produce the desired moment of inertia, such ad- 
justment together with that of the strength of the spring 
causing the ringer to be responsive only to current of a cer- 
tain frequency. 

915,339. VENTED STOPPER FOR STORAGE-BATTERY JARS. 
Bruce Ford, Philadelphia, Pa. Filed June 4, 1907. A tubular 
casing contains a detachable stopper consisting of a hollow 
cone perforated at its apex and having in the wall perfora- 
tions near its base. 

915,348. OVERFLOW ALARM. Julius A. A. Heydegger, New- 
ark, N. J. Filed October 31, 1908. A float connected with a 
movable contact member is adapted to close an alarm circuit. 


915,375. INSULATING THIRD-RAIL SUPPORT. Daniel M. 
Pfautz and John L. Luckenbach, Philadelphia, Pa., assignors 
to the American Suspension Railway Company, Philadelphia, 
Pa, Filed June 29, 1908. An inverted and suspended third 
rail is secured to an insulating block by means of an 
eye-bolt and hanger clamps. 

915,381. OUTLET BOX. George Pullets, New York, N. Y. Filed 
April 24, 1907. A space-closing element between an outlet 
box and a face plate consists of a spring formed of coiled 
resilient, flat material having the edges of the coil facing 
the face plate and box. . 

915,388. CIRCUIT CONTROLLER FOR EXPLOSION ENGINES. 
Richard Varley, Englewood, N. J., assignor to the Autocoil 
Company. Filed July 7, 1906. A longitudinally movable 
sleeve on a shaft is adapted to affect the primary ignition 
circuit. 
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915,280.—WIRELESS TELEGRAPH RECEIVING STATION. 
915,389. IGNITION SYSTEM FOR EXPLOSION ENGINES. 

Richard Varley, Englewood, N. J., assignor to the Autocoil 

Company. Filed December 1, 1906. A vibrating part is posi- 


tively impelled by a cam to break the primary circuit of an 
induction coil. 


915,390. IGNITION SYSTEM FOR EXPLOSION ENGINES. 
Richard Varley, Englewood, N. J., assignor to Varley Duplex 
Magnet Company. Filed May 10, 1907. Includes an induc- 
tion coil whose primary circuit is intermittently broken 
and a number of auxiliary induction coils with means for 
successively connecting their primaries to the secondary of 
the first coil. 


915,391. IGNITION SYSTEM FOR EXPLOSION ENGINES. 
Richard Varley, Englewood, N. J., assignor to the Autocoil 
Company. Filed June 4, 1908. A rotary contact member for 
the primary circuits of a set of spark coils. 


915,406. INSULATOR. Samuel Bartley and William O. Bartley, 
Calhoun, Ill. Filed June 17, 1908. Comprises a _ sectional 
casing, insulation disposed within the sections, and means 
for securing a circulation of air between the meeting faces 
of the sections of the insulation. 


915,438. ELECTROMAGNETIC APPARATUS FOR RECIPRO- 
CATING MACHINE TOOLS AND THE LIKE. Harry A. 
Hornor, Riverton, N. J. Filed August 17, 1907. Comprises 
a frame, an armature located. in a recess therein, and electro- 
magnet coils on opposite sides of the recess and a switch 
for alternately energizing the magnet coils. 

915,465. GLOVE STRETCHER. Charles L. McBride, Toledo, O. 


, Filed August 20, 1906. Independent electric conductors are 
disposed in the cavities of the hand portions and the finger 
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portions of each plate and suitable resistances are provided 
for heating the plates. 


915,485. SPARK PLUG. Emil Santsche, Eureka, Cal., assignor 
of three-cighths to John A. Prentice and two-eighths to 
Charles M. Wheeler, Eureka, Cal. Filed May 4, 1908. Is 
provided with a fixed electric contact and an oscillatory pin 
mounted in a shaft and carrying a contact disposed to wipe 
the fixed contact. 


915,488. FURNACE FOR THE TREATMENT OF METALS. 
Wilhelm Schemmann and Jegor Bronn, Rombach, Germany. 
Filed October 19, 1907. An electric furnace has three grooves 
in its hearth for the reception of metal, a cross conduit 
entering the grooves at one end, an electrode entering the 
other end of each groove and a three-phase circuit connected 
to the three electrodes. ! 


915,498. SHADE HOLDER. William S. Stapley, Bridgeport, 
Conn., assignor to Bridgeport Brass Company, Bridgeport, 
Conn. Filed September 14, 1908. An incandescent lamp- 
shade holder has its upper and lower ends threaded and 
split to engage a lamp socket and shade, a threaded sleeve 
over each and securing the split parts in place. 


915,518. TELEPHONE APPARATUS. Frank S. Weyrs, Phila- 
delphia, Pa. Filed October 8, 1906. Renewed January 6, 
1908. Again renewed August 11, 1908. A set of levers is 
connected to a switch hook and supports the receiver in an 
elevated position. 

915,526. ELECTRIC-ARC STEAM GENERATOR. William W. 
Wonner, York, Pa., assignor of one-half to Mearl E. Kunkel, 
Rossville, Pa. Filed May 25, 1908. A heater having a tube 
through it is provided with electrode holders at opposite 
ends and electrodes having their co-acting ends located 
within the tube. 
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915,716.--ELECTRO-MECHANICAL GOVERNOR FOR 
STEAM TURBINES. 


915,578. MACHINE FOR RECORDING TELEPHONE CALLS. 
Hermann Fascher, San Diego, Cal. Filed July 24, 1906. The 
recording instrument has a counting and a printing mechan- 
ism, the transmitter instrument having a transmitter wheel 
with two independent series of contact points, one adapted 
to actuate the counting mechanism and the other to operate 
the printing mechanism. 


915,582. ELECTRO-THERMOSTATIC REGULATOR. Theron W. 
Fothergill, Berlin Mills, N. H., assignor of one-half to Bradley 
Reed, Berlin Mills, N. H. Filed April 28, 1908. The thermo- 
stat controls the circuits of two electromagnets that govern 
the valves. 


915,592. TELEPHONIC EXCHANGE SWITCHBOARD. Edward 
A. Graham, Brockley, London, England, assignor to himself 
and Alfred Graham and Company, Brockley, London, Eng- 
land. Filed June 21, 1907. A weather-resisting telephone- 
exchange switchboard comprises a casing having central, 
upper and lower chambers, and means for closing the cham- 
bers in a water-tight manner, holes being provided through 
which jack plugs can be inserted and glazed openings ar- 
ranged opposite the lamps. 


915,597. FLOOR SANDER. John G. Henderson, Chicago, Ik 
Filed June 8, 1906. The machine is motor driven. 


915,625. TELEPHONE RECEIVER. Alcorn Rector, New York, 
N. Y., assignor to Rector Help-A-Phone Company, New York, 
N. Y. Filed March 13, 1908. A ring is interposed between 
the end of the receiver and its ordinary ear-piece, the ring 
having a central sound bore corresponding with the bore of 
the ear-piece. 


915,639. IGNITION SYSTEM FOR EXPLOSION ENGINES. 
Richard Varley, Englewood, N. J., assignor to The Autocoil 
Company. Original application filed December 1, 1906. Di- 
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vided and this application filed June 4, 1908. This is a modi- 
fication . No. 915,389. 


915,657. INCANDESCENT BODY FOR ELECTRIC GLOW 
LAMPS. Werner V. Bolton, Charlottenburg, Germany, as- 
signor to Siemens & Halske Aktiengeselischaft, Berlin, Ger- 
many. Original application filed May 31, 1902. Divided and 
this application filed July 10, 1905. Consists of a substan. 
tially homogeneous mixture of metallic tantalum intimately 
mingled with carbide of tantalum. | 


915,666. PROCESS FOR PRODUCING PRINTING SURFACES, 
Ozias Dodge, Norwich, Conn. Filed February 19, 1904. Con 
sists in producing a picture on the surface of the plate by 
photography and building up the surface of the plate upon 
the photographed lines by electrolytic action, thus forming 
either an intaglio or relief printing plate. 


915,667. ELECTRICALLY-PROPELLED ROAD VEHICLE. Henry 
Ducasse, Paris, France, assignor to Société Anonyme L. 
Electrique, Paris, France. Filed December 31, 1904. Relates 
to the spring suspension for the motor. 


915,668. WATER-COOLED ELECTRO-CARBON CONNECTION 
FOR ELECTRIC FURNACES. Charles A. Duncan, Duluth, 
Minn. Filed October 5, 1908. A water-cooled electrode com- 
prises a stationary jaw and a movable jaw hinged thereto, 
the jaws having water-cooling means. 


915,671. ELECTRICALLY-CONTROLLED FEED MECHANISM. 
Bengt M. W. Hanson, Hartford, Conn., assignor to Pratt & 
Whitney Company, Hartford, Conn. Original applications 
filed February 28, 1906, and October 13, 1906. Divided and 
this application filed March 11, 1908. Consists of a reducing 
tool, an adjustable device provided with a feeler for engag 
ing the work, a plug connected by wire with the adjustable 
device, a row of electrically-connected sockets spaced from 

each other and adapted to interchangeably receive the plug 
and a circuit, including the plug, wire and sockets and cir- 
cuit-controlling means governed by the feeler. 

915,700. TROLLEY SWITCH. John J. Ruddick, Newton, Mass. 
Filed May 28, 1908. In combination with a trip is a contact 
member and an initial member interposed between the trip 
and contact member and yieldingly connected to the trip. 

915,716. GOVERNOR FOR ELASTIC TURBINES. James Wil- 
kinson, Birmingham, Ala., assignor to The Wilkinson Steam 
Turbine Company. Filed December 22, 1902. Electrical 
means are provided to open and close the nozzle and 8 
governor periodically actuates this means and opens the 
nozzle for periods varying with the load. 

915,719. ELECTRIC CONTROLLER. William P. Cosper, Chi 
cago, Ill, assignor to Lord Electric Company, Boston, Mass. 
Filed June 27, 1907. Combined with a rotatable cover is 8 
pendulum adapted to intermittently block forward movement 
thereof, thus necessitating a timed release. 

916,720. CONTROLLER REGULATOR. William P. Cosper and 
Walter J. O. Johnson, Chicago, Ill., assignors to Lord Elec- 


tric Company, Boston, Mass. Filed December 21, 1907. This 
is a modification of the above. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired March 23, 1909: 


471,100. ELECTRICALLY-CONTROLLED ELEVATOR. A. M 
Coyle, Washington, D. C. ' 


471,155. ALTERNATING - CURRENT 
Swampscott, Mass. 

471,210. ELECTRIC STRIKING-MECHANISM FOR CLOCKS. 5. 
C. Dickinson, Corning, Iowa. 

471,230. ELECTRIC RAILWAY SIGNAL. E. C. Wiley, Bristol. 
Tenn. 

471,234. ELECTRIC ARC LAMP. H. Dewar, Boston, Mass. 


471,242. ELECTRICALLY WELDING METALS. A. De Meritens, 
Paris, France. 

471,271. ELECTRIC SWITCH. A. Metzger, New York, N. Y. 

471,296. ELECTRIC SIGNAI, FOR RAILWAYS. E. T. Turney 
Chicago, Il. 

471,302. SAFETY DEVICE FOR ELECTRICAL CONDUCTORS. 
J. Marx, Nauheim, Germany. 

471,352. TELEPHONE SYSTEM. A. B. Ferdinand, Oshkosh, Wis. 


471,409. APPARATUS FOR ELECTRIC RAILWAY SIGNALING. 
A. J. Wilson, Port Chester, N. Y. 

471,410. ELECTRIC RAILWAY-SIGNALING APPARATUS. 
Wilson, Port Chester, N. Y. 

471,526. DISC CARBON FOR ARC LIGHTS. H. W. Libbey, Bos: 
ton, Mass. . 

471,527. MACHINE FOR CASTING GRIDS FOR SECONDAR' 
BATTERIES. A. F. Madden, Newark, N. J. 
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THE DEPRECIATION OF PRIME MOVERS. 


Conservative owners of power plants now recognize the 
necessity of providing an allowance for depreciation in calculat- 
ing the total cost of producing clectricity. There is a tendency, 
however, in some cases to overlook the difference between useful 
life and total life of equipment, with the result that the depre- 
ciation charge is altogether too low. . Speaking of this recently, 
Dr. Charles P. Steinmetz pointed out that there is a large part 
of depreciation which goes on whether the machinery is used 
or not. Apparatus wears out even when it is not used. Fur- 
thermore, it is not merely the charging off of the total life so 
that the cost will be extinguished when the life is ended; but 
in considering depreciation it is necessary to take the useful life 
into account. Thus, with an incandescent lamp it is generally 
recognized that in the cost of renewals the total length of 
possible life is not figured, but instead it is assumed that after 
about 500 hours of running the useful life of the lamp will be 
ended through blackening. It could still be run and some life 
obtained from it, but the efficiency falls off so much that the 
cost of power is more than the cost of a new lamp; hence it is 
more economical to throw the old lamp away or turn it to 
account on a salvage basis. 

This reasoning applies to all apparatus, and notably prime 
movers at the present time. A prime mover may be still in 
first-class condition and power may be gotten out of it, but its 
useful life may be ended, and, while it could be operated, it is 
more economical to replace it with new machinery, because the 
increased efficiency of the new apparatus will in general amount 
The useful life 
In those fields 
of the industry where rapid advancement takes place the useful 
life is naturally much shorter than in lines where the advance 


In the prime-mover field at present the advance 


to more than the cost of the new installation. 


of equipment largely depends on its character. 


is- very slow. 
is very rapid. The steam turbine has come in and ig rapidly 
covering the field. The gas engine is in process of develop- 
ment, and we must expect the useful life of prime movers, 
therefore, to be short. 

If the gas engine and steam turbine rapidly advance and 
so have relatively short useful lives, that does not mean that 
the steam engine has a longer useful life, because new types of 
machinery correspondingly shorten the useful life of the old 
ty pes. 
engine could be said to have a long, useful life. 


If there were no steam turbines or gas engines the steam 
As a matter of 
fact the useful life of the steam engine is practically as short 
as that of the steam turbine and the gas engine, for the first 


must compete with the other two. This means that it must 
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correspondingly improve, and an engine built ten years ago 
would tend to be beyond its useful life or else be superseded 
by the turbine or the gas engine. This is merely the inherent 
result of the rapid advance with all types of equipment as they 
are developed. They all share the same useful life. It is only 
a few years since the first important steam-turbine station was 
installed with units of 5,000 kilowatts capacity. Only a few 
weeks ago the first of these machines was replaced, not because 
its life was used up, but because economy has increased so much 
in this time that while the original unit is still in first-class 
operating condition, it is preferable to supersede it by a new 
turbine having a rating of 12,000 kilowatts, a reduced steam 
consumption per kilowatt-hour of about nine pounds, and no 
greater space requirements than those of the original 5,000- 
kilowatt outfit. Fortunately for the plant owner, the cost of 
replacing a machine in good condition, but not capable of the 
highest economy, is generally much reduced in net expenditure 
by the salvage which accrues through its sale. A machine which 
for various reasons is not suited to longer carry the severe loads 
and generate at the efficiency of a large city station may still 
prove of the greatest usefulness in the less highly developed 
parts of the country. It is one of the penalties of progress 
that costly equipment must be superseded often before its life 
is consumed, in order that total costs of operation may be low- 


ered. 


TREATING A TOWN AS A PRIVATE CUSTOMER. 


' . An interesting feature of the development of the suburban 
business of the Edison Electric Illuminating Company of Bos- 
ton is the sale of current in certain cases to a municipality on 
the basis of the company’s regular rates. The price paid de- 
pends on the quantity of energy consumed by the town, gen- 
erally speaking, and the community as a whole is treated 
precisely like any other large consumer. Thus, in the case of 
the town of Wellesley, the town purchased last year 396,040 
kilowatt-hours at its substation switchboard; of these, 126,390 
kilowatt-hours were used by street series lamps; 4,600 kilowatt- 
hours for street lights on commercial circuits; 800 kilowatt- 
hours by the substation itself; and 264,250 kilowatt-hours were 
metered at the substation on commercial circuits. The average 
cost of current per kilowatt-hour was 3.77 cents. At the time 
when the town made its contract with the company it was 
figured that the consumption would be large enough to assure 
a rate of about four cents per kilowatt-hour at the substation, 
which is owned by the municipality. 
supplied to the substation is generated at the company’s large 
steam-turbine plant on the water’s edge in Boston, and trans- 
mitted at 6,000 volts or thereabouts to the distributing centre 
at Wellesley. 

The town under this scheme takes care of the business 
end of the service, and charges a price above that paid to the 
company, which will enable the running expenses, bond interest, 
maintenance and fixed charges of distribution in the town to 
be met. The lighting rate, for example, as stated in the latest 
town report, is thirteen cents per kilowatt-hour, and the power 
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rate ten cents. The arrangement enables the town to control 
the conditions of service inside its borders and at the same 
time avoid the pitfalls of municipal ownership. It secures a 
rate probably lower than would result if the town attempted 
its own generation in a small and relatively inefficient station, 
and incidentally pays for its street lighting out of the com- 
mercial lighting and power revenue. The company, on its part, 
obtains a reliable, continuous and substantial customer. 


THE NATIONAL ELECTRICAL CODE. 

The annual meeting of the Electrical Committee of the 
Underwriters’ National Electric Association was held in New 
York city on March 24 and 25. This is the body representing 
the electrical service of the National Board of Fire Under- 
About two hundred men from this country and Can. 
ada were present, a number of manufacturers and representa- 
in the electrical and _fire-insurance 
underwriting industries being also in attendance. A spirited 
and intelligent discussion was held upon the various suggestions 
made by the sub-committees of the Electrical Committee and 
by those who had contributed ideas with a view of either sim- 
plifying or making more comprehensive the rulings of the 
National Electrical Code. 

As the proposed changes were circulated prior to the meet- 
ing, the suggestions were well considered, and it was apparent 
that in most cases the subjects had been thoroughly investi- 
gated, with the result that the measures for bringing the 
Underwriters’ rules into harmony with the advance and ap- 
plication of electricity were devoid of impulsive or inadequately 
considered suggestions, as may have occurred in earlier years. 

There was little new matter brought up for discussion and 
comparatively minor changes are to be noticed in the suggested 
changes and modifications. It is significant of the fact that 
so standardized have the rules become, and so fitted are they 
for present-day installation and construction, that the secretary 
announced that unless something extraordinary developed the 
next meeting would not be held until March, 1911. 

The Committee on Rule 13A, which considered the ground- 
ing of the neutral of alternating-current circuits carrying not 
in excess of 150 volts, was up again for discussion, and the 
Underwriters announced that they were willing to consider the 
life hazard as well as the fire hazard, but that they saw ne 
advantage in and could not consistently advocate a ruling that 
did not adequately cover the fire hazard. The upshot of the 
discussion was that, as usual, the matter has again been referred 
to the committee. 

On Friday afternoon, following the meeting of the Elec- 
trical Committee, the National Conference on Standard Elec- 
trical Rules held its meeting and took action on several mat- 
ters of detail which were referred to it by the Underwriter® 
meeting. A general review was given to the action of the pre 
ceding two days’ conference, but nothing of extraordinary inter- 
est was developed. 

In connection with these two meetings, the joint con- 
ference of the four national engineering. societies, which ws 
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held in the Engineering Societies Building, on Wednesday 
evening, and which was devoted to the discussion of preserva- 
tion of national resources, is of interest. One of the speakers 
was Mr. Charles Whiting Baker, and he discussed the waste 
of our national resources by fire. Among other remarks, he 
stated that the number of buildings burned each year would 
occupy both sides of a street reaching from New York to 
Chicago. With a fire traversing this highway at the rate of 
three miles per day, at every one-eighth mile one person would 
be seriously injured, and in each distance of one-and-one-half 
miles one person would be burned by fire, probably exceeding 
in this manner the cruelties of the Auto de Feu of the Middle 


Ages. 


THE AMERICAN TELEPHONE AND TELEGRAPH 
COMPANY. 

The annual report of the directors of the American Tele- 
phone and Telegraph Company to the stockholders for the year 
ended December 31, 1908, makes interesting reading indeed. 
Not only is this a record of earnings and expenses, but it is 
also a philosophic treatise on the subject of telephony. Presi- 
dent Theodore N. Vail analyzes several of the elements which 
enter into the science and art of communication by wires, and 
for this frank exposition everyone interested in the economic 
features of telephone development is indebted. 

The Bell telephone system as a whole comprises 161,452 
The daily 
average of toll connections for 1908 were 463,021, or a total 
for the year of about 149,000,000. 
changes operating 3,467,000 miles of wires on poles and build- 


miles of pole lines and 1,732,039 miles of wire. 
There are over 5,000 ex- 


ings; 4,625,000 miles of wire underground, and 6,540 miles of 
submarine wire. The estimated number of exchange connec- 
tions daily in the United States is about 18,500,000, making 
a total for the year of nearly six billion. 

The American Telephone and Telegraph Company is pri- 
marily a holding company, holding stocks of associated operat- 
ing and manufacturing companies throughout the United States 
and Canada. 
the long-distance lines connecting all the systems of the asso- 
The co-ordinated 


As an operating company it owns and operates 


ciated operating companies with each other. 
Bell system telephonically interconnects about 4,000,000 sub- 
scribers, and any one of these can talk with the other within 
the carrying power of the voice over wires, the only exception 
being that the Pacific Coast and Middle Rocky Mountain region 
are not yet connected. 

The fundamental and preponderating element in the Bell 
system is uniformity and standardization of equipment making 
for universality of service. Without the extraordinary resources 
of the central holding company and the centralization of admin- 
istration it would be impossible to build up this wonderful sys- 
tem, which represents continuous development and which has 
afforded unlimited opportunity for improvement. 

So far has the practice of telephony advanced that today 
in all of the large centres and in nearly all of the smaller 
places the telephone exchange is located in a house of tts own, 
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cquipped with fireproof and weatherproof appurtenances, and 
in every direction the installation is a permanent thing, the 
only provision for change being that required to take care of 
ordinary deterioration and a wise policy of replacement where 
invention and development make this expedient. 

Of the total mileage of exchange wires, over fifty-seven per 
cent is underground. Of the total value eighty-four per cent is 


copper and sixteen per cent iron. Of toll wires ninety-one per 


- cent is copper and only nine per cent iron. All the subways and 


pole lines are built, with few exceptions, under franchises which 
are actually or in effect permanent; the larger lines for a con- 
siderable part are built over rights-of-way actually owned by 
the companies. 

The total earnings for the year were $140,016,400; total 
expenses, $90,042,400; dividends to the amount of $21,338,100 
were distributed among 26,370 shareholders, with an average 
holding of sixty each; 26,213 of these shareholders hold less 
than 1,000 shares apiece, while 153 shareholders hold from 
1,000 to 10,000 each. There are only four shareholders holding 
over 10,000 shares apiece. 


MEDICAL IONIZATION. 

On another page of this issue a brief abstract is given of 
a paper presented by Dr. Finzi before the Azsculapian Society, 
at London, England. 

We are all aware of the fact that there have been charlatans 
in many sections of this country and abroad who preyed upon 
the susceptibilities of neurasthenics and neurotics, exploiting 
remarkable cures by means of galvanic currents, massage 
through the use of electrical vibrators, and there are still some 
who indulge in unprofessional and dangerous practices with 
high-potential static machines and electric light of various 
colors. The practices of these are becoming more and more 
curtailed and the establishment of electrotherapeutics is being 
Under 
the guidance of such men as Dr. Finzi, Professor Leduc, Mr. 


brought gradually to a high plane of development. 


Deane Butcher and many painstaking workers in our own 
country, practical resulte are being secured. 

Dr. Finzi’s paper deals directly with medical ionization 
and its application in the cataphoretic administration of 
soporific drugs and foreproducing local anesthesia. His ex- 
planation of the theory of ionization may not be as complete 
as some of those who have made a special study of thig phe- 
nomena may require, but his illustrations are homely and 
are such as can be well understood by those who are in need 
of instructions along these lines. | 

It is with his postulates concerning the technique of the 
subject and his statement of results that we are especially 
concerned. He frankly admits the limitation of the practice. 
but hopefully points out the possibilities which exist in this 
direction. His record of results is particularly worthy of 
consideration, and the doctor is to be congratulated upon his 
exposition. His work is worthy of emulation. But—only by 
those who have had the training and can work under the guid- 
ance of such a specialist as he. 
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Joint Conference of the Four National 
Engineering Societies. 

A joint conference of the American 
Society of Civil Engineers, the American 
Society of Mechanical Engineers, the 
American Institute of Electrical Engi- 
neers, and American Institute of Mining 
Engineers to discuss the conservation of 
natural resources was held at the Engi- 
neering Societies Building, New York 
city, on March 24, James Douglass pre- 
siding. | 

A paper was read by a representative 
from each society on different specific fea- 
tures of this important subject. There 
was no discussion, owing to lack of time. 
Reports of the papers follow: 


CONSERVATION OF WATER. 


This paper was delivered by John R. 
Freeman, of the American Society of Civil 
Engineers. At the outset of his paper, 
Mr. Freeman discussed the effects of lum- 
bering on stream flow, and while approv- 
ing the beneficial effects of forest con- 
servation he strongly deprecated the 
alarmist reports of some of the non-tech- 
nical speakers and writers. He contended 
that sprout land was nearly as good as 


timber land for promoting stream flow. 


and that this fact was amply borne out 
and proved by actual measurements of the 
daily flow of the Merrimac River over a 
long period; hence, the cutting out of 
scattered merchantable spruce, hemlock, 
balsam or pine from among the large 
hardwood growth could make no very 
material change in the melting of the 
snow or in the rapidity with which the 
rainfall reaches the river. Forest fires, 
however, are more serious and should be 
prevented at all costs. 

The author then entered a strong plea 
for stream-flow measurements of pre- 
cision by which the commercial value of 
waterfalls and reservoir sites could be 
more accurately estimated. He suggested 
that this be undertaken on a large scale 
by the national government, and that the 
hydrographic branch of the United States 
Geological Survey, a department which 
has already done some good work in this 
connection, and for the members of which 
he had unstinted admiration and praise, 
be given a more generous money appro- 
priation to further this work. 

The conservation of water for power 
development was the next point touched 
on. The author was frankly optimistic 
as to future prospects for the hydraulic, 
and especially the hydroelectric engineer. 
The chief recent development, he pointed 


out, was the substitution of single plants 
operating with high heads for the smaller 
scattered units with too great a sub- 
division of the fall. Plants of this latter 
nature have been in existence 4s long as 
sixty-five years at Lawrence, Mass., and 
for somewhat less periods at Holyoke and 
other manufacturing centres in New Eng- 
land, and it was to the utilization of the 
waterpower at these places that most of 
their commercial prosperity was due. The 
plants were remarkably efficient, even 
judged by modern standards, and most, 
if not practically all, of the available 
power has been successfully harnessed. 
Other projected and more or less com- 
pleted plants had failed. The fault of 
all these early projects was not conserva- 
tion of power but of capital. They cost 
too much, needlessly. | 

Marketability of the power utilized was 
also a factor too often ignored. Hydro- 
electric plants, Mr. Freeman averred, 
would do much toward the utilization of 
waterpower situated in out-of-the-way 
places where it would not be of much use 
otherwise, but it would not be wise to 
overestimate such possibilities. Processes 
for the mdnufacture of nitrogenous fer- 
tilizer from the air by means of hydro- 
electric power, the use of the electric 
furnace in the manufacture of high-grade 
tool steels and other products, and many 
other electrochemical processes are being 
developed, but as yet are only in their 
infancy. These, in the future, would 
provide for some of the electrical output. 
In or near populated districts electric- 
power transmission furnishes an immedi- 
ate market for electricity for light and 
power purposes. 

The author went on to recommend that 
each state should collect the facts regard- 
ing the notable opportunities for power 
development within ite borders, survey 
the important ones in detail, and prepare 
outline plans of cost of plant and the 
power available throughout the year, this 
latter information to be obtained by co- 
operation with the hydrographic branch 
of the National Government. From such 
an inventory the most beneficial means of 
conservation of waterpower throughout 
the separate states could be easily devised. 

Other points touched on in this in- 
structive paper were conservation of the 
purity of water courses, conservation for 
irrigation, navigation and scenic values. 


CONSERVATION BY LEGISLATION. 


Prof. R. W. Raymond, secretary of the 
American Institute of Mining Engineers, 
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read a forceful and suggestive paper 
on “Conservation by Legislation.” He 
sounded the keynote of the whole subject 
when he said that “if any real or supposed 
evil can be cured by enlightening the 
public mind, it is folly to try to cure 
it by legislation in advance of such en- 
lightenment.” This was amply illustrated 
by a reference to the hasty, ill-advised 
and destructive laws of New York state 
on the subject of forest conservation, 
which, while they absolutely forbade any 
cutting of timber and consequent exercise 
of the forester’s art, vet directly encour- 
aged incendiarism by permitting the re- 
moval of fallen trees and burnt timber. 
Hasty legislation, Dr. Raymond pointed 
out, was often worse than no legislation 
at all, and, as typically instanced by the 
previous horrible example, often served to 
have exactly the opposite effect as that for 
which it was intended. True conserva- 
tion, the author said, lies in the diminv- 
tion, not of use, but of waste. As regards 
mineral resources, for example, the error 
of the pioneer miners was not that they 
worked prematurely and imperfectly, but 
that they too often left their low-grade 
ores, slags and tailings in such positions 
as to be unavailable fer retreatment by 
their successors. 

Regarding action by the Federal Gov- 
ernment, the author deprecated any in- 
crease of its present sphere of operations, 
and suggested that the matter should 
rather be taken up by the several states. 
The record of Congress in the administra- 


tion of the District of Columbia, where 


there was absolutely no recent mining law 
of any sort, and in Alaska, where the In- 
dians were threatened with starvation 
through a lack of regulation of the sal- 
mon fisheries, etc., was sufficient indica- 
tion of failure of the Federal Government 
to deal competently in connection with 
our natural resources of the public do- 
main. 
servation of anything is an inventory of 
it; and until the government of the 
United States could show itself compe 


‘tent to perform this simple duty as to the 


property explicitly put in its hand the 
author did not think it could wisely be 
entrusted with matters not clearly within 
its sphere. It was the duty of ee 
can mining engineers to urge saute 
gress the survey of the public mine : 
lands, and the enactment of a statu 
making the simple and reasonable etal 
ment that notices of location shall 
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filed in a United States land office within 
a certain period after the act of location. 


THE WASTE OF OUR NATURAL RESOURCES 
BY FIRE. 

Charles Whiting Baker, of the Ameri- 
can Society of Mechanical Engineers, fol- 
lowed with this paper, of which the fol- 
lowing is an abstract: 

Statistics recently collected by the 
United States Geological Survey show that 
the fire loss of the United States in the 
year 1907 was $215,000,000. The reli- 
ability of these figures is indicated by the 
fact that they practically agree with simi- 
lar statistics for many years collected by 
the National Board of Fire Underwriters. 
This vast fire loss was caused by fires in 
165,250 buildings, and the average loss 
on building and contents in each fire was 
$1,667. In these fires 1,450 persons were 


‘killed and 5,650 were injured. If all the 


buildings in which fire occurred in 1907 
were brought close together on both sides 
of a city street, the average frontage al- 
lotted to each building being only 65 feet, 
the street would extend all the way from 
New York to Chicago. We are burning 
up every year in the United States such 
a street of buildings a thousand miles in 
length. Every thousand feet along that 
street of fire-swept ruins one passes the 
wreck of .a building from which an in- 
jured person was rescued, and every three- 
quarters of a mile there is a building in 
which someone suffered death from the 
flames. That this vast destruction is not 
necessary is proved by the experience of 
The annual fire loss 
of the United States represents a per 
capita tax of $250 on every man, woman 
and child. The annual fire loss per cap- 
ita in Europe is only a small fraction of 
this. In Italy it is only twelve cents per 
capita; in Austria, France and Switzer- 
land it is about thirty cents; in Ger- 
many, fifty cents. 

It is true that under certain conditions 
and for certain places wooden buildings 
are justified on the score of economy, not- 
withstanding the fire risk they involve; 
but the growing scarcity and increasing 
cost of lumber will soon compel us to 
adopt stone and brick and concrete for our 
structures and discard wood as Europe 
was compelled to do long ago. . Our cities 
particularly must be rebuilt with fire-re- 
sisting structures, as nearly all the pres- 
ent structures in American cities are a 
standing invitation to conflagration. 

Referring to the destruction wrought 
by forest fires, Mr. Baker said that effect- 


ive laws and effective organizations to pre- 
vent such fires are essential before any 
effective work for forest preservation and 
restoration can be accomplished. It would 
be foolish to invest great sums in lands 
bearing valuable timber when a forest fire 
may at any time make the investment a 
total loss. The increasing value of tim- 
ber lands, in fact, tends to cause their 
owners to cut the timber rather than risk 
its loss by fire. 

ELECTRICITY AND THE CONSERVATION OF 

_ ENERGY. 


Lewis B. Stillwell, of the American 
Institute of Electrical Engineers, con- 
cluded with this valuable paper. Mr. 
Stillwell illustrated the function of elec- 
tricity in the conservation of power re- 
sources by interesting figures showing re- 
sults accomplished in three typical cases, 
namely, the plants of the Niagara Falls 
Power Company, the Northeast Coast 
Power System at Newcastle-upon-Tyne, 
and the plants of the Interborough Rapid 
Transit Company of New York. 

He stated that the output of the Ni- 
agara Falls Power Company’s plants dur- 
ing 1908 was 560,000,000 kilowatt-hours, 
which was equivalent to a saving of more 
than 1,000,000 tons of coal per annum. 

The Northeast Coast Power System 
was used to illustrate the economy result- 
ing from substitution of large steam- 
driven power plants with electric distribu- 
tion for industrial purposes in place of the 
large number of small steam plants pre- 
viously used by the various industries 
supplied. The plants of this company in 
operation and in course of construction 
136,600 Every 


aggregate horsepower. 


shipyard on the north bank of the Tyne - 


is purchasing practically all of its power 
supply in the form of electricity, and in 
addition to this the system is responsible 
for the supply of current to eighty miles 
of electrified railway, four tramway sys- 
tems, lighting in towns having popula- 
tions aggregating over 700,000, motive 
power to the extent of 85,000 horsepower, 


and electrochemical works of over 12,000 


horsepower. 

It was pointed out that this system is 
supplying electricity even to coal mines 
in Northumberland and Durham dis- 
tricts, and that when the application of 
electricity to coal mines in this district 
is complete the economies effected will 
render available for outside sale over 
one-and-three-quarter million tons of coal 
per annum. 
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The output of the power houses of the 
Interborough Rapid Transit Company in 
the year 1908 was 409,000,000 kilowatt- 
hours. From tests made on the Manhat- 
tan Elevated Railway prior and subse- 
quent to the adoption of electricity it was 
calculated that the saving of coal in the 
case of the Interborough company “as 
compared with the amount which would 
be consumed if locomotives were used for 
equivalent service is approximately 1,000,- 
000 tons per annum. 

Basing calculations upon the most re- 
cent census statistics available it is esti- 
mated that 25,000,000 horsepower steam 
and hydraulic are installed for industrial 
purposes. The aggregate power used by 
our railways on a basis comparable with 
industrial service is estimated to be ap- 
proximately 4,000,000 horsepower. Def- 
inite figures in regard to the aggregate 
waterpower that might be developed at 
practicable cost under present conditions 
are not available. The report of the In- 
land Waterways Commission for the re- 
cent general conservation conference in 
Washington estimates that “the amount 
available at cost comparable with steam 
operation is 37,000,000 horsepower,” 
which “exceeds our entire mechanical 
power now in use, and would operate 
every mill, drive every spindle, propel 
every train and boat and light every city, 
town and village in the country.” 

Mr. Stillwell said that whatever may 
be the aggregate amount which can ulti- 
mately be utilized, certain guiding facts 
are obvious and cannot be controverted. 
Among these are: (1) Under average 
conditions every hydraulic horsepower 
utilized for industrial purposes in ten- 
hour service saves at least seven-and-one- 
half net tons of coal per annum. (2) 
Present knowledge does not permit us to 
~sccure from coal more than about ten per 
cent of its potential power. (3) Elec- 
tricity enables us to substitute a few and 
comparatively efficient steam plants for 
large numbers of small and relatively 
wasteful installations, thus effecting im- 
portant economies not only in fuel con- 
sumption but also in other directions. It 
also enables us to transmit and utilize in 
available markets a fair proportion of the 
aggregate waterpower of our streams. 

In conclusion the author gave some in- 
teresting data on inland waterwavs and 
said that an indirect tax on waterpower 
to pay for these, he considered of double 
wisdom from an economical standpoint. 
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Electrical Equipment of a Modern 
Paint Factory. 


There was put in operation recently in 
Chicago a new manufacturing plant that 
embodies a number of features of in- 
terest to the electrical engineer. Among 
these is included a very complete cen- 
tralized power house, a highly developed 
system of determining the power and 
lighting supply furnished to each depart- 
ment, and a novel system of electric-ma- 
chine driving by means of alternating- 
current motors exclusively throughout the 
establishment. 

The plant referred to is the new paint 
works of the Heath & Milligan Manu- 
facturing Company, situated between 
Canal and Seward streets, near West 
Eighteenth Street. This company is one 
of the oldest paint manufacturers in the 
West. A few years ago it met with 
financial reverses caused largely by an al- 
most complete destruction of the factory 
by fire. The company has now been re- 
organized with abundant capital and is 
pushing the completion of the new fac- 
tory buildings, most’ of which are already 
in active service. These buildings are as 
follows: A, main manufacturing build- 
ing’; B, warehouse; C, dry-color works; 
D, power house; and E, oil house. Build- 
ings B and C are not yet built; the foun- 
dations for the former are already in 
place, and work on the latter has just 
begun. 

All the buildings are of fireproof con- 
struction throughout. The structural 
framework is of steel, and the flooring of 
reinforced concrete; the side walls are in- 
dependently built of brick. All stairways 
are of concrete and entirely inclosed; ele- 
vators and barrel hoists are similarly in- 
closed by fire walls. A complete sprinkler 
system is connected with a set of pressure 
tanks supplied by a large Underwriters’ 
fire pump. The buildings are subdivided 
into sections by fire walls. 

The power house is in the southwest 
corner of the plat; its ground dimensions 
are eighty by 100 feet, and its height 
sixty feet from the basement floor to the 
roof line. The engine room is thirty- 
seven feet wide and spanned by a fifteen- 
ton, hand-operated traveling crane. The 
room is lined on all sides with white 
enameled brick and has many high win- 
dows on the west; parallel with it is the 
boiler room. Beneath both is an unbroken 
basement, containing most of the auxil- 
iaries and piping. In the upper part of 
this building are a kitchen and dining 
room and other facilities for the comfort 


and convenience of the employes of the 
plant. 

In the boiler room there are at present 
installed four Heine water-tube boilers 
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rated at 300 horsepower each and ar- 
ranged in two batteries. Reserve space 
is arranged for another battery of similar 
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there is installed a single steel bunker of 
160 tons capacity, located at the south 
end of the boiler room. This arrange 
ment eliminates trouble from spontaneous 
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CROSS-SECTION OF POWER HOUSE, HEATH & MILLIGAN PAINT WORKS. 


combustion in unused bunkers and per- 
mits some advantages in the coal han- 
dling. As shown in the cross-section of 
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SOUTH END OF ENGINE ROOM, HEATH & MILLIGAN PAINT WORKS. 


size. The boilers are fed by Roney me- the power house, the coal is received from 


chanical stokers. 


Instead of providing 
coal bunkers directly above the boilers, 


the cars into a track hopper that z 
charges through a motor-driven co 
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crusher into a vertical bucket conveyor 
which raises it into the bunker. From 
this it is withdrawn as needed into a 
hopper provided with an automatic scale 
and movable along an overhead track to 
the front of any of the boilers, where this 


WIRING DIAGRAM 


hopper is emptied into the stoker hopper. 
Thus an accurate record is kept of the 
weight of the coal as it is fired. 

Ashes are withdrawn from the hopper- 
shaped ash-pits by means of a pneumatic 
suction outfit that carries them up 
through an eight-inch pipe to a dust sep- 
arator and concrete storage bin near the 


OF MAIN SWITCHBOARD, HEATH 
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outfit was installed by the Economic Engi- 
neering Company, of Chicago. A con- 


crete chimney 195 feet high and 7.5 feet 
inside diameter was built by the Weber 
Company, of Chicago, on a separate foun- 
dation just north of the building. 


mee 


In the engine room there are two main 
generating units of 150 and 400 -kilo- 
watts, respectively. The prime movers 
are cross-compound Fitchburg engines, 
the smaller of which has cylinders twelve 
and eighteen by thirty-six inches and the 
larger eighteen and thirty by thirty-six 
inches. Provision has been made for a 


MAIN SWITCHBOARD IN POWER HOUSE, HEATH & MILLIGAN PAINT WORKS. 


coal bunker. From this they can be dis- 
charged into cars or wagons. The ver- 
tical portion of the suction pipe is some 
sixty feet high. The suction is produced 
by a Sturtevant three-foot exhaust fan 
that is motor-driven. The ash-handling 


third unit, to be a duplicate of the 400- 
kilowatt unit. Each engine runs at 120 
revolutions per minute and is direct-con- 
nected to its generator. The generators 
are sixty-cycle, 440-volt, three-phase, re- 
volving-field machines, furnished by the 
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Western Electric Company. There are 
installed two thirty-kilowatt, 110-volt ex- 
citers. One is driven by a high-speed Ball 
engine and the other by a synchronous 
motor that can be connected to the three- 
phase busbars. Fach of the exciters is 
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capable of supplying the excitation for 
all the generators and of furnishing the 
lighting current required at night. 

There are also in the engine room two 
Westinghouse air compressors of the lo- 
comotive type, each capable of furnishing 
125 cubic feet of air a minute. The com- 
pressed air is used chiefly for forcing 
linseed oil and other liquids through 
piping in the manufacturing and dry- 
color buildings. The air is stored in two 
receiver tanks in the basement of the 
power house. Since there is considerable 
use for the exhaust steam from the en- 
gines and pumps for heating the build- 
ings and heating the feed water, no con- 
densers are provided. The feed-water 
heater and other auxiliaries are located 
in the basement. Among these are two 
boiler-feed pumps, a hot-water pump for 
handling the hot water used in the manu- 
facturing processes and in lavatories, a 
vacuum pump for the heating system and 
the Underwriters’ fire pump. 

Electrical connections from the gener- 
ators to the switchboard are made by 
means of lead-covered cables strung along 
the basement ceiling. The switchboard 
has twelve panels and an auxiliary hinged 
synchronizing panel. A good general 
view and a diagram of connections are 
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shown in accompanying illustrations. At 
the left end is a panel controlling connec- 
- tions with the Commonwealth Edison 
Company’s direct-current lines for light- 
ing service at night or other times that 
the plant might be completely shut down. 
In emergencies the Edison service could 
be used to run the motor-driven exciter 
inverted, so that the synchronous motor 
could be run as a generator supplying the 
three-phase busbars with a limited 
amount of power. ` Recording wattmeters 
are provided for recording the total Edi- 
son input and also any used for power, 
and one for recording the output of the 
exciters that may be used for lighting 
when the alternators are shut down. 
Next are two panels for the direct-cur- 
rent exciters, each equipped with am- 
meter, voltmeter, field rheostat and the 
necessary switches. A separate panel con- 
trols the synchronous motor for ene of 
the exciters. This motor, as well as the 
main generators, is provided with West- 
inghouse polyphase recording wattmeters 
and oil switches. This panel and the gen- 
erator panels are further provided with 
synchronizing taps, field rheostats, am- 
meters and switches, and Wagner hori- 
zontal edgewise indicating main ammeters, 
voltmeters and wattmeters. A reserve 
panel is left for a future generator, No. 3. 
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A Westinghouse graphic recording 
wattmeter measures the total station three- 
‘phase output. Above it is a set of three 
ammeters connected by current trans- 
formers to the main busbars; below it 
is the switch for the lighting transform- 
ers. The power feeders, of which there 
are four, are controlled from two adjacent 
panels by means of oil circuit-breaker 
switches. 
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The alternating current used in light- 
ing is stepped down to 110 volts by means 
of three Westinghouse transformers of 
thirty kilowatts capacity. The last three 
panels control the lighting circuits, of 
which there are twelve. Half of these are 
for general lighting in the main build- 
ings and are fed from the transformers 
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through the front of the board. The 
handle has three positions, the middle one 
being the dead point, the lower the start- 
ing position, where the motor terminal: 
nre connected to the starting buses and 
the upper the running position, where the 


terminals are connected to the running 


buses. Jn starting, the handle is merely 
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through recording wattmeters and oil 
switches. The night circuits are fed 
either from the transformers or from the 
direct-current buses, as described above. 

From the switchboard the wiring to the 
various departments is entirely in con- 
duits, most of which, with the steam, air 
and hot-water piping, pass through a sub- 
way from the power-house basement un- 
derneath an alleyway to the main and 
dry-color manufacturing buildings. The 
conduits are run in the concrete floors 
and walls to distributing centres in each 
room. The cut-out panels for the light- 
ing circuits are inclosed and separate 
from the motor-control boards. 

Most of the motors are operated from 
motor-control boards, of which a typical 
diagram and a front view are shown in 
accompanying illustrations. Since all the 
motors are induction motors, running at 
constant speed, their control is very sim- 
ple, provision for starting at reduced volt- 
age being all that is required. The sup- 
ply circuit, after passing through an in- 
tegrating watt-hour meter to record the 
power consumption of that room, termi- 
nates in a set of 440-volt running buses 
common to the entire board. A separate 
set of 220-volt starting buses is provided, 
fed by an auto-transformer, not shown. 

Each motor has an oil switch on the 
hoard, with merely the handle projecting 


thrown down till the motor is practically 
at normal speed, then the handle is 
quickly thrown up to the running posi- 
tion. These control boards are inclosed 
and set near the wall to take up but little - 
room. 

Most of the motors drive groups of 
mixing and grinding mills that run at 
fairly low speed. As shown in one illus- 
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tration, the motors are mounted on the 
floor between the mills and drive the lat- 
ter through a train of spur or bevel 
gearing or a combination thereof. AS 4 
rule, a motor drives four mills, each of 
which is connected to the group shaft 
by a friction clutch. In the mixing and 
grinding mills each tank contains # 
sweeping arm for stirring and mixing the 
contents. A considerable number of hori- 


Lt 


April 3, 1909 : 


zontal’ revolving cylinders, known as 
breakers, are grouped on steel galleries. 
These ‘likewise are driven by spur and 
bevel gears. 

Another type of machine used exten- 
sively is a modified Chili mill known as 
a chaser. As shown in an accompanying 
illustration, these machines have indi- 
vidual-motor drive with a vertical five- 
horsepower motor mounted near the ceil- 
ing. These motors run at 1,200 revolu- 
tions per minute and drive the chaser at 
sixteen revolutions per minute. The 
chasers are used chiefly for the first 
grinding of the dry materials with oil; 
thus they form the initial step in 
the preparation of white lead and mixed 
paints, as well as in the mixing of putty. 

In the preparation of mixed paints the 
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thick lead and oil mixture from the 
chasers is first thinned with more oil in 
mixing mills; it then passes through 
thirty-inch grinding mills into the breaker 
tanks, and from these it goes through 
tinting tanks into the cans ready for ship- 
ment. A similar procedure is followed in 
the preparation of pure white lead ex- 
cept that it does not pass through any 
tinting tanks and is usually shipped in 
kegs and barrels. As equipped at pres- 
ent, the manufacturing department has 
about forty thirty-inch grinding mills, 
forty-four similar twenty-inch mills, 
about fifty tinting tanks, twelve breaking 
tanks and a very large number of mixing 
tanks. The dry-color department, when 
completed, will have a large equipment 
of crushers, grinders and mixers, which 
will require a large number of motors. 
At present there are seventy-two motors, 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ranging from three to thirty horsepower, 
installed throughout the plant, most of 
which were furnished by the Western 
Electric Company. There are also two 
barrel elevators run by thirty-horsepower 
motors,’ and an alternating-current gen 
eral freight elevator. ; 
_ The power house and the engineering 
features of the plant in general were de- 
signed by W. A. Blonck, of Chicago, con- 
sulting engineer, and the installation was 
carried out under his supervision. The 
power house and mechanical and electrical 
operation of the plant are in charge of 
Albert Hamble, chief engineer of the 
Heath & Milligan Manufacturing Com- 
pany. From these two gentlemen were 
obtained the data on which this article 
is based. 

—— # oo- 

Detroit Street Railway. 

The Street Railway Commission of De 
troit, appointed by the mayor to consider 
a plan of settlement under existing con- 
ditions, has recommended that eight 
tickets be sold for twenty-five cents, with 
five-cent fare for single cash rates. If 
necessary to operate profitably, seven tick- 
ets for a quarter may be provided. 
Other features are the renewal of fran- 
chises until 1924, when all franchises ex- 
pire together; a non-partisan municipal 
railway commission appointed by the 
mayor to supervise schedules, construc- 
tion, rates, etc., under veto power of the 
City .Council; physical valuation of the 
Detroit United Railway property, and six 
per cent guarantee on valuation. All 
profits over six per cent are to go to the 
city as sinking fund for eventual pur- 
chases of the system by the city. 
ede 
Public Service Investment Company. 

Stone & Webster, whose twenty-eight 
operating companies have outstanding 
over §$113,000,000 capitalization, have 
formed a holding company known as the 
Public Service Investment Company, 
capitalized for $1,000,000 six per cent 
cumulative preferred and $2,000,000 com- 
mon stock. It will take over as its origi- 
nal investment $2,175,000 dividend-paying 
stocks of seven of the Stone & Webster 
operating companies. The new securities 
are being offered in blocks of ten shares 
of preferred and four shares of common 
for $950. 

The new company starts with gross 
earnings from dividends on stocks owned 
of $104,750, sufficient to pay the six per 
cent on the preferred and two per cent on 
the common. 
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THE INDUSTRIAL APPLICATION OF 
THE ELECTRIC MOTOR IN 
STEEL MILLS.' 


BY B. R. SHOVER. 


I. 
INTRODUCTION AND HISTORIOAL. 


Twenty years ago electricity, except for 
lighting purposes, was virtually unknown 
to the iron and steel industries, while to- 
day in all of the steel works in this coun- 
try it is used as a motive power for most 
of the auxiliary machinery, from the ore 
docks to the loading beds. The electric 
drive is utilized in ore unloaders, ore 
bridges, car dumpers, bin-filling care, 
scale larries, blast-furnace skips, hot-metal 
mixers, electric cranes of all sizes and de- 


“scriptions, open-hearth charging machines, 


ingot buggies, gas producers, roller tables, 
lifting tables, transfers, hot-bed appa- 
ratus—in short, a multitude of machines 
too numerous to mention here. This de 
velopment has been such that it would 
probably be no exaggeration to say that 
the steel industry in this country would 
never have reached its present proportions 
without the use of electric motors. | 

Development of the Direct-Current Mo- 
tor—The first application of electric 
power to the steel-mill industry was by 
means of the direct-current motor. In 
an historical way the following remarks 
may be of interest, but for the absolute 
accuracy of the dates given the author 
does not wish to be held entirely respon- 
sible, though all possible care has been 
taken to verify them. 

In 1882 the first electrical installation 
in any stecl plant in the United States 
was made at the works of the Edgar 
Thomson Steel Company at Bessemer, Pa. 
It consisted of a two-light Brush arc ma- 
chine. In 1889 an electric traveling crane 
was installed at the works of the Pencoyd 
Steel Company near Philadelphia. 

In 1891 a fifty-horsepower, 250-volt, 
compound-wound generator was installed 
in the Edgar Thomson Steel Company. 
This machine was used to supply current 
for an experimental crane over the heat- 
ing furnaces at the blooming mill. In 
February, 1893, the first motor-driven 
roller table was put in operation at the 
Homestead Works of the Carnegie Steel 
Company. On February 9, 1895, the first 
mill having all its roller tables motor- 


1. Abstract of a paper presented at the meet- 
ing of the Amcrican Institute of Electrica) 
Engineers, New York, March 12, 1909. The ful) 
title of the paper is “The Industrial Application 
of the Electric Motor, as Illustrated in the Gary 
Plant of the Indiana Steel Company.” The 
author is electrical engineer of that company. 
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operated was started by the Ohio Steel industry is indicated by the amount of this kind of work that it has gradually 
Company of Youngstown, Ohio. steel shipped per day or year. A motor worked itself into the field until today it 


In the early days belt-type street-rail- of higher engineering efficiency that causes 
way motors rewound for 250 volts were all shutdowns, and consequent decrease of 
that were available, but the severe service profit, is not nearly so efficient as a motor 
to which this apparatus was subjected that operates twenty-four hours a day and 
led the manufacturers to strengthen itand 365 days a year, if necessary, practically 
to design new motors to meet the require- without stopping. This feature is con- 


forms a considerable part of the aggre- 
gate horsepower used in the steel indus- 
try. The following historical notes repre- 
sent the more important steps in this de- 
velopment. 

In 1900 the Joliet works of the Illinois 
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FIG. 1.—PLAN AND ELEVATION OF THE POWER STATIONS 2 AND 3. 


ments; so that the steel industries both sidered so important that in one plant 
assisted in and profited by the general the superintendent of the electrical de- 
improvement of electrical machinery. One jartment requires a special report from 
result of these requirements has been the his mill foremen whenever the mill is de- 
development of the so-called mill motor. layed more than three minutes by chang- 
This motor has a heavy cast-steel frame, ing the armature of a table motor. The 
a large armature shaft which can be re- steel-works electrical engineer. has long 
placed without disturbing the winding, since recognized that the mills are built 
the minimum number of bolts, ample to manufacture steel, and to be success- 
air-gap and fireproof winding throughout. ful electrical apparatus must meet the re- 
So successful has this type of motor quirements, no matter how severe. To 


Steel Company installed a 250-volt direct- 
current synchronous converter operating 
from a 2,200-volt, three-phase supply, the 
power being furnished by an independent 
power company. In 1902 the Pennsyl- 
vania Steel Company of Harrisburg, Pa., 
installed an 11,000-volt transmission sys- 
tem. In 1903 the first induction motor 
used in the steel industry was installed 
at the Joliet works of the Illinois Steel 
Company. 

In June, 1904, the South works of the 


an E Illinois Steel Company installed a syn- 
H chronous converter and step-up trans- 
i former to operate a 2,200-volt transmis- 


sion line, and in September of the same 
year a 4,000-kilowatt power plant, gener- 
ating at this voltage, was installed. About 
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In December, 1904, the first installation 
_ vf 6,600 volts for interworks use was in- 
stalled by the Lorain Steel Company. 
This voltage now seems to be the favorite 
for use in the entire steel industry, as it 
has been employed in many of the late 
installations. 
FIG. 2.—CROSS-SECTION OF ELECTRIC FOWER STATIONS. The Application of Electric Motors to 
the Roll Trains.—While the United 
States has led in the application of elec- 
tric drive to auxiliary machinery, Europe 
has pioneered the way in its use for driv- 
ing roll trains. In the different Euro- 
pean steel plants there are today about 
230 motors with a normal capacity of 
19,000 horsepower and a maximum à- 
pacity of 41,000 horsepower used for elec- 
tric drive of non-réversing roll trains. T" 
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proved that it is now being used almost the credit of the engineers be it said that 
exclusively, even on traveling cranes, re- the number of absolute failures to operate 
gardless of the fact that the entire crane any of the apparatus has been very small 
and runway must be made much heavier indeed. 
in order to carry the additional weight. Development of the Alternating-Cur- 
In order to appreciate the importance rent Motor.—The coming of the induction 
of such apparatus to the steel manufac- motor found the steel mills equipped with 
turer it must be understood that the real direct-current apparatus, but the induc- 
efficiency of any machinery used in this tion motor is so much better suited for 


ee U7 the same time this voltage was stepped 
ae ei ioe th 
= SS! up to 22,000 volts for transmission to the 
SS cement works at Buffington, twelve miles 
Ni NY away. 
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addition, one noteworthy installation is 
that of a 10,500-horsepower reversing out- 
fit at the Hildegardehiitte mine. 

The first application of motors for driv- 
ing roll trains in this country was made 
at the Edgar Thomson steel works of the 


pany put in the first and only reversing- 
mill drive that has been installed in this 
country. The mill, a thirty-inch uni- 
versal plate, is direct-coupled to two 
2,000-horsepower, 150 - maximum-revolu- 
tions-per-minute, 575-volt, shunt-wound 


FIG. 3.—10,000-AMPERE REMOTE-CONTROL SWITCH. 


Carnegie Steel Company, where two three- 
high roll trains for rolling small rails 
were operated by 1,500-horsepower, 220- 
volt, direct-current motors. The specd of 
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motors mounted on one shaft; 2,200-volt, 
three-phase, twenty-five-cycle, alternating- 
current power being used to drive a motor- 
generator sct consisting of a 1,300-horse- 
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FIG. 4.—ONE OF THE SPECIAL ALTERNATING-CURRENT WIRING TOWERS. 


‘hese motors is varied by shunt-field re- 
sistance from 100 to 125 revolutions per 
minute. The success obtained by this in- 
stallation has stimulated the installation 
of similar outfits elsewhere. 

In June, 1907, the Illinois Steel Com- 


power motor and a 600-volt, direct-cur- 
rent generator. On the same shaft is 
mounted a flywheel 100 tons in weight, 
thirteen feet two inches in diameter, the 
whole making 375 synchronous revolu- 
tions per minute. 
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In August, 1907, at the same works, a 
rail mill for rolling small rails similar 
to those rolled at the Edgar Thomson 
Steel Company was put in operation. The 
roll trains here, however, were driven by 
2,200-volt concatenated motors. The pri- 
mary motor has a capacity of 1,200 horse- 
power, and runs at 120 revolutions per 
minute; the secondary motor is 600 
horsepower, and runs at eighty-two rev- 
olutions per minute. In ordinary opera- 
tion the resistance in the secondary motor 
ig so adjusted that the combined speed 
of the two varies between sixty and eighty 
revolutions per minute, according to the 
character of material rolled. 

The Use of a Storage Battery.—An- 
other electrical device which has only re- 
cently been used in the steel industry is 
the storage battery. On March 27, 1904, 
the first installation of this nature was 
made at the Ohio works of the Carnegie 
Steel Company, Youngstown, Ohio. This 
battery had a capacity of 1,600 ampere- 
hours and was used for regulating the 
load on a direct-current station. On 
April 29, 1905, the capacity of this bat- 
tery was increased fifty per cent. The 
success of this installation was so marked 
that batteries of considerable size were in- 
stalled at the Lukens Iron and Steel Com- 
pany, Coatesville, Pa. Two large bat- 
teries were also installed at the Illinois 
Steel Company, South Chicago, one at the 
Carrie furnaces of the Carnegie Steel 
Company, Rankin, Pa., and the largest of 
all at the Edgar Thomson works of the 
Carnegie Steel Company, Bessemer, Pa. 

The Use of a Synchronous Converter 
and Booster Regulator, with: Storage Bat- 
tery.—In 1906 an additional feature in 
connection with the battery was contracted 
for by the Ohio works. This was a com- 
hined converter and booster to be used 
for regulating the variable load from an 
alternating-current plang then being de- 
signed. This outfit, however, has not vet 
been put in operation. 


THE GARY PLANT. 


Inception.—For several years the 
United States Steel Corporation had rec- 
ognized the necessity of supplying the in- 
creased demand for its product throughout 
the West. To give an idea of the rapidity 
with which the demand for these prod- 
ucts had grown, the total product of steel 
in the United States in 1894 was 4,000,- 
000 tons; in 1895 this product had in- 
creased to 6,000,000 tons; in 1900 to 
10,000,000, and in 1906 to 23,000,000 
tons. 

The constantly increasing proportion of 
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this material used throughout the West 
necessitated the location of additional 
manufacturing facilities closer to the 
point of consumption. As none of the 
existing plants had ground enough on 
which to install the required increase, it 
was decided to build an entirely new 
plant, to be designed so as to embody all 
the features that would insure economical 
production. The site chosen is at the ex- 
treme south end of Lake Michigan, about 
twenty-six miles from the centre of Chi- 
cago. It consisted of about 10,000 acres 
of sand dunes, absolutely uninhabited, 
and covered by a growth of scrub oak, 
pine and cactus. The advantages of this 
location consist of lake transportation, 
splendid railroad facilities and cheap land. 

The governing feature in the design of 
the plant was economy. ‘To this end the 
plant was planned so as to get the best 
possible transportation facilities for the 
material during its various stages of man- 
ufacture throughout the entire works. 
To add to the enconomy, the design in- 
cluded the use of blast-furnace gas in gas 
engines, driving electric generators to 
furnish electric power for use wherever its 
application was practicable. _ 

In the general design all features were 
incorporated which had proved satisfac- 
tory elsewhere, it being the intention to 
exploit only the new applications and 
schemes which were absolutely necessary 
to the construction of such a works, and 
thus minimize, as far as possible, experi- 
mental apparatus. | 

With this object in view, it was decided 
to abolish the use of trolley wires for 
cranes, scale larries, etc. For traveling 
apparatus up to and including traveling 
cranes of fifty tons capacity a two-inch 
by ‘three-eighths-inch steel strip is used 
for main conductor. Apparatus of larger 
capacity uses a sixty-pound rail, while the 
unloaders and bridges have 100-pound 
rails, reinforced by heavy copper cable, so 
as to get carrying capacity sufficient to 
avoid excessive drop. 

The layout of the plant has been so well 
described in several recent publications 
that detailed description need not be 
given here. 

Present Condition.—Of the plant as 
planned, the slip and docks are complete; 
one-half of the ore yard and its machin- 
ery, including the ore bins, is finished ; 
also one group of blast furnaces—of which 
ihree are in blast—with its compiement 
of blowing engines and gas-washing plant, 
and the central pumping station. The 
pig-casting machines have all been in op- 
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eration for some time. Four more blast 
furnaces, with their auxiliary buildings, 
are about seventy-five per cent completed. 
The No. 3 electric power station and 
storage battery are ready for operation; 
the turbines in No. 2 power station have 
been in operation since July, 1908, and 
the remainder of the station is rapidly 
being completed. One-half of one open- 
hearth plant is in operation, a second 
plant is practically complete, and founda- 
tions are ready for a third. The entire 
shop group has been in operation for more 
than a year. ‘The rail mill has been tried 
out. Most of the machinery has been in- 
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for parts which are at present being de 
signed. 
ELECTRIC POWER STATION. 

For this part of the plant it is intended 
to use the gas available from eight blast 
furnaces. On account of the large amount 
of current, the especially large number of 
circuits and units, and also to make the 
operation more reliable, this plant is di- 
vided into two sections, which are called 
power houses No. 2 and No. 3, respec- 
tively. | 

The eight blast furnaces, producing 
8,600 tons of pig-iron per day, will give 
a total of 22,450,000 cubic feet of gas 


FIG. 4. —STANDARD-75-FOOT STRAIGHT-LINE TOWERS. 


stalled in the billet mills. The founda- 
tions are laid and part of the structural 
material of the merchant mills is already 
crected. | : 
In the part of the works now complete 
there are installed 110 electric traveling 
cranes with an aggregate lifting capacity 
of 3,812 tons. The capacity is 22,025 
horsepower in direct current and 5,312 
horsepower in 440-volt alternating cur- 
rent; 27,000 horsepower in 6,600-volt 
alternating-current motors have already 
been operated. About an equal aggregate 
number of horsepower will be required 
for the operation of that part of the plant 
now under construction, and still more 


per hour. Thirty per cent, or 6,750,000 
cubic feet, of this gas is used for healing 
stoves; 7.5 per cent, or. 1,700,000 cubic 
feet, is used under the boilers to furnish 
steam for spare steam engines, pump 
and miscellaneous heating; 2.5 per cent, 


or 600,000 cubic feet, is necessary for 


operating the gas washers; 12.5 per ont, 
or 2,800,000 cubic feet, is used by the 
blast-furnace blowing engines; 2.5 pe 
cent, or 600,000 cubic feet, for auxilisty 
nse in connection with these engines. The 
remaining forty-five per cent, or 10,000, 
000 cubic feet, per hour, is available for 
power purposes. If estimated at ninety 
British thermal units per cubic foot and 
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10,000 British thermal units per boiler 
horsepower, this gas is equal to 110,000 
beiler horsepower in gas engines. 

There are installed in No. 2 and No. 
3 electric power stations a total of seven- 
teen gas engines, each rated at 3,000 
horsepower, but capable of about fifty per 
cent overload. It will therefore be seen 
that approximately only fifty per cent of 
the available power as calculated will be 
used in this station. This allotment will 
make allowance for furnaces out of blast, 
and for gas shortages due to troubles lia- 
ble to occur in furnaces during operation. 

The electrical equipment of power 
houses No. 2 and No. 3 comprises fifteen 
2,000-kilowatt alternating-current units, 
two 2,000-kilowatt direct-current units— 
all driven by gas engines, and also two 
2,000 alternating-current turbo units. 

The gas engines are horizontal twin 
tandem, double-acting, running at eighty- 
three-and-one-third revolutions per min- 
ute. The cylinders are forty-four inches 
in diameter by fifty-four-inch stroke. The 
floor space occupied by each engine and 
generator is seventy-four by thirty-nine 
feet, with total weight of about 1,700,000 
pounds. The bedplate weighs over ninety 
tons. The flywheel is twenty-three feet 
in diameter and weighs 200,000 pounds. 

The two turbines are rated at 2,000 
kilowatts each, and were installed pri- 
marily for use in the construction of the 
plant and to furnish power for starting 
up. It is also expected that they will 
assist materially in the regulation of the 
station by taking care, to a certain extent, 
of the sudden peak loads. 

Storage Batteries.—The installation of 
the storage batteries was for the purpose 
of minimizing the fluctuation of load on 
ihe generating station. They consist of 
two separate batteries of 125 cells, sev- 
enty-three plates per cell, each battery 
having a rating of 4,320 amperes, with a 
momentary rating of from two to three 
times that amount. They are installed 
in a two-story building located north of 
the power station, the connection between 
the two buildings being through a tunnel. 

The direct-current regulation is accom- 
plished by means of two 2,500-ampere, 
thirty-five volt boosters. The motors and 
generators of this booster are of the inter- 
pole type, controlled by a carbon-pile 
regulator acting through a motor-driven 
exciter. The alternating-current regula- 
tion is accomplished by means of special 
2,000-kilowatt split-pole converters. The 
regulating current for this converter is 
cupplied by a series transformer in the leg 
of each generator lead. In turn, these 


transformers are connected to a totalizing 
transformer of the compensator type 
which supplies current to a synchronous 
motor-driven synchronous converter. From 
the direct-current side of this converter 


is taken the regulating current for the- 


split-pole converter. A special 10,000- 
ampere, remote-control switch short-cir- 
cults the starting resistance (see Fig. 3). 

The generator oil-switches are arranged 
so that the regulating transformer of each 
generator is short-circuited when that gen- 
erator is not in service. Connections are 
also made so that when stations No. 2 
and No. 3 are tied together the battery 
will regulate on both, but should either 
tie-switch be thrown out, thus disconnect- 
ing the two stations, no regulation is pos- 
sible on station No. 2, and the current 
transformers in the legs of the generators 
in that station are at the same time short- 
circuited. | 

The transmission system is in dupli- 
cate, each section having sufficient capac- 
ity to carry the entire load in case of 
accident to the other sections. The lines 
are supported upon a steel-tower construc- 
tion made exceptionally heavy on account 
of the great height of the towers and 
heavy complement of feeders. 

Substations.—There are three substa- 
tions. Substation No. 1 is located in the 
rail mill and consists of four 500-kilowatt 
motor-generator sets. These are dupli- 
cates of the exciter sets in the power sta- 
tion. This substation normally supplies 
current for all the direct-current appa- 
ratus in the shop group, rail mill, and 
billet mill. Substations No. 2 and No. 3 
each have two units, duplicates of those in 
substation No. 1. They normally supply 
current to the ore unloaders and bridges. 

The direct-current power furnished 
from the two 2,000-kilowatt gas-engine- 
driven units in the power station is used 
to supply the direct-current motors for 
the blast furnaces and open-hearth plants. 
When the mills are not in operation and 
only the lights and a few cranes are 
needed, it will be possible to shut down 
the substation and furnish power direct 
from the power station. The nature of 
load is such that a storage battery in- 
stalled at the substation would be of great 
odvantage in its operation. This battery 
will probably be installed in the near 
luture. 

Transformer Stations—There are lo- 
cated at various parts of the plant nine 
installations of transformers for supply- 
ing 440-volt, three-phase alternating cur- 
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rent. In these stations there are a total 
of nine 800-kilovolt-ampere, oil-insulated, 
water-cooled transformers, and twenty- 
seven 100-kilovolt-ampere, oil-insulated, 
self-cooling transformers. 
[To be continued.) 
ede 
New England Section, Illuminating En- 
gineering Society. 

At the last meeting of the New Eng- 
land Section, Illuminating Engineering 
Society, held on March 16, a number of 
committees were appointed in pursuance 
of the recent plans for creating interest 
in the local work. Those appointments, 
together with a brief outline of the duties 
of the committees, are as follows: 

By-Laws (for the revision of the pres- 
ent by-laws)—J. S. Codman, chairman; 
F. A. Gallagher and W. F. Norton. 

Publicity (proper advance notices and 
reports-of meetings to be furnished to the 
press)—-L. D. Gibbs, chairman; R. C. 
Ware and Walter F. Brastow. 

Papers (securing papers and providing 
programmes for local meetings and co- 
operation with other sections in such mat- 
ters) —L. D. Gibbs, chairman ; H. M. Dag- 
gett, C. A. Learned, A. N. Minty and. 
A. W. Burnham. a 

Council Proceedings (report on work - 
of general council, suggesting matters. 
that may be discussed and then referred 
to the council; also other matters per- 
tinent to the subject)—Dr. Louis Bell, 
chairman; Prof. A. E. Kennelly, R. B. 
Hussey, N. T. Wilcox and W. W. Cum-. 
mings. 

Membership—H. W. Moses, chairman; 
F. A. Curry, H. C. Jones, A. T. Samp- 
son and three others to be named. 

“Hand-Shake” Committee (members 
to be present early at monthly meetings 
to greet others who come, introducing 
them to each other and stimulating a feel- 
ing of good-fellowship)—D. A. Howard, 
chairman; H, H. Kelly, J. W. Cowles, 
H. A. Holder, C. O. Baker, Benjamin J. . 
Bean and H. H. Skinner. a 

Entertainment (arranging for getting 
together of members who dine in town 
between office hours and the hour of the 
section meeting, with a view to selecting 
some convenient eating place where good- 
fellowship may be cultivated)—E. C. | 
Kimball, chairman; Fred H. Sargent, 
William B. King, William McGregor and ` 
George W. Bicknell. 

The next meeting of the section wil? 
be held in the Edison Auditorium, 39 
Boylston Stmet,jat 7:30 p. mi, April-.20. 
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Demonstration of Lightning Phenomena 

At a joint meeting of the Chicago Sec- 
tion of the American Institute of Elec- 
trical Engineers and of the Electrical Sec- 
tion of the Western Society of Engineers 
held on March 19, Prof. E. E. F. Creigh- 
ton delivered a very interesting lecture on 
and gave a demonstration of many light- 
ning phenomena. He distinguished six 
different methods of conducting electric 
current: First, an ionization discharge 
by air or gases. It was formerly believed 
that air was a perfect non-conductor, but 
it can be shown to be very slighting con- 
ducting at all times. The second is the 
brush discharge formed in high-tension 
work. Third, is the spark discharge; 
when the current density in the brush 
discharge becomes great enough, the char- 
acteristic blue brush effect condenses into 
a thin streak or spark. Fourth, arc dis- 
charge; when the spark from the elec- 
irodes is heavy enough to vaporize them, 
the discharge is carried by this vapor; 
this travels at about 2,000 feet per second; 
a counter draft equal to it can be used 
to stop the arc. Fifth, is the most com- 
mon conduction, viz., by metals. Sixth, 
a class of conglomerate conductors has 
been discovered which do not obey the 
ordinary laws of conductivity; in this 
type of conductor the current increases 
very much more rapidly than the pressure 
applied. Seventh, is the well-known phe- 
nomena of electrolytic conduction by 
lonization. | 

The lecturer showed along two parallel 
copper wires that were separated about 
the room, the phenomena of standing 
waves by producing a spark between the 
middle points of the wires. By changing 
the frequency the spark was produced be- 
tween the ends of the wires. Four dif- 
ferent lighting or analogous effects can 
be distinguished from which transmission 
lines must be protected. First, the direct 
stroke of lightning, which cannot be com- 
mercially taken care of on account of the 
expense that would be required to guard 
against it; this phenomenon is very rare, 
and about the only thing to do about it is 
to trust to Providence. A very common 
lightning effect is that caused by induced 
charges along the line. These are of very 
high frequency and can be very well taken 
care of by good lightning arresters. The 
quite frequent trouble is due to low-poten- 
tial discharges caused by switching. These 
also can be well taken care of by efficient 
arresters. A fourth phenomenon to guard 
against is a long-duration discharge, due 
to continuous arcing or surges. For this 
the aluminum-cell lightning arrester is 
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the only protection that has as yet been 
developed. The development of the vari- 
ous types of lightning arresters was then 
traced, and their particular suitability for 
various conditions explained. 

Professor Creighton showed experi- 


‘mentally that the end turns of transform- 


ers and other inductive apparatus receive 
the highest potential of the surges, and 
therefore require an extra amount of in- 
sulation. Before the conclusion of the 
lecture, a number of tests were made to 
determine the equivalent needle gap of a 


multi-gap arrester and of an aluminum- 


cell arrester. With the former, twenty- 
three gaps of one-thirty-second inch each 
had an equivalent needle gap of about two 
inches. For higher frequency the equiva- 
lent gap was only one-third inch. The 
lecturer also showed the deficiency of this 
type of arrester when provided with re- 
sistance paths and of the bad effects of 
resistance and of inductance in a light- 
ning arrester in general. The aluminum- 
cell lightning arrester gave an equivalent 
needle gap of almost nothing. | 

In reply to several questions about the 
horn-type arrester, the lecturer stated, that 
the original form of this type has entirely 
disappeared, and that with an aluminum 
arrester the horn gap is very good; other- 
wise, it is not so reliable. He described 
the phenomenon of the film in the alumi- 
num arrester and how its maximum criti- 
cal voltage may be changed by changing 
its electrolyte. The aluminum-cell 1ec- 
tifier and condenser are not efficient, be- 
cause there is such a large energy lost in 
re-establishing the film. The sparking of 
one cell of two placed in series on 600- 
volt trolley system is due to uneven bal- 
ance between the two cells. A remedy is 
to put in parallel with each of the cells 
a group of five incandescent lamps in 
series. 


De 
Hydroelectric Power for Cotton Mills in 
India and Japan. 

While the Bombay mill owners are dis- 
cussing the probable advantages of elec- 
tric power supply, their Japanese rivals 
seem to be going ahead with similar un- 
dertakings. By a strange coincidence, the 
project that is to be worked under the 
Bombay Hydroelectric License, resembles 
the Japanese enterprise in many ways, 
says the Indian Textile Journal. Both 
the schemes are laid out for a supply of 
50,000 to 60,000 horsepower, and the esti- 
mated costs will be about the same. 

The Japanese project will comprise the 
largest waterpower plant so far under- 
taken in that country. There will be 
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three generating stations in the province 


of Shiznoka, the city of Tokyo, which | 


is about a hundred miles to the west, ‘tak- 
ing up the bulk of the power. Six three- 
phase, twenty-five-cycle generators of 
5,600 volts will be coupled direct to 
waterwheels of 13,500 horsepower capac- 
ity. The length of the transmission line 
will be about 105 miles. 

In the case of the Bombay hydroelec- 
tric supply, the generating station will be 
situated near Khapoli, below Lonavla, 
about forty miles from Bombay. The 
water will be impounded and stored in 
large reservoirs, which will be formed by 
constructing masonry dams across three 
valleys. From these, water will flow 
through pipes at a head of nearly 1,500 
feet into the turbines. The electrical en- 
ergy generated will be raised to 45,000 
volts, and conducted to Bombay by over- 
head transmission wires. According to 
the present arrangement, the current will 
only be available in Bombay for distribu- 
tion among mill owners and other users 
of power. The Japanese undertaking, 
however, will allow of the distribution of 
the current in Tokyo, Yokohama and ad- 
jacent cities and towns. There is another 
remarkable similarity in the two under- 
takings—namely, that contracts have al- 
ready been made for the supply of 20,000 
kilowatts from the Japanese generating 
plant, while it is now a matter of com- 
mon knowledge that nearly 20,000 horse- 
power has been guaranteed to the pro- 
motors of the Tata hydroelectric scheme 
in Bombay. 


opo 
$23,240,200 Corporation Incorporated 
to Take Over Vanderbilt Trolleys. 
The New York State Railways, with 
principal offices in Rochester, N. Y., or- 
ganized to take over the properties of the 
so-called Vanderbilt system of up-state 
electric railways, capital $23,240,200, filed 
a certificate with the secretary of state 
on March 23, showing it had consolidated 
the Rochester Railway, the Rochester & 
Sodus Bay, and the Rochester & Eastern 
Rapid Railway companies. . 
The officers of the new company are: 
President, Horace E. Andrews, Menio 
Ohio; vice-presidents, William K. Ka 
derbilt, Jr., Great Neck, L. I., and Jo 
J. Stanley, Cleveland, Ohio ; treasurer. 
Edward L Rossiter, Greenwich, P 
secretary, Joseph C. Collins, Roches 
The directors not included gee a 
officers are William C. Brown, m 
Harris, Edward V. W. Rossiter, 
York, and John Carstense. 
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April 3, 1909 


Annual Report of the Directors of 
American Telephone. and Telegraph 
Company to the Stockholders for the 
Year Ended December 31, 1908. 


President Theodore N. Vail’s report of 


the directors of the American Telephone’ 


and Telegraph Company to the stockhold- 
ers for the year ended December 31, 1908, 
shows the company in fine condition. 
Abstracts of this report follow: 

The number of stations at the end of 
the year operated directly by the associ- 
ated companies which constitute the Bell 
system in the United States was 3,215,- 
245, an increase of 179,712. In addition 
to this number, there were 1,103,144 ex- 
change and toll stations connected to the 
system by toll and long-distance lines, 
but operated by local, co-operative and 
rural independent companies or associa- 
tions having sub-license or connection 
contracts. Adding, also, telephones em- 
ployed for private-line purposes, there 
was a total of 4,364,629 stations con- 
nected to the Bell system as against 3,- 
839,000 stations at the close of the pre- 
vious year, an increase of 525,629 stations. 

The total mileage of wire in use for 
exchange and toll service was 9,830,718 
miles, of which 1,220,126 were added 
during the year. These figures do not 
include the mileage of wire operated by 
sub-licensees. 

Including the traffic over the long-dis- 
tance lines, but not including sub-li- 
censees, the daily average of toll connec- 
tions was about 463,000, and of exchange 
connections about 18,500,000, as against 
corresponding figures in 1907 of 494,000 
and 18,130,000; the total daily average 
for 1908 reaching 18,963,000, or at the 
rate of about 6,106,000,000 per year. 

During the year $39,736,700 were ap- 
plied out of revenue to maintenance and 
reconstruction purposes. The total amount 
of maintenance and reconstruction charged 
against revenue for the last six years was 
over $186,700,000. 

As fast as improvements in transmis- 
sion methods make it possible, under- 
ground construction for long-distance 
trunk lines is being done. There are now 
underground conduits and cables between 
New York and Philadelphia, Chicago and 
Milwaukee, and a substantial part of the 
way between New York and Boston. 

Of the total mileage of exchange wires, 
over fifty-seven per cent is underground. 
Of the total value, eighty-four per cent 
18 Copper and sixteen per cent iron. Of 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


toll wires, ninety-one per cent is copper 
and only nine per cent iron. 

Of the total value of the telephone 
plants owned by the American Telephone 
and Telegraph Company and associated 
companies: Real estate constitutes nine 
per cent; underground condnits and ca- 
bles, twenty per cent; copper wires and 
aerial cables on poles, eighteen per cent; 
pole lines not including wires, twenty-six 
per cent ($8,000,000 of this represents 
ownership of rights-of-way over private 
property) ; iron wires, four per cent; cen- 
iral - office and substation equipment, 
twenty-three per cent. 

As to the depreciation of property, real 
estate is standard and established. Un- 
derground conduits can be classed with 
real estate, or, rather, with permanent 


construction, on long-term ground rents.. 


Cables and copper wires have shown very 
small depreciation, and experience has not 
vet established a definite rate; there is, 
however, a net scrap value of forty per 
cent. Iron wires have a life of from 
eight to fifteen vears. Pole lines have a 
life of from ten to sixteen vears. Cen- 
tral-office and substation equipment have 
a depreciation dependent on their char- 
acter, the condition in which they are 
maintained, and on the policy of renewal 
or replacement by new or improved appa- 
ratus. 


the United States (not including the 
American Telephone and Telegraph Com- 
pany) commenced the year with a rea- 
sonable indebtedness, which has, however, 
been substantially reduced. The obliga- 
tions of those companies to other than 
the American Telephone and Telegraph 
Company, decreased for the year $2,709,- 
000, while the cash on hand increased at 
the same time $2,295,000—a net improve- 
ment in condition of $5,004,000. 

During the year the Western Electric 
Company decreased its indebtedness $6,- 
225,000 and decreased its cash $1,194,000, 
making a net improvement of $5,031,000 
for that company. 

The fotal improvement of our associate 
operating and manufacturing companies 
in the United States was thus over $10,- 
000,000, bringing the current and floating 
indebtedness of all the associated com- 
panies well within the limits of current 
operations. 

PHYSICAL VALUATION OF TELEPHONE 

PLANTS. 


For the purpose of determining the re- 
lation between the physical plant and the 


The associated operating companies of 
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capitalization, a valuation of the ex- 
change, toll and Jong-distance-line plant 
included in the Bell system in the United 
States was made in 1907. The valuation 
was based on the replacement cost of the 
existing plant. This appraisement gave 
our plants a value of $35,000,000 in ex- 
cess of the obligations outstanding against 
them. 
RELL TELEPHONE COMPANIFS IN UNITED 
STATES (AMERICAN TELEPHONE AND 
TELEGRAPH COMPANY NOT INCLUDED), 


COMPARISON OF EARNINGS AND EX- 
PENSES, 1907 AND 1908. (DUPLICATIONS 


EXCLUDED). 
: 1907. 1908. 
Gross earnings.......... $120,753,200 $1°7,117.200 
Expenses: 

Operation ........ »....$ 48,731,600 $ 49.083, 800 

Maintenance .......... 34,665,700 37.204.200 

PAKES. Mise hous sce ee has 4,510,700 5,173,600 

Total expenses...... $ 87,908,000 $ 91,461,600 

Balance net earnings...$ 32,845,900 $ 35.655,600 
Deduct interest...,..... 7,025,500 6,975,700 

Balance .........0006. $ 25,819,700 28,681,900 
Deduct dividends....... 19,206,100 ? 21,605,300 


Undivided profits......$ 6,613,600 $ 7,076,600 


COMBINED BALANCE SHEET, 1907 AND 1908 
(DUPLICATIONS EXCLUDED). 


Assets. 
Dec. 31, Dec. 31, 
1907. 1908. 
Contracts and licenses..$ 8,800,200 $ 8,107,600 
Telephone plant......... 447,284,600 475,034,600 
Supplies, tools, ete..... 16,238,700 14,858,500 
Receivables ee ee er aren 39,961,200 36,359,400 
Cash . ee ee 6,435,300 8,730,400 
Stocks ‘and bonds....... 22,642,300 23,450,400 
Total seoan di sche hated $541,362,300 $566,540,900 
Liabilities. 
Capital StOCK. eenen a e... $348.129,400 $375,891,600 
Funded debts........ e... 37,115,300 39,649,800 
Bills payable............ 92,615,100 85,179,300 
Accounts payable....2.. 19,415,500 17,205,500 
Total outstanding ob- 
Ni@ations os oocc ices oc $497,275,300 $517,9296,200 
Surplus wi... cece eee eee 35,125,200 34,491,500 
Depreciation reserves... 8,961,500 14,123,200 


Total .,...cc cee eeeee ee $541,362, 300 $566,540,900 


COMPARISON OF EARNINGS AND EX- 
PENSES, 1907 AND 1908 (ALL DUPLICA- 
TIONS, INCLUDING INTEREST, DIVIDENDS 
AND OTHER PAYMENTS TO AMERICAN 
TELEPHONE AND TELEGRAPH COMPANY 
BY ASSOCIATED HOLDING AND OPERAT- 
ING COMPANIES, EXCLUDED), 


Earnings: 1907. 1908. 
From exchange service.$ 90,782,300 $ 95,847,700 


From toll service....... 36,291,600 37,600,100 
From other sources..... 5,933,000 6,568,600 
Total earnings...... --$133,006,900 $140,016,400 
Expenses: 
Operation wi... cece cess $ 47,554,800 $ 47,229,300 
Maintenance ........ eee 38,372,800 41,027,200 
TaxeS coccecesesescessee 5,013,700 5,685,900 
Total expenses........ $ 90,941,300 $ 94,042,400 
Balance net earnings... 42,065,600 45,974,000 
Deduct interest......... 10,654,100 11,034,500 
Balance ............... $ 31,411,500 $ 34,939,500 
Deduct djvidends........ 18,714,100 21,338,100 


Undivided profits...... $ 12,697,490 $ 13,601,400 
WESTERN ELECTRIC COMPANY. 


The business of the Western Electric 
Company, like that of all other manu. 
facturing companies, has shown a shrink- 
age for the vear—not entirely, however, 
from the same causes. . 

The business of the Western Electric 
Company, outside of that with the Ameri- 
can Telephone and Telegraph Company 
and associated companies, shows a slight 
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increase over 1906—the year of the largest 
aggregate business of the company. 

The year’s business would have shown 
a manufacturing profit sufficient to have 
provided for all charges if the company 
was expected to do only the amount of 
business equal to that done last year, but 
under an organization such as is neces- 
sary to care for the increasing business 
of the last five years and for the pros- 


AMERICAN TELEPHONE AND TELEGRAPH 
COMPANY-—-BALANCE SHEET, DECEM- 
BER 31, 1908. 
” Assets. 
Stocks of asso- 
ciated companies.$235,729,305.60 
Bonds and other ob- 
ligations of asso- 
ciated companies. 73,289,388.92 
——— $309,018,694.52 
Telephones ......... $ 9.599,137.26 
Real estate......... 2,181,728.67 
Long-distance tele- 
phone plant....... 42,650,989.97 


Cash and deposits..$ 41,137,264.33 
Temporary cash loans 7,988,000.00 
Short-term notes... 3,277,466.52 


54,431,855.90 


52.402.730.85 


Accounts receivable. 2,969,140.64 
Treasury stock..... 22,110,400.00 
$440,932,821.91 
Liabilities. 
Capital stock........ $180,587,000.00 
Surplus .......seee0 


16,225,917.64 
—  $196,812,917.64 
Four per cent col- 

lateral trust bonds, 

1929) hes be teas $ 53,000,000.00 


con- 

vertible bonds, 1936 136,000,000.00 
Four per cent Amer- 

ican Bell bonds, 


1908 scenes swe ain 48,000.00 
Five per cent coupon 
' notes, 1907......... 6,000.00 
Five per cent coupon 
notes, 1910........ 25,000,000.00 
Dividend payable 
January 15........ 3,169,532.00 
Interest and taxes 
accrved, but not 
MUG - seasek Ocho nae ae 3,709,2329.91 
Accounts payable... 


1,302,979.83 
— 222,235,744.74 
21,884,159.53 


$440,932,821.91 


AMERICAN TELEPHONE AND TELEGRAPH 
COMPANY—COMPARATIVE STATEMENT 
OF EARNINGS AND EXPENSES. 
Earnings: 1907. 1908. 
Dividends ........... $11.805,166.81 $13,280,127.54 
Interest and other 
revenue from asso- 
ciated and licensed 


Depreciation reserve. 


companies ......... 9.307,023.72 9,720.466.04 
Telephone traffic (net)  3.901,652.98 3,976,512.07 
Real estate........... 162,228.49 160,007.95 
Other sourceS........ 433,598.31 761,856.45 
$25,609,671.26 $27,898,970.05 

Expenses ........-+-- 2,130,381.16 2,003,956.06 
Net earnings....... $23.479,290.10 $25,895.013.99 
Deduct interest...... 7,209,902.16 7,773,306.73 
$16.269,.387.94 $18,121,707.26 

Dividends paid....... 10,943.644.00 12,459,156.00 
Palance ..seceecece $ 5.325.743.94 $ 5,662,551.26 
Carried to reserves..  $,500,000.00 3,900,000.00 
Carried to surplus... 1,825,743.94 2,662,551.26 


$ 5,325.743.94 $ 5,662,551.26 


pective business of the next five years, 
and after charging off even more than the 
usual depreciation, showed a loss. 

The work of moving the manufacturing 
department from Chicago to Hawthorne, 
Ill., is proceeding as rapidly as possible, 
anti the real estate in Chicago is on the 
market for sale. This property, which 
showed on the books of the company at 
$2,700,000, has been appraised by the 
Chicago Real Estate Board at $3,755,000, 


and offers have been made for part at 
more than the appraisement. 

There were outstanding in the hands 
of the public at the close of the year 
1,584,766 shares of capital stock of the 
American Telephone and Telegraph Com- 
pany. There were 26,370 shareholders 
with an average holding of sixty each; 
26,213 shareholders held less than 1,000 
shares each—an average of forty-three 
each; 153 shareholders from 1,000 to 10,- 
000 each, with an average holding of 
2,140 each; and four 10,000 or over each, 
holding a total of 121,516 shares. 

The balance of the $150,000,000 con- 
vertible bonds were taken by the bankers 
who bought the first $100,000,000. These 
became convertible beginning March 2, 
1909. 

With the proceeds, the financing of the 
company for all current operations, in- 
cluding financing of the associated com- 
panies, is completed: for 1909 and 1910. 
This, of course, includes the payment of 
the $25,000,000 five per cent notes due 
in 1910, and also provision for the $6,- 
000,000 five per cent Western Telephone 
and Telegraph Company’s notes due in 
1909. 

As to future financing, it is believed 
that it will be possible to so organize that 
a great part, if not all, of semi-urban and 
rural expenditures can be financed locally 
and a considerable part of all other financ- 
ing. This will reduce the necessary de- 
mands on the American Telephone and 
Telegraph Company for current opera- 
tions to an amount which can be very 


easily taken care of. 
eee 
A New Idea in Generators. 


A local Illinois paper in describing the 


‘starting up of a new electrical equipment 


gives the following information: 

“The generators on this machinery are 
the latest pattern manufactured, and are 
altogether the reverse from the original 
idea of generating electric current. In- 
stead of generating the electric current 
by friction on copper commutators and 
carbon brushes, the electric current is 
generated through wave current, and 
there is no friction of any kind what- 
ever. The main generator is composed 
of a field of wires on a wheel sixteen feet 
in diameter. On the outside of this there 
is a stationary armature composed of 
copper wire, with an air space between 
the two. The field is magnetized with 
the direct-current generator and passes 
from the field in wave currents into the 
generator, thence through the main wires 
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to the switchboard. It is simply on the 
same plan as picking up a small piece of 
steel with a common magnet, such as boys 
play with. Everything ran along smooth- 
ly until quitting time at 5:30. The ma- 
chinery was started up again on Monday 
morning and ran all day with excellent 
results.” 


ede 
Timber Seasoning and Wood Preser- 
vation. 

In recent years the importance of pre- 
serving timber from decay by the use of 
various antiseptics has been generally 
recognized in the United States. The 
value of properly seasoning timber before 
such treatment is not so generally known, 
though it is one of the most important 
features of the treatment. 

There dre three main advantages to be 
derived from the proper seasoning of tim- 
ber, namely: The increase in strength 
of the timber, the greater ease of injec- 
tion of antiseptics for preserving the 
timber, and the saving in freight charges 
due to the decreased weight. 

From thorough tests made by the 
United States Forest Service on various 
pieces of timber, it appears that thor- 
oughly air-dried or seasoned timber has 
about double the strength of the green 
material. It is well known to all oper- 
ators of wood-preserving plants that anti- 
septics are not only difficult to inject into 
green wood, but that it is practically im- 
possible to obtain a uniformly satisfac- 
tory treatment of such material at an 
economic cost, for the purpose of insuring 
a prolonged life. 

The last item would at first seem too 
trifling to be worthy of discussion, but 
from data obtained only recently it ap- 
pears that western yellow pine lost fifty 
per cent of its green weight after three 
to five months’ seasoning. This means & 
saving of fifty per cent of the freight 
charges and a corresponding saving in 


‘the handling of the timber, and is there 


fore too important a point to overlook. 
Considering these three points, it will 
be seen that there is not only a material 
saving in the seasoning of timber, but 
also a proportionate increase in the value 
of timber as a structural material. The 
seasoning of timber is never an expensive 
operation, even when done artificially. 
In the southern parts of the United 
States a satisfactory degree of seasoning 
could be obtained by exposure of the tim- 
ber to the air for a period of three to siz 
months. In some of thè northern states, 
however, a somewhat longer period 38 
necessary to,secure satisfactory results. 
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THE ECONOMY OF THE ELECTRIC 
DRIVE AS APPLIED TO BRICK 
AND TILE PRODUCTION.’ 


BY E. A. LOF. 

The question of the advisability of elec- 
tric drive in brick and tile factories may 
at the present be regarded as decided in 
the affirmative. There are a great many 
points that affect the character of power 
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FIG. 1—INDUCTION MOTOR DRIVING A BRICK MACHINE. 


distribution, and in addition to the sav- 
ing in cost of supplying power to the 
productive machinery, all these other fac- 
tors should .be given due consideration. 
The satisfactory and economical handling 
The satisfactory and economical 
handling of raw and finished ma- 
terial, reliability of service and 
the preventing of injury to in- 
dividuals must also be looked out 
for. Future extensions of the 
plant should be made possible 
without unduly rearranging the 
original equipment. 

The electrical distribution of 
power so fully meets the require- 
ments of brick factories that it has 
become recognized as pre-eminent- 
ly the proper method for use in 
large as well as in smaller plants. 

In making a choice between the 
various means for power distribu- 
tion, a manufacturer should nat- 
urally bear in mind the effect that the 
various arrangements may have on the 
several elements that enter into the manu- 
facturing cost. Manufacturing require- 
ments demand the earning of dividends, 
and this in turn necessitates that the 
product shall be turned out at the least 
total cost. l 


A mechanical system of driving is, be- 


FIG. 


1. Abstract of a paper read 
Brick and Ti paper rea before the Iowa 
January 14, 1909. Association, Mason City, Ia., 


3.—POWER PLANT OF 
CLAY CONSTRUCTION COMPANY, KACHELMACKER, O0. 
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sides inefficient, also inelastic. As ma- 
chines are added time and again, the 
shafting, bearings and hangers become 
so strained and twisted that it is a won- 
der that they do not break down alto- 
gether. The electric system, on the other 
hand, is perfectly elastic. Motors can be 
added from time to time without in any 
way affecting the efficiency of the system. 
Machines can be put in positions which 
would be impossible if they were driven 


by means of belting, and, besides this, a 
perfect control of the individual machines 
is made possible with the electric system. 

The fact, however, must never be over- 
looked that the generation of electricity 


by steam power must necessarily be dearer 
at the generator than the steam power 
itself. It is in the method of transmis- 
sion and application that electricity 
scores, and by installing the motors right 
near the productive machines, avoiding 
all unnecessary losses we can secure the 


. highest economy and beat commercially 


every other method of driving. 

The first cost of the power generating 
and distributing system is often of less 
importance as compared with other fac- 
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tors, which is, however, not the case in 
regard to the efficiency of the system. 
The losses in the distributing system 
naturally affect the size of the generating 
plant, and the value of this lost power 
is an item of great importance. With 
mechanical drive, these losses sre con- 
stant as long as the shafting is running, 
whether the productive machinery is run- 
ning or not. This is not the case with 
electric drive, as at no load, when the 


FIG. 2.—INDUCTION MOTOR DRIVING A DRYING PAN. 


motors are not running, there 1s no loss 
taking place in the system. 

An accurate knowledge of the absolute 
loss of power in driving shafts and belts 
would be of great value in determining 
the exact gain that would be 
affected if electric drive was sub- 
stituted for mechanical drive. 
There have been made many tests 
to determine these losses, and it 
has been shown with the plant 
running at full load they will 
range from thirty to fifty per 
cent; an average for clay-working 
plants being forty per cent. 
Should only a few machines be 
running, the losses may, of course, 
come up to seventy-five or eighty 
per cent of the generated power, 
or, in other words, four-fifths of 
the coal consumption is wasted 
in friction losses. With the elec- 
tric drive the losses are easily 
determined and will not exceed twenty- 
five per cent, of which twelve per cent 
ig consumed in the motors, five per 
cent in the wiring and eight per cent in 
the generators. With the electric system 
it is possible to insert indicating instru- 
ments in the various circuits, and a com- 
plete check can at all times be had on 
the power consumed by the various ma- 
chines. This is particularly valuable in 
testing departments, in order to deter- 
mine the power required for driving brick 
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machinery for different sorts of clay and 
in establishing accurate data of this nature. 

The advantage of electric drive is espe- 
cially apparent where the conditions de- 
mand the location of the power house at 
a distance from the manufacturing build- 
ings. Also, when cheap electric power 
can be purchased from an electric power 
company, the value of electric drive is 
still further accentuated. 

The alternating-current three-phase 
system is probably the best adapted for 
brick factories. This system is simpler 
than the direct-current system, in that no 
current has to be delivered to the ro- 
tating element of the motor through 
brushes and a commutator. The brushes 
and the commutators are the only parts 
of the direct-current motors in which 
trouble is liable to arise, due to accumula- 
tion of dust and dirt. Simplicity, dura- 
bility and freedom from breakdown are, 
therefore, the main advantages of the al- 
ternating-current motor. 


The pressure best suitable is 220 volts, 


as the danger by coming in contact with 
the wires is not very great, and as this 
pressure can directly be used for the light- 
ing system, which in all cases naturally 
is provided. Where very large motors 
are used, it may be advisable to use a 
pressure of 440 or 550 volts, as with 
this voltage the size of the wiring can be 
considerably reduced. Step-down trans- 
formers for the lighting system will, of 
course, have to be provided in such a case. 
The frequency of the system is usually 
sixty cycles, as the same gives good light- 
ing results, at the same time not causing 
any excessive inductive effects. 

For driving brick machinery, where a 
high starting torque is required, the in- 
duction motors with phase-wound sec- 
ondaries will exactly meet the conditions. 
The secondary winding itself has a very 
low resistance, which means high effi- 
ciency and good regulation. By the in- 
sertion of external resistance in the sec- 
ondary winding the motor will be able to 
develop a maximum torque of at least two 
times the normal running torque. Each 
motor should be provided with its own 
starter complete with overload and no- 
voltage features. 

The operation of every machine and 
conveyor by its own motor produces a 
very satisfactory appearance, but it may 
not return the most economical result. 
Very small motors are not so efficient as 
larger ones, and hesides they are more 
expensive per unit of power. For this 
reason it will frequently be found advis- 


able to drive a group of smaller machines 
with one motor of a larger capacity, pro- 
viding that the shafting for these ma- 
chines does not become too extensive. 

An example showing the actual saving 
of an electrically driven plant as com- 
pared to a mechanically driven one may 
prove of interest. Through the courtesy 
‘of the American Clay Machinery Com- 
pany, of Bucyrus, which company has in- 
stalled several very successful electric- 
driven plants, I have been fortunate in 
obtaining data that will give a very ac- 
curate idea of the saving that can be 
accomplished. 

Assume a brick plant with a yearly pro- 
duction of 25,000,000 bricks, which has 
to be equipped with the following pro- 
ductive machines: 


H. P. 
One brick machine, consuming...........e0- 15 
One DUE IMI No caey dees sorna erana e A here eis aara 50 
Three dry pans, each........ccceccccececcce 35 
Repressers and cutter... cc... cc cece cca cccece 85 
Elevators: orteeeoo s eaen aae a a a eared a o toe a .20 
CONVeEVOrS 65d tue iana ares ain ak e BO a dlaldien aut $ 
One exhaust fans oo... ccc cesses ceccceeccwcuc 50 
One CISC: fani kea eo aid oa dearest a cbse 10 


This will total approximately 350 
horsepower, the fans running twenty-four 
hours, but all of the other machinery only 
ten hours per day. 


STEAM-DRIVEN PLANT WITH SHAFTING. 


The average load during the period 
when the plant is running will be ap- 
proximately eighty-five per cent. 


COST OF INSTALLATION. 
One 600-horsepower boller equipment, 
complete with stacks, pumps, piping, 
Cl Cras Ga EA E we hiaid E A le Suse thee a $ 9,000 


One 400-horsepower engine..........cccees 4,500 
One 60-horsepower engine........... 0.00. 2,200 
One 15-horsepower engine................ 600 
Belting, shafting, complete................ 2,500 

Total cost of installation.............. $18,800 


HORSEPOWER-HOURS PRODUCED PER 


YEAR. 
400 H. P., 85%, 10 hours, 300 days=1,020,000 
7 H. P.. 85%, 24 hours, 300 days= 460,800 
Total nace ie wae mast Sua cana Sateen ees ee 1,480,800 
COST OF PRODUCTION, 
Fuel, elght pounds per horsepower- 
hour=5,900 tons at $2.................. $11,800 
Interest, depreciation, taxes, insurance, 
etc., on boilers and engines, 15% on 
S16, 200 ea Gaia cca alte: Gut har E Ae 2,445 
Interest, depreciation, taxes, insurance, 
etc., on shafting and belting, 30% on 
92000 etn aw stacins Mee we A auc Soler 750 
Oil, waste, etC......nesssessssssssoososen, 750 
One day engineer at $75....... ccc cece cece 900 
One day fireman at $60. ....... ccc cece ewes 720 
One night engineer at $60................. 720 
Total cost of operation................. $18,085 
STEAM-DRIVEN PLANT WITH ELECTRIO 


MOTORS. 
The average load in this case is only 
eighty per cent. 
COST OF INSTALLATION. 


One 500-horsepower boiler equipment, 

complete with stack, pumps, etc...... $ 7,000 
One 250-horsepower engine.......cccececee 4.000 
One 75-horsepower engine............. eee 2,200 
One 250-kilowatt, 3-phase generator..... - 2,800 
One f0-kilowatt, 3-phase generator...... 1,050 
CADE uty dations te aS eA oe iaa aes: 750 
One 60-horsepower motor for pug mill... 475 
One 75-horsepower motor for brick ma- 

CHINE Ca eer EaI E OEE EEEN A 675 
Three 35-horsepower motors for dry pans. 1950 
One 35-horsepower motor for cutters an 

VO DE CSSOVS: tes owibdcaiss noid ceden eee whe enaa 350 
One 20-horsepower motor for elevators.. 300 
One 8-horsepower motor for conveyors.... 115 
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One 10-horsecpower motor for disc fan... 
One 50-horsepower motor for exhaust fan 
with variable-speed regulator.......... 
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Less extra cost for buildings............ 


Total cost of installation................ $18,960 


HORSEPOWER-HOURS PRODUCED. 


350 horsepower, 80%, 10 hours, 300 days=840,000 
75 horsepower, 80%, 24 hours, 300 days= 432,000 


Total ....cccecsess Cade oe ee ee se e 1,272,000 


COST OF PRODUCTION. 
Fuel, seven pounds coal per horsepower- 


hour=4,450 tons at $2................0.. $ 8,900 
Interest, - depreciation, taxes, insurance, 

etc., 15% on $18,960.........ssesessesoeo 2,845 
OHN, waste etC. ilies oases euan 500 
One day engineer at $75..........-..-2 00s 900 
One day fireman at $60.......s.sossseseses 720 
One night engineer at $60............... 720 

Total cost of operation.............0.. $14,585 


Cost with mechanical drive. .....$18,085 
Cost with electric drive......... 14,585 


Ca 


Saving by electricity......... -$3,500 
= 191% per cent. 

For gas-driven plants, the respective 
costs will be somewhat less than with 
steam-driven. | 

Assume the same plant as before, but 
with gas engine, we get: 


GAS-DRIVEN PLANT WITH SHAFTING. 
COST OF INSTALLATION. 


Producer equipment. .....essssessooressse. any 
Gas engineS.........sescsessessesesecneess ATH 
Belting and shafting..........eseseseseee. ; 
Total ocu0 un we se Baek BGM eRe wee ee ees $35,500 
COST OF PRODUCTION. 
Fuel, 11%, pounds of coal per horsepower- | 
hour=1,010 tons at $2.50.......-eeeeeees $ re 
Interest, depreciation, taxes, etC.......+-- "E00 
Oil, waste, ClO... cc rec cece wees e een cecenee 00 
One day engineer at $75.....--.eeeeeeeees 190 
One helper at $40......e cece eer eeevees ee aah 
One night engineer at $75.......eeceeees 
Tóta an iowa ae Sa a ew AAS ewe a $11,005 
GAS-DRIVEN PLANT WITH ELECTRIC 
MOTORS. 
COST OF INSTALLATION. nià 
Producer equipment........cceeeeeeeeeees + ete 
GAS CNBINES....cceececcncacccrcecccaveceres O50 
A n ER E E EE E he geass 730 
ADH NE cic cccccesrccccvcccerncssessceeseee 
MOtOrs ... ceca cc ccc ccc ee eee r eens eseeere 3,660 
$35,260 
Less extra cost for building...........-++: 2,50 
Total 1c dee saw ou nate stew ehS ae renee? $32,760 


COST OF PRODUCTION. 


Fuel, 1% pounds per horsepower-hour= sane 
950 tons at $2.50.....s.seesoeso rrr eye. ~ 


Interest, depreciation, taxes, etc.....--- 200 
Oil, waste, etc..... er ee PPE s.e.. 30 
One day engineer at $75........ sare iaaii 190 
One helper at $40........-0e6 OER ie aot 300 
One night engineer at $75....--.-.-e+e000 Y 
Total fsck 0 ee RSA EF ER RT SS $ 9,775 
Cost with mechanical drive..... eee 
Cost with electric drive. eoeoevevetes o 9,7 


Saving by electricity......... «$1,280 
= 11 per cent. 

Another place where a considerable sav- 
ing can be made is by adopting electricity 
for the hauling of the clay from the clay 
banks to the factory. In one case in 8 
brick plant outside of Chicago where this 
system has been installed, the operating 
force alone for this part of the plant was 
reduced by about ten men. 

That there is a very large field open 
for the introduction of electric drive 1 
existing brick plants and_thetremendous 
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saving that thus could be accomplished is 
shown by the government’s statistics. 


Number of plant8S.......sessenssssssessss> 4.643 
Number of plants reporting.............. 3,476 
Number of steam engines................ 4,113 
Total hOrsePOWEP... 1... ccc ccee eee eee eee 246,200 
Number of gas engineS...........eeeees 220 
Total horsepOwer..........ccc cece ecsecees 6,245 
Number of electric motorS..........0eee0% ‘ ee 


Total HOTSEPOWET. .... ce cece cece ce enneeceee 

Before concluding this paper it would 
be well to consider what one of our promi- 
nent brick-machine manufacturers has to 
say in regard to the electric drive: 

“Try to picture in your mind a brick 
plant free from line shafting and the 
necessary millwright work to support it, 
or the necessary brick or concrete piers. 
No line-shaft bearings to require proper 
oiling. No pulleys. No couplings to 
work loose. No belting to fan the air, 
break or get loose and slip. No constant 
renewals and sewing of same. No danger 
of employes being maimed by being 
caught in belts, and such accidents to be 
followed: up by annoying and expensive 
lawsuits. And when the ‘electric juice’ 
is taken from a centralized plant or trol- 
ley line there will be no boilers, no en- 
gines, no engineer, no fireman, no water, 
no coal, no smoke, soot, ashes, or dust. 
With the machinery properly built, set- 
ting on good foundations, driven by di- 
rect-connected motors, a greater portion 
of the noise is removed. Then imagine 
a drier drying your brick with waste heat 
drawn from kilns being burned with pro- 
ducer or natural gas, thus eliminating 
smoked-up brick in the drier, no coal 
lying around the kilns, no men to handle 
the coal and ashes from the kiln, no 
moke rolling from the kilns. This is 
not a dream, but the future brickmaker’s 
millennium, which a great many are en- 
joying today.” 


odo 
To Regulate Telephones in New York. 


Assemblyman Cuvillier, of New York, 
has introduced a bill prohibiting telephone 
pools, trust agreements and combinations. 
It also requires all long-distance telephone 
companies and all local exchanges to ad- 
mit telephone connections at all ex- 
changes with all rural lines applying 
therefor at the maximum rate of twenty- 
five cents per month for switch charges 
for each telephone on any rural line ad- 
mitted and fixes minimum rates to be 
charged for messages according to the 
distance. The violation of any of the pro- 
visions of the act is made a misdemeanor 
punishable by a fine of not less than 
$1,000 or more than $5,000, or impris- 
onment. The company violating the pool 


and trust provisions also forfeits fran- 
chises, 
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Iowa Electrical Association. _ 

The annual convention of the Iowa 
Electrical Association will be held at 
Cedar Rapids, Iowa, on Wednesday and 
Thursday, April 21 and 22. The asso- 
ciation has had a very useful career and 
is steadily growing in numbers and in its 
importance to the central stations in the 
state of Iowa. The programme for the 
coming meeting has been arranged so as 
to reflect the greatest practical benefit to 
the delegates attending the convention, 
and there will be a discussion of operating 
experiences from every angle and view- 
point. The following programme has 
been announced: 

WEDNESDAY, APRIL 21, 10 A. M. 

Address of welcome, Honorable J. T. 
Carmody, mayor of Cedar Rapids. 

Response, P. B. Sawyer, Des Moines. 

Address of President, L. D. Mathes, 
Dubuque. 

Reading of minutes. 

Committee reports. 

Paper, “Portable Vacuum Cleaners,” 
O. A.’ Brownell, Lake City. 

AFTERNOON SESSION, 2 P. M. 

Paper, “Application of Electricity in 
the Conduct of the Modern Home,” Mrs. 
L. D. Mathes, Dubuque. 

Paper, “The Effect on Central-Station 
Revenues of the Introduction of the Tung- 
sten Lamp,” Thomas Ferris, Osage. 

Twenty-minute talk, “On Ornamental 


Curb-Line Illumination,” D. F. Fradette, 


Des Moines. 

General discussion. 

THURSDAY, APRIL 22, 10 A. M. 

Paper, “The Amount of Daylight Busi- 
ness Sufficient to Justify Twenty-four- 
hour Service, and Methods Adopted to 
Increase the Daylight Load,” M. A. Har- 
rison, Nevada. 

Paper, “Aid of Prismatic Reflector to 
the High-Efficiency Unit,’ Morgan P. 
Ellis, New York. 

General discussion, “On the Progress 
of the Introduction of Heating Units by 
Central-Station Companies.” Discussion 
lead by representatives of the trade. 

AFTERNOON SESSION, 2% P. M. 

Paper, “The Story of a Successful Sign 
Campaign, with Facts and Figures,” J. 
B. Lindl, Dubuque. 

T'wenty-minute talk, “Selling Electrical 
Domestic Appliances in a Small Town,” 
W. W. Sterns, Humboldt. 

Discussion, “Of the Importance of 


Close Inspection of Customer’s Installa- - 


tions,” W. J. Greene, Cedar Rapids. 
Twenty-minute talk, “Does It Pay the 
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Central Station to Be Broad-Gauged in 
Dealing with Its Customers?” by the 
president. 

Executive session. 

The association will provide, free of 
any expense, a large exhibition hall and 
will also supply all of the electrical en- 
ergy required by exhibitors. This prac- 
tice was introduced last year and met 
with such hearty appreciation by the 
manufacturers, that it has been made a 
permanent institution. Reservation for 
space can be made through W. N. Kieser, 
secretarv, Des Moines, Iowa. 
ede 

Louisville Electrical Show. 

The Southern Electrical and Industrial 
Exposition, which will be held at the First 
Regiment Armory in Louisville, Ky., 
April 12 to 24, will be the most important 
electrical event ever held south of the 
Ohio River. Louisville and the South 
generally are notably deficient in point 
of electrical development, and the object 
of this exposition is to awaken greater 
interest in the use of electricity. The in- 
dustrial end of the exposition, however, 
has not been neglected, and those who at- 
tend will be amply repaid in this connec- 
tion also. . 

The exposition is being promoted by 
the Louisville Commercial Club, which 
has a known capacity for this sort of 
work. The exposition is expected to be 
productive of the best results, since there 
is now being waged in the South the 
greatest advertising campaign ever at- 
tempted on an occasion of this kind. The 
entire South has been flooded with litera- ' 
ture and souvenirs. The railroads of the 
South have also come nobly to the front, 
having fixed the exceptionally low rate of 
one fare plus twenty-five cents for the 
round trip from any point south of the 
Ohio River and east of the Mississippi 
River. 

Sufficient space has been sold to date 
to guarantee the success of the project 
and among the exhibitors will be found 
some of the most prominent manufac- 
turers of electrical apparatus in the North 
and East. 


ede 
Work Begun on Dirigible Wireless 
Airship. 

It is announced that drawings and 
plans have been completed and construc- 
tion will begin at once at the balloon fac- 
tory of Leo Stevens, in New York city, of 
a dirigible balloon, which will be con- 
trolled by means of wireless apparatus. 
The dirigible is the invention of M. O. 
Anthony, of: New. York. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


CHAPTER VII. (Part I.)—-THERMAL 
APPLICATIONS. 


ELECTRIC HEATING. 

Electric heating as applied to cooking, 
the heating of rooms, cars and the like, 
is adapted equally well to alternating or 
direct currents, depending as it does on 
the heat generated by an electric current 
in overcoming the resistance of a con- 
ductor. There is nothing particularly 
new in the applications of electricity for 
such purposes as far as the principles that 
are involved are concerned. Many very 
ingenious devices for their utilization in 
sundry ways have been put upon the mar- 
ket. The great difficulty in the general 
usage of electric heating devices is that 
the cost ig considerable as compared to 
ordinary fuels. In many cases, however, 


FIG. 142.—COILED HEATING UNIT. 


cost is sacrificed to convenience, and it is 
in such a field that these appliances find 
special favor. 

There is no better method of obtaining 
a constant temperature than by means of 
electrically heated coils, and the tempera- 
ture can easily be regulated by changing 
the value of the current. 

Probably the most common method of 
electric heating is that in which the cur- 
rent flows through wires imbedded in an 
insulator. A heater of this type is illus- 
trated in Fig. 142. A coil of resistance 
wire is wound in the form of a flat spiral 
with mica insulating strips between its 
convolutions and held against a layer of 
quartz grains imbedded in enamel. 

Another form of heater is illustrated in 
Fig. 143 and is known as the cartridge 
type. It consists of a thin strip of re- 
sistance metal wound edgewise, insulated 
with fireproof cement and then inserted 
in a mica-lined brass tube, which is then 
filled with cement, leaving the terminals 
projecting, as shown in the figure. One 
or the other of these forms is ordinarily 
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used for cooking utensils, as illustrated 
in Fig. 144, for soldering irons, shaving 
mugs, flatirons and cigar lighters. In 
the cigar lighter a thin piece of per- 
forated mica is placed in a metal cap 
which fits a porcelain plug base and pro- 
tects the heating coils. To light a cigar 


FIG. 143.—CARTRIDGE-FORM 
HEATING UNIT. 


it is only necessary to place the end 
against the perforated disc; the hot air 
drawn through the holes in the mica 
ignites the cigar even before the disc be- 
comes red. 

An application where steady, uniform 
heating is requisite is in laundry ma- 
chines and electrically heated electro- 


typers’ matrix dryers. Aside from these . 


there are innumerable other applications, 
such as apparatus for distilling water, 
glue pots, tire vulcanizers and many 
others. 

Fig. 145 shows an application based 
upon a somewhat different principle. 
Sinee in an incandescent lamp all the 
electrical energy not converted into light 
is turned into heat, it is possible to build 
an attractive air heater or radiator, using 
special incandescent lamps heated to a 
low brilliancy. The filaments are long 
and thick. 

There is another system of electric 
heating based upon the heating of a high 


FIG. 144.—ELECTRIC BROILER. 


resistance which is obtained by painting 
a thin film of gold or platinum upon 
mica. These thin strips of mica, carrying 


a mere film of conducting powder which 


has been pasted on with a flux and then 
brought to a high temperature, are packed 
close together with strips of mica between 
the conducting surfaces. 
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Rods made of a fused mixture of metal- 
lic powder and quartz or kaolin which 
has been subjected to great pressure are 
sometimes used as the resisting medium 
for converting electrical energy into heat 
energy. 

Still another mixture invented in Ger- 
many and known as kryptol is said to 
consist of a mixture of graphite, carbo- 
rundum, silica and clay. ‘The size of 
granules of kryptol varies with the volt- 
age used; they are spread out in a non- 
conducting vessel which will stand high 
temperatures and the current is passed 
through by means of graphite electrodes 
Temperatures up to 3,600 degrees F. can 
easily be obtained in this manner. 

OPo 

Plan for Lengthening Subway Plat- 

forms. 

The New York Public Service Com- 
mission has received a plan from the In- 
terborough Rapid Transit Company for 
the lengthening of the local and express 


FIG. 145.—LUMINOUS ELECTRIC RADIATOR. 


station platforms in the New York sub 
way thus permitting the use of ten-car 
trains on the express tracks and six-car 
trains on the local tracks. This will cost 
approximately $1,000,000, and can be 
done as an extra under the contract cov- 
ering changes in the subway. The length- 
ening of the platforms was suggested by 
President Shonts at the time the Inter- 
borough Rapid Transit Company made 
its proposition to spend approximately 
$50,000,000 on increasing subways M 
New York city. He then stated that the 
work would take about ten months and 
would increase the facilities of the sab- 
way twenty-five per cent. 
eee 
Great Eastern Telephone Company. 
A special meeting of the Great Easten 
Telephone Company will be held ee 
company’s office, 32 Broadway, New Yor 
city, on April 5, to vote on increasing 
the capital from $1,000,000 to $50,000,- 
000, and also tō elect a board of directors. 
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Boston Edison Employes’ Club. 
eral years ago the management of 
the Boston Edison Illuminating Company 
: n with other large cor- 
sought, 1n commo ae 

rations, to encourage a community o 
interest among its employes that would 
lead to closer harmony of social interests 
throughout the organization. In the 
early days, when the number of employes 
was small, the company was one big fam- 
ily. As the company grew, however, this 
intimate relation necessarily suffered to 
gome extent. The employes were scat- 
tered over a larger territory and the gen- 
eral meetings were less frequent. A club 
was then started among the employes, and 
the results were satisfactory for a time, 
but the scope of the organization was not 
as complete as general experience in cor- 
poration development has proved possible 
in later years. It was found that a 
wider range of interests must be included. 
The list of employes was constantly in- 
creasing and it was useless to keep up a 
club organization unless the plans in- 
cluded “what everybody liked.” 

As a result the present Edison Em- 
ployes’ Club was organized in October, 
1907. From the first the new club has 
proved remarkably successful. Of the 
850 employes of the company over 600 
are now members. There is a small 
initiation fee, together with the annual 
dues, which afford a fund, from which 
the expenses of the numerous entertain- 
ments can be defrayed. The membership 
includes the employes in every depart- 
ment, messenger boys, clerks, stenogra- 
phers, linemen, electricians, firemen, engi- 
neers, oilers, bookkeepers and all of the 
officers of the company. Everyone takes 
an active interest and gives his ideas as to 
what should be done for entertainment 
and for improving the time through co- 
operative study or in clases that attend 
lecture courses. 

The club holds its regular meeting on 
the first Friday evening of each month 
in the auditorium of the Edison Building. 
The management of the company has set 
aside the entire third floor of this build- 
ing for the convenience of the employes, 
especially club members. The room is 
fitted with a stage, upon which plays and 
vaudeville entertainments are given. The 
conveniences are all that can be found in 
the modern club room. There is a com- 
plete library of books on electrical sub- 
jects, together with some fiction; and files 
of the daily papers, as well as of tech- 
nical magazines, are maintained. Broad 
tables and comfortable chairs make the 


Sev 


library room an attractive place for read- 
ing and study, and it is open generally 
throughout the day. 

The club meetings are devoted: chiefly 
to forms of entertainment, it being re- 
garded as specially important to provide 
for suitable recreation. After the meet- 
ings the chairs are cleared away and 
dancing is enjoyed, and frequently light 
refreshments are served. 

An especially important feature of the 
club work this winter is a course of lec- 
tures on “Electrical Engineering,” by 
Prof. Sydney W. Ashe of New York. 
These lectures started with the elementary 
principles of electrical work, profusely 


illustrated by the use of a stereopticon 


and with experiments which Professor 
Ashe makes before his audience. He will 
take the class through almost the entire 
field of practical work in electricity. 
There will be twenty of these lectures, 
coming on every Thursday, until next 
June. To accommodate those who must 
work through the night the lecture is 
given at one o’clock in the afternoon, and 
repeated at seven o’clock in the evening 
for those who are at work during the day. 

The young women employes of the 
company are as interested in the success 
of its work as are the men. They attend 
in large numbers every monthly meeting, 
and took upon themselves the programme 
for the March meeting. The entertain- 
ment included a short play, “The Bache- 
lor’s Dream,” tableaux, vocal and instru- 
mental solos. The men will give a similar 
entertainment in June. The annual 
dancing party of the club was held in 
Paul Revere Hall, Mechanics Building, 
February 12. This is always a great so- 
cial function in the company and is at- 
tended by nearly all the employes. 

Bowling contests have been especially 
keen among the club members this win- 
ter. Each department of the company 
selected a team, after competitive contest 
among the applicants, and the bowling 
series have been carried on with enthusi- 
asm. The same plan of selection is 
adopted in the summer for the organiza- 
tion of baseball teams, so that each de- 
partment gets out its best ball players. 

The management of the club is under 
the direction of an executive committee, 
composed of one member from each de- 
partment of the company, who is elected 
by the club members in his department. 
The present officers include: H. W. Mo- 
ses, president; L. L. Elden, first vice- 
president; John J. Buckley, secretary; 
and John H. Guy, treasurer. 
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The Faraday Society. 

The forty-second ordinary meeting of 
the Faraday Society was held on Tuesday 
March 2, 1909, at the Institution of Elec. 
trical Engineers, 92 Victoria Street, Lon- 
don, S. W. Dr. N. T. M. Wilsmore oc- 
cupied the chair. A paper was read by 
Dr. V. H. Veley on the rate of evolution 
of gases from homogeneous liquids. Dr, 
J. C. Cain and F, E. E. Lamplough dis- 
cussed experiments by the latter gentle- 
man on the same subject, and some criti- 
cisms were made by the former and an- 
swered by the latter. F. E. Weston de- 
scribed some experiments, with apparently 
anamalous results, on the rate of decom- 
position of a solution of NaNO, and 
NHCl. Drs. Senter and Feilmann 
also contributed to the discussion. 
The next ordinary meeting of the society 
was announced to take place on Tuesday, 
March 30, when the following papers 
were to be read: “The Electro-Analysis 
of Mercury Compounds, with a Gold 
Cathode,” by F. M. Perkin; “The Rela- 
tion Between Composition and Conduc- 
tivity in Solutions of Meta and Ortho- 
Phosphoric Acids,” by E. B. R. Prideaux ; 
“A New Electrical Hardening Furnace,” 
by E. Sabersky; “Experiments on the 
Current and Energy Efficiencies of the 
Finlay Alkali Chlorine Cell,” by F. G. 
Donnan. 


ede 
Electrical Cooking and Heating Devices 
for a Modern Hotel. 

The Stanley Hotel at Estes Park, Colo., 
one of the magnificent new hostelries in 
that part of the country, is to be operated 
entirely by electricity. F. O. Stanley, 
the proprietor, is sparing no expense in | 
the equipment of the house, and has ac- 
quired his own waterpower, which, at a 
distance of four miles, will provide enough 
electric power to supply not only all of 
the electricity for use in the hotel, but 
for his own private residence and other 
cottages in Estes Park. Strect lighting 
will also be supplied from the same source. 

The owner is determined to make his 
hotel representative of the latest ideas in 
applications of electricity, and has ordered 
from the General Electric Company a 
complete electric-cooking equipment for 
his kitchen; electric water heaters for sup- 
plying hot water, for the baths, kitchen 
and laundry; electrically heated mangle 
for the laundry ; flatirons, ete. When open 
for regular service this summer the hotel 
will be up to the minute in all of its 
electrical appointments. 
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NATIONAL ELECTRICAL CODE 
RULES. 


ANNUAL MEETING OF THE ELECTRICAL 
COMMITTEE OF THE UNDERWRITERS’ 
NATIONAL ELECTRIC ASSOCIATION, 
NEW YORK, MARCH 24 AND 25. 


The annual meeting of the Electrical 
Committee of the Underwriters’ National 
Electric Association was held at the rooms 
of the New York Board of Fire Under- 
writers, New York city, March 24 and 25. 
The first meeting was called to order by 
F. E. Cabot, chairman, and the rules and 
suggestions were read in order by C. M. 
Goddard, secretary. The suggested rules 
and changes had been prepared in pam- 
phlet form and were made up from sug- 
gestions which had been received during 
the vear and also as a result of the delib- 
erations of the sub-committees af the gen- 
eral committee prior to the annual meet- 
ing. The first session was opened shortly 
after 10 a. m., Wednesday, March 24, 
with nearly fourscore in attendance, this 
number being considerably increased dur- 
ing the day. 

The first matter considered was the re- 
port of the committee on circuit-breakers. 
The report of the committee was amended 
so as to indicate that where circuit-break- 
ers were of a peculiar design, they should 
be submitted for special examination and 
approval before being used. 

The discussion of this report dealt 
principally with the breaking capacity and 
with section 9a. The following rule was 
suggested for the breaking capacity : 
“Must successfully operate three (3) times 
with two (2) minute intervals interven- 
ing without incapacitating the breaker, 
the condition of the testing circuit to be 
as given in the following table: 


Minimum 
Available 
Per Cent Capacity 
Voltage Drop of Supply 
in Test System 
Current Circuit with (Not Includ- 
Rating of Rated Current ing Overload 
Breaker. Flowing. Capacity). 
0 to 190,....... 2 1,000 
191 to 300........ 3 3.900 
JON cbsecerie cianie 4 4,000 
BOO co 2aie tasaa ri 5 5,000 


“Note: No filing of contacts or other repair- 
ing of the breaker to be made during the test. 

“Multiple breakers must comply with above 
requirements, whether the tests are made on all 
poles at once or on any pole individually.” 


Rule 9a, which reads, “Each feed wire 
from a railway power plant before it 
leaves the station must be equipped with 
an approved automatic overload circuit- 
breaker or other equivalent approved de- 
vice,’ was questioned as to whether the 
feed wires referred to meant four or five 
wires as one line, and therefore requiring 
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one circuit-breaker, or whether one fuse 
and two circuit-breakers could be used on 
a three-phase system. 

Section 21 was revised to read, “Ex- 
cepting on main switchboards, or where 
otherwise subjected to expert supervision, 
circuit-breakers will not be accepted for 
alternating-current motor circuits unless 
fuses are also provided. For alternating- 
current motor circuits one side of the line 
may be protected by a circuit-breaker and 
the other side by a fuse. This rule ap- 
plies up to the maximum capacity for 
which enclosed fuses are approved. For 
circuits above that capacity circuit-break- 
ers only will be required.” This rule 
was referred to the committee on revision 
of the Code. The ruling on the breaking 
capacity was severely criticized, but the 
chairman stated it was a step in the right 
direction, and the whole report of the 
committee on circuit-breakers was adopted. 

The next matter taken up at the morn- 
ing session was the report of the com- 
mittee on cabinets. This report was 
adopted after some discussion and criti- 
cism of the lack of more definite require- 
ments concerning the design and also re- 
garding the question of spacing between 
the door and other parts. Provision was 
also made for the including of metal 
molding in connection with the linings 
of cabinets and in connection with com- 
position cabinets. 

The laboratory report on flexible cord 
and cables was adopted. It was suggested 
that a rule should be incorporated calling 
for a flame-proof covering. In damp places 
the braided coverings are to be of thor- 
oughly saturated moisture-proof covering 
three-quarters of an inch in thickness, and 
an additional braided waterproof covering 
over the whole may be required. Porta- 
ble cord, except in offices, dwellings or 
similar places, where the cord is not liable 


to rough usage and where appearance is — 


an essential feature, must meet all the 
requirements for flexible cord for pend- 
dants, and in addition must have a 
braided cover over the whole. In moist 
places the outer cover must be saturated 
with a moisture-proof compound three- 
sixty-fourths of an inch in thickness 
thoroughly slicked down, and having an 
approved filler instead of the extra layer 
of rubber and two outer braids. 

The report of the committee on stage- 
cable specifications was adopted without 
discussion, as was also the report of the 
committee on details of switchboards. 
Theatre-stage cables shall consist of not 
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more than three flexible copper conduct 
ors, each of a capacity not exceeding No. 
4 B. & S. gauge, each of which shall be 
built up of wires not larger than No. 26 
B. & S. gauge, each conductor to have a 
tight, close wind of cotton, or some other 
approved method must be employed to 
prevent a breaking strand puncturing the 
insulation. The conductors are to be 
twisted together, a filler of approved ma- 
terial being used to make the cable round 
and to act as a cushion. 

It was suggested that the committee on 
details of switchboards be discharged. 

The report of the committee on mle 
13a, which was appointed to consider pro- 
posed changes in the grounding rule and 
the question as to whether it should be 
made mandatory, reported that as they 
were asked only to make this rule man- 
datory up to and including 150 volts for 
alternating-current secondary circuits and 
to prohibit grounding of such circuits 
carrying in excess of 150 volts, it is eri- 
dent that this suggestion cannot be based 
on the question of the fire hazard, because 
this hazard is as great from an wn- 
grounded circuit in excess of the 150 volts 
as from such circuits carrying not over 
150 volts. The committee believed that 
the Underwriters have no right to enforce 
a rule which cannot be defended on the 
ground that it is adapted for the purpose 
of lessening the fire hazard. 

Mr. Goddard, the chairman of this 
committee, stated that the Underwriters 
were willing to recommend changes in 
rule 13a, which would cover the life as 
well as the fire hazard when there was 
an agreement between the members of 
the association. From the discussion, it 
seemed evident that, although some 
changes in the rule should be made, the 
subject was not fully covered by the com- 
mittee’s report, especially as systems Car- 
rying over 150 volts were not included. 

The first business of the afternoon 8°- 
sion was the report of the committee a 
rule 64. This was adopted without dis- 
cussion, as was also the report of the com- 
mittee on auto-starters. 

The committee on recodification made 
the following suggestions: 

First—That the Code be printed in two 
parts: (a) This part to include Classe: 
A, B, C and E of the present Code. 4 
This part to include Classes D and F ° 
the present Code. , 

Second—That fine-print notes be hm 
ited to suggestions and explanations, an 
shall not/ be -considered as mandatory: 
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Such fine-print notes as are in effect rules 
are to be printed in regular rule type. 
Third—T hat cross-references be elimi- 
ed when feasible, so that the rules will 


nat 
mselves as far as pos- 


be complete in the 


ible. 7 
j Fourth—That proofs of the 1909 edition 


of the Code, with the above recommenda- 
tions carried out by the Recodi fication 
Committee, be submitted by the secretary 
to the full committee for final approval. 

This will mean that the principal Code 
will only contain rules and exceptions, and 
not recommendations which will some- 
times apply as rules, and this construction 
will greatly simplify matters. The Te- 
port of the committee on recoditication 
was adopted. 

The committees on wiring of electric 
cranes, fans, motors, telephones, switch- 
board, lighting, variable-speed motors, 
rule 2a, rheostats and street railways, did 
not have any reports to offer. 

The report of the committee on switches 
and cut-outs was adopted. In this report 
the recommendation of the withdrawal of 
the approval of Edison plug cut-outs for 
250-volt service, these cut-outs to be lim- 
ited hereafter to voltages not exceeding 
125 volts, was revised by including three- 
wire where the neutral is grounded and 
the potential between outside wires is not 
above 250 volts. The suggestion recom- 
mending that ratings for snap switches be 
not standardized was omitted. 


SUGGESTED CHANGES IN THE RULES. 


The action on the suggested changes in 
the rules was as follows: 

The suggestion to strike out Section d 
of Rule 12 was adopted. 

The sense of the changes to Section a, 
Rule 12, Section b, Rule 12, Section e, 
Rule 12, and Section g, Rule 12, but not 
the wording, was adopted, and the whole 
matter was left to the committee on re- 
codification. 

The addition to Section b, Rule 14, 
reading, “For wires smaller than No. 8 
B. & S. split knobs shall be used and tie 
wires and knobs will not be approved,” 
was adopted. 

The second day’s session was opened 
about 10 a. m. Thursday, by continuing 
the discussion of the suggested changes 
in the rules. 

Rule 26, Section a, was adopted, with 
the following exception to the rule: “Ex- 
cept in straight electric fixtures, where 
the insulation of conductor and the armor 
of fixtures are the equivalent of a conduit 
or armored cable system and where used 


with approved wireless clusters or where 
the double-braided wire extends directly 
into the socket, the insulating joint may 
be omitted.” The wording is to be 
changed so as to exclude brass shell clus- 
ters. 

The suggestion to strike out Section e 
of Rule 31A was not adopted. 

The suggestion amending the fine-print 
note of Section b, Rule 40, by striking 
out the reference to Rule 43, was adopted. 

The amendment to Section a, Rule 
49A, was referred to the committee on 
junction boxes. 

The amendment to Section i, Rule 49A, 
was approved. The amendment to Sec- 


‘tion c, Rule 54A, was approved. 


The suggestion concerning Section b, 
Rule 55, to change the rating of lamp 
sockets to volts and amperes for both key 
and keyless type, was referred to the 
laboratories. 

The suggestion to amend Section j, 
Rule 55, to read as follows: “All in- 
sulating material in which any current- 
carrying and operating parts are mounted 
must be of porcelain or other approved 
material.” 

The new section to be added to Rule 
57 to read as follows: “Terminals must 
be designed to secure a thoroughly good 
and permanent contact with the supply 
wires, which contact must not be lessened 
by the motion of the lamp during trim- 
ming,” was approved. 

The suggestion to amend Section f, 
Rule 60, to read as follows: ‘“Motor- 
starting rheostats for direct-current cir- 
cuits must be so designed that the contact 
arm cannot be left on intermediate seg- 
ments, and must be provided with an 
automatic device which will interrupt the 
supply circuit before the supply of the 
motor falls to less than one-third of its 
normal value. In motor-starting rheo- 
stats for alternating-current circuits, the 
automatic interrupting device may be 
omitted,” was approved. 

Upon the other suggested changes the 
committee recommended no action, and 
this recommendation was adopted. 


MISCELLANEOUS SUGGESTIONS. 


The miscellaneous suggestions were then 
taken up: 

The suggestion that “rules be adopted 
allowing change in the relative positions 
of service switch and cut-out and meters 
in order to prevent theft of current” 
aroused some discussion, as the mean- 
ing of the section, so that this was re- 
ferred hack to the committee. 
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The suggestion that a sub-committee be 
appointed on fixtures and fixture Wiring 
which request came from various fixture 
manufacturers, was approved. 

The suggestion that a committee he 
appointed on Rule 12a was referred to 
the conference committee. 

The suggestion that the question of 
flame-proof carrying on wires required 
by Rule 32 be considered, was referred 
to the committee on street railways, | 

The suggestions that requirements be 
adopted covering installation of wires 
cables when passing through any buil 
as feeders to another building; that rules 
be adopted allowing the use of approved 
varnished cambric cables of No.6 B. & S. 
gauge and upward, and that a committee 
be appointed on Wiring and installation 
of high-tension motors, was referred back 
to the committee. _ 

The suggestion that al] lamps consum- 
ing in excess of 175 watts be equipped 
with a base so formed that the lamps will 
not fit sockets or receptacles of lower 
wattage was referred to the laboratories, ` 

The suggestion that the grounding of 
metal ceilings to water pipe be. required 
was referred to the National Fire Pro- 
lection Association. 

The suggestions that all metal linings 
of sockets be of copper and that a ruling 
be made regarding the wattage of Nernst- 
lamp glowers, was referred to the labora- 
tories. 

The suggestion that self-starters be at- 
tached on all alternating-current starters 
was referred to the committee on auto- 
starters. 

The suggestion that the maximum 
weight of any consuming device, together 
with ihe shade or other special device 
which would be attached to a pendent 
flexible cord be fixed, and that there be 
a rating of wattage for ceiling and desk 
fans, was referred to the laboratories. 

The secretary announced that as the 
Code was changed every two years, and 
that as the suggested changes were becom- 
ing fewer in number each year, that un- 
less some extraordinary difficulties should 
arise, the next meeting of the Electrical 
Committee would be held in March, 1911. 

Mr. Wynkoop, of the electrical inspec- 
tion service of the city of New York, an- 
nounced that in all probability the 1909 
Code would be adopted by the city of 
New York. 

Mr. Goddard announced that changes 
in rules did not go into effect until printed 
in either the Code or thé Supplements 


and 
ding 
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THE ELECTRIC GARAGE.’ 


BY S. P. REED? 


The maintenance of an electric garage 
is an absolute necessity in every locality 
where electrics are sold and used. This 
is true both from the standpoint of the 
owner and dealer. 

Here is a common story. A man is 
taken out for a trial trip. As he nears 
home he expresses his entire approval and 
says he believes he understands how to 
operate the machine and to read the me- 
ter. He asks the dealer to give the wife 
and daughter a trial spin. They, too, are 
enthusiastic, but the deal falls through in 
the end, not because they are not all anx- 
ious and willing to buy the machine, but 
the man discovers that he will have to 
charge and care for his own machine. 
He is wise enough to know that he has no 
training and the undertaking would prove 
a failure. 

A gentleman in Palo Alto bought an 
electric for his daughter. He had a fine 
home garage fitted up and all went so 
well that he often took the electric to his 
office in preference to his gasoline car, as 
it was so much easier to start in the 
morning, but soon the charging plant de- 
veloped difficulties, the car was left dis- 
charged for a long time, bringing on bat- 
tery trouble, and eventually the outfit was 
discarded. 

Last year a Menlo Park resident bought 
an elegant coupé with a complete charg- 
ing outfit and numerous instruction books, 
but as there was no one to properly in- 
terpret the instructions this outfit, too, 
was discarded. 

Case after case might be cited, all going 
to prove that the dealer must have a 
garage in connection with the salesroom, 
and not encourage the owner in the idea 
that he can take entire care of his ma- 
chine. The average owner might charge 
his own car, but when the difficulties 
arise, which are sure to come to the ama- 
teur, he ought to rely on a competent 
garage man. 

Electric vehicles must not be sold where 
the owners cannot be in close touch with 
the electric garage. A man familiar with 
his own occupation and having his time 
taken up With it cannot be expected to 
take up a new occupation and succeed 
with it, and this is what a dealer asks 
of his customer when he turns him over 

1. Paper read at first annual convention Pa- 


« Coast Electric Vehicle Association. 
ss Reed Electric Laboratory, San Jose. 


an electric with a charging plant and 
considers the deal closed. Usually all 
goes well for a short time and the pur- 
chaser is enthusiastic. His friends and 
neighbors watch the new machine with 
interest and envy, but soon troubles arise 
which the unskilled owner cannot rem- 
edy—troubles which to the expert, were 
he near, would be little or nothing. Gen- 
erally they develop into enormities and 
the electric is classed as a failure by the 
owner and his friends. This idea is 
spread in the vicinity and the sale of elec- 
trics is often held back in many fields that 
would be the best with the electric garage 
to rely upon for assistance. 

The electric garage is really a school 
to teach people the pleasure and benefits 
of the electrics and to show them how 
small the troubles really are. 

The electric garage is equally a benefit 
to the owners and the electric vehicle 
trade. It gives to one a perfect transpor- 
tation and to the dealer a profitable and 
satisfactory vocation. . The profits are not 
only from the first sale but from the oper- 
ation of the garage. The business, espe- 
cially on the Pacific Coast, has no dull 
season, electrics being used winter and 
summer. The electric is the cleanest 
vehicle made, and the garage is a clean, 
quiet place. 

The location of the garage is an im- 
portant item. In the largest cities there 
will be garages in both residential and 
business districts. In the average town 
the garage will be half-way between the 
business section and the residential. The 
reason for this is easily understood when 
we consider that the electric is pre-em- 
inently the family car and is fast becom- 
ing the most popular machine in this par- 
ticular field. Each and every member of 
the family can run the machine for them- 
selves, so these sme people must have the 
garage in a place where all may visit it. 
It should be on an open street with no 
strect-car lines and little traffic. 

The chief attraction of the electric 
garage must be its cleanliness. The ma- 
chine itself is clean and its home must 
correspond. There is no objection to the 
electric being housed in the vicinity of 
the most fastidious people. There is no 
noise, no deafening gasoline explosions, 
no oil smoke and no greasy floors with the 
usual expectations of fire. 

True, the electric will be delivered 
where wanted, but as many times as 


delivered it will be called for by mem- 


bers of the family who will meet friends 
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at the garage, and this brings more cus- 
tomers. 

The plans of every garage should in. 
clude a well-planned reception room for 
ladies and gentlemen, with especial ac- 
commodations for- ladies. There have 
been, up to the present time, very inade 
quate accommodations at garages and 
there should be more attention paid to 
this feature. The ideal reception room 
will be near the door, not having the inte- 
rior visible from the street, but it would 
be well to have glass doors on the show. 
room side. . | 

The garage, if there is sufficient street 
space, ought to have an entrance and an 
exit—entrance on the right and exit on 
the left. This avoids confusion. 

The showroom might well be on the 
exit side. This for many reasons. When 
the machines come in they are often 
muddy and not as presentable as they 
might be. : 

The washroom should be as near the 
door as possible. This saves the floor and 
prepares the machine for any repairs it 
may need. If there is no repair it can 
go at once to its stall in the charging or 
storeroom. ; 

The charging room occupies the great- 
est amount of floor space in the garage. 
There will be no work done on the car in 
this room; the washroom, tireroom, bat- 
tery room and repair shop being separate 
rooms, 

When a car is to be kept in a garage 
it is well to give it a number. This num- 
ber should be used on every tag attached 
to the machine, on the charging stall, 
charging plug, owner’s locker, in fact, 
everything pertaining to that particular 
car. | 
There are two approved methods of 
charging electric vehicles. One might be 
termed the central or collective, the other 
the individual. 

In the central the readings are all taken 
at one central station, where is located the 
generating plant, the switchboard, record- 
ing files and rheostats controlling the 
current to each machine. The instru- 
ments should consist of one voltmeter 
and two ammeters, one ammeter showing 
the total current, the other showing the 
individual current, having the bus-bars 
so arranged that the readings may be 
taken from any machine on charging. 
The only readings that cannot be taken 
here are the acid gravities and the volt- 
ages of the separate cells. 

In the individual method the rheostats 
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are placed back of each separate machine 
and the readings usually taken from the 
machine meter, though the current may 
be read from the main switchboard. Both 
systems have their merits. In both a care- 
ful tag system is universally used. On 
these tags are printed the records for each 
car. These records must be in detail; not 
only charging records are made but also 
records of repairs and performance. These 
records can be tabulated to prove the suc- 
cess of the electric vehicle and to prevent 
misunderstandings of accounts and so per- 
form one of the most important details of 
the garage work. 

The source of the power varies in dif- 
ferent localities. There is nearly always 
a local power plant anxious to serve the 
electric garage, especially if an agreement 
can be made whereby the garage used 
most of its current away from the peak 
of the company’s load. This is naturally 
the time when the garage needs most of 
its current. The price, for this reason, 
ought to be less to the garage than to 
any other consumer. If direct current is 
supplied, a switchboard with regular rheo- 
stats is all that is needed. If the current 
is alternating, some method of transform- 
ing to direct is necessary. For the large 
loads or periods of large loads a motor- 
generator set is best. For smaller loads 
the mercury-are rectifier is preferable. 

In the isolated places the garage may 
generate its own current, there being on 
the market at the present time many re- 
liable gasoline generating plants. 

There should be rolling tables to take 
the batteries to the battery room, as it is 
not a good idea to take the machine where 
the paint, iron and upholstering will be 
subjected to the acid fumes. 

The battery room as well as the charg- 
ing room must be in charge of trained and 
competent men. These men, in fact, must 
be experts, as they are the mainstay of 
the electrical garage. The number of men 
required for each garage is said to be one 
expert for every twenty-five machines 
and one boy for delivering to every fifteen 
machines. There will, of course, be a day 
and night washer, machinist and a good 
manager. This with a bookkeeper ought 
to complete the pay-roll. 

The other expenses in the garage will 
be the rent, insurance and power. The 
rent averages about $2 per month per ma- 
chine and the current costs from $5 to $7 
per month per machine. The help on the 
machine is not more than $6 per month. 


The receipts for charging and storing 
average $25 per month. Repairs and 
sundries are extra. Adding to these 
sources of income, the profits on sales of 
new machines, a neat balance can be fig- 
ured for the garage owner. 

Oo 
Interurban Facilities at South Bend, 
Ind. 

The issue of the South Bend News of 
March 21 devotes an entire section to de- 
scriptive matter concerning the electric 
railways and electric-light and power 
equipment located in that city. It is 
stated that in the development of South 
Bend no one factor has contributed more 
to its success than the interurban rail- 
ways, and in this connection it says it 18 
interesting to note that the first electric 
street-car line was put in operation in 
that city. 

The South Bend Street Railway Com- 
pany was organized in 1873, the incor- 
porators being John R. Foster, Jacob B. 
Arnold, Jr., Jacob Woolverton, Alexis 
Coquillard and Henry B. Hine. The 
first franchise was granted to the com- 
pany by the City Council in 1880; Lucius 
Clarke, promoter, and Charles Vander- 
poel were the two men associated with the 
incorporators, responsible for the adop- 
tion of electricity. In 1882, working un- 
der the franchise granted, the use of the 
overhead trolley system was added, but 
the cars could only be moved for a block 
at a time, when they would come to a 
stop because of failure of the power. 

While this was not considered a suc- 
cess, the promoters did not give up hope, 
and following the building of the line to 
Mishawaka by the South Bend & Mish- 
awaka Railway Company, a consolidation 
which proved very profitable was effected. 
The Indiana Railway Company was or- 
ganized in 1899 with Arthur Kennedy, 
president, and J. McM. Smith, vice-presi- 
dent and general manager. This com- 
pany became the owner of the lines in 
South Bend and Mishawaka and the con- 
struction of the line to Elkhart and 
Goshen soon followed. Soon after a line 
was built by the Indiana company to La- 
porte and Michigan City. In 1906 the 
Northern Indiana Company, as it was 
then known, sold the biggest share of its 
holdings to the Murdock syndicate, the 
name of the new company being known 
as the Chicago, South Bend & Indiana 
Railway Company. 

The lines radiating out of South Bend 
reach probably more delightful spote in 
a short time than any other interurbans 
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in a wide radius. Among these are Lake 
Michigan, Hudson Lake, Chain Lakes, 
Spring Brook Park, Pine Lake, Silver 
Lake, Clear Lake and Winona Lake. The 


‘Chicago, Lake Shore & South Bend Rail- 


way over the “South Shore Route” makes 
the trip to Chicago from Oliver in three 
hours. There are trains to Michigan 
City, New Carlisle, Hudson Lake, Gary, 
East Chicago, Indiana Harbor and Ham- 
mond. Not only is there an extensive and 
profitable passenger service, but there is 
also a fast express and freight service at 
convenient hours. The Winona Inter- 
urban Railway operates between Warsaw, 
Ind., and South Bend, making connec- 
tions at South Bend for Niles, St. Joe, 
Benton Harbor, Michigan City and Chi- 
cago. 

Any reference to electric service in 
South Bend would be incomplete without 
calling attention to the service of the 
Indiana and Michigan Electric Company. 
This company is the consolidation of the 
South Bend Electric Company, the Elk- 
hart Electric Company, the Chas. A. Cha- 
pin Light and Power Company and the 
Berrien Springs Power and Electric Com- 
pany. The company started operations 
in August, 1907, and has several dams 
and a hydroelectric development on the 
St. Joseph River, a steam plant at Mish- 
awaka, ten substations, and transmission 
lines connecting up Laporte and South 
Bend, Elkhart, Niles, Buchanan, Berrien 
Springs, Benton Harbor and a number of 
other smaller places. The president of 
the company is Charles A. Chapin, with 
F. A. Bryan, general manager and L. B. 
Andrus, general superintendent. In ad- 
dition to an extensive city and residence 
lighting system the company is supplying 
the greater part of the city’s industrial 
power requirements. Among the long- 
time and well-satisfied customers are the 
South Bend Watch Company, South Bend 
Chandelier Company, South Bend Spring 
Wagon and Carriage Company, South 
Bend Brick Company, Folding Paper Box 
Company, Folsom Manufacturing Com- 
pany, Smith & Jackson Lumber Company, 
Malleable Steel Range Manufacturing 
Company, Muesell Brewing Company, 
Perfection Mattress Company, George 
Cutter Company (manufacturing the well- 
known Cutter specialties), Hibbard Print- 
ing Company, South Bend Tribune, 
Thomas Stoudt Rolling Mills, South Bend 
Chilled Plow Company, Studebaker 
Brothers Manufacturing Company and 
Mishawaka Woolen Manufacturing Com- 


pany. 
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QUESTIONS AND ANSWERS. 


LOADING oF THREE-PHASE GENERATORS. 
—Please answer the following questions 
relative to two three-phase alternators, 
one connected up star and the other delta: 
1. If the load on each becomes unbal- 
anced and one phase has no load at all, 
would there be current flow in all of the 
three wires? 2. Would there be current 
in each of the three windings on the 
armature? 3. If the load shifted till 
but one phase was loaded, the other two 
carrying no current at all, will any of 
the three wires be dead? 4. Will any 
of the windings be dead? 5. With no 
current in any phase, would the three 
voltages react and produce zero so that 
there would be no current in any of the 
windings? The alternators could be con- 
sidered as carrying a load of lights direct. 
——M. R. B., Chicago. 

In answering these questions it is as- 
sumed that each generator supplies cur- 
rent to three sets of lamps connected to 
the respective phases; to cover all possible 
arrangements with three wires the lamps 
will be assumed to be connected (a and c) 
delta at first and then (b and d) star to 
the three main wires. (1,a) Lamps delta 
on a delta generator, with one phase out, 
produces current in each wire, but (2, a) 
no current in the armature winding cor- 
responding to the open phase. (1, b) 
Lamps star on a delta generator, with one 
phase out, produces no current in the cor- 
responding main wire, and (2,b) no cur- 
rent in the adjacent armature windings. 
(1,c) Lamps delta on a star generator, 
one phase out, produces current in each 
main wire and (2,c) current in each 
armature winding. (1,d) Lamps star on 
star generator, one phase out, produces no 
current in corresponding wire and (2, d) 
no current in corresponding winding. 3, 4. 
None of the wires or coils will be dead 
as long as electromotive force is gener- 
ated in the latter, but the wires or coils 
may not be carrying a current, as follows: 
(3, a) No current in the intermediate wire 
and (4,a) no current in the two coils 
corresponding to the open phases; (3, b) 
no current in any wire nor (4,b) in any 
coil; (3,c) no current in intermediate 
wire nor (4,c) in intermediate coil: 
(3,d) no current in any wire nor (4, d) 
in any coil. 5. With each generator run- 
ning on open circuit no current should 
flow in the windings, because in the delta- 
wound machine the internal electromo- 
tive forces counterbalance each other, and 
in the star-wound machine there are no 
closed internal current paths. 

Rotary CONVERTER WINDINGS.—Please 
show me a diagram of the wiring of a 
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rotary-converter armature. Can one use 
the same winding for both direct and 
alternating currents with the commutator 
on one side and the collector rings on the 
other? Would it be possible to use one- 
half the windings for alternating current 
and all for direct current, or vice versa? 
—W. L. R., Burlington, Iowa. 

A simple diagram and description of 
the rotary converter is given on pages 348 
and 349 of the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN of February 20, 
1909. Note that there is but one wind- 
ing, as you suggest in your first question ; 
that in regular operation this winding is 
fed with alternating current from the col- 
lector rings, and this is rectified by the 
commutator into direct current. A cor- 
rect understanding of the winding of a 
rotary converter will show that the last 
question is impossible of fulfilment. - 

SPEED OF MoToR-TYPE WATTMETEKS.— 
In a shunt motor increasing the field cur- 
rent causes the motor to run slower.. In 
a recording wattmeter, however, increas- 
ing the current in the fields seems to cause 
it to run faster. Kindly explain this for 
me.—K. C. MeD., Charlestown, Mass. 

In a shunt motor strengthening of the 
field current causes first an increase of 
counter-electromotive force, which results 
in a decrease of armature current and of 
torque with a ‘consequent reduction of 
speed. In a recording wattmeter of the 
motor type the armature is a part of the 
pressure circuit of which almost all the 
potential difference occurs over the resist- 
ance in series with the armature. Conse- 
quently an increase of counter-electromo- 
tive force in the armature, due to a 
strengthening of the field current, has 
but very little effect on the armature 
(pressure circuit) current. Therefore 
strengthening of the fields produces an 
increase in torque and consequent in- 
crease in speed of the armature. 

Test OF ELECTROLYTIC RECTIFIER.—I 
made an electrolytic rectifier which I do 
not think gives the rectified current. 
Would like to know how to test it. Sev- 
eral ways I have tried have not proved 
conclusive.—C. O. S., Los Angeles, Cal. 

If a good direct-current ammeter hav- 
ing a permanent magnet and moving-coil 
movement and having a range about equal 
to the alternating current used is avail- 
able, insert it in the direct-current circuit. 
A steady reading of the needle will indi- 
cate that direct current is produced; a 
continual quivering or zero reading will 
show that the current is not rectified. Or 
use an electrolytic cell containing a solu- 
tion of copper sulphate or copper cyanide; 
connect the direct-current terminals to two 
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carbon rods and insert these rods into 
{he solution. If direct current is passing 
for some time, a deposit of copper will be 
found on the carbon connected with the 
negative terminal; if alternating current 
is flowing no deposits will be found. 

KXILOVOLT-AMPERE AND POWER-FACTOR, 
—What is meant by kilovolt-ampere and 
by power-factor? What is meant when 
the volts are not in phase with the cur- 
rent? How are carbon brushes copper- 
plated ?—L. M., Chicago. 

A kilovolt-ampere is the apparent power 
in an alternating-current circuit, the 
product of whose voltage and amperage 
equals 1,000. It is ordinarily found by 
multiplying the volts and amperes and 
dividing by 1,000. It takes no account 


of power-factor; but when the kilovolt- 


amperes are multiplied by the power-fac- 
tor the product is the true power of the 
circuit expressed in kilowatts. The power- 
factor is the ratio between the true power 
in watts and the apparent power in volt- 
amperes, or between the kilowatts and the 
kilovolt-amperes ; it is equal to the cosine 
of the angle of lag or lead. When a 
alternating-current circuit contains ca- 
pacity, such as condensers, or inductance, 
such as choke coils, arc lamps and mo- 
tors, it is found that the impressed elec- 
tromotive force does not rise and fall at 
the identically same instant that the re- 
sulting current rises and falls; in the 
case of capacity the current leads the elec- 
tromotive force, while with inductance the 
current lags the electromotive force, the 
angle between the two being in each case 
called the phase angle or the angle of lead 
or lag. For copper-plating carbon brushes, 
prepare a plating solution containing ws 
quart of water, 2.5 ounces pure cyanide 
of potassium, 1.25 ounces carbonate of 
copper and 0.5 ounce carbonate of pota- 
sium; dissolve each separately first, then 
add the second solution to the first one 


mentioned, and finally add the third, 


stirring the mixture thoroughly. Connect 
the brush to the negative side of 4 lov- 
voltage, direct-current circuit and suspend 
it in the liquid; on either side of it and 
about two inches away place a coppé 
plate and connect these plates to the p° 
itive side of this circuit. The carbon 
must be clean and free from grease before 
attempting to deposit on it. 
T 
William McAdoo, of the Hudson 4 
Manhattan Railroad, announced on M 
28 that beginning March 31 the rear cal 
on all trains would be reserved for wome? 
in rush hours. 
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Third Annual New York Electrical Show. 

Active preparations have already begun 
for the New York Electrical Show, to be 
held in Madison Square Garden next Oc- 
tober. Every effort is being exerted by 
the management to make it the finest ex- 
hibition of the kind ever given. The dec- 
orations, illumination and general ar- 
rangement of the exhibitors’ spaces will 
be distinctly novel, and the whole interior 
will present a uniform appearance. 

A new departure has been inaugurated 
this year whereby the space sold to ex- 
hibitors will include decorations and cur- 
rent for lighting. This will relieve the 
manufacturers from much detail work, 
and make it necessary only to install and 
remove the apparatus shown. 
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city, at 8:30 p. m., on Tuesday, April 13, 
1909. It is the wish of the board to give 
distinction to the event, and to make these 
awards year by year memorable and fit- 
tingly conspicuous. 

The meeting is open to engineers from 
all brances of the profession, and par- 
ticularly of those represented in the four 
national organizations of engineers par- 
ticipating in the creation of the medal 
fund. Besides the simple ritual of the 
presentation of the medal, in the presence 
of invited guests and distinguished repre- 
sentatives of engineering, there will be 
the following addresses by representatives 
of the four groups of the profession most 
concerned : 

“The Debt of Modern Industrial Civ- 
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SUGGESTED ARRANGEMENT OF BOOTHS AND SCHEME OF DECORATIONS FOR NEW 
YORK ELECTRICAL SHOW, MADISON SQUARE GARDEN, NEXT OCTOBER. 


Especial attention will be given to 
working industrial exhibits, and there 
will be a great display of electrically op- 
erated machinery representing many 
classes of manufacturers. 
ede 
Presentation of the John Fritz Medal. 


The John Fritz Medal for 1909 has 
been awarded by the Board of Award, 
specially selected for the purpose and con- 
sisting of four members of each of the 
national engineering societies, to Charles 
T. Porter, honorary member of the Amer- 
ican Society of Mechanical Engineers, for 
his work in advancing the knowledge of 
steam enginee:ing, and improvements in 
engine construction. 

The public ceremony of the presenta- 
tion of the medal to Mr. Porter will take 
place in the large auditorium of the Engi- 
neering Societies Building, in New York. 


ilization to the Steam Engine as a Source 
of Power,” by Dean W. F. M. Goss, of 
the University of Illinois. 

“The Debt of the Modern Steam En- 
gine to Mr. Charles T. Porter,” by Prof. 
F. R. Hutton, of Columbia University. 

“The Debt of the Era of Steel to the 
High-Speed Steam Engine,” by Robert W. 
Hunt, of Chicago. 

“The Debt of the Era of Electricity 
to the High-Speed Steam Engine,” by 
Frank J. Sprague, of New York. 

The board will be gratified by a large 
and representative gathering to do honor 
to the donor, to the recipient, and to the 
great achievements which the John Fritz 
Medal is intended to commemorate. 

Arrangements are being made by a 
committee composed of Henry R. Towne, 
chairman, Chas. Kirchhoff, Chas. W. 
Hunt, S. S. Wheeler and F. R. Hutton. 


“executive session. 
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Programme of the Missouri Association 
Convention. 

The Missouri Electric Light, Gas and 
Street Railway Association will hold its 
third annual convention at the Colonial 
Hotel, Springfield, Mo., on April 15, 16 
and 17. Ample provisions have been 
made for the comfort and entertainment 
of those who will attend the convention. 
Great care has been bestowed on the ar- 
rangement of the programme of papers 
and it is believed that those to be pre- 
sented will be of such general interest 
as to insure a large attendance. The pro- 
gramme is as follows: 

Thursday, 10 a. m.—Address of wel- 
come and response by the president ; pres- 
ident’s annual address to the association ; 
1:30 p. m.—“Insur- 
ance on Public-Service Plants,” by C. W. 
Hough; “Records,” by P. A. Bertrand ; 
“The Tungsten Lamp from the Central- 
Station Manager’s Standpoint,” by Paul 
J. M. Loewe. 

Friday, 9:30 a. m.—“Equitable Rate- 
Making,” by C. W. Hough. 1:30 p. m.— 
“The Value of an Engineering Experi- 
ment Station,” by Prof. H. B. Shaw; 
“Some New Features of High-Tension 
Transmission,” by O. Wiemer. 7:30 
p. m.—Banquet. 

Saturday, 9:30 a. m.—“Office System 
and Accounting,” by W. J. Cunningham ; 
“Building Up the Day Load,” by E. L. 
Callahan. 1:30 p. m.—Executive session 
and adjournment. 3:30 p. m.—Visit to 
the plant of the Springfield Gas and Elec- 
tric Company. 

The president of the association is W. 
B. Hays and the secretary and treasurer 
is C. L. Clary, of Sikeston, Mo. 
eee 
Chicago Electric Club. 


At the meeting of the Chicago Electric 
Club on March 24 Judge Frederick L. 
Fake delivered an address on points of 
particular interest in connection with 
crime, the law and the courts. The meet- 
ing on March 31 was addressed by Prof. 
A. A. Radtke on the subject, “Public- 
Service Commissions.” 
eo 
Paris Strike Over. 


The strike of the employés of the De- 
partment of Posts and Telegraphs has 
come to an end, and telegraphic com- 
munications are now normal with all 
parts of France and neighboring coun- 
tries. For nearly a week there was an 
almost complete standstill of both postal 
and telegraphic communication. 
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The New Electrical Laboratory Equip- 
ment of the City of Philadelphia. 


The electrical department of every large 
city has occasion to purchase and pass on 
a great quantity and large variety of elec- 
trical materials. This makes it important 
that a city should be provided with well- 
equipped laboratories for measuring and 
testing such materials. The city of Phil- 
adelphia is in advance of most of the 
other cities of this country in this respect, 
inasmuch as it has recently provided an 
excellently equipped laboratory for this 
purpose. A little consideration of the 
electrical interests of any large city em- 
phasizes the importance of such a labora- 
tory. | 


FIG. 1.—APPARATUS FOR VOLTMETER AND AMMETER CALIBRATION, 
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under the charge of this bureau. The 
central station of this system is in the 
City Hall. There are consequently cen- 
tred there some 1,800 wires, by the means 
of which the police and fire departments 
are in communication with all parts of 
the city. 

The effective lighting of the City Hall, 
as well as the excellent condition of all 
of the electrical work, is due to the un- 
tiring energy and progressiveness of the 
chief of the Electrical Bureau, James F. 
McLaughlin, and to him also is due the 
equipment of the electrical laboratory. 


The instruments of this: laboratory were ` 


all furnished by the Leeds and Northrup 
Company, of Philadelphia, and may be 


PHILADELPHIA CITY LABORATORY. 


In Philadelphia the lighting problem 
of the City Hall alone is a very large one. 
The exterior of this impressive building 
is well and tastefully lighted by clusters 
of incandescent lamps, shielded by opal- 
escent globes, mounted on decorative 
bronze pillare. The 500-foot tower is en- 
circled at its top by a rim of powerful 
arc lights that may be seen at a distance 
of twenty miles, while at a slightly lower 
elevation is placed an enormous clock 
which is lighted so well by banks of sinall 
lamps that the time may be read at night 
some two or three miles away. In addi- 
tion to this, the Electrical Bureau has 
charge of the entire street lighting of the 
city, which extends east and west about 
eight miles, and north and south twelve 
miles. 

The extensive fire-alarm and police 
telegraph and telephone system is also 


conveniently described under the follow- 
ing headings: 
PHOTOMETRIO APPARATUS. 

The photometric apparatus consists of 
a three-meter photometer with a complete 
equipment of accessory apparaius for 
measuring the candlepower of incandes- 
cent lamps. The photometer is provided 
with a direct-reading scale and with a 


‘Lummer-Brodhun photometer screen. It 


is also equipped with a universal rotator 
which makes it possible to measure the 
candlepower of incandescent lamps when 
rotating in any plane with reference to 
the line of sight. With this apparatus 
distribution curves can also be readily 
determined for any style of lamp. 


AMMETER AND VOLTMETER STANDARDIZA- 
TION EQUIPMENT. 

This comprises a complete equipment 

for the accurate measurement of direct- 
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current electromotive forces from a very 
small fraction of a volt up to 1,500 volts 
and for the measurement of currents from 
a milliampere to 300 amperes. Referring 
to Fig. 1, the instruments are shown ready 
for a test. They are a Leeds and North- 
rup potentiometer (which measures elec 
tromotive forces from the lowest voltage 
up to fifteen volts), a volt box or multi- 
plier for extending the range up to 1,500 
volts, a set of standard low resistances for 
measuring current, a Weston standard 
cell and a type H wall D’Arsonval gal- 
vanometer. 


LABORATORY CABLE-TESTING APPARATUS. 


The cable-testing equipment is show 
to the left in Fig. 2 and contains all of 


FIG. 2.—CABLE-TESTING APPARATUS, PHILADELPHIA © 


CITY LABORATORY. 


the necessary instruments for measuring 
the capacity, insulation and conductor 
resistance of cables. Capacity is measured 
by the ballistic-throw method, and insula- 
tion by the direct-deflection method, as 3 
customary in the laboratories of cable 
manufacturing plants. The instruments 
are a high-sensibility galvanometer, a lamp 
and scale, standard one-tenth megohm Te- 
sistance, standard one-third ‘microfarad 
condenser, Ayrton shunt, Kempe key, bat- 
tery and galvanometer reversing switches, 
short-circuit key and other keys and 


‘switches for interchanging connections. 


The form of galvanometer used has 
been found very satisfactory for thie 
class of work on account of its quickness of 
action and accessibility of its parts, com 
bined with its high sensibility. The lamp 
stand and scale is one metre long and : 
of the type in which the scale 18 rea 
by-reflection from a mirror. This type 
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is much more satisfactory than that re- 
quiring the light to come through a trans- 
lucent scale, as the spot is equally visible 
whether the observer is directly behind it 
or not. 

It will be noted from the illustration 
that the arranging of the instruments 
provides the best possible insulation, and, 
at the same time, connections that are 
perfectly obvious. The instruments are 
all mounted on a polished hard-rubber 
plate. The binding-posts and many of 
the parts of the instruments are mounted 
on petticoat-insulated pillars. Connec- 
tions between the instruments are made 
by means of heavy nickel-plated wires, 
stiff enough to hold their shape and to 
be run in the air, which insures perfect 
insulation and a scheme of connections 
which can be readily traced. The ar- 
rangement of switches, etc., is one which 
has been found most satisfactory from 
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sions to make tests on cables where this 
is not possible, and a set of portable test- 
ing instruments is therefore also provided. 
The instruments for this purpose are 
shown in Fig. 3. Beginning from the 
left to the right, these are: 

1. A Leeds and Northrup dial decade 
portable testing set for measuring con- 
ductor resistance and locating faults by 
means of the Murray and Varley loop 
tests. 

2. A Leeds and Northrup fault finder 
for making the same measurements. This 
instrument is particularly adapted for 
measuring faults in cables where wires 
are in pairs, as in telephone cables, and 
is so simply arranged that linemen, with- 
out technical education, can readily learn 
to do excellent work with it. It is also 
an excellent instrument for locating opens. 

3. A portable telescope galvanometer, 
an instrument with which insulation re- 


FIG. 3—PORTABLE CABLE-TESTING SETS FOR THE PHILADELPHIA CITY 
LABORATORY. 


the operator’s standpoint. To interchange 
connections so as to change from capacity 
to insulation tests, it is only necessary to 
throw a few double-throw switches. 

To the right of the insulation and ca- 
pacity-testing set is a five-dial Wheat- 
stone bridge for resistance measurements 
from a small fraction of an ohm to a few 
megohms. The dial construction of this 
bridge makes it exceedingly convenient to 
use without any sacrifice of accuracy due 
to poor contacts. The galvanometer, 
lamp and scale and Ayrton shunt of the 
insulation and capacity-testing set are so 
arranged that they may be used with the 
Wheatstone bridge. . 

PORTABLE CABLE-TESTING BETS. 

The above-described insulation-testing 
set can be used only for testing cables 
which can be either brought into the lab- 
oratory or connected to it by means of 
other wires. There are frequently occa- 


sistance may be tested up to 200 megohms. 
For its range of measurement, it is a 
remarkably light and convenient piece of 
apparatus. 

4. A bridge for locating faults in power 
cables and other cables of large cross- 
section. It will be noted from the illus- 
tration that it is provided with large ex- 
tension cables and large clamps, by means 
of which errors due to connecting leads 
and imperfect contacts are eliminated. 
On account of the large cross-section in 
the class of cables for which this bridge 
is intended, it is very important to avoid 
these errors. 

5. This is a high-sensibility galvanom- 
eter, mounted on a tripod for street use. 
In combination with the 100,000 ohms, 
the Ayrton shunt and the standard con- 
denser, which are shown in the carrying 
case in the back of the picture, this in- 


strument is used for insulation and ca-: 


pacity tests. The galvanometer is pro- 
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vided with a special device to minimize 
the influence of vibrations, which is so 
successful that it is practical to use the 
instrument even in places where the 
ground is in continual vibration, due to 


heavy traffic or other causes. 
ee 


Long Island Railroad to Spend $2,000,- 
ooo for Equipment. 

The Long Island Railroad Company is 
asking for bids on 130 steel passenger 
motor cars, which, with the motors, will 
cost about $2,000,000. These cars are 
for service through the Pennsylvania tun- 
nels into the New York city terminal, 
which the Pennsylvania Railroad is now 
completing. Only steel cars are to be run 
through these tunnels, and the Long 
Island Railroad is bringing its equipment 
up to the requirements of the new service. 

The Long Island road some time ago 
ordered fifty similar steel motor cars from 
the American Car and Foundry Com- 
pany, and these are now in service on the 
suburban lines, being run in the steam 
trains from Long Island City. The cars 
now being tried out are being run with- 
out the motors. It is expected that the 


' new cars will be similar in all respects to 


the steel cars now in use. Officials of the 
Long Island Railroad say that these cars 
are giving entire satisfaction. The cars 
are fifty-three feet in length, fitted with 
transverse seats in the body of the cars, 
with long side seats at both ends of the 
cars, so that there is much free room at 
both entrances. The care are vestibuled 
and fitted with broad steps to facilitate 
entrance and exit. 

The Long Island Railroad has laid out 
its own improvements and its recent ad- 
ditions to its equipment with a view to 
the traffic conditions which will prevail 
upon the completion of the Pennsylvania 
terminal improvements and its tunnels 
under the North and East rivers. 

a@o 
New York City Independent Telephone 
Company. 

Justice McLean, in the New York Su- 
preme Court, denied the application of 
the New York Independent Telephone 
Company for a peremptory writ of man- 
damus demanding the Commissioner of 
Water, Gas and Electricity to issue to it 
a permit to use the conduit of the Empire 
City Subway Company from Wall Street 
to Hanover Street, New York city. 

The annual meeting of the New York 
Independent Telephone Company will be 
held at 120 Broadway, New York city, 
April 7, at 12 o’clock noon, 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


ALTERNATING-CURRENT TELEPHONY. 

An article on this subject was recently 
published in the Elektrotechnische Zeit- 
schrift and abstracted in the ELECTRICAL 
Review. Fr. Weinberg, of Washington, 
D. C., comments on this article and states 
that he has worked in the same field, and 
his experiments have shown that alter- 
nating currents afford the only solution 
for transatlantic cable telephony. His 
experiments have demonstrated that the 
high-frequency alternating current serv- 
ing as a carrier of telephone currents can 
easily be brought into resonance with the 
conducting system by a self-induction in- 
serted in the circuit, and that in this case 
the weak undulations of the telephone 
currents, which are otherwise destroyed 
by the capacity, can be distinctly trans- 
mitted. In 1907 he succeeded in trans- 
mitting feeble current undulations of fre- 
quencies of 3,500 to 4,000 per second over 
an artificial conductor possessing the elec- 
trical properties of an Atlantic cable 
(10,000 ohms, 500 microfarads). Later 
experiments have confirmed these results, 
and the author is convinced that it is pos- 
sible, by means of high-frequency cur- 
rents and without any further arrange- 
ments, to send telephone currents through 
an ocean cable, the electrical properties 
of which have been brought in resonance 
with the sending and also receiving sys- 
tems by means of self-induction.—T rans- 
lated and abstracted from Elektrotech- 
nische Zeitschrift (Berlin), February 18. 

< 


UNIT OF LIGHT. 

At the council meeting of the Interna- 
tional Electrotechnical Commission last 
October, the question of an international 
unit of light was brought forward by the 
French Electrotechnical Committee. The 
proposition of the French delegates was, 
however, adjourned in order that the elec- 
trotechnical committees in the different 
countries might have an opportunity of 
further studying the subject. The coun- 
cil also recommended that the committee 
in each country should endeavor to ar- 
range matters in such a way as to satisfy 
the needs of both the gas and electrical 
industries. Considerable progress has been 
made in England, and the British com- 
mittee has now appointed a subcommittee, 


under the chairmanship of Dr. R. T. 
Glazebrook, to go fully into the details 
of the question. Dr. Glazebrook will be 
assisted by Dr. S. P. Thompson (British 
delegate to the commission), Prof. C. V. 
Boys (as official representative of ihe 
“Gas Referees”), and J. W. Helps (offi- 
cially nominated by the Institution of Gas 
Engineers). With the cordial co-opera- 
tion of the gas industry thus obtained, it 
is hoped that the subcommittee may be 
in a position to report at an early date, 
especially in view of the experiments 
lately carried out at the National Physical 
Laboratory, which point to the probability 
of an eminently satisfactory solution.— 
Abstracted from the Electrical Engineer 
(London), March 5. 
< 
TRANSMISSION OF TIME SIGNALS BY 
WIRELESS TELEGRAPHY. 

Lieut. C. Tissot proposes the use of 
wireless telegraphy for determining the 
longitude at sea. The determination of 
longitude depends on the knowledge of 
the difference in time between a given 
place, as the situation of a vessel and the 
meridian taken as origin of the longi- 
tudes. The correctness of the result de- 
pends on the exactness of the astronomical 
observation furnishing the time of the 
place, and still more on the regularity 
of the chronometer indicating the time 
of the first meridian. A wireless trans- 
mitting station could send out signals at 
certain times and inform the vessels 
equipped with receiving apparatus of the 
time at the first meridian. In order to 
make the method really useful the re- 
ceiving devices should be very simple, so 
that they can be used by inexperienced 
hands, and the transmitting station should 
be capable of sending a considerable dis- 
tance. Lieutenant Tissot has ascertained 
that the signals from the Eiffel Tower 
are regularly received in the entire west- 
ern part of the Mediterranean, and thinks 
that it might be utilized for sending the 
time signals. He has made tests between 


a the Eiffel Tower and Brest under condi- 


tions such as are met in practice, in which 
the signals were received by a simplified 
electrolytic detector by inexperienced per- 
sons. The observations furnished evi- 
dence of the absolute state of the chro- 
nometer on board. By comparison it was 


ascertained that the observations coincided 
with those at the Brest Observatory, and 
the variations were not more than one 
half second. When it is stated that four 
seconds of time represent one equatorial 
mile, it will be seen that the approxima- 
tion of the method is amply sufficient for 
practical purposes.—Translated and ab- 
stracted from La Revue Electrique 
(Parts), February 28. 

< 


THE KOTYRA KEYBOARD PERFORATOR. 

In handling large amounts of traffic on 
a single conductor the Wheatstone auto- 
matic system still retains a pre-eminent 
position in wire telegraphy. The succes- 
ful working of a Wheatstone circuit de- 
pends to a large extent on the employ- 
ment of expert operators for preparing the 
slip by means of which the messages are 
signaled to the line. The ordinary line 
punching demands a considerable amount 
of physical exertion on the part of the 
telegraphists employed on this portion of 
the work, and after a few hours of con- 
tinuous perforating, the strain becomes s% 
severe that the output per operator dimin- 
ishes. M. Kotyra, of Paris, has invented 
a keyboard machine, utilizing the existing 
Wheatstone perforator. The mechanism 
is so arranged that a keyboard is made 
to actuate three electromagnets, the arma- 
tures of which communicate the neces- 
sary number of blows to the keys of the 
Wheatstone perforator in accordance with 
the character selected on the keyboard. 
In fact, the electromagnets simply take 
the place of the perforator, which, in 
the case of the ordinary hand perforator, 
has to make one stroke for each signal, 
whereas, with the Kotyra, the depression 
of one of the keys on the keyboard causes 
any required character to be perforated. 
The apparatus consists of two essential 
parts, the electromagnets and the key- 
board. The former are mounted side by 
side on a framework of metal, which !8 
designed to accommodate an ordinary 
Wheatstone perforator immediately be- 
neath it. Three brass rods, one fixed » 
each armature, project below the coils 
forming the electromagnets, and when á 
rest thev abut on the space, dot and dash 
keys, respectively, of the perforator: 
The depression of an armature gives 
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smart blow, which is communicated to 
the respective key of the perforator, and 
a space, dot or dash signal is punched. 
A pinion, driven by an electric motor, 1s 
supported on a base, and runs at a right 
angle to and beneath the whole of the 
keys. Each key has a lever connected to 
it on the under side of which is a rack. 
When a key is depressed the rack engages 
in the pinion, and the lever disengaging 
itself at the end of its travel is, by means 
of a spiral spring, returned smartly to 
its position of rest. The key is then per- 
mitted to rise back to its normal posi- 
tion. A contact spring is fitted to „each 
lever, and this spring passes through a 
series of metallic studs fitted in the base 
of the machine. These studs are elec- 
trically connected to one or the other of 
the electromagnets in such manner that 
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valency. The splitting up of the salt is 
more complete the more dilute the solu- 
tion, but up to a certain point there are 
more ions present in a strong solution, as, 
though the proportion of ions to the com- 
plete portion is less, there is more of the 
salt present to be ionized. After a certain 
concentration the quantity of ions does 
not increase. Jonized particles of mate- 
rial do not have the same properties as 
the same substance without an electrical 
charge. This substance ordinarily con- 
sists of uncharged atoms or molecules, and 
they bear more resemblance in their 
properties to solutions of the compounds 
which contain them in the combined 
condition. Thus chlorine ions have no re- 
semblance to chlorine in its ordinary 
state, but resemble it as it exists in chlo- 
ride of sodium solution, in which, of 
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cnly gradually disengaged from the com- 
binations which they form in the tissues 
into which they are driven. A careful 
technique is most important. All greasy 
applications must be carefully removed or 
all of the current will pass through the 
small patches of surface which have 
escaped the grease, and electrolysis of the 
skin will follow. The clectrode must 
press firmly and evenly on the surface, 
and for this purpose a great thickness of 
absorbent cotton saturated with a solu- 
tion to be employed and a metallic elec- 
trode of as flexible a nature as possible 
must be used. Gold or platinum would 
make the best electrodes, but they are too 
expensive. The next best electrode is tin- 
foil, on account of its flexibility, its com- 
parative cheapness and the difficulty with 
which it is chemically attacked. If the 


skin is broken, its resistance is dimin- 
ished and the current becomes very dense 
at the abrasion. Excessive density will, 
after a time, damage it. The cur- 
rent is supplied from batteries or from 
a continuous-current main and regu- 
lated by a shunt rheostat, from which 
the voltage can be varied from 0 to 80. 
The current must be turned on and off 


course, it is chiefly in the ionic state in 
combination with the sodium ions. In 
introducing ions into any portion of the 
body, it is necessary to have a thorough 
understanding of the resultant action in 
combination with the constituents already 
latent in the affected parts. In some 
cases the material] is readily precipitated ; 


oe the circuit is completed each time the 
spring comes in contact with the stud. 
| Simultaneously one of the perforating 
Ls: keys receives a smart blow, and this 
records a space, dot or dash. The Brit- 
ps ish Post-Office has Kotyra machines fitted 
oe for punching eight slips and has also one 
twelve-slip machine. The apparatus is 


also used by some of the submarine cable 
companies.—Abstracted from the Elec- 


trical Review (London), March 19. 
< 
MEDICAL IONIZATION; ITS USE AND POS- 
SIBILITIES. 


N. F. Finzi, medical officer to the elec- 
trical department of the Metropolitan 


in others it only enters into the sub- 
cutaneous tissues, while in other cases it 
is readily driven into the most deeply 
seated parts. The general practice of in- 
troducing ionized particles into the hu- 
man body is to use some form of flexible 
electrode of certain diameter, moistening 
the electrode at the point of entry with 


very gradually, as it i$ the increase and 
decrease of the current strength that 
causes pain. It will be remembered that 
some substances must be introduced at 
each pole. Plain water must not be used, 
as the high voltage required or the hydro- 
gen and hydroxyl ions are very irritating. 
When only the effect of one ion is re- 


Hospital, medical officer to the X-ray de- 


fe Te 

alk partment of the German Hospital, and that solution the ions of which it is de- quired, some innocuous substance, such 
me radiographer to the Hospital for Epilepsy sired to introduce, and locating another ag chlorine or ammonium, is introduced at 
pi and Paralysis, in London, England, in electrode with some other solution at an- the other pole. The amount of current 
wis a paper before a recent meeting of the other point on the body. Theoretically, that can usually be borne without serious 
sant Æsculapian Society described some very the passage of current from electrode to discomfort is about one milliampere per 
ic : satisfactory results which he had secured electrode starts up a circulation of the centimetre of the periphery of the elec- 
i in treating various forms of virulent skin ions, according to the material used and trode, or the surface covered by the elec- 
K c diseases and diseases of the bones by clec- the characteristics of the current flowing  trode.—Abstracted from the Lancet (Lon- 
seg! trical cataphoresis. By medical ioniza- the salts are introduced into the affected (on), March 13. 

tion is meant the introduction of ions of parts. Medical ionization may be used ee 


Pure Tape for the United States Army 
` Signal Corps. 
The Signal Corps of the Army from 


for its general effects or for local effect, 


different sorts into the tissues of the hu- 
or for both. For purely general effects 


man body. Dr. Finzi explains that when 


metallic salts and other substances are 
dissolved in water a portion of the salt 
is split up into its component parts, each 
of these parts carrying an electrical 
charge, the acid radical carrving the neg- 
ative charge and the basic radical a pos- 
itive one. These minute particles are 
known as ions. It is further explained 
that the ions of any one substance always 
carry the same quantity of electricity, and 
that the charge is the same for all bodies 
of the same chemical valency or combin- 
Ing power, and varies directly as its 


oral administration of a drug ionized as 
much as possible by being dissolved in a 
large quantity of water will, on account 
of its simplicity, be generally used. The 
local uses are most important and fall 
into two classes—the action on the skin 
and that on the deep parts, such as joints, 
muscles and tendons. The general effects 
of the oral administration of the drug 
and the introduction of ionized drugs are 
pretty much the same, but the ionized 
drugs act more slowly, and continue act- 
ing much longer, owing to their being 


{ime to time makes purchase of a pure 
rubber tape for use in the splicing of 
cable. Some difficulty has been expe- 
rienced in securing the satisfactory ar- 
ticle, which, generally speaking, is to be 
pure rubber, three-fourths-inch strip on 
cambric, thickness of rubber about 0.0235 
inch, in one-half-pound rolls. The rub- 
ber is to be a sheet-cut product and must 
possess great resiliency, a two-inch piece 
to be capable of stretching five to six 
inches without breaking. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Automatic Tool-Grinding. 

Perhaps nothing is a better indication 
of the progress which is being made in 
the organization of machine shops than 
the development of tool grinders, from 
the old form of soft grind-stone running 
at a slow speed, up through the higher 
speed emery wheel, to the present auto- 
matic tool-grinding machines, The ad- 
vantages of doing work by a definite sys- 
tem instead of in a haphazard manner, is 
well understood, and the production of 
interchangeable parts is the result. But 
the standardization has gone further than 


AUTOMATIC TOOL GRINDER. 


to the finished product and now includes 
the tools used in the machines. 

Until recently it has been customary 
for each workman to grind his own tools, 
and the result was more or less of a suc- 
cess, according to the skill and knowledge 
of the workman. A natural step in ad- 
vance was the employment of one or more 
men to do the work of sharpening of the 
tools. This was naturally made much 
easier with the introduction of a tool- 
room and checking system of supplying 
the tools, but many workmen still pre- 
ferred to grind their own tools, and it is 
easy to see that there would be some rea- 
son for this when a workman is particu- 
larly skillful. With the perfection of a 
machine to grind the various tools that 
are used on planers, lathes, boring mills, 
shapers, slotters, etc., in fact, practically 
all the machines used in machine shops, 
and one which will do it automatically 


and accurately, a great stride has been 
made toward uniformity of tools, and 
hence maximum production from the ma- 
chines. 

Such a machine has been designed and 
placed in the market by Wm. Sellers & 
Company, and has proved by actual work 
in machine shops that it will do the work 
better than it can be done by any other 
method. It is first necessary to adopt 
standard forms and cutting angles for 
the various tools and then every tool 
ground thereafter will conform to the 
standard which has been found to be the 
best suited to that work. 

Illustrated herewith is an electrically 
driven universal tool grinder which will 
grind all kinds of cutting tools except 
those with concave curves and re-entrant 
angles less than a right angle. As shown, 
it is driven by a 7.5-horsepower, direct- 
current, constant-speed, type S Westing- 
house motor, running at 975 revolutions 
per minute. The motor is mounted on 
the sub-base of the grinder, and a start- 
ing rheostat with fuses and switch is also 
mounted by the side of the machine, re- 
sulting in a very compact and convenient 


equipment. 


With the grinder the company supplies 
a set of tools which it has found from 
experiment to be best designed for vari- 
ous classes of work, but provision is also 
made so that any form of tool, within 
the limitations of the machine previously 
mentioned, can be ground correctly to the 
standard adopted. It is to be noted that 
this machine is operated successfully by 
unskilled labor because of the automatic 
feature by which shapes are accurately 
duplicated both rapidly and reliably. 

A rotary pump forces water to the tool 
being ground through a system of jointed 
pipes ending in an adjustable nozzle, fur- 
nishing a large volume of water at a low 
velocity. This arrangement is so made 
as to prevent the water from splashing 
and to keep it away from the working 
parts. 

With the machine is supplied a table 
which shows the adjustments for various 
tools, so that it is very simple for an 


unskilled operator to learn to do all the 


grinding of the cutting tools. 


The ‘‘Tungstolite’? Arc Fixture. 

As a means to combating gas competi- 
tion and improving the service of cus 
tomers, the tungsten lamp has firmly 
established itself, and with the advent of 
the so-called tungsten arc fixtures the 
electric-light managers secured a very 
effective weapon for fighting gas compe 
tition or giving dissatisfied customers 
more effective illumination for the same 
input. 

Recognizing the demand for a mod- 
erate-priced, high-grade, durable fixture, 
the Central Electric Company, Chicago, 
Ill., has developed the cluster illustrated 
herewith, and which is known as the 
“Tungstolite.’ This fixture does not dif- 
fer materially from the accepted stand- 


j 


TUNGSTOLITE ARC CLUSTER. 


ards, is pleasing in appearance and em- 
bodies a number of structural features 
which are of interest. The reflector, 
eighteen inches in diameter, consists of 
an opal glass shade, formed to the proper 
angle to give best diffusion of light and 
the highest reflecting qualities. The 
brushed-brass canopy is four inches by 
five inches, and the stem, consisting of 
one-half-inch iron pipe, covered by on 
inch brushed-brass casing, gives 4 pleas- 
ing and uniform effect. l 
Each “Tungstolite” is supplied with an 
iron crowfoot, fastened to a white por’ 
lain-steel reflecting plate, on which sock: 
ets are mounted, wired complete with No. 
14 double-braided, rubber-covered wit 
throughout; all connections are securely 
sealed with a high-grade insulating com- 
ound. 
i The fixture measures twenty-five inches 
over all when assembled with lamps, ® 
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can be used with twenty-five, forty and 
sixty-watt tungsten lamps, as desired, and 
are made for three and four lights in a 
circle. 

A special feature of this fixture is that 
each one is packed in a substantial in- 
dividual wooden box ready for immedi- 
ate shipment; these boxes are then 
mounted in shipping crates, so that when 
received the crates only are opened. Each 
fixture, being neatly boxed in the indi- 
vidual case, plainly marked, can be for- 
warded to its destination without un- 
packing. Combinations are furnished, en- 
abling the use of three, four and five-light 
clusters. | 


ese 
Franklin Forty-Watt Tungsten Lamp. 

A valuable addition to its regular line 
‘of tungsten lamps, in the form of a small 


bulb, standard Edison base, forty-watt 


tungsten lamp, has been made by the 
Franklin Electric Manufacturing Com- 
pany, of Hartford, Conn. This lamp con- 


FRANKLIN SMALL-BULB FORTY-WATT 
TUNGSTEN LAMP. 


sumes from one to 1.25 watts per candle, 
giving about three times the light of the 
old carbon-filament lamp for the same 
consumption of current. 

The filaments are supported on light 
flexible springs, and the construction is 
such that the lamp may be burned in any 
position. The filaments are pulled up 
tightly against the supports, as may be 
Noticed from the accompanying illustra- 
tion. The same size bulb as is used with 
the ordinary sixteen-candle carbon-fila- 
ment lamp is used with the new forty- 
watt lamp. The lamp possesses some ad- 
vantages in being constructed with five 
filaments similar to other Franklin types. 


Non-Elaborate Switchboard Instruments. 

To meet a general demand. for per- 
fectly plain switchboard instruments of 
the round pattern, the Keystone Electrical 
Instrument Company of Philadelphia, Pa., 
has produced a line designated as type 


KEYSTONE DIRECT-CURRENT VOLT- 
METER. 


S and type C instruments. As shown 
in the accompanying illustration, these 
instruments are free from all unnecessary 
ornamentation and are provided merely 
with the necessary borders and lettering. 

These instruments comprise both di- 
rect-current and alternating-current volt- 
meters and ammeters of all commercial 
ranges. Multipliers and potential trans- 
formers are used to secure the higher 
voltmeter ranges and shunts and current 
transformers for the ammeters. The 
scale markings have been improved by 
the use of heavy lines for the prominent 
divisions, thus making the scale more 
easily legible from a distance. 
ede 

The Connecticut Bell-Ringing Gen- 

erator. 

The Connecticut Telephone and Elec- 

tric Company, Meriden, Conn., has placed 


‘on the market a bell-ringing generator 
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CONNECTICUT BELL-RINGING GEN- 
ERATOR. 


designed to be used on 110-volt, sixty- 
cycle, alternating-current circuits. 

An illustration of the generator is 
shown herewith, the full. size being six- 
and-three-quarter inches in diameter and 
three inches high. The company states 
that this generator will entirely eliminate 
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battery troubles and is designed to op- 
erate the ringing of telephones, annunci- 
ators, call bells, elevator bells, gas-light- 
ers, buzzers and electric door-openers. It 
may also be used for operating toys in 
place of dry batteries and for window 
decorations. Polarized bells can be rung 
in multiple, and the generator can be 
placed in a residence to operate a com- 
plete system of bells. 

The standard generator is arranged to 
step down the primary 110-volt current 
to six, twelve and eighteen volts. Special 
transformers, however, can be furnished 
if desired. 
ede 

Chandeliers with Nernst Candelabra 
| Lamps. 

The Nernst Lamp Company, Pittsburg, 
Pa., has added to the line of Westing- 
house-Nernst chandeliers a new type 


CHANDELIER WITH NERNST CANDELABRA 
LAMPS. 


equipped with candelabra lamps for in- 
stantaneous lighting. The candelabra 
lamps are mounted in a vertical position, 
one directly above each of the burners, 
and have the appearance of additional 
ornamentation when not burning. The 
candelabra lamps burn only while the 
heater tubes are in service and are auto- 
matically cut out with the heater tubes. 
When used on the 220-volt type chande- 
lier, the candelabra lamps are connected 
two in series. On the 110-volt type they 
are connected in multiple. Chandeliers 
with this equipment are made in all the 
standard Renaissance and Art Nouveau 
designs. 
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Insulating Transformer for Telephone 
iLines. 

An insulating transformer for use on 
telephone lines has recently been placed 
on the market by the General Electric 
Company. The purpose of this trans- 
former is twofold: 

First, to safeguard the users of tele- 
phones from the dangers of high voltages 
due either to induction or accidental 
contact between telephone arid power lines, 
where these lines are on the same pole 
or upon a parallel adjacent line of poles. 

Second, to improve the telephone serv- 
ice by removal of the ordinary small 
ground gap carbon arrester from direct 
connection with the line, as well as im- 
provement through better insulation by 


FIG. 1—TRANSFORMER FOR TELEPHONE 
CIRCUITS. 


removing the interior wiring, instrument, 
batteries, etc., from direct connection 
with the line. 

Special attention has been given to the 
electrical and mechanical design of the 
transformer. The high-frequency talk- 
ing currents are transformed with small 
loss, while at the same time the mag- 
netizing current, which must be supplied 
by the ringing generator, is very small. 
Tests show that the magnetizing current 
taken by this transformer is about half 
the current passed by a standard 1,000- 
ohm bell. As can be seen from Fig. 1, 
the insulating transformer is assembled 
in a weatherproof iron case, and may, if 
desired, be installed out of doors and 
mounted in any convenient place. 

In designing this transformer the in- 
sulation has been considered of primary 
importance. A _ high-potential test be- 
tween windings of 25,000 volts for one 
minute is given to each transformer be- 
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fore shipment. The high insulating 
quality assured by this test makes the 
transformer a sturdy piece of apparatus 
under ordinary conditions of operation, 
but the best protection is afforded when 
it is installed with a combined switch, 
fuse and lightning arrester. This com- 
bination affords the greatest safety to 
both the telephone instruments and the 
user, even in the most extreme cases, when 
the telephone lines come in actual con- 
tact with a high-tension power circuit. 
The switch, fuse and lightning-arrester 
combination recommended for this serv- 
ice is shown at the top of Fig. 2, the 
whole being mounted on a base of in- 
sulating material. The long-handled in- 
sulated hook at the right of the illus- 


FIG. 2.—TRANSFORMER FOR TELEPHONE 
CIRCUITS. 


tration is used to pull the switch open 
when it is desired to disconnect the tele- 
phone and transformer from the line. 
The arrester is hinged at the bottom, the 
insulated hook engaging with a ring at 
the top of the arrester. The usual form 
of carbon arrester with mica separation 
is used to protect the winding of the 
transformer against any abnormal dif- 
ference of potential which might acci- 
dentally exist between the telephone lines. 
This arrester is connected across the ter- 
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minals of the transformer, but js ny 
connected with the ground. 

An adjustable gap arrester is connected 
between the telephone lines and groun, 
the function of this arrester being to take 
care of lightning discharges, and in cay 
of actual contact with high-tension ling 
to are over and blow the fuse, thus dis 
connecting the transformer and telephones 
from the line. Should a ground occu 
on the adjacent high-tension line, the 
voltage induced on the telephone line will 


_not materially interfere with the service, 


provided the line is sufficiently well in- 
sulated. The adjustable air gap is st 
just beyond the point where this inducel 
voltage will are across. 

Tests on a 380,000-volt transmission 
line in actual operation showed that : 
ground on one phase of the transmission 
system induced a potential on the tele 
phone line of approximately 7,000 volts, 
measured between telephone line ani 
earth. Notwithstanding this high indue 
voltage on the telephone line, it was po 
sible to use the telephone when the tran 
former was installed. The line wa 
somewhat noisier than under normal (ot: 
ditions, but not so noisy as to prevent 
comprehensive conversation. 
eo 

Great Western Power Company. 

The Great Western Power Company o 
California has organized a subsidiary © 
poration known as the California Bet 
tric Generating Company, to aid bi 
financing the electric steam generating 
plant now under construction at Oaklant. 
The Great Western guarantees dividends 
on $2,500,000 of six per cent preferrel 
stock, of which $600,000 has been issued. 
Common stock to the amount of $5,00; 
000 has been issued. Bonds of $5,000,0 
are secured by a first mortgage o © 
plant and, further, by $750,000 of . 
Great Western Power Company's fr 
mortgage bonds. Part of the bonds hat? 
already been sold. 


ape 
West End-Boston Elevated. | 
The protective committee of ie 
End Street Railway stockholders 15 nae 
ing to shareholders a report of eg 
upon the proposed consolidation of s 
West End and the Boston Elevated ei 
way Company. It suggests that ™ 
merger be carried out by excha r 
West End common and preferred 5 
Elevated first and second preferred, = 
for share, of the same par value, i 
of $100 par, as suggested in the pres 
bill. 
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Current Electrical News 


GREAT BRITAIN. 


(Spectal Correspondence.) 


_ _ Loxpox, Makar 20.—A case of some interest to the electrical 
industry has been recentiy decided in the London police courts 
The sole concessiouaires of the bitumen products of the famous 
bitumen lake in Trinidad entered an action at law to restrain a 
firm in the Midlands from using the name of “Trinidad bitumen” 
to designate their products, which are manufactured from a 
substance called manjak. This recently discovered substance 
is found in another part of the island and is considerably richer 
in bitumen than the product of the lake, and the plaintiffs were 
up to this time entitled to an exclusive rigbt to the cognomen 
in question. The action failed completely, as the presiding mag- 
istrate decided, after hearing the expert evidence, that the 
products of neither of the contending firms could be properly 
sa ran ae until after treatment. 

e Board of Trade has once again introduce bi 
amend the electric lighting acts. A similar bill =a eee 
for several years in succession, commencing with 1904, but 
since then little has been heard of it. In the meantime repre- 
sentations have been continually made to the government to in- 
troduce such a bill and hopes are now entertained that this 
much-needed reform will be allowed to pass through. As show- 
ing the present anomalous, and in some instances absurd posi- 
a the following examples are chosen. Two supply authori- 
ies with contiguous areas may not supply each other in bulk, 
even in emergencies. In the words of the existing acts, they 
ne not “associate.” A prospective consumer in whose district 

ere is no supply, but whose garden wall marks the boundary 
between his district and the next, cannot take a supply from the 
authority in the next district. Companies may let out motors. 
etc., here, but municipalities may not. A supply authority can 
only supply so much of a railway as is within its district. a 
pune Which has prevented several railways from adopt- 
ae aT These and a number of other legal anomalies 
ae abolished by the new bill if it becomes an act of Par- 
_ A movement is on foot in Sheffield and the surroundin 
yaa which will have the effect of increasing the ee 
ale there. A committee of local authorities, manufactur- 
idee has been formed to tackle seriously the question of 
moke abatement. This action is the outcome of an exhibition 
in Sheffield promoted by the Local Smoke Abatement Society. 

Municipal electrical trading would appear to be somewhat 
eat a cloud just at present. Following the recent proposals 
is company to acquire the Bath Corporation Electricity Works, 
es a proposition from a wealthy syndicate to acquire the 

ewport (S. Wales) municipal undertaking. Taken all around, 
mainly owing to the financial requirements of the local govern- 
ment board, municipal electric lighting and tramway accounts 
are not particulariy rosy for the year just ending and the bad 
results are emphasized by the trade depression which has ex- 
isted all over the country during the past twelve months. 

An X-ray convention will be held in London July 5-9 next 
at the Universitiy College, Gower Street. An exhibition of medi- 
Pao ppaatle, etc., will be held in conjunction with the conven- 

During the months of July, August and September, within 
certain hours, electric carriages will be permitted in Hyde Park, 
London, provided licenses are obtained. As showing the prob- 
able number of electric vehicles now running in London, it is 
interesting to note that 450 licenses have been applied for. G. 


CONTINENTAL EUROPE. 
(Spectal Correspondence.) 


Paris, Marcu 20.—Not long since, the Eiffel Tower wireless 
plant succeeded in sending signals to the station at Glace Bay, 
Canada, and at present messages can be sent between the two 
stations in a very regular way. The distance is over 3,000 miles. 
The Tower plant can also take the messages which are sent 
from Glace Bay to the Cliffden station in Ireland. These results 
are obtained with the present low-power plant of which Capt. 
Ferrié is the head. Attempts. will now be made to send mes- 
sages from Paris to Saigon, over a distance of 6,000 miles. The 


building of the new high-power wireless plant in reinforced con- 
It will be entirely underground, 


with a skylight in the central part. The work is carried on by 


the Military Engineering Department. 
At Budapest there is a project on foot for a suburban elec- 
tric line which is to run from the city to the suburb of Peczel. 


A new electric line will no doubt be built from Pressburg to the 
suburbs by the Poszony Company. It will connect with the 
existing system of lines in the town. At Görz there was opened 
an electric tramway line for traffic on February 18, and it is now 
in regular operation. Among the other traction lines in Austro- 
Hungary may be mentioned a new interurban road from Kolosz- 
var to Klausenberg, of twelve miles length. 

There is a project on foot for an electric railroad to pass 
through the Caucasus region. According to the present plans, 
it will follow the main wagon road through the Caucasus, from 
Tiflis to Vladicaucasus, by way of the Kvinamski Pass. This 
electric line is of the greatest importance from a strategic, eco- 
nomic and also an agricultural standpoint, seeing that it passes 
through fertile vine-growing and wheat-raising regions for a 
length of 130 miles, where there are also found numerous metal- 
liferous deposits. Moreover, the line will reduce the time of a 
journey from Tiflis to Vladicaucasus to six hours. At present in 
order to make this trip by rail a detour must be made around 
the mountainous mass and pass by Baku, on the Caspian Sea, 
and this passage requires no Jess than 40 hours. The present 
project is brought out by a private company, of which the head 
is M. Koutcninsky, a leading engineer. The track will be narrow 
gauge, of one metre, with but few curves of as low as 330 feet 
radius, and the gradients will be about 1.5 per 100 in the level 
part of the traject and will reach 3.3 per cent in the mountain- 
ous part. Passengers and freight will be carried on the line, and 
provision is made at present for twenty freight trains passing 
each way per day, such trains to be made up of fifteen cars and 
having a total weight of two hundred tons or less, while the 
electric locomotives are to weigh fifty-five tons. There will be, 
besides, eight passenger trains, made up of motor cars and 


trailers. A. DE C. 
EASTERN CANADA. 


(Spectal Correspondence.) ; 

OTTAWA, Marci 27.—It is announced that the Canada Auto- 
matic Machine Telephone Company will be operating in the city 
of Brantford, Ont., by the first of May. The rates will be $25 
for business and $15 for residential phones per year. 

The Board of Railway Commissioners for Canada will shortly 
start an investigation into the telegraph and telephone rates 
in force in the Dominion. There has been @ good deal of com- 
plaint in recent years regarding the cost of telephony and the 
inquiry is expected to produce some interesting developments. 

The Allan Line Steamship Company will install long-dis- 
tance Marconi wireless on their big ships sailing from Montreal. 
This means that passengers will never be out of touch of land 
on their voyage. The equipment will be the same as that in 
use on the New York liners. 

The Department of Marine has made arrangements with 
several wireless telegraph stations under the control of the 


- Dominion government whereby they will communicate with pass- 


ing vessels, which are equipped with wireless apparatus, such 
information not already published respecting changes in aids 
to navigation on routes which vessels are taking, and also, if 
requested, information respecting existing weather conditions 
and weather prevailing during the previous twenty-four hours. 

A deal is on foot to secure control of the Quebec Railway, 
Light, and Power Company for the Canadian Pacific Railway 
Company. The price which the latter company has offered the 
former is said to be $60 per share. About a year ago, when the 
Canadian Pacific was negotiating for control of the same com- 
pany, $50 was the best offer for its stock at the time. 

The success of electric smelting of iron, which has been 
the cause of investigation on several occasions by Dr. Haanel, 
director of mines for Canada, seems no longer in doubt. Dr. 
Haanel has recently received a letter from Otto Stolhbane of 
Ludvika, Sweden, the inventor of the plan, in which it is stated: 
“We recently made a contract for an electric smelting plant in 
Norway. The first installation will be built this summer, and 
includes two high furnaces, 2,500 horsepower each, and two 
steel furnaces 600 horsepower each. All the furnaces are to be 
supplied with two-phase current. The plant will later be ex- 
tended with four more high furnaces of the same size, and four 
steel furnaces of larger size. We have every reason to suppose 
that the plant will be erected in a perfectly modern and com- 
mercial way.” This will be the first electric furnace installation 
in the world, on a commercial scale, for the production of pig 
iron. 
R. S. Kelsch of Montreal has been appointed consulting 
engineer for the city of London, Ont. Mr. Kelsch is at present 
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consulting engineer with the Montreal Light, Heat, and Power 
Company. The new work at London will cost over $1,000,000, 
and includes the erection of a new light and power plant. 

There is keen interest in Vancouver, B. C., over the Cana- 
dian Pacific development in electric traction and the expecta- 
tion appears to be that very shortly the company will cease to 
run steam locomotives into that city. Sir Thomas Shaughnessy 
admits the possibilities of the change, but gives the impression 
that it is not so near as the Vancouver people think. The 
opinion of the president of the Canadian Pacific is that the 
electrification of railways will be a slow process. 

In one feature of port equipment the port of Montreal will 
take the lead of all the ports of the world today. This is in 
the matter of electric transporters for unloading ships. These 
transporters have been specially adapted to the requirements of 
the port from plans prepared by Mr. F. W. Gowie, chief engi- 
neer to the Montreal Harbor Commissioners. They are con- 
structed on the cantilever principle on a revolving base and are 
112 feet in length, being capable of half a dozen distinct move- 
ments. The machine can grapple in its iron teeth a package 
of freight of two tons in weight lying in the hold of a steamer 
and hoist it up at the rate of 300 feet per minute and send it 
spinning along the cantilever on a steel cable at the same pace 
to its place in the freight shed, where it is quietly dropped. 
The loading process is performed with equal facility and by 
moving the transporter, which runs on its own wheels, the ap- 
paratus can lift freight from the shed into cars on the railway 
track when not required for loading and unloading steamers. W. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


SAO PAULO TRAMWAY—Directors of the Sao Paulo Tram- 
way, Light, Heat and Power Company, Sao Paulo, Brazil, intend 
to issue $1,500,000 of common stock, bringing the amount issued 
up to $10,000,000. Later it is intended to divide the common 
stock into part preferred and part common. 


ALTOONA ILLUMINATING COMPANY WILL REBUILD 
PLANT—The Edison Electric Illuminating Company of Altoona, 
Pa., has decided to rebuild its plant at a cost of some $250,000, 
and will contract with the General Electric and Westinghouse 
companies for dynamos and machinery. The American Gas and 
Electric Company will furnish the money as needed for the im- 
provements. : 


LARGE HYDROELECTRIC POWER PLANT PROJECTED 
IN THE SOUTH—The application of the Piedmont Power Com- 
pany to issue $3,000,000 common stock and $5,000,000 first- 
mortgage bonds was recently heard by the Atlanta, Ga., corpora- 
tion commission. The company proposes to build dams on 
Tugalo River and make additional improvements of considerable 
magnitude, | L. 


WESTINGHOUSE, CHURCH, KERR AND COMPANY SE- 
CURE IMPORTANT CONTRACT—It is authoritatively reported 
from Bozeman, Mont., that the Gallatin Valley Electric Railway 
Company has let the contract to Westinghouse, Church, Kerr 
and Company, of New York, for the construction of an electric 
road to Salesville, a distance of twenty miles. The cost is 
estimated at about $300,000. C. 


LEHIGH VALLEY TRANSIT COMPANY TO INCREASE 
FACILITIES—A special meeting of the stockholders of the Le- 
high Valley Transit Company, Allentown, Pa., will be held May 
26 to consider the authorization of an increase in the debt of 
the company to the amount of $1,500,000. The loan, if au- 
thorized, will be used to take up the floating debt, amounting 
to $500,000 or more, and for future improvements and extension 
of the line. 


TO BUILD TWO LARGE DAMS IN MEXICO—B. Franklin 
Pearson, of Halifax, Nova Scotia, and a party of Halifax and 
Montreal capitalists, have returned home after investigating the 
location for the two large dams they propose to erect on the 
Conchas River in Chihuahua, Mexico. The dams will be near 
Santa Rosalia. One will be for supplying power and will cost 
$2,500,000 gold, while the other will cost $3,000,000 and will fur- 
nish water to irrigate 300,000 acres of land. 


HYDROELECTRIC PLANT AT GRAND FALLS, N. B.—Work 
is now proceeding on this 100,000-horsepower undertaking, under 
the direction of W. Askin and C. A. Conrad, of the Frank B. 
Gilbreth Company. 
other machinery are rapidly being erected. Air compressors and 
much of the electrical machinery for the temporary power plant 
are to be made to order. Industries and manufactures in this 
part of New Brunswick are expected to boom when the low- 
priced power from the plant under construction is available. 


HYDROELECTRIC PLANT EXPECTED TO BOOST. IN- 
DUSTRIES IN TENNESSEE—The announcement is made by 
the promoters of the lock and dam hydroelectric plant on the 
Tennessee River that power will be available by July 1, and 
that 66,000 horsepower will be used in Chattanooga. It is be- 
lieved that the completed plant will cost about four million 
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Engines, boilers, steam drills, derricks and ` 
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dollars and that several million dollars in industrial plants will 
be started as a result of the new source of power, which is 
claimed to be cheaper than anything offered in the past by 
any competitor. ; 


TRANSFER OF BIG SOUTHERN POWER PLANT—The 
property of the Greensboro Electric Company, of Greensboro, 
N. C., was transferred today to the North Carolina Public 
Service Company, with a capital of $3,500,000 underwritten by 
the New York banking house of W. N. Coler and Company. The 
officers of the new corporation are: L. H. Hole, Sr., New York, 
president; B. S. Coler, New York, vice-president; L. H. Hole, 
Jr, New York, secretary and treasurer; Z. V. Taylor, Greens. 
boro, general counsel. The Southern Power Company will sup 
ply the company with power. 


THE PACIFIC TELEPHONE AND TELEGRAPH COMPANY 
HAS $16,500,000 BOND ISSUE—An issue of $16,500,000 first 
mortgage and collateral trust five-per-cent sinking-fund thirty- 
year gold bonds of the Pacific Telephone and Telegraph Com- 
pany is being offered for public subscription at 95.5 and accrued 
interest, simultaneously in New York, Chicago, Philadelphia 
and Boston. The bonds may be retired at 110 on January ?, 
1922, or any interest date thereafter. The new bonds are se 
cured by a first mortgage, either direct or by deposit of securi- 
ties on the entire plant and property of the company, subject 
only to $3,000,000 bonds of one of the constituent companies 
maturing in 1913. 


SALE OF THE LAS VEGAS ELECTRIC RAILWAY—The 
plant, franchise, etc., of the Las Vegas Railway and Power Com 
pany have been sold at Las Vegas in the suit of the Trust Com- 
pany of St. Louis County, trustee, vs. Las Vegas Railway and 
Power Company and William A. Buddecke, defendants, to satisfy 
the sum of $313,000 with interest, amounting in all to about 
$318,000. The property was bid in by Dr. J. M. Cunningham, 
president of the San Miguel National Bank, for $65,000. It is 
understood that Dr. Cunningham and others of the original Las 
Vegas Light and Fuel Company are associated with the United 
States Light and Traction Company of Denver in this big pur 
chase, 


NEW TRUNK LINE TELEPHONE COMPANY PROJECTED 
—A new trunk line telephone company is being organized to 
rival the American Telephone Company. Plans for the move 
were adopted at a meeting held recently in New York, at which 
the Keystone Telephone Company, of Philadelphia, was repre 
sented. The new corporation proposes to construct trunk lines 
that will include all the territory from the Atlantic to the Mis- 
sissippi River and beyond. Western and European capital is enr 
gaged in the enterprise. The Keystone Company, of Philadelphia, 
has signed a contract to connect its system with that of the 
new company. C. E. Wilson, general manager of the Keystone 
Telephone Company, said that his company is interested in the 
new organization; that it is desired to extend his lines, which 
at present are only linked up as far west as the Cumberland 
Valley, to Pittsburg; and that work will be begun on this ex 
tension by the new company as soon as weather permits, 


OSWEGO LIGHT COMPANY TO ISSUE $2,500,000 BONDS— 
The Oswego County Light and Power Company petitioned the 
New York upstate Public Service Commission for authority to 
issue $2,500,000 in bonds and to increase its capital stock of 
$1,000,000 to $1,100,000. The company proposes to issue the stock 
at this time for the development of a plant and transmission line 
at Salmon River Falls. The reservoir to be formed from the 
construction of the dam at the falls will extend easterly to Red- 
field, covering more than 7,000 acres. The company’s incorpora 
tion authorizes it to operate in the counties of Oswego, Onor 
daga, Monroe, Oneida, Cayuga, Seneca, Wayne and Jefferson. At 
Salmon River Falls there is a direct fall of more than 1,100 feet. 
The river then flows with heavy grade through a deep, narrow 
gorge, emerging two miles below. The engineers estimate that 
15,000 horsepower can be developed at an expenditure of $3,100, 
000, and that the plant when completed will be a $4,000,000 prop 
erty, capable of earning at least 6 per cent on such valuation. 


LIGHTING AND POWER 
(Spectal Correspondence.) 


STOCKTON, CAL.—The Stockton Gas and Electric Company 
has been granted a forty-nine-year electric-lighting franchise. A. 


GLOBE, ARIZ.—Th Old Dominion copper mine is to it- 
stall an electric power plant to supply the mine with electricity 
for lighting purposes. A. 


BARABOO, WIS.—A committee has been appointed to in- 
vestigate the cost of installing and maintaining a municipal 
electric-lighting plant. C. 


LOS ANGELES, CAL.—The City Council has sold the $150, 
000 worth of lighting bonds recently authorized to the First 
National Bank of this city. ar 

WADENA, MINN.—The Village Council will try the aer 
ment of supplying a day current of electricity. Separate 10 
will be built for the purpose. p 
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PHOENIX, ARIZ.—The Pacific Gas and Electric Company 
is to begin work soon on the construction of its power plant, 
which will cost approximately $90,000. A. 

PLACERVILLE, CAL.—H, C. Marsh has filed notice appro- 
priating 15,000 inches of water from the South Fork of the 
American River, to be used for generating electric power. A. 


ST. PAUL, MINN.—The Northern Pacific Railway is testing 
a form of automatic car axle-lighting system of electric lighting 
for trains, invented by W. J. Bohan, chief electrician of the 
road. C. 

SPOKANE, WASH.—The Trentwood Water and Power Com- 
pany has been incorporated at this place with a capital stock of 
$12,000 by P. H, Renshaw, H. McNeill, F. Walton and H. Pat- 
tison. A. 

ATLANTIC CITY, N. J.—The Somers Point City Council has 
unanimously declared in favor of a bond issue of $15,000 to build 
a municipal electric-light plant. A special election will shortly 
be held to subject the measure to popular vote. 


PITTSTON, PA—The Harwood Light and Power Company 
has commenced operations for the erection of a monster power 
house at Harwood. Both the power house and boiler houses will 
be entirely of steel and will be strictly fireproof. 


SAN FRANCISCO, CAL.—The Equitable Light and Power 
Company has been incorporated here with a capital stock of 
$750,000 by F. G. Cartwright, A. E. Long, L. G. Meyberg, M. S. 
Wilson, M. D. Levenson, C. N. Beal and J. Fisher. A. 


DOUGLASVILLE, GA.—The town has voted a bond issue 
of $10,000 for an electric-light plant in preference to granting 
a francnise to a private corporation. These bonds will be quickly 
disposed of and work on the municipal plant started. L. 

WEST LIBERTY, OHIO—The council is planning to pur- 
chase the private electric-light plant in the village and conduct 
it under municipal ownership. A committee has been appointed 
to investigate municipal ownership plants in various cities. H. 


ORANGE, N. J.—A special election has been ordered for 
May 4 for the purpose of voting on the completion of the munic- 
ipal electric-light plant. This is the project that was held up 
by the courts recently after the contracts had been awarded. 


MINNEAPOLIS, MINN.—The Minneapolis General Electric 
Company is reported to have started an active campaign among 
members of the City Council against the granting of a fran- 
ee to the Northern Heating and Electric Company, of St. 
aul, C. 


HENDERSONVILLE, N. C.—The Appalachian Power Com- 
pany of this place has been chartered with a capital stock of 
$250,000 by Geo. E. Ladshaw, A. L. White of Spartanburg, S. C., 
and others, to develop a waterpower on Green River and its 
tributaries. L. 


PLACERVILLE, CAL.—The Heddens Mining and Electrical 
Company has been incorporated here with a capital of $1,000,000 
for the purpose of erecting an electrical power plant in this vi- 
cinity. The incorporators are: W. Meehan, R. D. Heddens and 
D. R. Caldwell, A. 


BUTTE CITY, CAL.—The Sierra Electric Light and Power 
Company has filed articles of incorporation. The capital stock 
is $500,000 and the directors T. F. Wharton, B. P. Wooleyer, T. C. 
Warren and B. L. Wilson. The company seeks a franchise from 
the board of supervisors of this county. 


MISSOULA, MONT.—It is stated on excellent authority that 
the Madison River Power Company intends to build a high-power 
transmission line from Billings to Livingston, with ultimate ex- 
tension from Billings northward to Great Falls. The eastern ter- 
minus of the system is now at Livingston. 


SEATTLE, WASH.—The Washington Water Power Company 
is to build another 60,000-volt high-tension power line to the new 
power plant under construction on the Spokane River at Little 
Falls. Steel towers will probably be used in preference to the 
cedar poles locally employed for this purpose. 


BALTIMORE, MD.—It is proposed to install a new 1,000- 
horsepower engine and a 750-kilowatt generator at Hagerstown, 
with a view to doubling the capacity of the existing municipal 
electric-light plant. The general manager, J. C. Beard, has been 
instructed to ascertain the cost, which, it is estimated, will be 
&bout $20,000. 


SAN FRANCISCO, CAL.—The Sacramento Valley Power 
Company has been incorporated here. The directors are P. C. 
Morf, H. C, McPike, L. Q. Haven, J. G. Dailey, J. F. McCue, F. 
W. Nightingill and E. A. Potter. Work is to begin this summer 
on the construction of reservoirs and other adjuncts of a water- 
power system. A. 

FRESNO, CAL.—Preliminary action has been taken by the 
Board of Supervisors to enable the San Joaquin Light and Power 
Company to make extensions of its power lines from the Fresno 
copper mines to the town of Sanger, a distance of nineteen 
miles. Tbe company plans another line from Fresno to connect 
with the town of Clovis. A. 
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SEATTLE, WASH.—C. H. Patten, A. R. Luncheford and 
associates, of Spokane, will soon begin work on a $200,000 dam 
and power plant on Boulder Creek, near where it empties into 
Kettle River. They control a fall of 300 feet, and will develop, 
with a normal flow of water, 2,500 horsepower, which will be 
supplied to Orient and the towns and mines in that vicinity. 


MONTAGUE, CAL.—The Siskiyou Electric Power Company 
will build the line from the power plant at Fall Creek to Sisson 
and Dunsmuir this summer, This line will connect by a cross 
line from Montague with the line of the Northern California 
Power Company, so that either line may secure a supply of 
power in case of accident. A. 


GREEN CASTLE, IND.—The City Council is considering the 
granting of a franchise to a new company for the construction 
and equipment of a plant to light this city. The Fauvre-White 
long-distance transmission company is also figuring on furnishing 
this city with electric light and power from a plant almost com- 
pleted in the coal field near Terre Haute. S. 


BELLINGHAM, WASH.—Actual construction work on the 
big power plant of the Skagit Development Company, of Ana- 
cortes, has been started on the site near the narrows of the 
upper Skagit River. The undertaking is financed by Denver 
capitalists. It will be several months before the plant, which 
will be one of the biggest in the entire Northwest, is completed. 


BIRMINGHAM, ALA.—A survey, which will require several 
weeks, is being undertaken on behalf of the Alabama Power De- 
velopment Company, around and about the old dam at Jackson’s 
Shoals, to determine the waterpower available for running a 
proposed power house to furnish electricity for light and power 
to a circuit taking in Anniston, Gadsden, Talladega and other 
points, 


WAYCROSS, GA.—The state railroad commission at At- 
lanta will hear a report which will be made by Roland B. Hall, 
Jr., who has been in this city for some days examining into the 
conditions at the plant of the Waycross Electric Light and 
Power Company. The question of high rates and of alleged 
discrimination in the placing of meters, it is said, will be thor- 
oughly looked into. ' L. 


PROVIDENCE, R. I.—An act is being considered by the 
Rhode Island State Legislature that will make it obligatory for 
anyone engaging in electrical contracting or wiring to be regis- 
tered with a state board of examiners, who shall also have au- 
thority to adopt such rules and regulations regarding wiring as it 
deems necessary for the public safety. The act does not apply 
to journeymen electricians, however. 


ALBANY, N. Y.—The Up-State Public Service Commission 
has granted the Delaware & Otsego Light and Power Company 
permission to contruct and operate an extension of its electric 
line from East Sidney to Sidney Center, Delaware County: also 
authority to issue $15,000 common stock, the proceeds to be used 
for the discharge of obligations, the acquisition of property and 
extensions and improvements to its plant. 


SAN FRANCISCO, CAL.—The Forest Service has allowed the 
Nevada-California Power Company a right to run a second trans- 
mission line through Silver Canyon, in the White Mountains, with 
the understanding that the concern shall make any changes in 
construction that may be necessary to allow the Owens River 
Water and Power Company to operate a line through Silver 
Canyon. The first-named company operates a 113-mile line to 
Tonopah and Goldfield, 


OAKLAND, CAL.—The Great Western Power Company has 
awarded to the Globe Construction Company the contract for the 
construction of a power plant at East Oakland Heights and a 
substation near Sessions. The buildings are to be of reinforced 
concrete and to cost about $100,000. With the machinery equip- 
ment and power lines the total cost will be nearly $300,000. The 
company expects to deliver considerable electric power to the 
suburban lines of the Southern Pacific Railroad, that are now 
being electrified, 


CHARLOTTE, N. C.—The Southern Power Company expects 
to have its new plant at Rocky Creek, on the Catawba River, in 
South Carolina, completed by April 1. This plant will be the 
third hydroelectric development in operation, and the company 
is now pushing work on the fourth and one of the largest devel- 
opments under its control at Ninety-Nine Islands, on Broad 
River, near Gaffney, S. C. Much of the work at this plant is 
done by electric power transmitted from plants of the company 
already in operation at a distance of fifty miles or more. L. 


READING, PA.—The mayor has signed an ordinance granting 
the Reading Electric Light and Power Company and the Metro- 
politan Electric Company, lessee, permission to construct, oper- 
ate and maintain underground conduits from the western boun- 
dary line of the city opposite Spruce street, thence under the 
Schuylkill River to Spruce street, east on Spruce to Plum street, 
north on Plum to Chestnut street, east on Chestnut to Seventh 
street and north on Seventh street to connect with the plant of 
the Reading Electric Light and Power Company and the Metro- 


politan Electric Company, lessee. 
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ELECTRIC RAILWAYS. 
(Speoial Correspondence.) 


DULUTH, MINN.—The street-car company 
the extension of its lines to Proctor. 


CHICAGO, ILL.—Northwestern Elevated traffic indicates a 
gain of $200,000 in earnings during the current fiscal year. 


GRAND RAPIDS, WIS.—The Grand Rapids Street Railway 
Company has been incorporated by G. F. Steele and others. 
Capital, $125,000. C. 


OWOSSO, MICH.—It is stated on good authority that by 
June 1 construction would be begun on an electric car line be- 
tween this city and Flint. . 


WHITEWOOD, S. DAK.—It is reported that Armour & Com- 
pany are financing the Dakota & Western Railroad Company, 
which intends to build an electric line to Attainment. C. 


SPARTA, WIS.—It is claimed that the $300,000 necessary 
to construct the electric road to Melrose has been subscribed 
and that the road will be in operation by November 1. C. 


FRESNO, CAL.—The Fresno-Hanford Electric Railway Com- 
pany has completed its lines in Fresno and Hanford and is now 
ready to begin work on the country sections of the road. A. 


INDIANAPOLIS, IND.—Plans and specifications are being 
prepared by the receiver of the Indianapolis, New Castle & To- 
ledo Company on which to ask for bids for the immediate com- 
pletion of the road. S. 


MINNEAPOLIS, MINN.—The Twin City Rapid Transit Com- 
pany is experimenting with megaphones installed in street cars 
to enable the motorman, instead of the conductor as heretofore, 
to call the names of the streets. C. 


PHILADELPHIA, PA.—John L. Clawson has secured his dis- 
charge as receiver of the Atlantic City & Suburban Railway 
Company in the Court of Chancery of New Jersey, and the road 
is now in the hands of its officers and directors. 


EVANSVILLE, IND.—Thirty-six miles of traction line ex- 
tension will be built this summer by the four interurban roads 
now entering this city. The greater part of the Evansville & 
Mt. Carmel road will also be completed this year. S. 


NEW YORK, N. Y.—iĪn the application of the South Shore 
Traction Company for a franchise to run cars across the Queens- 
boro Bridge, the company offers to carry passengers over the 
river for three cents, or five cents for the round trip. 


ALBANY, N. Y.—The Public Service Commission, Second 
District, has approved of a lease by which the Buffalo & Lacka- 
wanna Traction Company leases all its corporate property, 
franchises and privileges to the Buffalo & Lake Erie Traction 
Company for a term of 999 years. 


SYRACUSE, N. Y.—The hearing in the matter of the appli- 
cation of a franchise by the Geneva, Waterloo, Seneca Falls & 
Cayuga Lake Traction Company for a right-of-way from Seneca 
Falls to Auburn will be held by the Public Service Commission 
in the Council chamber at Auburn on April 8. 


ALLENTOWN, PA.—Work will be started on the completion 
of the South Bethlenem and Saucon trolley line, between Coles- 
ville and Centre Valley, and several hundred foreigners will 
be given employment. The line between South Bethlehem and 
Colesville has been completed and in operation for some time. 


NEW ROCHELLE, N. Y.—Permission to issue certificates for 
$96,000 for the purchase of twenty-two new pay-as-you-enter cars 
has been granted by Judge Keogh to J. A. Young, receiver 
of the Tarrytown, White Plains & Mamaroneck Railway. The 
new cars are to be used on the lines between Larchmont, White 
Plains and Tarrytown. 


WAUSAU, WIS.—A company has been incorporated by 
F. J. Wood, G. Williams, B. R. Goggins, of Grand Rapids, and 
N. Brown, M.C. Ewing, B.F. Wilson and G. D. Jones, of Wausau, 
for the consiruction of an interurban line from Grand Rapids 
to this city. The stock is $125,000. The main offices will be 
in Grand Rapids. 


FORT WAYNE, IND.—The Electric Railway General Man- 
agers’ Association, which held a successful meeting at Lexing- 
ton, Ky., last week, will meet in this city the last week in May. 
The general managers’ meetings are devoted to a discussion of 
operating questions and the best plan of purchasing operating 
material and equipment. 


ROCK ISLAND, ILL.—The Tri-City & Northwestern Rail- 
way Company has been formally organized at Port Byron by J. 
W. Simonson (elected president) and others. A survey is to be 
made soon by W. Treichler, of this city, and it is expected 
that the line, which is to connect Watertown and Albany, will 
be in operation by the end of the summer. 


CHAMBERSRURG, PA.—The Chambersburg, Greencastle & 
Waynesboro Electric Railway Company will soon extend both 
ways by building a branch northward to the Red Bridge, where 
a fine park will be made, and another line over the mountain 
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from Pen Mar through the summer resort region to Blue Ridge 
Summit, a distance of three miles. Work will be commenced as 
soon as possible. 


WILMINGTON, N. C.—The Tidewater Power Company, con- 
trolling the electric railway interests locally and to the ocean 
resorts, eight miles away, will install machinery in the Wilming. 
ton steam-electric generating plant to double the capacity of this 
plant. New cars are being added to the system for the heavy 
summer travel and at the Wrightsville Beach terminus numerous 
improvements are under way. L. 


FINDLAY, O.—It is thought that work on the new Findlay 
& Marion electric line will be begun by the middle of next 
month and H. P. Hanker and George Meeker of Findlay are 
now in New York making the final arrangements for the con- 
struction of the line. Twenty-three thousand dollars’ worth of 
bonds have been subscribed and the road will pass over the orig- 
inal route touching Mt. Blanchard, Forest and Marseilles. H. 


COLUMBUS, PA.—A new electric line is to be built be 
tween Christiana and Parkersburg by the Christiana & Coates- 
ville Railway Company, a new company recently reorganized 
from the Philadelphia, Coatesville & Lancaster Passenger Rail- 
way Company. The officers of the new company are: President, 
W. W., Griest: vice-president, C. E. Titzel; secretary and treas- 
urer, J. S. Graybill, Jr. The company has been capitalized at 
$400,000. Work will be commenced as soon as weather permits. 


COLORADO SPRINGS, COLO.—The building of an electric 
line from Denver to Colorado Springs, Fort Collins, Greeley, 
Golden, Morrison and almost every town in the eastern half 
of the state is provided for in articles of incorporation filed 
yesterday with the secretary of state for the Denver & For 
Collings Interurban Railway Company. The capital stock is 
$1,000,000. The incorporators, all of Denver, are: John Olson, 
Leslie DeRemer, Fred O. Olsen, Ralph Dougherty, R. E. |nskeep. 
Demerit E. Brown and Abner Graves. 


SAN FRANCISCO, CAL.—The California Company has filed 
a condemnation suit in Solano County against the Vallejo North 
ern Railway Company. The plaintiff seeks to acquire the right- 
of-way procured by the Vallejo Northern Company through 
Solano County on the grounds that the latter company has 
failed to begin construction of its proposed road within the 
stipulated two years after securing the franchise. The Cali: 
fornia Company, formed but a few months, proposes to build an 
electric road from Tiberon to Sacramento. A. 


CHICAGO—After having been twice defeated, the franchise 
for the Kensington & Eastern Railroad was passed by the Chi 
cago City Council on March 29. The franchise enables this road. 
which is a subsidiary of the Illinois Central Railroad, to build 
a connecting line from Kensington on the latter’s main line to 
the city limits, from which point the road has been built to 
Hammond and Gary, Ind. This connection affords a means for 
the Illinois Central to reach Gary and also for the Chicago. 
Lake Shore & South Bend Electric Railway to reach the centre 
of Chicago over the Illinois Central Railroad. 


PLATTSMOUTH, NEB.—Articles of incorporation of the 
Plattsmouth & Southwestern Interurban Railway have been filed 
with the county clerk. The amount of the capital stock author 
ized is $100,000, in shares of $100 each. The incorporators are 
Judge H. D. Travis, J. P, Falter, R. B, Windham, W. W. Coates 
and C. C. Parmele. The object of the corporation is to construct 
an interurban railway from Plattsmouth in a southwesterly direc- 
tion through the towns of Mynard, Manley and Murdock, cor 
tinuing on to the west end of Cass County, with diverging lines 
to Union, Weeping Water, Louisville, Elmwood, Greenwood and 


Eagle. It is understood that the work of the surveyors will be 
commenced shortly, 


AUSTIN, TEX.—The Attorney-General to-day approved and 
the Secretary of State filed for record the articles of incorpor 
tion of the Oklahoma, Vernon & Pacific Railroad Company; prt 
cipal office, Vernon; capital stock, $125,000; purpose, to construc! 
a line of railway from the town of Vernon, passing in a south- 
westerly direction through the counties of Wilbarger, Foard, Cot 
tle, King and Dickens into Crosby County, to the town of Esta 
cado in Crosby County, a distance of 125 miles; incorporatol. 
L. G. Hawkins, W, O. Anderson, B. J. Parker, L. J. Massel: 
Robert Houssels, T. J. Youngblood, J. D. Hagler, T. H. Shivé 
J. Ray, J. E. Dodson, G. J. Gibbs, A. C. Hahn, C. P. Smith, J. F. 
Minarik and B. Houssels, all of Vernon. 


TOLEDO, 0.—John G. Webb and his associates, mainly Cir 
cinnati and Louisville capitalists, are back of a deal to buil 
the new interurban road to close the gap between Toledo a. 
Columbus. The new line will also complete a continuous %)* 
tem of interurbans between Cleveland, Cincinnati and Louis 
ville. Headquarters have been established at Marion and the 
work of locating the right-of-way will be begun immediatels. 
H. L. Weber, chief engineer, will have this work in charge. The 
new line will extend: from Marion to Upper Sandusky, thence 
to Fostoria, paralleling the Hocking Valley or to Findlay, via 
Carey, paralleling the Toledo & OhiosCentral in part. It has 
been announced that the financing of the road is completed. H. 
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April 3, 1909 


TELEPHONE AND TELEGRAPH. 
(Speotal Correspondence.) 

WACO, TEXAS—The Texas Telephone Company has sold 
out to E. Rotan and J, B. Earle, 

CORDELL, OKLA.—The Cordell Light and Power Company 
is to install a modern light plant. 

BRADLEY, S. D—F. R. Hoover and others are organizing 
a telephone company in this city. 

CHISHOLM, MINN.—The Mesaba Telephone Company will 
install a new telephone exchange here. 

RYAN, OKLA.—This city will vote on a proposed issue of 
$69,000 in bonds for an electric-light plant. 

MINCO, OKLA.—The Consolidated Telephone Company has 
been incorporated with a capital of $5,000. 

KEARNEY, NEB.—The Union Valley Telephone Company has 
been incorporated with a capital stock of $5,000. 

MILWAUKEE, WIS.—The Wausau Telephone Company has 
increased its capital stock from $20,000 to $80,000. 

FLETCHER, OKILA.—The Fletcher Telephone Company has 
been incorporated with a capital stock of $10,000. 

MeCLUSKY, N. D.—The Lamont Telephone Company has 
been incorporated with a capital stock of $4,000, 

WEBSTER CITY, IOWA—The Air Line Telephone Company 
has been organized, with Irving Lasher as secretary. 


KANSAS, OKLA.—The Delaware Central Telephone Com- 
pany has been incorporated by D. A. Smith and others. 


BEACH, N. D.—The Golden Valley Telephone Company will 
install a modern telephone system and some rural lines. 


CLEVELAND, OHIO—The Wharton Telephone Company, of 
Wharton, Ohio, has incorporated, with a capital of $10.000. 


RAYMOND, WASH.—The Willipa Harbor Telephone Com- 
pany has been incorporated with a capital stock of $20,000. 


WAYNOKA, OKLA.—The Waynoka Electric Light and Power 
Company has been incorpcrated with a capital stock of $2,500. 


MOSCOW, N. D.—The Wales-Moscow Coéperative Telephone 
Company has been incorporated with a capital stock of $3,000. 


JEFFERSON, TEX.—The Jefferson Ice, Light and Power 
Company has been incorporated with a capital stock of $50,000. 


LONG PRAIRIE, MINN.—G. Lano and others will arrange 
for the construction of a rural telephone line out of this city. 


GLENVILLE, NEB—The Glenville and Inland Telephone 
Company has been incorporated with a capital stock of $10,000. 


CORTLAND, NEB.—M. M. Stanley and others have incorpo- 
rated the Highland Telephone Company with a capital of $21,000. 


BRUSHVALE, MINN.—The Brushvale Farmers’ Telephone 
Company has been incorporated with a capital stock of $10,000. 


CEDAR RAPIDS, NEB.—The Timber Creek Independent Tele- 
phone Company has incorporated with a capital stock of $4,000. 


COLUMBUS, OHIO—The Atwater Telephone Company, At- 
water, Portage County, has been incorporated by W. E., Craig 
and others, with a capital of $10,011. 


SELMA, ALA.—There will be constructed in the near future 
a new telephone line from this city to York, with stations at 
Coatopa, Lileta, Bellamy and other points. 


SAN FRANCISCO, CAL.—The entire issue of $16,500,000 
Pacific Telephone and Telegraph Company first mortgage col- 
lateral trust five-per cent bonds has been sold. 


STEVENS POINT, WIS.—Plover residents and farmers living 
between that village and Bancroft have constructed what will be 
known as the Coddington telephone line. It is connected with 
the Wisconsin company’s system, 


ST. PAUL, MINN.—Representatives of forty independent 
telephone companies of Minnesota met in St. Paul and organized 
as the Minnesota Mutual Telephone Association. Officers were 
elected as follows: President, L. F. Clark, Bellingham; first 
Vice-president, George Ocobock, Norwood: second vice-president, 
D. M. Neill, Red Wing: secretary, W. S. Clay, Hutchinson; treas- 
urer, C. H. Edwards, Mankato; monitor, A. V. Rieke, Fairfax. C. 


CENTRALIA, WASH.—W. W. Cannon, C. S. Gilchrist and 
F. B. Hubbard, of Centralia, in connection with J. L. Meyers, of 
South Bend, and H. W. McPhail, of Raymond, have incorporated 
a company and have secured franchises in South Bend and Ray- 
mond for the construction and operation of telephone lines. The 
firm name is the Willapa Harbor Telephone Company. The capi- 
tal is $30,000. Under this arrangement the present Raymond and 
South Bend systems will be connected and both connected with 
the Sunset long-distance system. . a. 


GRAND RAPIDS, MICH.—A stock company has been organ- 


ized at Sunfield, Mich., for the purpose of operating a local tele- 
phone exchange. The company is the outgrowth of dissatisfac- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


639 


tion with the rental rates of the Bell company, which owns the 
exchange here. Those on the farm were the principal agitators 
of the stock company. The new company probably will buy the 
local Bell exchange, otherwise a new exchange will be built. 


TOLEDO, OHIO—A meeting of farmers was held at Fostoria. 
Ohio, Saturday, March 20, to consider the matter of organizing 
a mutual telephone company. A temporary organization was 
effected and the officers authorized to appoint a committee to 
canvass the territory and secure subscriptions. S. E. Stricklin, 
of Toledo, representing the Bell Telephone Company, was pres- 
ent and spoke at length, pointing out the advantages of the 
regular service and expressing his views as to why the mutual 
company would prove less satisfactory than the regular service. 
The officers elected at the meeting Saturday are: President, 
Calvin Myers; vice-president, Oliver Stewart; secretary, S. C. 
Ellarton; treasurer, Ora Whitmore. H. 


NEW PROPOSALS. 

POST OFFICE, KEWANEE, ILL.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed proposals 
until 3 p. m., April 28, for the construction, complete, of the 
United States post office at Kewanee, Ill, in accordance with the 
drawings and specifications, copies of which may be had at the 
office of the postmaster at Kewanee, Ill, or at the Supervising 
Architect’s office. 

POST OFFICE AND COURT HOUSE, LAKE CHARLES, 
LA.—The office of the Supervising Architect, Washington, D. C., 
will receive sealed proposals until 3 p. m., May 3, for the con- 
struction (complete) of the United States Post Office and Court 
House at Lake Charles, La., in accordance with drawings and 
specifications, copies of which may be had from the postmaster 
at Lake Charles, J.a., or from the Supervising Architect. 


BUILDING, ETC., PORTLAND, ME.—The office of the Con- 
structing Quartermaster, 47814 Congress Street, Portland, Me., 
will receive sealed proposals, in triplicate, until 10 a. m., April 9, 
for construction, electric wiring, heating, etc., of addition to be 
placed on hospital building at Fort Williams, Me. A guarantee 
of 10 per cent required. Plans, specifications and proposal blanks 
can be had upon application to Capt. F. J. Morrow, at this office. 


POST OFFICE, BARRE, VT.—The office of the Supervising 
Architect, Washington, D, C., will receive sealed proposals until 
3 p. m., April 26, for the construction (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring) of the 
United States post office at Barre, Vt., in accordance with draw- 
ings and specifications, copies of which may be obtained from 
the custodian of site at Barre, Vt., or at the Supervising Archi- 
tect’s office. 

POST OFFICE, DOTHAN, ALA.—The office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed proposals 
until 3 o'clock p. m., April 5, for the construction (including 
plumbing, gas piping, heating apparatus, electric conduits and 
wiring) of the United States Post Office at Dothan, Ala., in ac- 
cordance with drawings and specifications, copies of which may 
be obtained from the custodian of the site at Dothan, Ala., or at 
tue Supervising Architect’s office. 

POST OFFICE, MARION, OHIO—The office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed proposals 
until 3 o’clock p. m., April 7, for the construction (including 
plumbing, gas piping, heating apparatus, electric conduits and 
wiring) of the United States Post Office at Marion, Ohio, in 
accordance with drawings and specifications, copies of which 
may be obtained from the custodian of the site at Marion, Ohio, 
or at the Supervising Architect’s office. 


POST OFFICE, MICHIGAN CITY, IND.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed pro- 
posals until 3 p. m., May 1, for the construction (including 
plumbing, gas piping, heating apparatus, electric conduits and 
wiring) of the United States post office at Michigan City, Ind., 
in accordance with the drawings and specifications, copies of 
which may be had from the custodian of the site at Michigan 
City, Ind., or at the Supervising Architect’s office. 


POST OFFICE, COURT HOUSE AND CUSTOM HOUSE, 
NEWBERN, N. C.—The office of the Supervising Architect, Wash- 
ington, D. C., will receive sealed proposals until 3 p. m., April 
23, for the installation of a conduit and wiring system, and ex- 
tension of the present gas-piping system, in the United States 
post office, court house and custom house, at Newbern, N. C., in 
accordance with the drawings and specifications, copies of which 
may be had from the custodian at Newbern, N. C., or at the 
Supervising Architect's office. 

UNITED STATES GOVERNMENT BUILDINGS, ALASKA- 
YUKON-PACIFIC EXPOSITION, SEATTLE, WASH.—The office 
of the Supervising Architect, Washington, D. C., will receive 
sealed proposals until 3 o’clock p. m., April 19, for the installa- 
tion of an electric wiring system for the United States Govern- 
ment Buildings at the Alaska-Yukon-Pacific Exposition, at Seattle, 
Wash., in accordance with drawings and specifications, copies 
of which may be had at the Supervising Architect’s office, or at 
the office of the Superintendent of Construction,—United States 
Government Buildings, Seattle, Wash. 
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ELECTRICAL SECURITIES. 


Speculative dullness and strictly professional trading con- 
tinue the main characteristics of the stock markets. A firm 
tone ruled last week, however, and for the period fairly general 
advances were scored. 

Public indifference to stock market happenings continues 
and leading brokers look for no early change, At the same 
time there is no evidence of liquidation. The fact that the 
market has held firm in face of bad news and has even advanced 
at times is regarded in many quarters as a significent bullish in- 
dication. 

Dividends have been declared upon the following electrical 
securities: Mexican Telephone and Telegraph Company; the 
regular semiannual dividend of two-and-one-half per cent on the 
preferred stock, payable May 1 to stock of record April 16. 
Scranton Electric Company; regular quarterly dividend of one- 
and-one-half per cent on the preferred stock, payable April 1 
to stock of record March 23. Chicago Telephone Company; 
regular quarterly dividend of two per cent, payable March 31 
to stock of record March 27. New England Telephone and Tele- 
graph Company; regular quarterly dividend of one-and-one-half 
per cent, payable April 15 to stock of record March 31. Bell 
Telephone Company of Missouri; quarterly dividend of two per 
cent, payable April 1. New York & New Jersey Telephone 
Company; regular quarterly dividend of one-and-three-quarters 
per cent, payable April 15 to stock of record April 5. Electric 
Storage Battery Company: regular quarterly dividends of three- 
quarters of one per cent on the preferred stock and three-quar- 
ters of one per cent on the common stock, payable April 1. 
Bell Telephone Company of Pennsylvania; the regular quarterly 
dividend of one-and-one-half per cent, payable April 15 to stock 
of record April 5. Manchester Traction, Light and Power Com- 
pany; regular quarterly dividend of two per cent, payable April 
15 to stock of record April 1. Philadelphia Company: regular 
quarterly dividend of one-and-one-half per cent on the common 
stock, payable May 1 to stock of record April 1. Central District 
and Printing Telegraph Company; regular quarterly dividend of 
two per cent, payable April 30. Central & South American Tele- 
graph Company; regular quarterly dividend of one-and-one-half 
per cent, payable April 7. 


ELECTRICAL SECURITIES FOR THE WEEK WEEK ENDED MARCII 27. 


New York: Closing. 
Allis-Chalmers common .................. 14% 
Allis-Chalmers preferred ................. 44% 
American Tel. and Tel. Company.......... 130% 
Brooklyn Rapid Transit.................. 72% 
General Electric ...............cccceeeee 157 
Interborough-Metropolitan common ....... 13% 
Interborough-Metropolitan preferred ...... 40% 
Kings County Electric ................... 125 
Mackay Companies (Postal Telegraph and 

Cable) common ..................0008- 72% 
Mackay Companies (Postal Telegraph and 

Cable) preferred ............. ccc ccuee 705 
Manhattan Elevated ..............ccc cece 142 
Metropolitan Street Railway.............. 20 
New York and New Jersey Telephone..... 110 
Western Union ....... cece cece eee 6614 
Westinghouse Manufacturing Company.... 82 


The General Electric Company is operating its plants on a 
basis of between fifty-five per cent and sixty per cent of normal. 
The business of the company in the last fiscal year amounted 
to approximately $44,000,000, and it is hoped in the current 
fiscal year that the business will reach $50,000,000. The annual 
meeting of the company will be held May 11 in Schenectady. 
Books close April 10 and reopen May 12. 


Boston: Closing 
Edison Electric Illuminating ............. 253 
Massachusetts Electric ................... 72% 
New England Telephone.................. 132% 


Western Telephone and Telegraph pref... : 

The total amount of American Telephone convertible 4’s 
deposited for conversion has now crossed the $40,000,000 mark. 

Directors of the New Engknd Telephone and Telegraph 
Company have voted that $3,562,400 of additional capital stock 
be offered at par to stockholders of record at the close of busi- 
ness April 23. Subscriptions must be made not later than May 
31. Payment for half the number of shares subscribed for is to 
be made July 16, 1909, and for the remaining half, January 17, 
1910, the certificates to be issued as of respective dates of pay- 
ment, 


Philadelphia: Closing. 
Electric Company of America............. 12 
Electric Storage Battery common......... 45 
Electric Storage Battery preferred........ 45 
Philadelphia Electric ..............cceeee 11% 
Philadelphia Rapid Transit............... 28% 
United Gas Improvement................. 9014 


The gross earnings of the Philadelphia Rapid Transit Com- 
pany have been very favorable for tbe last four months. Febru- 
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ary, though shorter by one day than that month last year, was 
an increase of $59,000, while January and December exceeded 
those months a year ago by $50,000 and $68,000, respectively. 
Notwithstanding the gain in December the company was con 
siderably behind in its receipts on December 31. 


Chicago: Closing 
Chicago Telephone ...-........ccecececee ue 
Commonwealtn Edison ..............e000- 109% 
Metropolitan Elevated preferred.......... 50 
National Carbon common................. 85 
National Carbon preferred................ 118 


NEW MANUFACTURING COMPANIES, 


RICHMOND, VA—The Ball Electric Company has been 
granted a charter by the state, the capital stock being placed 
at $15,000. R. H. Ball is president; A. L. Lucas, vice-president: 
B. A. Ruffin, secretary and treasurer. The company will deal in 
electrical supplies. L. 


TOLEDO, OHIO—The Fowler Electrical Supply Company, of 
Toledo, has been incorporated with a capital stock of $30,000, 
The company will take over the business formerly conducted 
by Harry Fowler on Cherry street. The incorporators are: 
Harry R. Fowler, J. W. Schauffelberger, Henry P. Fowler, Fred 
B. Willard and Carlton F. Jones. H. 


MOBILE, ALA.—A $20,000 company has been recently organ- 
ized here under the name of the Modern Electric Appliance Com- 
pany, to buy, sell, own, exchange, or otherwise dispose of United 
States patents, as well as foreign patents and patent rights. J. J. 
Blacksher is president, E. E. Wagar, vice-president, and B. B. 
Chamberlain, secretary and treasurer. 


ENGINEERING SOCIETIES. 


MODERN SCIENCE CLUB OF BROOKLYN, N. Y.—The Mod- 
ern Science Club. of Brooklyn, N. Y., announces the following 
lectures, at its clubhouse, 125 South Elliott place: April 6—“Elec- 
tric Motor Design,” by Charles A. Lundell, of the Thompson- 
Bonney Company. April 10—Informal discussion on ‘Parsons 
Steam Turbine,” introduced by Frank Martin. April 13—Annual 
election. April 20—“The Gas Engine in Blast Furnace Practice. 
by George A. Orrock, M. E., of the New York Edison Company. 
April 24—Design of Air Compressors,” by Z. Oberschall. April 
27—“Absorption Refrigerating Machines,” by Henry Torrance, 
Jr., of the Carbondale Machine Company. 


DATES AHEAD. 


Louisville Electrical Show. The Armory, Louisville, Ky. 
April 12-24. 


Missouri Electric Light, Gas and Railway Association. Ar 
nual convention, Springfield, Mo., April 15-17. 


Iowa Electrical Association. Annual convention, Cedar Rap- 
ids, Iowa, April 21-29. 


Iowa Street and Interurban Railway Association, Cedar 
Rapids, Iowa, April 22-24. 

American Electrochemical Society. 
Falls, Ontario, May 6-8. 


Omaha Electrical Show. 
May 6-15. 


Southwestern Electrical and Gas Association, 
vention, Dallas, Tex., May. 

Arkansas Association of Public Utility Operators. Annual 
meeting, Hot Springs, Ark., May 12, 13, 14. 

American Association of Electric Motor Manufacturers. At 
nual convention, Hot Springs, Va., May 17-20. 

Ohio Society of Mechanical, Electrical and Steam Engineers. 
Annual convention, Canton, Ohio, May 21-22. 


West Virginia Independent Telephone Association. 
convention, Parkersburg, W. Va., May 27-28. 


National Electric Light Association, Annual convention, At 
lantic City, N. J., June 1-4. 

Association of Edison Purchasing Agents. 
tion, Atlantic City, N. J., June 1-4. 


American Railway Master Mechanics’ ‘Association. 
convention, Atlantic City, N. J., June. 


Master Car Builders’ Association. 
lantic City, N. J., June. 


Canadian Electrical Association. 
bec, Canada, June 16-18. 


Association of Railway Telegraph Superintendents, Detroit, 
Mich., June 23. 


American Institute of Electrical Engineers, 
tion, Thousand Islands, N. Y., June 28. 


Ohio Electric Lignt Association. Annual convention, Toledo. 
July 13-15. 


National Electrical Contractors’ Association, Annual cot- 
vention, Toledo, Ohio, July 21-23. 


Next meeting, Niagara 
Omaha Auditorium, Omaha, Neb. 


Annual con- 
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PUBLICATIONS. 


ELECTROLYTIC CORROSION OF THE BOTTOM OF OIL 
TANKS AND OF OTHER STRUCTURES—Adolphus A. Knudson, 
the well-known consulting engineer, New York city, has reprinted 
in pamphlet form his address on the above subject, which was 
read at the fourteenth general meeting of the American Electro- 
chemical Society, New York, October 30, 1908. 

NEW YORK STATE PUBLIC SERVICE COMMISSION, 
SECOND DISTRICT—The Public Service Commission for the 
Second District, State of New York, has issued in pamphlet form 
its decision in the matter of the application of the Erie Railroad 
Company for authority to issue five-per-cent collateral gold 
bonds, to the amount of $30,000,000; submitted January 5, 1909; 
decided March 2, 1909. 

PANAMA CANAL.—‘“The Text of a Lecture Before the Com- 
mercial Club of Boston,” by Philippe Bunau-Varilla, on the Pan- 
ama Canal, has been reprinted from the Congressional Record. 
The text of the lecture is followed by a supplement bearing on 
some important points which were omitted from the lecture 
through lack of time. A third chapter, formed of extracts from 
testimonies given before the Congressional Committee on Inter- 
state and Foreign Commerce, at Ancon, C. Z., has been appended. 

THE MECHANICS’ INSTITUTE—The General Society of 
Mechanics and Tradesmen of the City of New York has issued 
its 123d report. The Mechanics’ Institute is maintained by the 
above society and gives free instruction to upward of 2,000 young 
men in its technical and industrial classes, including instruction 
in architectural, mechanical, sheet metal and carriage drafting, 
free-hand design and life drawing, clay modeling, mathematics, 
physics and electrical work, plan reading and estimating. The 
library of the society carries a valuable reference departnient, 
which is free to the public. 

PRINCIPAL FACTS OF THE EARTH’S MAGNETISM—The 
United Sta‘es Coast and Geodetic Survey has had reprinted the 
first part of the United States Magnetic Declination Tables and 
Isogonic Charts for 1902, as a 100-page book, entitled ‘Principal 
Facts of the Earth’s Magnetism.” There has been continued 
demand for general information concerning the earth’s magnetic 
phenomena, and this is the information that this book is intended 
to supply. It contains a history of the compass and of magnetic 
discoveries, a discussion of variations of the earth’s magnetism, 
the making of magnetic surveys and charts, and the determina- 
tion of the true meridian and the magnetic declination. 

THE ILLUMINATOR—The Illuminator, edited by Milton 
Hartman. is being published regularly from Cleveland by the 
Tungstolier Company of Cleveland, Ohio. In the first two issues 
which have come to our notice, published respectively for Janu- 
ary and February, there is considerable interesting reading mat- 
ter, although it is likely that the illuminating engineer will not 
take kindly to some of the things which Mr. Hartman has been 
bold enough to say. The Tungstolier fixtures are worthy of good 
publicity and Mr. Hartman is giving them this. If the illuminat- 
ing engineers do not like what he says it is all right, because 
it won’t hurt them and will help the Tungstoliers very much. 

MAGNETIC WORK OF THE CARNEGIE INSTITUTION— 
That portion of the annual report of the director of the Car- 
negie Institution of Washington for the year 1908 relating to the 
work of the department of terrestrial magnetism has been 
printed separately in pamphlet form. The very successful mag- 
netic survey of the Pacific Ocean made in the yacht Galilee 
in her cruise of over 60,000 nautical miles during the three 
years 1905-1908 is described at some length with the aid of a 
chart. The new magnetic survey yacht Carnegie now being 
built almost entirely of non-magnetic material is shown in an 
excellent engraving and briefly described. The balance of the 
report is devoted mainly to the magnetic surveys of land areas 
that have been carried out under the auspices of the Institution. 
As the result of these and similar labors it will be possible 
shortly to draw a new set of magnetic charts for nearly one- 
third of the globe. 

LIGHTING RAILWAY CARS—A comparison of the different 
ways of lighting railway trains by electricity, showing the ad- 
vantages and defects of each method, has just been published 
in a bulletin entitled “Investigation of Methods of Railway Train 
Lighting,” in the engineering series of the University of Wiscon- 
sin. The author, Edward Wray, received his degree of electrical 
engineer at the university in 1906. After tracing the advance of 
lighting methods in railway cars from the single candle used in 
English coaches in 1825, through early experiments with oil 
lamps and adaptations of all the various methods used in light- 
ing streets and houses, Mr. Wray describes the storage battery 
equipments, steam-driven generators in baggage cars, and axle 
generating equipment in individual cars. “It is impossible to 
make a sweeping claim of superiority for any one type of equip- 
ment,” says the author. “Each is more or less applicable to 
certain kinds of service. The success of any of the types of 
lighting equipment lies largely in the hands of the railway 
operating department. The simplest of all the electrical equip- 
ments is undoubtedly the straight storage equipment.” Storage 
batteries, however, must be charged each day, the bulletin points 
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out, requiring expensive charging stations at terminals, and 
making this mode of lighting impractical for long overland runs. 
For short runs with beavy traffic and a large number of cars 
the storage battery is most economically operated. 

THE UNIVERSAL ELECTRICAL DIRECTORY—J. A. Berly’s 
Universal Directory for 1909 (published in January of each 
year) has been thoroughly revised locally, as well as by cir- 
culars. It contains the names and addresses of the members of 
the electrical trades and allied industries all over the world. 
The 1909 edition consists of four sections—British, with 13,334 
names; colonial and general, 5,318 names; continental, with 
7,952 names; United States, with 5.290 names, a total of 31,894 
names, and this after a careful elimination of unimportant en- 
tries. Each section is again subdivided into an alphabetical and 
classified section, and in the case of the British a geographical 
section has been added, which is of unquestioned use to travelers. 
A thumb index simplifies the turning up of any part desired. 
The alphabetical sections include telegraphic addresses and tele- 
phone numbers and codes and many financial particulars regard- 
ing British limited liability companies. Lists of all electricity 
undertakings in the United Kingdom, British colonies and some 
other countries are given, showing the nature of the supply, sys- 
tem of distribution, capacity of plant, voltage, and chief engineer’s 
name, and in the case of alternating current the phase and 
periodicity also appear. The prices of the Directory post free in 
the United Kingdom are 14 shillings, colonies 15 shillings, United 
States of America $4.50, other countries 16 shillings. The “A” 
edition, started a few years ago for the convenience of home 
and colonial firms, contains the British and colonial and general 
sections only, prices four shillings less in each case. 


PERSONAL MENTION. 


MR. W. F. McROBERTS has been elected secretary and 
treasurer of the Sharon (Iowa) Farmers’ Mutual Telephone Com- 
pany. ; 
MR. G. W. ARMSTRONG, manager of the Chicago branch of 
the Excello Arc Lamp Company, was an attendant at the job- 
bers’ meeting at Niagara Falls this week, 

MR. FRANK LIPPERT, of Davenport, Iowa, has been ap- 
pointed superintendent of the Interstate Telephone Company, 
and will make his headquarters at Cascade. 

MR. R. F. PIERCE has resigned the management of the 
Minerallac Company and will go to New York as general sales 
manager and publicity agent of the Excello Arc Lamp Company. 

MR. GEORGE B. CORTELYOU was elected president of the 
Consolidated Gas Company, of New York, on March 25, and 
has already assumed his duties. Mr. Cortelyou was also elected 
a director of the company in place of Dr, Arthur H. Elliott, 
resigned. 

MR. A. M. LITTLE, who formerly traveled for Pass & 
Seymour in the Middle West, has resigned to accept a position 
as general manager of the Mohawk Electric Supply Company, of 
Syracuse, N. Y. The new position is one of considerable ad- 
vancement, and Mr. Little leaves his old company with the best 
wishes for his success. 

MR. H. CAIRD, formerly manager of the street-railway de- 
partment for the Central Electric Company, has assumed his du- 
ties as sales engineer in the Chicago branch of the Excello Arc 
Lamp Company. Mr. Caird has had a wide experience in the 
design and installation of lighting equipment, and his services 
will be of value to the Excello company’s customers. 

MR. H. E. BUCK of Delaware, O., general manager of the 
Columbus, Magnetic Springs & Northern Electric line, has ten- 
dered his resignation, to take effect on April 1. His successor 
will be Charles Fifer of Pittsburg, an experienced electric rail- 
way man. Mr. Buck will still be connected with the line in the 
capacity of secretary, and will be in full charge of the financial 
end of the business. H. 

MR, F. THOS. TURNER, formerly with the Grand Rapids- 
Muskegon Power Company, at Grand Rapids, Mich., has been 
appointed to represent throughout Indiana and Kentucky the 
American Electric Fuse Company of Muskegon, Mich., manufac- 
turers of telephone specialties, motor controllers, black enameled 
wire and gas-engine ignition equipments. Mr. Turner's head- 
quarters will be at the Linden Hotel, Indianapolis, Ind. 


MR. L. ROBINSON has been appointed manager of the in- 
sulating department of the Standard Varnish Works, with head- 
quarters in New York. Mr. Robinson has been identified with 
the Standard Varnish Works. For fifteen years previous to Mr. 
Robinson’s connection with the Standard Varnish Works he held 
numerous responsible positions in the operating end of electric 
railways in the United States, Canada and Europe. 


MR. W. E. PEMBERTON has been appointed manager of 
the Minerallac Company, Chicago. Mr. Pemberton was for a 
number of years with the Commonwealth Edison Company in 
the capacity of consulting engineer. He has been in the elec- 
trical field eleven years, and has been connected with the Edison 
interests most of that time. The company’s specialties enter 
widely into central-station work and Mr. Pemberton’s experience 
in this direction makes him a strong factor in this field. 
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INDUSTRIAL ITEMS. 


THE KEYSTONE LUBRICATING COMPANY, Philadelphia, 
Pa., has issued a pamphlet advocating the use of a pure mineral 
grease for general lubrication. A copy may be obtained upon 
application to the main office of the company, or to any of its 
agencies. 


THE NELSON VALVE COMPANY, Philadelphia, Pa., has is- 
sued its handsome 1909 catalogue and price list of 220 pages, on 
valves, accessories and fittings. Besides numerous fine halftone 
illustrations, it contains some interesting information on valves 
generally. This issue supersedes all previous ones. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., is distributing an attractive bulletin entitled 
“Present Conditions (an Echo of the Panic) from the Central 
Station Point of View,” and emphasizing the utility of the single- 
phase motor as the “hard-times” friend of the Central Station. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has 
issued a circular on fan motors, in which a new ball-bearing 
oscillating-rotating fan, with several improvements, is described. 
A new circular on pull sockets, and a trade price list of Opalux 
shades and reflectors, are also ready for distribution. Copies 
may be had on request. 


THE SACHS COMPANY, 618 Capitol Avenue, Hartford, Conn., 
announces that in the suit brought in the United States Circuit 
Court, District of Connecticut, by the Johns-Pratt Company, based 
on letters patent to Joseph Sachs, No. 660,341, for an improve- 
ment in safety fuses, alleging infringement, that District Judge 
Platt on March 12 dismissed the bill.of complaint. 


THE PHOENIX GLASS COMPANY, 15 Murray street, New 
York city, describes in catalogue B a new series of reflectors 
for tungsten lamps. The Phenix Glass Company, which is 
famous for its inner globes and other electrical glassware, is 
embodying in the new line a wide range of beautiful creations, 
in which the artistic and the useful are sensibly blended. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY, 50 
Church Street, New York, has published some very interesting 
data on creosoting materials. This company is the manufacturer 
of creosoted conduit for underground wires, creosoted poles, 
cross-arnis, anchor plugs and signal posts, crossties, fence posts, 
piles, wharf and bridge timbers, paving blocks, plank, and all 
kinds of creosoted lumber. 


THE TRUMBULL ELECTRIC MANUFACTURING COM- 
PANY, Plainville, Conn., has issued a new illustrated price list 
on regular panels, Types E, ES, P, PS, which can be shipped 
at once from stock and on which special discounts will be 
quoted on application. The “Trumbull Cheer” for March is full 
of interestinig matter on switches and panel boards, in addition 
to some other pleasant reading. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, is 
distributing an interesting mailing card depicting a military bal- 
loon in action. The company wants to know whether, “in the 
battle for business, may we not be your allies?” There is in- 
cluded in this literature an argument and some logic concerning 
the reasonableness of convincing customers that what they want 
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is more light at the same cost rather than the same light jor 
less cost. There is also a good illustration of the Buckeye 115- 
volt, sixty-watt tungsten lamp. 


THE UNION SWITCH AND SIGNAL COMPANY, Pittsburg, 
Pa., is distributing several pieces of literature devoted to the 
following subjects: Bulletin No. 38, the Union Electro Manual 
Block System; Bulletin No. 39, the Union Electric Crossing Gate. 
There is also a supplement to the 1902 catalogue of Sections 
16 and 17, showing Plates 1631, 1632 and 1633—Switch Indicator 
and Relay Box Posts, Semaphore Type of Indicator. 


THE FANCLEVE SPECIALTY COMPANY, Jamaica Plain 
Station, Boston, Mass., has issued its April, 1909, catalogue of 
electrical fittings, as switch boxes, outlet boxes and plates, junc. 
tion boxes, switch mounts, molding boxes, reduction boxes, etc., 
for various purposes. In presenting this catalogue to the trade 
the company announces that it is prepared to alter any of the 
fittings illustrated or listed to suit special requirements. 


THE GUARANTEE ELECTRIC COMPANY, Chicago, an- 
nounces that it has purchased the entire stock of alternating- 
current second-hand motors, also certain types of new motors, 
from the Wagner Electric Manufacturing Company, The Guaran- 
tee company can make immediate shipments from Chicago or 
St. Louis from the above stock and will be glad to send full in- 
formation concerning the above to those in the market for alter. 
nating-current motors. 


THE FT. WAYNE ELECTRIC WORKS, Ft. Wayne, Ind., in 
bulletin No, 1114, illustrates and describes the Ft. Wayne electric 
fan motors. This catalogue is arranged for easy and convenient 
reference without being overburdened with descriptive matter. 
The illustrations are well arranged, and the listings and prices 
so indicated as to facilitate reference. The company is also dis- 
tributing bulletin No. 1112, devoted to type ML three-bearing, 
belted direct-current generators with balance wheels, 


F. B. BADT AND COMPANY, 1504 Monadnock Block, Chicago, 
the well-known mechanical and electrical engineers, have been 
appointed western sales agents for the Standard Electric Accu 
mulator Company, of 91 Mercer street, New York city. The 
makers claim that in this battery the plates cannot buckle, 
disintegration is impossible, there is no expense for labor and 
material when installed, cleaning is eliminated, and that the an- 
nual saving on the investment is worth consideration. 


THE NERNST LAMP COMPANY reports that the lighting 
of the handsome new storerooms to which the John A. Renshaw 
Grocery Company recently removed in Pittsburg is accomplished 
by chandeliers equipped with 132-watt Westinghouse-Nernst lamps 
and inverted gas burners. The chandeliers are of the Art Nouveau 
design and are finished to correspond with the hardware decora- 
tions of the building. The new White House of San Francisco 
was opened for business Saturday, March 13. It is lighted by mul- 
tiple-glower Westinghouse-Nernst lamps in ornamental fixtures. 
The total installation consists of one thousand glower units. This 
is one of the finest stores in the rebuilt downtown district. The 
new First National Bank and the remodeled Dollar Savings 
Bank, of Youngstown, Ohio, will both be lighted by multiple 
glower Westinghouse-Nernst lamps in ornamental housings. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) March 23, 1909. 


MEANS FOR ELECTRICALLY OPERATING TYPE- 
SETTING MACHINES. Heinrich Drewell, Charlottenburg, 
Germany. Filed June 11, 1907. The character-delivery elec- 
tromagnets are directly controlled by corresponding auto- 
matic switches whose circuit connections are controlled by 
a register band and two electromagnets. 


915,768. ELECTRICAL SYSTEM OF DISTRIBUTION. Albert 
S. Hubbard, Belleville, N. J., assignor to Gould Storage Bat- 
tery Company. Filed June 9, 1906. Between an alternating 
and a QGirect-current circuit is a motor-generator set with a 
storage battery and booster in parallel with the direct-cur- 
rent side, means for regulating the booster field and that 
of the direct end of the motor generator. 


915,748. 


915,774. COMPOSITION OF MATTER FOR AND PROCESS OF 
MAKING INSULATING MATERIAL. Carl A. Keller and 


Bertrand G. Jamieson, Chicago, Ill. Filed December 26, 1907. 
Consists of sand, hydraulic cement and a saponifiable water- 


proofing compound impregnated with an asphaltum insulat- 
ing fluid. 
915,786. ELECTRICAL PLATING RACK, Douglas B. Moyer, De- 


troit. Mich. Filed March 16, 1908. A cathode hanger com- 
prises a conducting rod, a wood sheathing for protecting it 
and a detachable branch rod projecting laterally through the 
sheathing. 


915,797. GUARD FOR ELECTRIC RAILWAY RAIL-BONDS. Jacob 
J. Sapper and Joseph G. Brueggemann, St. Louis, Mo. Filed 
August 26, 1907. The plate has a flange on the top and 
sides of that side turned to the web of the rail, thus form 
ing a chamber for the bond. 


915,824. ELECTRIC HEAD CAP. George M. Branaman, Kansas 
City, Mo. Filed April 25, 1908. Straps pass around the head 
and hold an ear bob with battery terminals against the ear. 


915,846. ELECTRODEPOSITION OF METAL ON HOLLOW AR 
TICLES. Ernest Friedheim, Paris, France. Filed March 26, 
1907. The apparatus is composed of conducting rods me 
chanically and electrically connected to a common support- 
ing anode and insulating sleeves adapted to prevent short 
circuiting, in combination with hollow cathodes encircling 
the anodes. 


915,891. SPARK TIMER FOR INTERNAL COMBUSTION EN: 
GINES. Henry Schaake and John T. Cowie, New West 
minster, British Columbia, Canada. Filed February 7, 190°. 
Has two brushes bearing on a commutator, one connected 
with a battery and the other with a dynamo, and a switch 
for connecting in either brush. 


915,895. ELECTRIC LOCOMOTIVE. Frank L. Sessions, Colum: 
bus, Ohio, assignor to The Jeffrey Manufacturing Company. 
Filed October 24, 1903. Renewed December 9, 1905. A cable- 
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echanism for a mining locomotive consists of an 
E actor driving a reel shaft through a friction clutch. 
Filed 
Comprises a tubular nipple with a terminal, 
an insulating bushing with a terminal therein, and an arm 


915,896. SPARK PLUG. John G. Shea, Detroit, Mich. 


June 13, 1908. 


on the upper end of the nipple with a priming cup. 
915,915. ELECTRICAL SYSTEM OF DISTRIBUTION. 


Company. Filed January 8, 1906. A storage battery has in 
series a booster with its field energized by an exciter on 
the same shaft and having a field shunted across the line 
and an auxiliary field in series with the booster. 


915,939. APPARATUS FOR DYEING YARN. César Corbon. 
St. Chamond, France. Filed December 14, 1908. A revers- 
ible electric motor drives a series of shafts on which are 
mounted skein-carrying reels. 


915,947. ELEVATOR-LEG DRIVE. Scott F. Evans, Minneapolis, 
Minn. Filed November 1, 1906. A continuously running 
electric motor is connected by a clutch and gearing to the 
elevator-driving shaft. 


915,951. CONTROLLER FOR ELECTRICALLY-DRIVEN PULSA- 
TORS. Arthur H. Gibson, Easton, Pa., assignor to Ingersoll- 
Rand Company, New York, N, Y. Filed January 4, 1909. 
Combined with spring contact fingers is a contact drum with 
cams thereon divided into a number of symmetrical sections 
arranged to repeat their functions during a revolution of the 
drum. 


915,974. AUTOMATIC THERMO-ELECTRIC CONTROL. Harry 
W. Leonard, Bronxville, N. Y. Filed January 5, 1906. Com- 
bined with a solid heat-producing conductor is a second con- 
ductor whose resistance is affected by the first one and 
means responsive to change in resistance in the second con- 
ductor vary the current flowing in the first one. 


915,915.—STORAGE BATTERY BOOSTER SYSTEM. 


915,980. PROCESS FOR REGENERATING ELECTRIC AC- 
CUMULATORS. Carl Luckow, Cologne, Germany. Filed 
May 9, 1905. Consists in subjecting the electrodes to elec- 
trolysis in a greatly diluted electrolyte of a neutral salt of a 
light metal. 


915,990. JUNCGTION-BOX COUPLING. Edward S. Morrell, Phila- 
delphia, Pa. Filed September 25, 1908. Upon the end of 
the conduit is placed an externally-threaded nipple passing 
through the hole in the box up to a shoulder; on the end 
of the nipple is screwed a clamping nut. 


915,993. WIRELESS TELEGRAPHY. Joseph Murgas, Wilkes- 
Barre, Pa. Filed May 17, 1907. A wireless station appa- 
ratus comprises on one side a capacity and on the other side 
an antenna in the shape of a helix passing into and insulated 
from. a tube or well sunk in the earth. 


915,997. CORD SUPPORT FOR ELECTRIC LIGHTS. Martin N. 
Narum, Milwaukee, and Peter L. Jacobson, Norway, Wis. 
Filed November 5, 1906. A spring-actuated cord-receiving 
oi is mounted with stop dogs in a bracket against the 
ceiling, 


916,033. PROCESS FOR PRODUCING ELECTRODEPOSITS 
WHICH CAN BE REMOVED FROM THEIR BASE. Harry 
Schmidt, Cologne, Germany. Filed August 9, 1907. Consists 
in electrodepositing a metal layer on a rotary cylinder, con- 
tinuously anodically polarizing the layer and in electro- 
depositing metal on the first polarized layer. 


916,038. TRAIN-SIGNAL SYSTEM. Horace H. Sharp and Willis 
R. Vanaman, Atlantic City, N. J. Filed June 12, 1908. An 
electrically-controlled air whistle is operated by the signal 
cord. 


916,039. ELECTRIC SWITCH OR SIGNAL-CONTROLLING AP- 


PARATUS. Nelson T. Shaw, Los Angeles, Cal. Filed March 
14, 1908. The switch is controlled by two solenoids. 
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BRUSH HOLDER. William A. Turbayne, Lancaster, N. 
Y. assignor to Gould Coupler Company, New York, N. Y. 
Filed August 8, 1907. A frame is provided with a guide for 
the carbon brush and a spring-pressed lever is pivoted on 
the frame and a saddle fixed to the outer end of the carbon. 

916,092. ELECTRIC SIGN. Robert E. Belcher, Portland, Ore. 
Filed October 27, 1908. The sign body is a concave circular 
drum, on each side of which is supported an electric lamp 
and beyond it a reflector. 


916,065. 


916,140.—ELECTRIC BRAZING MACHINE. 


916,117. TESTING SYSTEM FOR TELEPHONE LINES. William 
W. Dean, Chicago, Ill., assignor to Kellogg Switchboard and 
Supply Company, Chicago, Ill. Filed June 29, 1903. A cord 
circuit with a complete testing strand has a test relay 
normally isolated therefrom, a listening key for connecting 
the relay and strand during testing and a supervisory relay 
ae automatically breaking this connection during conversa- 

on. 


916,119. PHOTOGRAPHIC PRINTING APPARATUS. Jobn A. 
Dick, Canandaigua, N. Y., assignor to Marie Elizabeth Dick, 
Canandaigua, N. Y. Filed March’ 16, 1908. Contains an 
actinic electric light, a non-actinic electric light, and a switch 
for throwing either light into circuit when the other is 
thrown out. 


916,140. ELECTRIC BRAZING APPARATUS. Weston M. Fulton, 
Knoxville, Tenn., assignor to the Fulton Company, Knoxville, 
Tenn. Filed January 26, 1907. An electrically-heated brazing 
bar movable into and out of brazing position has automatic 
means for cutting off the current from the bar when it moves 
into brazing position. 
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916,2?5.—DESK TELEPHONE HOOK SWITCH. 


916,142. COMMBINED FIRE-ALARM, TELEGRAPH AND TELE- 
PHONE SYSTEM. Manious Garl, Akron, Ohio. Filed July 
23, 1907. There are means for cutting a telephone into the 
line circuit at each of the alarm boxes. 

916,155. ELECTROLYTIC PROCESS. Henry L. Hollis, Chicago, 
Ill, Filed August 15, 1907. The process of coating iron 
sheets with tin consists in immersing them as cathodes in an 
electrolyte consisting of a solution of a tin salt of a fluorine 
acid and a colloid. 

916,167. ENCLOSED FUSE. Philip S. Keefer, Bridgeport, Conn., 
assignor to the Bryant Electric Company, Bridgeport, Conn. 
Filed August 6, 1908. Has a tubular casing and a metallic 
cap with an internal end plate to which the links are elec- 
trically connected and a contact blade secured to the end 
plate and projecting through an opening in thé cap, 
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916,183. FLOAT-CONTROLLED SWITCH FOR FILLING TANKS. 
Samuel W. Netherton, Roberts, Ill. Filed August 9, 1907. 
There is a spring connected with the switch arm for moving 
it to its open position and a float mechanism for holding 
the switch arm in its closed position. 


916,220. RAILWAY SWITCHING APPARATUS. John D. Taylor, 
New York, N. Y., assignor to the Union Switch and Signal 
Company, Swissvale, Pa. Filed April 18, 1904. An electric 
motor orerates a switch and lock movement through a clutch 
mechanism. 


916,223. SYSTEM OF ELECTRICAL CONTROL. Percy H. 
Thomas, East Orange, N. J., assignor to Cooper Hewitt Elec- 
tric Company, New York, N. Y. Filed June 19, 1905. A 
mercury-vapor rectifier has means whereby the vapor path 
between the several anodes and the cathode may be effect- 
ively lengthencd independent of the current flowing. 


916,235. SUBSCRIBES TELEPHONE INSTRUMENT. Alfred 
H. Weiss, Evanston, Ill., assignor to Kellogg Switchboard and 
Supply Company, Chicago, Ill, Filed September 1, 1904. A 
hook-switch mechanism for telephone desk sets comprises an 
angular lever pivoted within the stand, switch springs in 
the base and a link pivotally connecting with the lower end 
of the lever and with the free end of the springs. 


916,245. TELEPHONE-TRANSMITTER ATTACHMENT. Richard 
L. Woodward, Jersey City, N. J. Filed December 4, 1908. 
Between the mouthpiece and the transmitter is an inter- 
mediate casing containing a plate adapted to be turned so as 
to exclude sounds from the transmitter. 


916,259. DEVICE FOR CONTROLLING ELECTRICALLY-DRIVEN 
STAGES, LIFTS, AND THE LIKE. August Bohmer, Magde- 
burg, Germany. Filed February 21, 1908. A mechanically- 
operated lock is adapted to be released by a regulator op- 
erated in the end positions of the stage by the driving motor 
with a spring-pressed switch held in closed position by means 
of the lock. 


916,266. HEADLIGHT. Frank Buchanan, Dayton, Ohio. Filed 
June 13, 1907. In a casing are mounted a conoidal reflector 
and an inverted bracket with an adjustable seat for the in- 
candescent lamp socket. 


916,280. FIRE-.ALARM SYSTEM. Johannes Dönitz, Leipzig, 
Germany, assignor to the firm of Oscar Schéppe, Leipzig, 
Germany. Filed December 28, 1906. Consists of a normally- 
closed circuit divided into a number of sections, of which 
one is within the central station, and thermostats in the 
several outer sections of the circuit each adapted to break 
the circuit. 


916,284. ELECTRIC SIGNAL BELL. Harold W. Eden, Detroit, 
Mich., assignor to P. R. Manufacturing Company, Detroit, 
Mich. Filed January 9, 1908. Details of construction of a 
sneet-metal frame for an electric bell. 


916,302. METHOD OF TREATING METALS, SUCH AS STEEL 
OR STEEL ALLOYS. Charles J. Grist, London, England. 
Filed December 2, 1907. Consists in passing an electric 
current through the metal while it is heated to a recalescent 
point in the presence of mercury. 


916,306. LIGHTNING CONDUCTOR AND ANTI-HUMMER. Ed 
Hall, Waterloo Township, Lyon County, Kan. Filed May 29, 
1908. Comprises a block having a longitudinal central bore, 
a heavy metallic core secured therein, a metallic looped 
yoke secured in vertical holes, a moist earth connection at- 
tached to the lower end of the yoke and a protector cover- 
ing for the block. 


916,312. IGNITION GEAR FOR INTERNAL-COMBUSTION EN- 
GINES. Rudolf Hennig, Zweibriicken, Germany. Filed 
March 3, 1904. Relates to an adjusting mechanism for con- 
trolling the time of ignition. 


916,313. SPARK PLUG. Arthur W. S. Herrington, Madison, N. 
J. Filed May 7, 1908. Connected to the spark plug is a 
pointed contact member adapted for piercing a cable; wedge- 
shaped members surround the contact point and are clamped 
by a nut. 


916,320 and 916,321. SECONDARY BATTERY. Henry F. Joel, 
London, England. Filed July 17 and October 11, 1908. In 
the first patent the plates are tubular and separated by a 
perforated cylinder; in the second the plates are flat and 
separated by inclined strips. 


916,332. RAIL-CORRUGATION-FILING-OFF MACHINE. Joseph 
Lang, Mannheim, Germany. Filed August 27, 1908. A car 
has electromagnets adapted to attract the rails and thus hold 
the car, files guided on a frame and adapted to file the upper 
surfaces of the rails, and means for lifting the wheels off 
the rails and thus loading the electromagnets, 


916,343. MOTOR-STARTING DEVICE. Walter O. Lum, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed 
July 18, 1907. An automatic motor starter consists of 
electromagnetic switches biased to starting position. 
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916,348. ELECTRICAL HEATER. Joseph A. Mears, Jr., New 
York, and Carleton Ellis, Larchmont, N. Y., assignors to 
Nathaniel L. Foster, trustee, New Rochelle, N. Y. Filed 
April 7, 1908. Consists of a spindle formed of a number of 
radial perforated vanes secured together. 


916,354. SERVICE-BOX LID. Henry Mueller, Philip Mueller and 
Anton C. Schuermann, Decatur, Ill., assignors to H. Mueller 
Manufacturing Company, Decatur, Ill. Filed November 19, 
1907. The lid consists of a plate with ears depending there 
from in pairs. 


916,355. ELECTRIC CLOSET APPLIANCE. Michael D. Mur. 
ray, West Homestead, Pa. Filed November 27, 1908. Upon 
the seat is a pad with a number of electric contacts; the lid 
carries a battery and a switch for controlling the circuit 
through the contacts. 


916,343.—-AUTOMATIC MOTOR STARTER. 


916,373. POLARIZED RELAY. Homer J. Roberts, Evanston, 
and Cyril A. Soans and Albert H. Graves, Chicago, Ill. Origi- 
nal application filed January 8, 1907. Divided and tbis 
application filed January 25, 1908. The polarized relay con 
trols means for locking and unlocking a switch member. 


916,374. PLATE-HANDLING APPARATUS, James F. Schnabel, 
New York, N. Y. Filed October 13, 1908. A lifting magnet 
is provided with safety hooks and means for causing these 
to engage the plate independent of the magnet lifting means. 

916,390. TERMINAL CONNECTOR. Charles Cuno, Meriden, 
Conn., assignor to the Connecticut Auto Engineering Corpo 


ration, Meriden, Conn, Filed March 28, 1908. This is a ball 
and socket connector. 


` 


REISSUE, 


12,929. TELEPHONE SYSTEM. Ray H. Manson, Elyria, Ohio, 
assignor to the Dean Electric Company, Elyria, Ohio. Filed 
July 1, 1907. Original No. 818,897, dated April 24, 1906. 
There are means for preventing the magnetization of the 
receiver due to the flow of direct currents in the line. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired March 29, 1909: 


471,534. SYSTEM FOR TRANSMITTING SIGNALS. H. A. Chase, 
Boston, Mass. 


471,590. SECONDARY BATTERY. C. F, Winkler, Troy, N. Y. 


471,591. SECONDARY-BATTERY ELECTRODE. C. F. Winkler, 
Troy, N. Y. 


471,592. SECONDARY BATTERY. C. F. Winkler, Troy, N. Y. 
471,612. ELECTRIC SWITCH. H. Hubbell, Bridgeport, Conn. 


471,686. AUTOMATIC GUEST CALL. Wm. H. Perry, Chicago, 
Ill. 


471,691. DYNAMO-ELECTRIC GENERATOR OR MOTOR. C. W. 
Atkinson and L, B, Atkinson, London, England. 


471,745. TELEPHONE. J. H. Howard, Medford, Mass. 
471,760. ELECTRIC SWITCH. C. G. Perkins, Hartford, Conn. 


471,790. ELECTRIC TELPHERAGE APPARATUS. M, W. Has 
san, Rochester, N. Y. 


471,913. ELECTRIC LOCK. J. G, Thompson, Boston, Mass. 


471,929. AUTOMATIC ELECTRIC FIRE ALARM. L. G. Wooley. 
Grand Rapids, Mich, 
471,945. GALVANIC BATTERY. Wm, Burnley, North East, P8 


471,986 and 471,987. ELECTRICAL ANNUNCIATOR. N. M. Wat 
son, Detroit, Mich. 


471,997. AUTOMATIC ELECTRIC CUT-OUT. E. A. Manship, 
Minneapolis, Minn, 


472,019. METHOD OF, AND APPARATUS FOR, PRODUC 


MUSICAL TONES BY ELECTROMAGNETISM. E. C. “* 
mart, Detroit, Mich. 
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AN IMPORTANT TROLLEY ISSUE IN MASSACHU- 
SETTS. 


Strange as it may appear to those who regard the East 
as over-developed, there are a considerable number of towns 
in Massachusetts today which are entirely without steam or 
electric-railroad facilities. Several bills before the Massachu- 
setts Legislature are of more than local interest in their bearing 
upon the revival of decadent communities by the electric rail- 
way. The Berkshire Hills district of the state is practically 
unanimous in its desire for electric-railway facilities, but the 
territory is so sparsely settled that the projects halt for lack 
of money. The New York, New Haven & Hartford Railroad 
Company, a steam system of large resources, stands ready to 
develop this section of the state if the necessary legislative 
sanction can be obtained for the company to build, control and 
operate these trolley lines. The railroad interests feel that by 
using the electric lines as feeders the development can be 
financed, while a considerable sentiment in other parts of the 
state is strongly opposed to authorizing steam railroads to own 
trolley systems. 

The local case is very simple. Private capital cannot be 
depended upon to develop the facilities needed. The local 
towns have impoverished themselves in trying to gain access to 
the outside world. A steam railroad which would benefit in 
its long-distance traffic by opening up new fields of business 
through the construction of electric feeders can afford to do 
what private enterprise, looking no further than the immediate 
returns from the trolley itself, cannot undertake. It seems 
clear that unless the railroad company is permitted to take hold 
of the situation and spend upward of two million dollars in 
construction in this territory, nothing will be done; and the 
diminishing population, shrinking commerce, and depleting 
farms of a beautiful section half as large as the state of Rhode 
Island will continue their downward progress. l 

The broad significance of such a case as this is the power 
of electricity to revitalize a community, no matter whether the 
application be in the telephone, power supply or transportation 
field. In the long run the question of ownership is less im- 
portant than the provision of the necessary facilities, especially 
in a state where regulated monopoly has been so successful. It 


is impossible to estimate the benefit which the telephone has 


become in these hill towns. Sooner or later Massachusetts must 


realize that the demand for electric service is a world-wide move- 
ment, .and sooner or later the rising tide of electrical application 
will submerge the lesser questions of utility control by one class 


of public-service corporations. 
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THE COST OF GAS AND ELECTRIC CANDLEPOWER. 


Comparisons are often made between the costs of gas and 
electric candiepower on the basis of official gas tests, but such 
figures are far from indicating the true relative costs of light 
to ordinary consumers. 

The usual statement of costs runs about like this: 

Take sixteen-candlepower gas at, say, one dollar per thou- 
sand feet, and electric energy at ten cents per kilowatt-hour. 
A sixteen-candlepower gas gives this illumination when con- 
sumed at the rate of five cubic feet per hour at a certain burner 
and under the conditions of low and uniform pressure that 
are maintained at the testing station. If some other than the 
testing burner be substituted, or if a high or variable pressure 
be encountered, the actual candlepower of the gas may be much 
lower than that shown by the official figures, as will appear 
later. 

With the assumed quality and price of gas the cost of a 
sixteen-candlepower light per hour is 0.5 cent, under the con- 
ditions that obtain in the testing station. If this same gas be 
tested with a mantle burner, a consumption of three cubic feet 
per hour, costing 0.3 cent, may give as much as fifty candle- 
power, when the mantle is new. 

An ordinary fifty-watt, sixteen-candlepower carbon lamp 
consumes energy costing 0.5 cent per hour, at the rate of ten 
cents per kilowatt-hour, but the energy for a twenty-five-watt, 
twenty-candlepower tungsten lamp costs only 0.25 cent per hour 
at the same rate. 

On the assumptions made, it thus appears that the cost 
of an open gas burner and of a carbon lamp are on a par for 
a sixteen-candle light, while the tungsten filament gives twenty- 
five per cent more light at one-half the cost of the gas flame 
or the carbon lamp. If a mantle burner is employed, however, 
the light obtained is two-and-one-half times that of the twenty- 
candle tungsten lamp, at an increase of twenty per cent in cost. 
These figures take no account of the cost of burners, mantles 
or lamps, or of the loss of candlepower with age. 

In some cases the burner used for testing gas gives higher 
candlepowers than those in general use are capable of doing, 
but this point may be waived for the present. Again, in test- 
ing gas candlepower a suitable and uniform pressure is main- 
tained at the burner by means of a regulator, so that the gas 
is consumed at a proper and uniform rate, but consumers are 
obliged to receive gas from the mains at variable pressures 
that may be too high at one time and too low at another. 

Some examples on this line are found at page 91 of the 
report of the New York Public Service Commission, Second 
District, for the year 1908, where the hourly consumption of 
gas at different pressures is recorded for several burners. From 
this record it appears that a No. 7 Slit Union Bray burner, 
the very burner that the New York law prescribes for testing 
mixed coal and water gas, and for water gas, on the basis of 
five cubic feet per hour, actually consumes 11.64 cubic feet of 
gas per hour at a pressure of three inches, which pressure is 
very common at the meters of consumers. This burner gave 
no warning of improper consumption by blowing until the 
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pressure reached 2.4 inches and the gas was passing at the rate 
of 10.27 feet per hour. 

In this same set of tests, three other burners consumed 
10.24, 10.89 and 14.5 cubic feet of gas per hour, respectively, 
at a three-inch pressure. One of these burners began to blow 
at three inches when passing 10.24 feet of gas per hour, an- 
other blew at two inches with gas flowing at the hourly rate of 
8.6 feet, and the third burner blew at.a pressure of 4.7 inches 
with a gas consumption of 17.2 cubic feet per hour. Several 
other burners consumed gas at rates less than those just named, 
though only one of the nine burners tested passed less than 
seven feet of gas per hour, at the three-inch pressure. 

While the pressures at the meters of most gas consumer 
range between two and three inches or more, it is obviously 
incorrect to compare the cost of gas for burners that consume 
only five cubic feet per hour, usually at a pressure less than 
one inch, with the cost of operating electric lamps. From the 
tests Just quoted, it seems that an ordinary open burner that 
would pass only five feet of gas per hour under laboratory 
conditions may consume as much as ten feet per hour at the 
pressures commonly supplied to consumers. 

At the rate of one dollar: per thousand feet for gas, the 
operation of an ordinary open burner will thus often cost one 
cent instead of one-half cent per hour. It is no answer to say 
that the larger consumption of gas gives more light, for in 
many situations the consumer wants only sixteen or twenty 
candlepower. 

What has been said as to the increased consumption ol 
gas at open burners over the figures recorded for laboratory 
tests applies in general to mantle burners also. Though a 
mantle burner may be rated for three feet of gas per hour, the 
gas actually consumed will depend on the pressure at the burner 
and on the point at which the adjustment of the burner is set. 
If the burner is adjusted for a consumption of three feet of 
gas per hour at 1.5 inches pressure, the flow of gas will mee 
to about 4.2 feet per hour at a three-inch pressure. When 
fully open, a standard make of mantle burner rated to con- 
sume about three feet of gas per hour has been found to pass 
5.4 feet of gas hourly, at the pressure of 1.1 inches of water. 

In spite of the large increase of lighting efficiency in the 
gas mantle over the open burner, the latter appears destined 
to hold its place with the great majority of consumers, as it 
has certainly done so far. On this point it is of interest to 
note the recent testimony of a gas expert before a committee 
of Congress, as follows: 

“The use of the incandescent burner, what is known ® 
the Welsbach burner, is very limited, if you consider the entire 
amount of gas consumed. I think I am safe in saying that 
in New York city not twenty per cent of all the gas consumed 
by the public generally is used in that way. The. old fiat 
flame burner is the burner of today. One cannot judge by 
the appearance of shops, well-lighted store windows, and thing: 
of that sort. That does not give any indication of the burn- 
ers used by the great mass of gas consumers. * * * I have 
only one mantle in my house.” 
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ELECTRICITY IN THE ASTRONOMICAL 
OBSERVATORY. 

The range of successful applications of electricity contin- 
ually widens, and from the heaviest to the most’delicate task 
there seems to be nothing which cannot be handled better by 
electrical than by the old hand or mechanical means. The 
place of electricity in the scientific laboratory has long been 
assured, but it is only recently that the astronomical observa- 
tory has found out that its work can be done more conveniently 
by electrical methods, particularly in the manipulation of 
heavy telescopes. The electromagnet has long been indispensa- 
ble in the accurate measurement of time, and the transmission 
of observatory signals each day at noon to all parts of the coun- 
try is familiar to every close observer of telegraphic methods. 
The use of miniature incandescent lamps to illuminate the 
cross-hairs of astronomical instruments used in measuring 
transits of heavenly bodies is coming more and more into favor. 
It is in the field of telescope driving, however, that the most 
important electrical improvements are now being applied. 
Recent work of the Harvard Observatory at Cambridge, Mass., 
along this line deserves special mention on account of its sig- 
nificance to other astronomical plants and its interest to the 
central station as a small power consumer of unique character. 

For generations the accepted method of telescope driving 
for sustained observation has been by clockwork and weights. 
The design and construction of the driving clock demands high 
accuracy for successful and permanent operation; it is corre- 
spondingly a costly adjunct of the observatory, and such appa- 
ratus is difficult to maintain in correct adjustment. By the 
introduction of the small motor under accurate automatic con- 
trol, the driving problem has been solved at Harvard at mod- 
erate first cost, with convenience of manipulation and relative 
simplicity of the mechanism. Electricity has been used before 
in winding the weights of driving mechanisms and in the longer 
swinging movements of high-powered instruments, but the 
direct operation of a heavy telescope by a motor under the 
control of an accurate clock is a late development. 

About a year ago a twenty-four-inch reflecting telescope 
was equipped with the motor drive at the Harvard Observatory ; 
a few months later the celebrated telescope, formerly owned 
by Dr. Common, a reflector sixty inches in diameter, was 
provided with electrical propulsion. In a recent article in the 
Boston Transcript on the equipment of this powerful instru- 
ment, Miss Grace Thompson states that this is the largest 
telescope in the world at the present time. Its polar axis is 
supported in a tank of water, the instrument being located 
in the open, while the observer carries on his work in a com- 
fortable building. By means of a small switchboard at the 
desk of the observing room the telescope can be swung by 
motors into any operating position, the exact angles and direc- 
tions being electrically indicated to the astronomer on duty. 

The most delicate electrical application is the means 
adopted for following the apparent motions of the stars under 
observation by automatic methods. The apparatus consists of 
an electric motor connected to the driving gear of the telescope, 
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current being supplied from an ordinary power circuit. The 
switch controlling the motor circuit is operated by an electro- 
magnet in a battery circuit of low potential. This auxiliary 
circuit also includes a contact device operated by the pendulum 
of the controlling clock, and a releasing contact, which is mo- 
mentarily opened at each revolution by a wheel in the tele- 
scope, which, when driven at the proper rate, revolves in a 
period corresponding to that of the synchronizing pendulum. 
An interlock is provided on the control magnet, so that when 
the circuit is once closed by the clock, it cannot be opened 
except by the breaking of the releasing contact on the tele- 
scope. A flywheel is provided on the telescope, and this tends 
to carry the great glass, weighing many tons, forward steadily 
as the intermittent impulses are applied to it by the motor. 
The results have been so favorable that it has been prac- 
tically decided to operate all the other large instruments at 
the Harvard Observatory by electricity, and it is only a ques- 
tion of time when the older methods of driving will be entirely 
superseded, where possible under the local conditions, by elec- 
tric power, to the general convenience of all large-scale astro- 
nomical research. 
a a 
THE ELECTRIC VEHICLE. 


On other pages of this issue there will be found consider- 
able information concerning the care and use of storage batter- 
ies, the relation of central stations to the automobile business. 
and some descriptive matter concerning the 1909 models which 
the electric vehicle builders are offering to the trade. 

Judging by the number of electric vehicles now seen upon 
the streets of all cities where proper charging facilities have 
been established the electric pleasure wagon has come into its 
own. The number of electric power wagons has not reached 
such large proportions, but there is every indication that the 
utilization of this form of truck has only just begun, and that 
there is a great future in store for it. 

There are many questions to be considered in taking up 
seriously the matter of still further increasing the popular use 
of the electric vehicle and power wagon. There is an intimate 
relation between the running gear, the transmission system,. 
the body of the car, the batteries and the tires. These must be 
arranged so that each element will work in harmony with the 
other. Carelessness in charging the storage batteries, indiffer- 
ence to nicety in detail in connecting the batteries to the motors, 
slovenly adjustment of the mechanical parts, or unskillful driv- 
ing of the car itself, may all tend to impose undue strains upon 
the equipment, and so reduce the effective range or radius of 
travel of the machine. 

The proper rate for charging: Whether it will be a flat rate, 
based upon a general average; a rate based upon a mileage, or 
upon frequency of charging; a sliding scale based upon mileage 
or kilowatt-hour demand, or a fixed rate per kilowatt-hour de- 
mand, plus a charge for cleaning, repairing and housing. This 
must be discussed and a sort of standard arrived at. Already 
there are as many advocates of different methods as there are 
alternatives. 
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Electrical Papers at the London 
Physical Society. 

At the last meeting of the Physical So- 
ciety of London a number of electrical 
papers were discussed. The following is 
an abstract of the proceedings: 

A paper on the “Effective Resistance 
and Inductance of a Concentric Main, and 
Methods of Computing the Ber and Bei 
and Allied Functions” was read by Dr. 
Alex. Russell. The author gives the so- 
lution of the problem in terms of Kelvin’s 
ber and bei functions and of two analo- 
gous functions which he calls ker and kei 
functions. The formule given previously 
by Maxwell, Rayleigh, Heaviside, Kelvin 
end Sir Joseph Thompson are shown to 
be particular cases of his solution. Sim- 
ple formule for calculating the functions 
used are obtained and are employed to 
correct errors in the tables given by Kel- 
vin and also by Mascart and Joubert. 
The following simple formula for the 
effective resistance R, per centimetre 
length, of the inner conductor of a con- 
centric main for high-frequency currents 
is obtained : 

R = (em/2na) (0.7071 + 1/2ma + 

0.265/m'a* — 0.35/ m'a‘, 
where p is the volume resistivity of the 
conductor, a its radius, m? = 87'#f/p, » the 
permeability of the conductor, and f the 
frequency of the alternating current. This 
formula may be used in wireless telegra- 
phy, for calculating the resistance of a 
conductor when other conductors carrying 
high-frequency currents are not too close. 
For values of ma greater than six the 
maximum inaccuracy of the formula is 
less than one in 10,000. 

In obtaining the solution, exact for- 
mule are obtained for the density of the 
current at all points on the inner and 
outer conductors. 

The case of a concentric main with a 
hollow inner conductor is also considered. 
The method of obtaining the complete 
solution is explained, and approximate 
formule suitable for power-transmission 
cables are given and numerical exampies 
worked out. The approximate formula 
for the effective resistance at low fre- 
quencies, the proof of which is very 
laborious, has been previously obtained by 
Oliver Heaviside, and the author's solu- 
tion ig an independent verification of its 
accuracy. For high frequencies the for- 
mule become much simpler, and for very 
high frequencies the ordinary well-known 
formule are obtained. The formule 
given enable us to find the impedance of 
a concentric main, taking into account 


the variation of the current density over 
the cross-section of both conductors and 
the distributed capacity. 

In opening the discussion, W. Duddell 
remarked that it was customary in deal- 
ing with high-frequency currents to use 
several parallel insulated wires instead of 
a single wire in order to increase the sur- 
face and obtain greater conductivity. He 
asked the author to what extent it was 
advisable to do this. He also asked how 
far it was valuable to silver-plate copper 
wires for high-frequency currents. 

A. Campbell observed, with regard to 
Dr. Russell’s warning that inductance 
standards might be greatly dependent on 
frequency, that well-designed single-layer 
wavemeter coils of highly stranded wire 
did not show, according to his experi- 
ments, a variation of more than one or 
two in 1,000 in their self-inductance for 
frequencies from zero up to 1,000,000 
cycles per second, the actual inductances 
being from ten to 200 microhenries. 

W. H. Eccles remarked that in high- 
{requency work the resistance of a con- 
ductor depended on the nature of the 
surface. If a copper wire tarnished, its 
resistance altered. Uniform results could 
be obtained by lacquering the wires. 

B. S. Cohen said a knowledge of the 
variations with frequency of effective re- 
sistance and inductance of copper con- 
auctors was of considerable importance in 
connection with telephonic transmission, 
end it was to be hoped that Dr. Russell 
would extend his valuable investigations 


to conductors lying side by side. The ` 


heaviest gauge of conductors met with in 
general telephonic practice is 2.85 milli- 
metres in diameter in the case of cables, 
and these conductors are separated by 
about 2.5 millimetres of combined paper 
and air dielectric and twisted together 
with a lay of about fifteen centimetres. 
In the case of overhead open wires, the 
largest conductor in general use is four 
millimetres in diameter. The mean axial 
distance apart of these conductors is about 
thirty-five centimetres, as they are rotated 
in sets of four in a foot square. Apply- 
ing Lord Rayleigh’s formula for effective 
resistance in these cases, we get, for a 
frequency of 1,500 cycles, an increase of 
one per cent in effective resistance over 
steady current resistance in the case of 
the 2.85 millimetre cable wire. A fre- 
quency of 1,500 cycles can quite safely be 
taken as the maximum frequency which 
is of any importance in speech articula- 
tion. The increase with the 5.69-milli- 
metre open wire at this same frequency 
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is twelve per cent, and with the fow- 
millimetre wire it is 3.55 per cent. 
Dr. Drysdale made a suggestion for fa- 
cilitating the use of these and other al- 
culations. Electrical measurements fre 
quently necessitated the employment of 
higher functions, and this involved either 
troublesome calculations or the compil- 
tion of bulky tables. He had therefore 
been led to try whether graphical methods 
could not be employed. The plotting of 
a function f(z) graphically could only 
give values to a low degree of accuracy, 
but if some simple empirical formula 
y = (x) were found which approx: 
mated to the required function, it was 
possible to express the true value f(z) 
in the form ré(z) or (xz) +a, wherer 
or a might be termed a correcting factor 
or term, which only varied betwen 
comparatively narrow limits. By em- 
ploying a curve in which log r or a wa 
plotted against z, it was frequently possi- 
ble to obtain values of a function froma 
single curve correct to one in 10,000 or 
closer, and which greatly assisted inter- 
polation. He had found this of great 
service in dealing with elliptic integrals, 
and solid angles, and thought that it 
might perhaps also be applied to the ber 
and bei functions. 

The author, in reply to Mr. Duddell 
stated that in his opinion stranding and 
insulating the strands of the wires used 
in wireless telegraphy would not diminish 
the skin effect, if the strands were parallel 
to the axis of the wire. It would prob 
ably increase it. Silver-plating the wire 
would be beneficial. The distribution of 
the high-frequency current on the surface 
of the wires can sometimes be found br 
remembering that the distribution ! 
such that no magnetic induction is pr 
duced in the metal. With ordinary labo 
ratory coils a frequency of 10,000 wil 
alter their inductance two or three pe 
cent. If we have two parallel cylindric 
wires practically touching, the induc- 
tance will alter from 3.7726 centimetre 
per unit length to practically zero as tbe 
frequency is increased. A piece of metal 
adjacent to the wire would in many cu 
modify the skin effect, but it would & 
difficult to deduce any general rule, as the 
main current is affected in different war“ 
by the induced eddy currents in th 
neighboring metal according to the rela- 
tive positions and magnitudes of the 
metal and wire. 

A paper entitled “Note on the ua 
nous Efficiency of a Black Body” was Te 
ty Dr. C. VI Drysdale. The importan“ 
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cf efficient methods of light production 
renders it of interest to ascertain the pos- 
tibilities of a black body as a light radi- 
ator at various temperatures, and the 
writer has attempted to obtain these from 
the radiation formula of Wien. The 
energy radiated between any two wave- 
lengths is written down and the total ra- 
diation calculated. This in conjunction 
with Kurlbaum’s determination of the 
radiation constant, and Lummer & Pring- 
sheim’s results give rise to the formule 
given in the paper. A table and curves 
calculated from these formule have been 
worked out by Mr. A. F. Burgess, B.Sc., 
and show the relation of the total and 
Juminous radiation and luminous effi- 
ciency for various temperatures. The com- 


. parison of the luminous energy so calcu- 


lated with the intensity of light radiation 
found by Professor Féry leads to a me- 
chanical equivalent of light of about 0.075 
watt per candle, which is a fairly prob- 
able figure. The results show the enor- 
mous extent to which the luminous effi- 
ciency is dependent upon the temperature 
and how extremely low it is at ordinary 
temperatures. At 1,500 degrees centi- 
grade the efficiency is only of the order 
of one per cent or less, while at 2,000 
degrees it is about three per cent. The 
highest efficiency is obtained at about 
6,500 degrees centigrade, and is then only 
between forty and fifty per cent. This 
strongly points to the necessity for work- 
ing in the direction of selective radiation 
or luminescence. 

Dr. Russell thought that the physiolog- 
ical effect on the eye ought to be consid- 
ered. The sensibility of the eye to light 
lays varied, not only with the wave-length, 
but also with the intensity of the rays and 
the time during which they had been act- 
ing on the retina. If we only consider 
the cbjective stimulus of the luminosity, 
the author’s implied definition might be, 
he thought, accepted. But if we consider, 
vs we ought, that the subjective sensation 
produced in the eye has to be taken into 
account when judging luminous efficiency, 
another definition is required and the 
problem becomes more complicated. 

A paper on “The Use of the Potentio- 
meter on Alternate-Current Circuits” was 
read by Dr. C. V. Drysdale. The great 
difficulty in alternate-current measure- 
ment lies in the shortness of the range 
of the instruments available, and there is 
therefore a great need for some instru- 
ment which, like the direct potentiometer, 
should be capable of measuring potential 
differences and currents of any range 
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with accuracy. Two methods of attempt- 
ing to apply the potentiometer principle 
to alternate-current measurements seem 
possible: (a) The balancing of the alter- 
nate-current potential difference against 
a continuous potential difference with the 
assistance of some suitable balancing de- 
vice, or (b) the balancing of two alter- 
nate-current potential differences against 
one another. Suggestions or attempts 
at potentiometers on the first principle 
have been made, but seem unlikely to be 
successful, owing to the insensitiveness 
of square-law instruments at low volt- 
ages. The second method presents diffi- 
culties in that the two potential differ- 
ences to be compared must be identical 
in magnitude, phase and frequency, and 
approximately so in wave-form. The au- 
thor’s recent experiments with a phase- 
shifting transformer have led him, how- 
ever, to attempt to use it with a potentio- 
meter, and the measurements are then 
made in the same manner as with an or- 
dinary direct-current potentiometer, ex- 
cept that a vibration galvanometer or tel- 
ephone is substituted for an ordinary gal- 
vanometer. By interposing an ammeter 
on the dynamometer principle in the main 
circuit of a potentiometer and deriving 
the current from the secondary of a phase- 
shifting transformer, it is possible to 
check the instrument with direct current 
against the standard cell in the ordinary 
way, and then to reproduce the same cur- 
rent in the potentiometer circuit and to 
bring it into coincidence of phase with 
the potential difference to be measured. 

Experiments have been made with this 
device by A. C. Jolley and the author, 
first as to the accuracy of current meas- 
urement using an ordinary low-resistance 
standard, and have been found to give 
very good agreement with a Kelvin bal- 
ance. Other tests have been made to ob- 
tain the vector difference of potential 
across a resistance coil and a choking- 
coil connected in series, and the triangle 
of voltages so formed was found to be 
very nearly closed. The tests so far made 
seem to indicate that an alternate-current 
potential difference of 0.1 volt can be 
measured to an accuracy of 0.2 per cent 
or closer. The author has also designed 
& universal potentiometer on this prin- 
ciple which serves both for direct- and 
alternate-current measurements, and for 
testing potential difference, current, phase, 
power, inductance, capacity, ete. 

Mr. A. Campbell remarked that the 
vibration galvanometer was so very much 
more sensitive for its own frequency than 
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for others, that it would not be likely to 
give any indication of errors due to other 
harmonics unless they were very pro- 
nounced. Hence the method must be 
used with great caution. 

W. Duddell expressed the opinion that 
the harmonics could be investigated by 
tuning up the galvanometer to be in uni- 
son with them. The device by which the 
phase was changed without changing the 
current was very useful. 

Mr. Rayner pointed out that the ac- 
curacy attainable depended on the sensi- 
tiveness of the Weston voltmeter em- 
ployed. 

Mr. Paterson, referring to the use of 
low resistances, said that errors might be 
introduced on account of their self-in- 
ductance. He thought that the discrep- 
ancies between the results given by the 
author’s instrument and a Kelvin balance 
might be due to this rather than to inac- 
curacies of the balance. 

The author, in reply, said that Mr. 
Campbell’s criticisms dealt mainly with 
wave-form errors. Of course where iron 
cores at considerable saturation were em- 
ployed the distortion of wave-shape would 
be considerable, but with the single ex- 
ception of power measurement which 
should then be made with a wattmeter, 
he knew of no object in such cases for ac- 
curate potential difference or current 
measurements. For ordinary standardiza- 
tion of potential difference and current 
this difficulty did not present itself, as 
there was no difficulty whatever in ob- 
taining a sufficiently closely sinusoidal 
wave-form, and the wave-forms of the 
measured and balancing potential differ- 
ences were usually similar, being derived 
from the same source. The use of a sec- 
ond vibration galvanometer tuned to the 
third harmonic would be excellent if it 
was desired to measure them, but he be- 
lieved that it would rarely be necessary, 
and there should be no difficulty in mak- 
ing measurements to an accuracy of 0.1 
per cent with the ordinary alternators 
and resistances. For inductance and ca- 
pacity measurements there was of course 
a positive advantage in an instrument 
which disregarded the harmonics. As to 
accuracy, it was true that this was limited 
by the dynamometer instrument, but this 
was fairly sensitive, as it was used at its 
best range, and it was doubtful whether 
it was possible under ordinary circum- 
stances to make alternate-current measure- 
ments to within an accuracy of a few parts 
in ten thousand, owing to variation in the 
alternator speed or electromotive force. 
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Electric Track ess Trolley Omnibuses in 
Vienna and Other European Cities. 
The accompanying illustrations show 

the equipment and method of operation 

of the new Mercedes-Stoll electric track- 
less trolley traction equipment, the cur- 
rent being taken from the overhead posi- 
tive wire and returned to the negative 
wire by means of flexible cables and not 
by a pole, an overrunning current col- 
lector being used instead of an under- 
running wheel. This collector or head 
consists of a frame having two small 
grooved wheels on each side of it, the 
positive wire supporting one of these 
pairs of wheels while the other pair runs 
on the negative wire, the cable being 
suspended from the centre of the frame, 
from which point there is also suspended 

a weighted pendulum for keeping the 

wheels down in contact with the trolley 

Wires. 

It is stated that the trolley runs with 
little or no sparking, the wheels running 
cn ball-bearings and the pull of the cable 
acting upon a very short lever arm. The 
centre of gravity of the collector is very 
low, so that there is no deviation of the 
trolley in spite of strong transversal pull, 


VIENNA TRACKLESS TROLLEY OMNIGUS, OPERATED BY 
THE MUNICIPAL TRAMWAYS. 


the conducting cable being lengthened by 
two devices, so as to follow the car. There 
is an upper sliding knot tied up on the 
pendulum weight, as shown in the illus- 
tration, and stretched by means of a 
spring from the latter. There is also 
provided a cable roller with thirty or 
forty feet of cable, which is let out or 
rolled up by means of a spiral spring. 
By means of these two appliances the 
car is allowed to run on the whole width 
of the roadway, to turn out in overtaking 
or meeting automobiles or other vehicles 
and to accommodate itself to every form 
of traffic. When two trackless trolley 
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cars meet the motormen simply inter- 
change the trolley cables by detachable 
contact boxes, this being a decided advan- 
tage over a single-track electric railway 
on which much time is lost in waiting at 
passing points. 

Pressed steel is used on the chassis of 
the vehicles, which weigh about 3,750 
pounds each. The brakes act on the back 
wheels and there are provided two motors 
which form a part of the driving wheels 


éuscthemy- T 


“Tian NW T NENT | 


a ol a an Ree are En 
A 


Vol. 54—No. 15 


sixty cents at one cent per kilowatt-hour. 
The tires with total load of 4.2 tons cost 


$1.50 to $2, wages $1.80 for driver only, 


with taxes, repairs and garage, bringing 
the total running cost to from $5.20 to 
$6.80. 

The Vienna line passes through narrow 
sireets and around sharp corners on 
grades of ten per cent for a long dis- 
tance. The negative pole is connected to 
the Vienna city electric tracks and the 
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themselves. The motors are of twenty 
horsepower each and are mounted on the 
driving wheels on the Lohner-Porsche 
system, so that there are no mechanical 


parts required for control or transmission 
with their accompanying losses. 


It is said that very little lubrication 
is required, as all parts of the motors 


and wheels run on ball-bearings. The 
cable transmitting the current passes 
through the axle and the armature of 
the motor is fixed on the axle itself by 
means of keys. The remainder of the 
wheel is mounted on ball-bearings ag an 
ordinary motor and entirely enclosed and 


protected from dust, the cover hermetic- 


ally sealing the motor as well as serving 
to fasten it on the. axle. 

The cost of running the trackless cars 
in Vienna seventy-five miles each daily is 
from seven to nine cents per mile, the 
hne having a length of 1.4 miles. The 
current for the day’s run costs forty to 


positive pole of the trackless trolley to 
the city conduit conductors. There are 
four cars each carrying twenty-four pas- 
sengers, loops being arranged so that the 
cars run around continuously. 

It is maintained that this system pos- 
sessed many advantages, both financial 
and mechanical, as compared with elec- 


ELECTRIC TRACKLESS TROLLEY OMNIBUS ON TEN PER 
CENT GRADE IN A VIENNA STREET. 


tric storage-battery cars or buses as well 
as gasoline or oil-motor omnibuses. The 
Salford Corporation of England and the 
Gateshead & District Tramway Company 
have applied for parliamentary powers to 
construct new electric tramways and to 
provide and run omnibuses, carriages oT 
motor cars on the trolley system with- 
out rails. This would tend to show that 
ihe- resently develeped- electric pracklest 
trolley systems of traction in GermsDy; 
Italy and other Continental countries 
have demonstrated their usefulness. 

The new Mercedes-Stoll trackless trol- 
ley in operation at Vienna in connection 
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with the municipal tramway has just 
been started, while the Pressburg line in 
Hungary has a total length of 3.6 miles 
and will be ready in May, 1909. It will 
be equipped with four conductors, one 
freight wagon and six trackless trolley 
omnibuses, the total cost of the line be- 
ing about one-third million crowns. 

This trackless trolley system, as well 
as that at Weidling, near Vienna, in the 
Potzleinsdorf-Salmannsdorf district, also 
the one in operation at Gmund in Lower 
Austria, and at Budweis, is the invention 
ef Ludwig Stoll of Vienna. Amang the 
strong claims made for the system are 
its simple, rapid, silent- and smooth run- 
ning, its freedom from breakdowns and 
interruptions of service, economy of 
operation, and lightness of the omnibuses 
used on account of the motors forming 
parts of the traction wheels of the cars. 

At Weidling, near Vienna, the Stoll 


weight compared with the load carried is 
of great importance in relation to road 
surface wear, rubber tire wear and con- 
sumption of current. 

There is a passenger and postal elec- 
tric trackless trolley service running be- 
tween the railway station and the town 


‘of Gmund in Lower Austria, which is 


under municipal control. The trackless 
omnibus operates from 5 a. m. to 10 
p. m., making from thirty to fifty trips 
per day, and this single car has carried 
about 45,000 passengers and over a thou- 
sand packages, covering a distance of 
9,910 miles without a single repair. It 
is stated that the motors of this car have 
been operated for a period of over sixteen 
months without any breakdown or inter- 
ruption of the service. About sixty miles 
per day are covered, the motors being 


` very commonly overloaded. 


Including the lighting of the car and 
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New Electric Welding Process. 
A new system for electrically welding 
rail joints has been introduced in Great 


_Britain, and is described in a recent num- 


ber of Engineering, from which the fol- 
lowing is abstracted: The system adopted 
is very similar to the “Thomson process” 
of electric welding, combined with the 
process of fusion welding, and rails by 
this method can be welded together in 
position on the road. The adjacent ends 
of the rails are placed in position, and 
around the ends is placed a steel box 
in which a composition is rammed, as in 
a foundry box. Over the top of the joint 
between the two rails is placed a piece of 
copper which is covered entirely with the 
composition. On each side of the box 
the rails are held by a pair of heavy cop- 
per clamps. Each pair of these clamps 
form one terminal of the secondary wind- 
ing of a transformer, the winding being 


ELECTRIC TRACKLESS CHASSIS, WEIGHING 3,740 


POUNDS. 


trackless trolley road is 2.3 miles long, 
with a steep gradient of seven per cent 
and a very tortuous hilly line. There 
are five trackless trolley cars or omni- 
buses in service, each carrying twenty-one 
passengers. About 100 miles are run 
daily from five o’clock in the morning un- 
til midnight. With three cars running 
2,700 passengers are carried without diffi- 
culty. On Sundays non-stop runs are 
possible, only ten seconds bejng required 
for interchanging the trolley cables at the 
meeting of the cars, this being done at 
any point on the line. 

Solid tires are used on these omnibuses 
and electric brakes as well as mechanical 
brakes are provided with pedal as well 
as hand control. It is maintained that 
the two twenty-horsepower motors on 
these trolley omnibuses may be overloaded 
to double their output in emergencies 
without getting dangerously hot. The 
cars weigh 2.5 tons each; this small 


the garage and operating the omnibus, 
the total consumption of current for the 
¢ 900 miles travel was 3,030 kilowatt- 
ear-mile or 105 watts per ton-mile on an 
car-mile or 108 watts per ton-mile on an 
average. The trackless trolley line at 
Gmund has gradients of from one to two 
per cent the entire length and a maxi- 
mum grade of four per cent for a short 
distance. The cost of operation is ex- 
ceedingly low on this line, all of the ex- 
penses, including current for six months, 
being less than $600 per car. The cost 
of maintenance is said to have been $90, 
oil and grease $5 and current $190. The 
receipts of the line amounted to some- 
what over double the cost of operation. 
ee 
Hudson-Fulton Fund. 

The sum of $250,000 has been voted by 
the New York City Board of Estimate 
as the city’s part in the Hudson-Fulton 
celebration expenses. 


MOTOR OR DRIVING WHEEL OF STOLL TRACKLESS TROL- 
LEY OMNIBUS. 


formed of one massive turn of copper. 
The switch is placed in the primary cir- 
cuit, and an alternating current is neces- 
sary for the work. When the switch is 
closed a strong current is caused to flow 
across the welding points, which are 
thereby raised to white heat, but the cur- 
rent can be regulated to give any desired 
degree of temperature. The time re- 
quired to make the weld is from fifteen 
to twenty-five minutes. It is said that 
the gas formed by heating the composi- 
tion, together with the temperature at the 
joint, causes the copper to run into a 
liquid state, and to penetrate between the 
two rails and form the weld in a similar 
way to that previously described. The 
joint is said to be a true weld, and not 
merely adhesion. The heating apparatus 
is suspended over the rails by means of a 
crane, which rung on the track. This sys- 
tem is controlled by Mr. J. Lord, Globe 
Works, Thorp Street, Birmingham, Eng. 
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INCREASING THE POPULARITY OF 
ELECTRIC VEHICLES. 


FRANK B. RAE, 


A recent article in the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, stating 
that an association has been formed in 
New England for the purposes of promot- 
ing the use and increasing the popularity 
of electric vehicles, and the editorial com- 
ments in connection therewith, are both 
timely and valuable. This and other as- 
sociations of a like character throughout 
the country would tend to rapidly in- 
crease the introduction of electrically 
driven cars and also to eliminate, or at 
least materially decrease, the tendency 
upon the part of garage owners and the 
automobile agencies to minimize the use- 
fulness of the electric vehicle. Associa- 
tions such as these would, in a short time, 
tring about many needed reforms in the 
matter of garage service, particularly in 
the care of batteries; in recommending 
certain standards to be adopted in the 
matter of battery equipment for cars; 
endeavoring to secure better satisfaction 
to the owners of electric cars by the sub- 
stitution of the watt-hour rate for the flat- 
wte, and generally to educate the owner 
to at least a fair working knowledge of 
his machine, its capabilities and limita- 
tions. 

In addition to such help as an associa- 
tion could give in the matter of battery 
care and repairs, it should suggest that 
the vehicle manufacturers adopt a stand- 
ard battery; not as to its type or make, 
but with respect to the number of cells, 
or voltage-standard of the battery em- 
ployed. 

At present electric cars are equipped 
with twenty-four, thirty-two, forty or 


forty-four cells, adapted to the particular 


idea of voltage that the designer of the 
motor happened to have. In each case, 
however, the battery has necessarily the 
same watt-hour capacity, and the weight 
is practically the same. There is, it is 
true, some slight advantage in the first 
cost to the vehicle manufacturer in fur- 
nishing a battery consisting of one of the 


smaller number of cells of large capacity, 


and a small gain to the vehicle owner in 
cost of plates for renewals; but the higher 
veltage of the larger number of cells, as 
affecting the action of the current in the 
operation of the car, and the final yearly 
cost, for current, renewals and repairs, 
should govern the selection in favor of 
the larger battery, and forty cells might 
be fixed upon and. advised as the best 
number to use. 
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It may be stated quite safely that the 
Jarger number of garages are supplied 
with direct current at an average pres- 
sure of 115 volts, and therefore the dif- 
ference between the volts at the charging 
mains and the counter electromotive force 
of the battery when being charged must 
be absorbed by a rheostat. The lower the 
voltage of the battery the greater is the 
loss in the rheostat, and it is obvious that 
the owner of an electric vehicle with the 
low-voltage battery is getting the worst 
of it. 

This becomes clear by taking as an 
nlustration, two cars, one equipped with, 
sey, twenty-four cells, and the other with 
forty cells, and assuming that their ca- 
pacity in watt-hours is the same. In the 
first case the counter electromotive force, 
plus drop due to internal resistance dur- 
ing charge, is approximately 57.5 volts; 
in the second case it is 95.6 volts. In 
charging these cells from the direct-cur- 
rent mains at 115 volts, there must be 
inserted in the circuit with the twenty- 
four cells a rheostat to absorb the differ- 
ence, or, 57.4 volts; with the forty cells 
the rheostat absorbs but 18.4 volts. 

Taking the watt-hours of charge in 
each case to be the same, say 9,000 watt- 
hours, and the charging currents thirty- 
five and twenty-one amperes, respectively, 
the total watt-hours per charge taken from 
the mains for the twenty-four cells are 
about 20,250, of which the rheostat dis- 
sipates 11,250 watt-hours, or fifty-five per 
cent. The forty cells, however, will take 
from the mains only 12,180 watt-hours, of 
which 3,180 watt-hours are lost in the 
rheostat, or 24.6 per cent. In the first 
case the efficiency of charge is forty-four 
per cent, and in the second case seventy- 
four per cent. At five cents per kilowatt- 
hour it will cost the owner of the twenty- 
four-cell car $1.02 each time his battery 
is charged, and the owner of the forty- 
cell battery only $0.61. Or, to state it 
differently, the kilowatt-hour rate be- 
comes 11.6 cents for charging the twenty- 
four-cell battery and 6.75 cents for the 
forty-cell battery, under the assumptions 
as stated before. 

The garage flat-rate basis of charge, 
however, makes the cost to each owner 
the same, whatever number of cells he 
may have in his car, which is not only 
unfair to the owner of the forty-cell car, 
but under conditions that are very prob- 
able will work out unfairly to the garage 
man. 

Assume again that both cars taken as 
an illustration are of the same weight 
and make the same mileage per year, say 
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6,000 miles, and for this total run that 
they have been charged 140 times. Then 
the twenty-four-cell car has taken from 
the mains 2,834 kilowatt-hours at five 
cents, producing a revenue of $141.70, 
and the forty-cell car 1,995 kilowatt-hours 
at five cents, or $99.75. Adding the usual 
garage charge for storage, washing, etc., 
of $144 per year, we have in the first 
case $141.70 + $144 — $285.70, and in 
the second case $99.75 +. $144 — $243.75 
as the cost to the garage per car per year. 

If fifteen per cent is a fair margin of 
profit to the garage proprietor, which he 
includes in the usual total flat-rate charge 
of $300 per car per year, then he should 
realize from the two cars a profit of $45 
each or $90; whereas, as shown above, he 
gets a profit of only $14.30 from the 
twenty-four-cell car, which is only 4.% 
per cent. The forty-cell car, however, 
pays a profit of $56.25, which is over 
eighteen per cent. 

If all the cars made the average mile- 
age assumed, a garage full of twenty-four- 
cell machines would ultimately ruin the 
garageman. That it does not now operate 
to do so is because he trades upon the 
ignorance of the owners. The flat-rate is 
the same for the owner that drives his 
car the 8,000 miles as it is for the one 
that finds it necessary or desirable to go 
only 800, and this difference in mileage, 
looked after in charging the battery, 
evens up the percentage of profit. 

The flat-rate system of charging is all 
wrong and undoubtedly works harm to 
the electric automobile industry, affecting 
bcth the manufacturers and central-sta- 
tion operators as well as the garage. It 
is clearly within the province of an as- 
sociation of these several industries to 
correct this. 

The owner should pay for current sup- 
plied to his battery as he does for any 
cther application of central-station energy 
at some fair rate per kilowatt-hour, and 
this rate should pay the garage a profit 
Each charging station in the garage 
should be equipped with a dial-recording 
ammeter and the owner should have 8 
daily record of the energy he obtains. 

A flat-rate garage charge that includes 
current for running the car whatever 
number of miles the owner may desire to 
iravel is about as consistent as such a rate 
would be for the owner of a gasoline o 
in which the flat-rate included gasoline. 
This owner buys his energy in the form 
of gasoline by the gallon poured into the 
storage tank of his machine through 2 
funnel at so much per gallon. The elec 
tric-car owner, however, must have his 
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energy poured into his storage tanks 
through a wire, but it may be measured 
quite as accurately as the gasoline, and 
he should know, as the gasoline-car owner 
knows, how many gallons, or watts, or 
whatever the unit of measurement may be 
called, he is paying for. 

By urging upon the manufacturers of 
electric cars a standard equipment of 
forty cells per car, as being best adapted 
to the voltages of central stations, the 
greatest economy to the owner in energy 
per mile of travel is secured. When this 
is understood by the owners, as it must 
ke, eventually, the owner of the car 
equipped with the smaller number of cells 
will surely demand the change; moreover, 
he will decline to recommend a car to a 
prospective buyer that is equipped with 
less than forty cells, because he knows 
what it means in vearly cost to operate a 
car with any lower number. 

Why not anticipate this? Put all of 
the owners upon the same basis in the 
matter of battery voltage, force the garage 
to furnish energy in measured quantity, 
and obtain a car-mile cost for comparison 
of the various makes of cars which will 
further progress the electric vehicle in 
design, construction and public use. 


ese 
Electrical Exports for February. 

The total electrical exports from the 
United States during February showed 
improvement compared with the preceding 
month. As compared with the correspond- 
ing month of last year, however, there was 
a marked falling off. This was no doubt 
due to the exceptionally large exportation 
of electrical machinery during February, 
1908, and to that month having had an 
additional business day. 

As “prepared by the Department of 
Commerce and Labor, the official statis- 


tics are as follows: 
Feb., '09. Jan., ’09. 


Feb., '08. 


Appliances ........ $ 462.856 $500,309 $ 479,779 
Machinery ........ 598,736 452,851 844.047 
Total ........... $1,061,592 $953,160 $1,323,826 


The principal countries to which elec- 
trical products were exported during Feb- 
Tuary, 1909, and the value of the exports 
were as follows: 
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ABUSES OF STORAGE BATTERIES IN 
ELECTRIC VEHICLE WORK. 


BY WALTER L. THOMPSON. 


The electric vehicle storage battery, a 
device which came into use in connection 
with the earliest forms of motor vehicles, 
has probably received a greater amount 
of vilification and abuse (both oral and 


mechanical) than any other feature of the 


self-propelled vehicle, and due regard for 
truth compels us to admit that in its early 
history this too often has been well de- 
served. 

The problems involved in the production 
of a satisfactory storage battery for motor 
vehicle purposes were by no means solved 
in the earlier forms, and the result has 
been a tremendous amount of dissatisfac- 
tion, out of which has grown a strong 
prejudice in the public mind, which is by 
no means justified by present conditions. 
Many disgruntled users were even dis- 
posed to deny that there could ever be any 
improvement in the storage battery. 

About this time the manufacturers of 
storage batteries awoke to the fact that a 
special type of battery was needed to meet 
the severe demands and conditions inci- 
dent to motor vehicle service. What has 
been accomplished along this line may 
best be illustrated when it is stated that 
the battery of today of a given capacity 
is fifty per cent lighter than the repre- 
sentative earlier types, and occupies much 
less space. The modern type of battery 
occupying a given space will deliver an 
output sixty-five per cent greater than 
that of earlier types of cell. A successful 
make of cell now on the market has 
shown that an output of five ampere- 
hours per pound of cell is both safe and 
dependable. 

Experience has enabled the manufac- 
turer to know how far he can go in the 
matter of reducing weight without incur- 
ring a corresponding loss in some other 
direction. Various designs of grids are 
now in use, each having its distinctive 
features, and possessing more or less in- 
dividual merit. Suffice it to say that the 
best types now known have successfully 
met the various problems presented in 
electric vehicle service, not only as to 
weight, capacity and life, but as to the 
highly important matter of economy as 
well. 

Notwithstanding the importance of all 
the improved features already noted, the 
degree of satisfaction which the user of 
the electric vehicle is to experience de- 
pends almost wholly upon the treatment 
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accorded the battery in actual service. 
Since the inception of the electric vehicle 
the storage battery has been outrageously 
abused and it has seldom had the chance 
to show the full amount of work it is 
capable of doing under proper conditions. 
A very large proportion of troubles ex- 
perienced in storage batteries may be at- 
tributed to the mishandling of batteries 
as the result of ignorance. Also troubles 
frequently result from willful neglect, the 
remedy for which is not always within 
easy reach of the manufacturer. It is 
clearly the duty of the manufacturer, how- 
ever, to provide users of his product with 
complete instructions relative to the care 
of their batteries, and to co-operate with 
them so far as possible to insure a proper 
application’ of these instructions. Hap- 
pily this is now being done and the results 
have been most gratifying. 

Following are enumerated the principal 
forms of abuse to which storage batteries 
in vehicle service are subjected: 

Not maintaining the acid at proper 
specific gravity. 

Unnecessary addition of acid when re- 


plenishing or flushing cells. 
Allowing battery to stand for hours in 


an exhausted condition. 

Habitual undercharging. 

Charging too frequently. 

Continuing battery in service when in 
need of cleaning. | 

Charging at too rapid a rate. 

High temperature. 

Overcharging. 

Over discharging. 

Neglecting to 
promptly. 

Not flushing battery regularly; allow- 
ing level of electrolyte to fall below tops 
of plates. 

Neglecting inactive cells. 

Use of impure acid; allowing dirt or 
any foreign matter to get into the cells. 

Failure to keep terminals and connec- 
tions cleaned and tight. 

The specific gravities variously pre- 
scribed by manufacturers for electrolyte 
of vehicle cells, ranges from 1.275 to 1.300 
When the battery is in a fully charged 
state. Since a definite amount of acid 
is utilized out of the solution for a cer- 
tain number of ampere-hours discharged 
by the plates, it is obvious that the solu- 
tion must be of sufficient density at the 
beginning of the discharge to insure a full 
normal discharge which will not be 
limited by the amount of acid in the solu- 
tion. In practice it is a good plan to 
‘maintain the density at such a point that 
it will not fall lower than 1.175 at the 
completion of a normal discharge. It is 
exceedingly injurious to the plates to 
allow the density of the electrolyte to! rise 


replace leaky jars 
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above 1.300. Excessive sulphating then 
ensues and deterioration is augmented. It 
is not a difficult matter to keep the den- 
sity of the electrolyte within proper 
bounds, and it requires very little time if 
undertaken systematically. 

Oftentimes acid is added to the cells 
with the mistaken belief that this is 
needed to bring the specific gravity of the 
electrolyte to the proper degree. In truth, 
the previous deficiency in the gravity 
might have been due to the fact that some 
of the acid had left the solution and 
entered into combination with the mate- 
rial of the plates, producing sulphate, this 
having resulted from improper treatment. 
The correct remedy in such a case would 
be to give the battery a charge of suffi- 
cient duration to reduce this sulphate and 
restore the sulphate back to the solution. 
When the battery gets in this condition, 
the addition of acid is not only unneces- 
sary but it serves to aggravate the trouble 
which develops when the plates become 
sulphated. Recently, one of my customers 
claimed that the performance of his bat- 
tery was very unsatisfactory, and upon 
investigating the matter, I discovered that 
the gravity of the electrolyte was rather 
low. He stated that he had noticed a 
tendency of the gravity to fall off, and, 
accordingly, had made frequent additions 
of acid. The cell covers being sealed, 
there was nothing to explain the apparent 
loss of acid except sulphatation, and this 
conclusion was confirmed when I learned 
that his method of charging had been very 
haphazard, and that on a number of occa- 
sions he had allowed the solution to get 
so low in the cells that the plates were 
exposed to the air. Upon giving this bat- 
tcry a protracted charge at a low rate, 
the gravity gradually rose to a maximum 
point of 1.370, indicating that there had 
been a tremendous amount of sulphate in 
the plates, induced by the improper treat- 
ment the battery had received, and this 
was now converted back into acid. It is 
needless to say that after this attention 
there was a very decided improvement in 
the condition of the plates and in the per- 
formance of the battery. 

A frequent cause of sulphating is the 
practice of allowing batteries to stand for 
hours in an exhausted condition before 
recharging. Every time this occurs ex- 
cessive sulphating takes place and the fol- 
lowing charge should be prolonged suffi- 
ciently to reduce the sulphate. The pres- 
ence of sulphate in battery plates in too 
abundant quantities will very seriously 
affect the efficiency and capacity of the 
battery and it promotes disintegration of 
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the active material. One of the chief 
causes of sulphating of plates is insuff- 
cient charging. If a practice is made of 
undercharging, sulphate will accumulate 
in the plates in increasing quantities. 
The practice of giving batteries short 
charges between trips, regardless of the 
amount of energy still remaining, is per- 


nicious, as it results in unnecessary de-. 


preciation of the plates, and no good pur- 
pose is served in so doing. The life of a 
storage battery is determined largely by 
the number of charges it receives. If one- 
half or less of the mileage capacity of the 
battery has been utilized during the day, it 
is preferable to make use of the remain- 
ing mileage the next day, before recharg- 
ing, rather than to recharge after a partial 
discharge only. 

When the sediment in the cells, result- 
ing from the shedding of the active mate- 
rial, accumulates to the point where it 
comes in contact with the bottoms of the 
plates, a path is thus provided for leakage 
of current, local action takes place in the 
plates, and the capacity of the battery is 
greatly reduced. Continuing to operate 
the battery while in this condition will 
cause permanent injury to both positive 
and negative plates. 

In the desire to economize time in the 
recharging of a battery, there is a strong 
temptation to employ too high a charging 
rate, but it is wise to follow explicitly 
the manufacturer’s instructions in respect 
to the charging rates. In case there is 
urgent need of haste in recharging, a mod- 
erately high rate may be permissible dur- 
ing the earlier part of the charge, but 
never during the final stages. 

No good is accomplished in continuing 
the current when the battery is fully 
charged; on the contrary, it causes a 
loosening of the active material in the 
plates, and so hastens deterioration. It 
also tends to raise the temperature to an 
injurious degree. The temperature should 
never be allowed to exceed 100 degrees 
Fahrenheit, as an increase beyond this 
point is likely to result in disintegration 
of the active material. 

While it is true that a battery, after 
having reached the limit of its normal 
discharge, possesses a limited power of 
recuperation, it is unwise to utilize this 
secondary accumulation of energy, as 
overdischarging subjects the weaker cells 
in the battery to undue hardship and pro- 
motes sulphatation. 

If a leak develops in a cell and the 
plates are thereby partially or wholly ex- 
posed to the air, it is not sufficient to 
replace the plates in a new jar, cover 
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them with electrolyte, and restore the cell 
to its place in the battery ; before return- 
ing it to the battery it should receive 
an individual charge until normal condi- 
tions as to gravity and voltage have been 
restored. 

Permitting the solution to fall below 
the tops of the plates reduces the ef- 
fective area of the plates, besides render- 
ing the exposed portion liable to disin- 
tegration. 

Inactive cells usually result from inter- 
nal short-circuits, and when permitted to 
remain unattended, greatly reduce the 
efficiency of the battery. 

It is, of course, clear to almost every- 
one that the use of impure acid or allow- 
ing dirt or foreign matter to get into the 
cells, is liable to work great harm to the 
plates. Notwithstanding this, vehicle 
owners are very careless in this respect 
and especially is this true with electric 
trucks. Incidents are on record where 
beer, lime and coal which was being 
hauled by trucks, got into the batteries 
and created havoc. 

Broken connections and loose terminals 
not infrequently cause entire stoppage of 
the vehicle and the necessity of keeping 
them in shape is too apparent to dwell 
upon it here. 

It is obvious to the experienced elec- 
tvician that these various abuses have been 
dealt with only in a superficial manner, 
as the present available space forbids any 
extendcd treatment on the subject, but it 
must not be understood that they are difi- 
cult to avoid. As a matter of fact, the 
proper maintenance of a storage battery 
is but little more than routine, does not 
require a high degree of intelligence and 
the results of faithful attendance fully 
justify the moderate amount of time ex- 
pended. 


eee 
Electric Drive in English Cotton Mills. 


In a recent paper read before the Liver- 


pool (England) Engineering Society 
some interesting particulars were given of 
the application of electricity in the manu- 
facture of yarn and cloth. A single-phase 
repulsion motor for driving a ring-spil- 
ning machine allowed maximum speeds 
to be obtained by permitting the speed 
variation necessary to equalize the ten- 
sion on the yarn. Mr. W. Hoult, the 
author of the paper, recommended that 
mules should be electrically driven m 
groups of six, and looms by a small three- 
phase motor to each. With the exception 
of mules, and possibly also of carding 
engines, individual driving was recom- 
mended for all cotton machinery. 
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CENTRAL STATIONS AND THE ELEC- 
TRIC AUTOMOBILE. 


OPINIONS OF LEADING CENTRAL STATION 
MEN AND SOME OF THE RESULTS 
THAT HAVE BEEN SECURED. ` 


In connection with the impetus which 
has recently been given to the discussion 
of the relation of central stations to the 


` automobile business, it is interesting to 


note the attitude which has been adopted 
in several of our largest cities and the 
success which has resulted from the at- 
tention which has been paid to the build- 
ing up of a profitable line of business in 
the charging of automobile storage bat- 
teries. Some interesting data follow: 


ROCHESTER RAILWAY AND LIGHT 
COMPANY. 
J. T. HUTCHINGS. 


The Rochester (N. Y.) Railway and 
Light Company increased its income from 
storage battery, charging thirteen-and-one- 
third per cent last year. With this com- 
pany the charging of batteries for electric 
automobiles is quite an important item. 
its income last year being approximately 
$30,000. The company has given close 
attention to this part of the business and 
it has learned that there have been many 
vehicles which were not used as they 
should be and that a great deal of unsatis- 
factory operation has been occasioned 
through mechanical defects and to neglect 
of the mechanical parts of the machine. 
There has also been in many cases a total 
neglect of proper attention to the battery 
itself. 

The company has recently established a 
department under the direction of C. D. 
Hibler, who for fifteen years was con- 
nected with the Electric Storage Battery 
Company and for a number of years in 
charge of that company’s maintenance and 
construction work in northern New York. 

The establishment of this department 
under expert supervision revealed the fact 
that. conditions were far worse than had 
been assumed from previous investiga- 
tions. A number of cases were found 
where customers had purchased new elec- 
tric runabouts, becoming very enthusiastic 
over them for the first two or three 
months, after which their enthusiasm 
died away. It was evident that there had 
been a great disappointment. Upon a care- 
ful investigation of all the facts it was 
found that during all the time the vehicle 
was in use no inspection whatever had 
been made of the battery, and the elec- 
trolyte had been allowed to evaporate to 
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such an extent that only a few inches 


remained in the bottom of the cell, com- 


mutators were excessively dirty, brushes 
were out of alignment, and the machine 
was in a generally defective condition me- 
chanically. 

The new department will instruct the 
customer how to handle his machine and 
a close watch will be kept on the work 
of all charging stations and repair shope 
in the city, with a premium in more 
business to those which are doing honest 
and satisfactory work. A log book will 
be kept for each vehicle showing the date 
that the battery was purchased, miles 
operated and if possible the amount of 
current consumed. A regular inspection 
will be made to ascertain the exact con- 
dition of the batteries. 


ROCKFORD ELECTRIC COMPANY. 
F. H. GOLDING. 


The Rockford Electric Company of 
Rockford, Ill., inaugurated an automobile 
campaign in 1904. At that time there 
were only one or two electric vehicles in 
the city. The company fitted up a charg- 
ing station and repair shop in connection 
with its storage-battery plant, the battery 
attendant looking after the vehicle charg- 
ing. A rate was fixed at six cents per 
kilowatt-hour, with a minimum charge 
of $1 per month. It was understood by 
the owner of the automobile that he would 
not charge his batteries between the hours 
of 4 p. m. and 9 p. m. during the months 
of November, December, January, Feb- 
ruary and March. 
population, there are over 130 electric 
vehicles in daily use in the city. There 
are six public garages where electric ve- 
hicles are charged and cared for, and 
fifty-five vehicle owners who have charg- 
ing plants in their private garages. 

The fifty-five private garages have paid 
the company at the rate of $45.50 per 
year each, and the average yearly revenue 
from all the electrics in use will approxi- 
mate about $60 each. 

The central station rate for public 
charging is six cents net for “off-peak” 
service and the public garages offer a rate 
of $24 per month for twenty-four-cell 
vehicles, which includes battery charging, 
washing, delivery and ordinary general 
attention. This rate does not include tire 
repairs, extraordinary electric repairs or 
battery washing- and: renewals. 

The greater number of private plants 
are on direct-current system, but there 
are also a number of motor-generators on 
alternating current, and these are increas- 
ing, the advent of the mercury rectifier 


Today, with 50,000 
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facilitating the utilization of alternating 
current. 


BROOKLYN EDISON COMPANY. 
W. W. FREEMAN. 

The Edison Electric Illuminating Com- 
pany of Brooklyn, N. Y., is co-operating 
with the manufacturers and selling agente 
in the development of the electric auto- 
mobile business in this territory. The 
introduction of the electric pleasure ve- 
hicle in Brooklyn has been somewhat re- 
tarded in past years by the condition of 
the streets, and due also to the fact that 
the points of interest adjacent to this city 
have been more or less beyond the range 
of travel in an electric automobile. With 
the improvement of the vehicle battery to 
meet long-distance requirements and the 
great improvement which is taking place 
in the city due to repaving and the link- 
ing together of the boulevard systems, the 
company is sanguine of this portion of 
the business assuming large proportions. 


PHILADELPHIA ELECTRIC COMPANY. 
wW. C. L. EGLIN, 


The Philadelphia Electric Company, 
Philadelphia, Pa., has introduced a rate 
of six cents per kilowatt-hour, subject to 
a minimum of $5 per charging set per 
month, the restrictions being that the 
owner may not charge the batteries be- 
tween the hours of 4 and ? p. m. during 
the period between October 15 and 
March 15. 

The customer who has his own garage 
and charging set and who is using electric 
light in his house need not have a separate 
meter and may earn as low a rate as six- 
and-two-thirds cents per kilowatt-hour, 
without restrictions as to hours of charg- 
ing, and with a further advantage that 
this rate also applies to his use of elec- 
tricity for lighting. At these rates the 
ordinary monthly charge for operating 
automobiles will average less than $2. 

Public garages are located in all por- 
tions of the city and these will take care 
of the electric car, keep it in good condi- 
tion, call for it at night and deliver it in 
the morning at a cost varying from $35 
to $45 per month. 

The company supplies direct current 
and alternating current for automobile 
charging purposes, the former being sup- 
plied in a very smal} part of the city and 
the latter over practically the entire eity, 
excluding the direct-current district. 

In the alternating-current district it is, 
of course, necessary to introduce mercury 
arc rectifiers or motor-generator sets, and 
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the former are giving satisfaction, both 
from the maintenance and efficiency 
standpoints. 

The capacity of the rectifiers necessary 
for this class of work varies from twenty 
to forty amperes and of the nineteen se- 
lected consumers having private garages 
the average kilowatt-hours per month 
is 186. 

On several occasions representatives of 
the company have met with the manufac- 
turers or their agents and have discussed 
the relation of this business to the central 
station, assisting them in every way pos- 
sible to make the sale of an automobile 
and, therefore, a new consumer or an old 
consumer using more current. 


DENVER GAS AND RLECTRIC COMPANY. 
R. B. MATEER. 

The Denver Gas and Electric Company 
has established the, most cordial relations 
with the owners of public garages and 
those operating and owning private 
garages; each is a booster for the others. 

Denver has more automobiles than any 
other city of equal population in the 
United States. A large percentage of the 
total number of machines are electrics of 
various standard types. Electric machines 
require recharging and two alternatives 
are available to the owner of such a ma- 
chine, viz.: To install a rectifier and 
charge the machine under his own super- 
vision, or to leave the charging of the 
machine to the public garage. 


UNION ELECTRIC LIGHT AND POWER CO. 
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have equipped them with mercury arc 
rectifiers. The desire to have the machine 
always within easy reach, the apparent 
increased life of the battery, the small 
cost for current consumed in charging the 
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car and the apparent independence have 
resulted in many rectifiers being installed 
in residence sections. 


UNION ELECTRIC LIGHT AND POWER 
COMPANY. 
C. E. MICHEL. 
The Union Electric Light and Power 
Company, St. Louis, Mo., began its cam- 
paign for automobile business about three 
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ing without leaving his station at the 
board. The garage was placed in the 
hands of competent electricians and the 
agency for three electric vehicles was ac- 
cepted by the company, the machines of 
the Rauch & Lang, Studebaker and the 
Columbia companies being selected. 

Since the company opened this garage 
and demonstrated to the people of St. 
Louis what a first-class institution of this 
kind could do, the number of electric ' 
vehicles has increased to over 300. A 
very satisfactory number of sales have 
been made and in addition to the com- 
panies whose agencies were accepted by 
the Union company the manufacturers of 
the Wood, Pope-Waverly, Columbus, De 
tioit, Baker and Babcock electric care 
have established agencies in St. Louis. 

The garage is maintained for the bene- 
fit of all the owners and makers of elec- 
tric vehicles. It is a fact that for a good 
part of the past year all of the companies 
having agencies in the city have kept 
demonstration cars in this garage. 

In addition to its public garage, the 
company gives its supervision to electric 
cars, which are kept in the private 
garages of their owners and charged 
through mercury arc rectifiers. The com- 
pany suggests the use of these rectifiers, 
providing the owners of the cars turn the 
cars over to the electric company once in 
every two weeks for charging, so that care- 
ful watch can be kept on the condition 
of the battery. 


Denver has many garages devoted to 
electric machines, all of which seem to be 
prospering, due doubtless to a combina- 
tion of the following facts: 

(a) The large number of electric ma- 
chines in the city. 

(b) The use of very efficient charging 
outfits, which are principally the forty- 
ampere garage panel and the thirty-am- 
pere rectifier. 

(c) The rates offered by the central 
station are exceptionally desirable and en- 
courage an increase in business. 

Many owners of cars have erected upon 
their own property very neat garages and 
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years ago. Due to the poor service ren- 
dered to users of electric vehicles, there 
were but seventeen cars on the streets of 
St. Louis at that time. The company 
built and equipped a first-class garage and 
installed modern appurtenances of every 
description. The switchboard of this 
garage enables the company to charge 
sixty-two machines at the same time, each 
on its own individual circuit. The board 
is arranged with a separate rheostat for 
each circuit and is equipped with volt- 
ammeters and double-throw switches, en- 
abling the operator to read the battery on 
each of the different machines he is charg- 


The company maintains an elaborate 
and thorough record of inspection, Con- 
sisting of thirty-minute readings on every 
car on charge; temperature readings at 
stated intervals; pilot-cell and specific 
gravity readizgs on every battery every 
night; and individual cell, volt and grav- 
ity readings on every battery in the 
garage at periods not greater than each 
seven days. These records are supple 
mented by numerous others which may 
be found expedient. | 

Three years ago the company started 
with eleven machines in its garage. To- 
day the company .has under its direct su 
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pervision seventy-four machines and is 
taxed to the utmost to take care of its 
present business in spite of the fact that 
within the past two months the capacity 
has been increased twenty per cent. Plans 
are now being formulated for the exten- 
sion of this business. 

It is expected that a large number of 
electric vehicles will be sold in St. Louis 
during the next twelve months. The com- 
pany has under order with one of its fac- 
tories seven electric cars to be delivered 
within the next three weeks. Since they 
were ordered two weeks ago all but one of 
these cars have been sold. 


COMMONWEALTH EDISON COMPANY. 
ERNEST LUNN. 

The Commonwealth Edison Company 
has been one of the most consistent and 
successful users of electric automobiles in 
Chicago. For the past eight years its 
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supply department has made use of from 
nine to fifteen commercial electric trucks. 
They have been used principally for haul- 
ing supplies from depots, delivering goods 
to customers, and doing emergency and 
other duties incident to the company’s 
business. 

The trucks have sufficient capacity to 
enable them to be driven from forty to 
sixty miles daily, and at a speed as high 
as is consistent with safe driving. The 
behavior of these trucks has been watched 
and records of the cost of operation have 
been carefully kept in order that statisti- 
cal records would eventually show whether 
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the electrically driven vehicles could be 
expected to compete with other forms of 
street-traffic propulsion. Results have 
been exceedingly gratifying, and the Edi- 
gon company believes implicitly in the 
electric vehicle. At the time the trucks 
were first put into use there was con- 
siderable doubt in the minds of many as 
to their practicability for general hauling, 
owing to what was feared would be high 
maintenance costs, and inadequate daily 
mileage. Their simplicity, however, ap- 
pealed to many, and was a strong factor 
in their favor. As was predicted, the 
maintenance costs of the early types of 
vehicles were high, and the mileage on 
a single battery charge was insufficient, 
but with use came better knowledge as to 
what was required of the trucks, and 
what was needed in the way of recon- 
struction to lessen the one factor and in- 
crease the other. In this respect the de- 
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velopment of the electric vehicle is like 
that of nearly all machines. Improve- 
ments and a better understanding of its 
use, often turn failure into success. Im- 
provements in design have reduced main- 
tenance cost, particularly that of driving 
mechanism, to a degree where it may be 
considered of secondary importance. With 
improvements in driving mechanism there 
have also come improvements in battery 
construction, so that the early predictions 
as to excessive maintenance cost, and low 
mileage, while true for a time, have now 
been disproven. 

The practicability of operating electric 
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commercial vehicles in Chicago, judging 
from the Edison company’s experience, 
while dependent to some extent upon con- 
ditions governing individual cases, has, in 
the main, been conclusively demonstrated, 
and, as a result of their successful ‘use, 
the Commonwealth Edison Company is 
adding vehicles of the same type to its 
equipment. This fact should encourage 
cthers to consider seriously the adoption 
of the electric vehicle where possible. 
Realizing that certain success will be the 
ultimate outcome of the electric-vehicle 
industry, the Edison company has adopted 
a policy of aiding in every way consistent 
the efforts of the vehicle manufacturer in 
fostering its growth in Chicago. It has 
established charging stations throughout 
the city at its various substations, in or- 
der to facilitate the recharging of bat- 
teries. It has made a rate of charge for 
current supplied to public garages and 


charging stations of five cents per kilo- 
watt-hour maximum, with a sliding scale 
downward, dependent upon the amount 
of electrical energy used, and is encour- 
aging in every way the introduction of 
private charging plants, and the use of 
the mercury arc rectifier. 

ee 

New Subway for Boston. 

After two years’ delay the city of Bos- 
ton, through Mayor Wardwell, has for- 
mally accepted the plans for a new sub- 
way to be built by the Boston Elevated 
Railway Company from Charles River to 
Harvard Square. 
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The Relation of the Central Station to 
the Automobile Business. 

On the evening of Wednesday, March 
31, a meeting was held at Chicago, in the 
rooms of the Western Society of Engi- 
neers, under the auspices of the Electrio 
Storage Battery Company of Philadel- 
phia, Pa., for the purpose of bringing to- 
gether the builders of electric vehicles, the 
dealer, the manufacturer of storage bat- 
teries and central station managers. The 
object of the meeting in its broad sense 
was to encourage as far as possible the 
more general adoption of the electric auto- 
mobile for both pleasure and commercial 
purposes. 

. The meeting was opened by Godfrey H. 

Atkin, Chicago manager of the company, 
who sketched the development of the elec- 
tric automobile and pointed out the great 
advances which have been made in elec- 
tric vehicles, and in the proper utilization 
of propulsion storage batteries. 

The first paper of the evening was by 
E. W. Lloyd, contract agent of the Com- 
monwealth Edison Company, of Chicago, 
I. Mr. Lloyd stated that the territory 
around Chicago was particularly well 
suited to the use of electric vehicles. There 
are approximately 3,000 of these in use in 
the vicinity of Chicago, the majority, how- 
ever, being used as pleasure vehicles. The 
growth of the electric truck has been slow, 
Lut with recent improvements in the de- 
sign of this type of vehicle, it is reasona- 
ble to expect that its utilization will 
greatly increase, as it is manifestly more 
economical in service than horse-drawn 
vehicles. l 

The handicap which public and private 
garages suffered due to alternating-cur- 
rent systems of distribution has been over- 
come to a great extent by the introduction 
of mercury-vapor rectifiers. 

The Commonwealth Edison Company 
has established a maximum rate of five 
cents per kilowatt-hour for current used 
for charging in public garages. A lower 
rate than this can be earned on the Wright 
demand system of charging when the con- 
ditions are favorable for long-hour ser- 
vice. With the maximum of fifteen kilo- 
watts ten hours per day, the rate is as low 
as three-and-one-fourth cents per kilowatt- 
hour. Should a garage be able to charge 
for fifteen hours per day the rate for fif- 
teen kilowatts demand would be under 
three cents per kilowatt-hour. 

It seemed to Mr. Lloyd that the equita- 
ble way for charging for electric vehicle 
maintenance would be to have a fixed 
barn charge for the storage and cleaning 
of the machine, and a secondary charge 
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based on the miles run per month. If 
this basis could not be worked out, a fixed 
price per complete charging could be 
made, but the objection to the second 
method is that it would not always be 
necessary to deliver a full charge to the 
machine. 

If the charge for maintenance is based 
on a mileage basis there should be a slid- 
ing scale according to the mileage per 
month, the cost being reduced per mile as 
the mileage is increased. Short-mileage 
users compel the use of charging appa- 
ratus intermittently and a few hours a 
day. In that case the overhead costs on 
the plant are larger per unit than where 
long-hour charging per day is the rule. 
The basis of charging for electrical energy 
for their services is along this line, and it 
is logical because it costs the same for 
fixed charges per kilowatt demand for the 
man who uses current one hour per day as 
it does for the man who uses it twenty- 
four hours per day. For the operation of 
the apparatus the cost of fuel and sup- 


plies varies directly as the amount of 


energy required. Therefore, a long-hour 
user can be charged a lower price than a 
short-hour user. 

The next paper was by Bruce Ford, en- 
gineer of the Philadelphia works of the 
Electric Storage Battery Company, and 
was entitled “The Exide Battery.” Mr. 
Ford sketched briefly the elementary con- 
ception of a storage battery and described 
the earlier work of battery manufacturers, 
leading up to the dissertation on the char- 
acteristics of the Bradbury-Stone type of 
grid, which is used in the Exide batteries. 
The mechanical features of these bat- 
teries were described in detail, the various 
elements being illustrated by lantern 
slides. 

Batteries for automobile work are rated 
at their four-hour discharge rate. It is 
necessary to qualify the capacity of a cell 
by the rate at which the discharge is taken, 
since the capacity varies with the rates of 
discharge, and an 11-MV cell could be 
called 140-ampere-hour cell or 161-am- 
pere-hour cell, according to whether it 
were rated at its four-hour discharge ca- 
pacity or its eight-hour discharge capacity. 
The lower the rate of current the higher 
the capacity, and, conversely, the higher 
the rate of current the lower the capacity 
in ampere-hours. At the lower rates of 
current the average voltage obtained dur- 
ing the discharge is higher, so that the 
watt-hour output at the different rates 
varies even more than the ampere-hour 
capacity. This point is of the highest 
importance in showing the necessity of 
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keeping the automobile in the best possi- 
ble condition, so that it will consume the 
lowest possible current. If by reason of 
poorly lubricated bearings or a binding 
brake the current consumption is in- 
creased, the capacity of the battery, or in 
other words, the mileage which the vehicle 
can make, is reduced in much greater per- 
centage than that by which the current is 
increased. 

Under proper service conditions the 
capacity of the Exide cell will increase 
with use. This cell is rated at its initial 
capacity, and as the cell is worked this 
capacity begins to increase, until where 
the initial capacity was four hours, this 
may be increased to from four-and-one- 
half to five hours at the same rate of cur- 
rent. This is due largely to the action of 
the active material on the positive plates, 
which with working becomes more porous 
and open at the surface. With use, how- 
ever, this more porous surface material 
gradually becomes softer, and the material 
close to the surface becomes washed out. 
After a time a balance is arrived at, wher 
the increase in capacity is neutralized by 
the loss of material, and at this period 
the capacity remains constant at its maxi- 
mum value. 

In a short time, however, the washing 
out effect becomes greater than the effect 
due to the opening up of the material, and 
the capacity gradually falls off. The fall- 
ing off, however, is much slower than the 
rise, until the material is very much 
washed out, when the plate is rapidly 
nearing the completion of its useful life. 

This characteristic of the increase in 
capacity with working is important, 4s 
these cells are rated at their initial ca- 
pacity. If the cell were rated at ils 
maximum capacity and its life started at 
the point of maximum, although the in- 
itial capacity would be considerably 
higher, the amount of life lost would be 
greater. This is the fundamental reason 
for rating the Exide battery on this con- 
servative basis. 

There is often some doubt in the minds 
of battery operators as to when a plate 
should be thrown away as worn out. If 
the thin portions of what remains of the 
original pencils of active material are en- 
tirely washed through in any place, the 
general rule may be applied that the life 
remaining in the plate is not enough to 
warrant the expense of reinstalling the 
same positives. If, however, the washed 
out portions on either side of the plate 
do not meet, so that there is a solid film 
of active material all over the plate, then 
in general the amount of life left in the 
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plate will pay for putting it back into 
service. 

In regular operation it is best to charge 
at the lowest rate possible. The principal 
wear on the plate is caused by gassing 
during the charge. As this gassing is 
reduced by a lower rate of current, the 
wear on the plate is correspondingly re- 
duced. Since gassing occurs more toward 


the completion of the charge, it is at this 


point that it is imperative to have the 
current lower. In order to get the neces- 
sary number of ampere-hours into a bat- 
tery in a given time with the least wear, 
the current should be high at the begin- 
ning of the charge and low at the com- 
pletion. 

There is often much strong electrolyte 
in the cell which is not evidenced by hy- 
drometer readings. Such a condition ex- 
ists when a cell has not been sufficiently 
charged, either at the beginning of its 
life or at subsequent periods. There is a 
resulting accumulation of sulphate in the 
plates, which causes the gradual reduction 
of the specific gravity of the electrolyte. 
The cause not being understood, the grav- 
ity is brought up by the addition of 
stronger solution; thus the trouble is 
further aggravated until deficiency in ca- 
pacity causes complaint. Batteries in this 
condition require a long time of continued 
charging to reduce all the sulphur. 

It is rarely necessary to add anything 
but water to the cell between times of 
cleaning, and it is usually in cases where 
there is much splashing or where there are 
leaks in the cell that acid has to be added. 
In no case should the specific gravity of 
the electrolyte be allowed to Become higher 
than 1.300 when the cell is in a state of 
full charge and the plates are absolutely 
free from sulphate. 

Mr. Van Splunter, of the General Elec- 
tric Company, delivered a brief extem- 
poraneous address on the theory and ap- 
plication of mercury-vapor rectifiers, and 
a considerable part of the discussion 
which followed was taken up in amplify- 
ing minor points brought up by his re- 
marks, 

Mr. Rice, vice-president and general 
manager of the Waverley Company, called 
attention to the point that while it was the 
genera] impresion that the electrical ve- 
hicle was used chiefly for pleasure pur- 
poses, it was, in fact, essentially a business 
vehicle. All those interested should 
emphasize the fact that there is no con- 
flict between the gas car and the electric. 
Each has its uses, and while the electric 
cannot compete with the gas car in some 
directions, the latter is the case when the 


electric car is used for what it was built 
for, and what it is intended for. Empha- 
sis should also be laid upon the simplicity 
of the electric vehicle and the storage bat- 
tery. It was when dealing with un- 


familiar terms that the uninitiated be- 


came confused; and it is also a fact that 
compared with the intricacies of the gas 
engine, the electric equipment is decidedly 
simple. 

Hanson Robinson, assistant general 
manager of the Studebaker Company, of 
South Bend, Ind., next addressed the 
meeting upon a comparison of the elec- 
tric wagon and horse-drawn vehicle. Mr. 
Robinson stated that when all the ele- 
ments which should enter into a com- 
parison were considered, that the electric 
wagon would be found to be a great deal 
more economical, and that where street 
transportation was handled to any con- 
siderable extent the electric wagon would 
be preferred. 

The discussion was closed by some brief 
but very interesting remarks by Ernest 
Lunn, storage battery expert for the Com- 
monwealth Edison Company. This com- 
pany has been operating over a dozen 
electric trucks for the last eight years, 
and the results have been eminently sat- 
isfactory.. As the result of careful atten- 
tion, and treating the equipment in the 
proper manner, the company is getting 
all the way from 9,000 to 10,000 miles out 
of positive plates, and it has in use nega- 
tive plates which have run from 14,000 
to 15,000 miles, and are still going. It 
is essential to keep close records of what 
the batteries are doing and also records of 
all details which enter into the vehicle 
equipment and maintenance. 

Mr. Lunn emphasized the necessity of 
using some form of instrument which 
would give an accurate individual record 
of the condition of the battery. It had 
been suggested that the automatic feature 
of the dying out of the arc in the mer- 
cury arc rectifier might be taken advan- 
tage of when the amount of current flow- 
ing through the tube fell below a stable 
condition, but this was not dependable. 
As the voltage of a set of cells on charge 
becomes higher, the current falls off. Upon 
reaching full voltage this might remain 
steady and the current might not fall off 
to a point sufficiently low to automatically 
cut out the rectifier. If this condition 
were maintained for too great a time, the 
battery would stand a good chance of 
being ruined. 

He described the ampere-hour meter 
which had been placed on the market re- 
cently, which would show the absolute 
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condition of charge or discharge of the 
cell. This instrument was also pos- 
sessed of an automatic cut-out feature, 
which made it possible to predetermine 
the number of ampere-hours which it was 
desired to give a cell, set the instrument 
for the proper amount of recharging and 
effectually and absolutely cut it out of 
circuit when the proper amount of charge 
had been secured. : 


rr 
Mechanical and Electrical Exposition at 
Worcester, Mass. 

The big mechanical and electrical ex- 
position at Worcester, Mass., already an- 
nounced in our columns, was held from 
March 27 to April 3, and proved a great 
success. 

The scheme of brilliant electric illumi- 
nation which was adopted, largely in- 
creased the attractiveness of the show. 
Electric generators were specially installed 
to provide the power for driving the many 
pieces of machinery which were in opera- 
tion on the floors of the building. The 
staging of the show and the general dec- 
orations were on a magnificent and lavish 
scale. Several new electrical devices were 
exhibited for the first time. 

Among the many attractive features of 
the exhibition, that which attracted prob- 
ebly the most popular attention was the 
exhibit of electrical cooking apparatus 
which was practically demonstrated by 
Mrs. C. E. Baxter. The booth in which 
this was carried on was the brightest in 
the hall, being illuminated by an encir- 
cling band of incandescent electric lights. 
The demonstration was one of educational 
value, showing what may be done about 
the household with the aid of electricity. 
The utensils included electric ovens, 
chafing dishes, broilers, gridirons, toasters, 
coffee percolators, flatirons and heaters. 

Among the exhibitors were the follow- 
ing: Norton Grinding Company, Globe 
Dental Company, Walker Manufacturing 
Company, Coates Clipper Manufacturing 
Company, Worcester Electric Light Com- 
pany, Lowell Wrench Company, Worces- 
ter Polytechnic Institute, Stockbridge 
Machine Company, the Wire Goods Com- 
pany, Crocker-Wheeler Company, Coghlin 
Electric Company. 


rt 
Wireless for Milwaukee Plant. 
The Pabst Brewing Company has signed 
a contract with the United Wireless Tele- 
graph Company of New York for the in- 
stallation of a powerful wireless station. 
The aerials will be strung between two 
chimneys at the Pabst company’s plant. 
These chimneys are each’ 230 feet high. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


Cuaprer VII. (Parr II.)—THermat 
APPLICATIONS. 


ELECTRIC FURNACES. 
_ A field of endeavor which has been ad- 
vancing with rapid strides in the past 
decade is that involving the application 


FIG. 146.—ELECTRIC ARC FURNACE FOR 
LABORATORY USE. 


of electricity to metallurgy and chem- 
istry. The alternating current is not 
available directly in all processes of this 
kind; the deposition of metals from solu- 
tion by means of electricity requires the 
use of a continuous current, although, 
to be sure, the alternating current may 
be-used in transmission and the direct 
current obtained by the use of a rotary 
converter, motor-generator or rectifier. 

In the manufacture of certain metals 
like aluminum, calcium and sodium from 
fused electrolytes, the direct current is 
usually applied. However, in such reac- 
tions where only the heating effect and 
not the directing effect of the current is 
desired, the alternating current finds very 
ready application. An example of this is 
found in the manufacture of steel and 
its alloys by means of the electric fur- 
nace, which is now coming into more 
general use. Carborundum, calcium car- 
bide and a host of: compounds of that 
type are manufactured also by utilizing 
the heat generated by alternating cur- 
rents, 

At Niagara Falls over 2,000 horse- 
power is used in the manufacture of car- 
borundum and 10,000 horsepower in the 
manufacture of calcium carbide. In both 
cases an alternating current is used at a 
pressure of 110 volts. 

There are three types of furnaces used 
with alternating currents: An arc fur- 
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nace, which is practically an electric arc 
on a large scale; the resistance fur- 
nace, where high temperature is attained 
by the passage of an electric current 
through a resistance; and the induction 
furnace, which might be of either the 
above types, but which is so arranged that 
the current flowing in the furnace is 
induced and not conducted therein. 


FIG. 147.—ELECTRIC FURNACE FOR CAL- 


CIUM CARBIDE. 


An electric furnace of the first type is 
illustrated in Fig. 146. This is a form 
very generally used in laboratory work. 
It is adapted for use on either a 110-volt 
or a 120-volt circuit. The electrodes are 


FIG. 149.—VERTICAL AND HORIZONTAL 
SECTIONS OF INDUCTION FURNACE. 


of carbon and are adjustable by the 
screws as shown. The walls and top are 
made of some fireproof material, such as 
fireclay or asbestos, with a mica window 
in front. Crucibles containing gold or 
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other metals can be placed underneath 
the arc and readily melted, as a tempera- 
ture of over 3,000 degrees Fahrenheit can 
easily be attained. Such furnaces are 
very handy for making assays, alloys and 
for other high-temperature work. 

Another type of furnace is that in 
which the containing vessel acts as one 
of the electrodes, as shown in Fig. 141. 
This furnace was designed for the manu- 
facture of calcium carbide, but the same 
principle is used in many cases, particu- 
larly in the manufacture of the alkaline 
metals. The containing vessel B is of 
carbon, as is also the adjustable electrode 
D, while G represents an alternating-cur- 
rent generator, one pole of which is con- 
nected to the movable electrode and the 
ether to the containing vessel. 

The vessel B is filled with finely di- 


FIG. 148.—ELECTRIC RESISTANCE FUR- 
NACE, 


vided coke and lime, thirty-five per cent 
of the former to sixty-five per cent of the 
latter. The bottom part of the vessel is 
filled with broken pieces of carbon C and 
ihe current is started by lowering the elec- 
trode D until contact is made, whereupon 
the heat generated melts the coke and 
lime together and the resulting calcium 
carbide may be tapped off at E. The 
molten calcium carbide is a good col 
ductor of el€ctricity and as it forms 1t 
may reach a height of two feet or mor 
or it can be tapped out as soon as formed. 
Under good working conditions the am- 
perage is about 1,500 with a pressure of 
fifty-five volts. 

In Fig. 148 is shown a furnace of 
the resistance type, which is used for 
graphitizing carbon electrodes. When 
carbon articles are subjected to & high 
temperature a part of the carbon 1s CoD- 
verted into graphite, which materially 
Improves them for many purposes 

The base of the furnace a is made of 
firebrick or other suitable resisting malt 


rial and the ends b are of the samt 


material. The amorphous carbon ter- 
minals c are supported in the ends & 
have a large cross section. The amr 
phous carbon articles that are to X 
graphitized are represented at e and are 
embedded in a packing g of eemn-oo™ 
ducting material, such as ground coke 
The inner bottom, side of the furnace * 


reer 
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covered with a floor or packing h of highly 
refractory material, such as silicon car- 
bide. There is also a covering jacket i of 
refractory material, such as a mixture of 
ground coke and sand. 

The armature current of the induction 
motor is induced therein instead of con- 
ducted thereto by brushes, as already ex- 
plained. The induction furnace also 
makes use of an induced current, thereby 
doing away with electrodes. One method 


of accomplishing this is illustrated in - 


Fig. 149. The same letters apply to both 
the vertical and the horizontal section ; 
a represents the brick work of the fur- 
nace; b the furnace chamber, which is 
circular in form and acts as the single 
winding of the secondary of a trans- 
former short-circuited on itself; d is the 
iron core and e the primary winding. 
In this case it is necessary to protect 
the primary winding from the great 
amount of heat developed in the second- 
ary; this is done by means of the double- 
walled jacket f, which is provided with 
outlets h and h’ for air, water or some 
other cooling medium. These outlets are 
arranged on either side of the separating 
piece g to prevent the formation of in- 
duced currents in the cooling jacket. In 
this manner the primary current in ¢ in- 
duces a current in the annular furnace b, 
which, of course, will be of low voltage 
and high amperage. The copper losses 
of the secondary, which would be very 
great with a large current, are aveided, 
as is also the use of electrodes, which in 
many cases are very troublesome. 

ede 

Rio de Janeiro Tramway. 

The Rio de Janeiro Tramway, Light 
and Power Company will ask shareholders 
for power to increase the capital stock 
from $25,000,000 to $40,000,000. It is 
intended to issue only a portion of the 
new stocks, including the $6,250,000, 
which has been underwritten at par. 

The earnings of the Rio de Janeiro 
Tramway, Light and Power Company for 
February and January were $434,044, an 


, Increase of $39,140 over last year. 


ede 
The National Electric Light Association 

. Convention. 

The Central Passenger Association has 
authorized a rate of a fare-and-three- 
fifths on the certificate plan from points 
in its territory to Atlantic City, N. J., 
Where the thirty-second convention of the 
National Electric Light Association is to 
be held, and return. The convention will 
be held June 1, 2, 3 and 4. 


THE. INDUSTRIAL APPLICATION OF 
THE ELECTRIC MOTOR IN 
STEEL MILLS.' 


BY B. R. SHOVER. 


IT. 

MOTOR APPLICATIONS IN THE PLANT. 

Central Pumping Station.—All of the 
water for the works is taken from the 
lake at one point. There are two ten- 
foot tunnels running directly west from 
the middle of the slip, feeding a sump 
in the pumping station located midway 
between the gas-washing plants of blast 
furnaces 8 and 9. At present there are 
installed four centrifugal pumps, each of 
25,000,000 gallons capacity per twenty- 
four hours, pumping against a head of 
100 feet. These pumps are driven by 
three-phase, 440-volt induction motors. 

In order to make this installation as 
free as possible from interruptions due 
to electrical troubles, there are two main 
feeders from the station, one coming from 
power station No. 2, the other from 
power station No. 3. Each feeder has its 
own oil-switch feeding three 800-kilovolt- 
ampere transformers, and two of the mo- 
tor-driven pumps are operated from each 
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and the gas washers can be operated from 
the other station. 

Repair Shops.—To the south of the 
1ail mill, on both sides of the main road- 
way, are located the various repair shops, 
consisting of machine shops, boiler shop, 
blacksmith shop, foundry, electric repair 
shop, carpenter and pattern shop, pattern 
storage, general storehouse, brick shed, 
stable, roll shop, and locomotive house. 
These shops are operated solely for the 
repairs necessary to the apparatus 
throughout the plant, and when in nor- 
mal operation very little material is 
purchased from the outside in the finished 
state, practically all the work being done 
within the plant. A total motor capacity 
of 2,440 horsepower is installed for op- 
erating these shops. __ 

The following description is given in 
the same order as that in which the raw 
material is carried through various pro- 
cesses, until it comes out as finished steel. 

Ore Unloaders.—Located on the edge 
of the slip are five ore unloaders, shown 
in Fig. 6, of ten tons capacity each. The 
total weight of each machine is 890,000 
pounds. The motor equipment of these 
unloaders is given in the following table: 


TABLE A.—ORE UNLOADER. 


Total 

NO Horsepower. Horsepower, 
AE E ce ahid as Be eden wi eile toe 25 

a EESE EAE EA AN A 50 50 

Lap cha. A E E E 85 85 

A E E EE E EE TEE 100 100 
Torea A 150 150 

435 total 


Total weight, 890,000 pounds. 
cet of transformers. The bus-bars are 
provided with disconnecting switches, so 
that either set or both sets of transform- 
ers can be operated from either or both 
main feeders. 

Gas-washing Plant.—In the tabulation 
of the use of blast-furnace gas there is 
an allowance of 2.5 per cent for auxiliary 
machinery. This auxiliary machinery 18 
used in the gas-washing plant. There is 
one such plant for every group of four 
blast furnaces. Each gas-washing plant 
consists of eight washers, driven by 150- 
horsepower, 440-volt induction motors. 
These motors are fed from one of the 
transformer installations, but the sec- 
cndaries of this transformer station can 
also be tied in parallel with the trans- 
formers in the pumping station, running 
both as a unit. In case of the failure of 
one of the stations, a part of the pumps 


1. Abstract of a paper presented at the meet- 
ing of the American Institute of Electrical 
Engineers, New York, March 12, 1909. The full 
title of the paper is “The Industrial Application 
of the Electric Motor, as Hlustrated in the Gary 
Plant of the Indiana Steel Company.” The 
author is electrical engineer of that company. 


Service, Type. 
Bucket rotate ore gate Series direct-current 
Trolley Series direct-current 


Compound direct-cur- 
rent, 75 per cent 
shunt, 25 per cent 
Series, 

Series direct-current 

Compound direct-cur- 
rent, 60 per cent 
shunt, 40 per cent 
Series, 


Bucket close 


Br. & Car 
Holst 


On the trolley motor is used a dynamic 
brake for stopping. The change from 
driving to braking is made so quickly 
that no record whatever is made of this 
interruption by recording instruments. | 
Fig. 7, shows very clearly the power re- 
quired for hoisting and lowering. With 
the exception of the car haulage and 
bridge motion, all motions of the unloader 
are controlled through distant-controlled 
automatic magnetic torque-limit control- 
jers. The master controllers for operating 
these motors are located in the leg of 
the unloader, so that the operator who 
rides with the bucket not only has a clear 
view of everything he is doing, but has 
absolute control of all motions of the 
machine. 

Ore Bridges.—The ore taken out of the 
boats is deposited in a huge concrete 
trough directly in the rear of the un- 
ioaders. ` From this point it is picked up 
by the ore bridges, of which there are 
five. These bridges are of the cantilever 
type, having a total over-all length of/459 
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conditions. In the cast-house of each 
furnace is located a fifteen-ton crane for 
handling runners, scrap, etc. 
Pig-casting Machine.—For taking care 


this skip is absolutely automatic; the op- 
erator simply starts it up, after which 
the accelerating, running, retarding and 
stopping is entirely automatic. 


feet. The lifting capacity of this bridge 
is thirteen tons of ore, in addition to the 
weight of the bucket. The total weight 
of the bridge is 238,000 pounds. The 


rear end of the bridge is con- 
siderably longer than is neces- 
sary to take ore out of the 
trough; the briage was made 
this way so as to be used as 
a traveling crane for repairing 
the unloaders. 

The motor equipment of the 
bridges is given in the follow- 
ing table. The trolley and 
hoist motions are controlled by 
automatic magnetic control. 
The secondary motions, which 
are seldom used, are ordinary 
hand-controlled. Fig. 8 rep- 
resents clearly the character of 
load on the hoist and trolley 
motors of the bridge. 

Bins with Transfer Car.— 
Between the order yard and 
the line of blast furnaces there 
is located a long steel trestle- 
like structure which contains 
the ore, coke and limestone 
bins. The ore picked from 
stock by the bridge is depos- 
ited in a transfer car of 100,- 
000 pounds capacity, the electrical equip- 
ment of which consists of two fifty-horse- 
power motors operated by means of an 
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FIG. 6.—ELECTRICALLY-OPERATED ORE UNLOADERS. 


The total travel of this skip is 163 feet 
up an incline at sixty degrees to the hori- 
zontal. The time of making one trip is 


TABLE B.—ORE BRIDGE. 


Total 
No. Horsepower. Horsepower. 
aes sted ele ek ek eta 30 120 
Beers wig se eke Bes eee we 40 160 
tetas une a gene? Le 80 320 
S EE AE SOA oe cay uate Bie ere 10 10 
Vi en a eeare bee EE 8.5 8.5 


Total h. p. 618.5 


Weight of bridge................ 
Capacity of hopper.............. l 


Total 


ordinary street-car controller, and an air 
compressor supplying air for opening 
and elosing the doors and for air brakes. 
This car is used for transferring the ore 
from the bridge to the appropriate bin. 

Scale Larries—Underneath the bins 
are the scale larries, driven by one twenty- 
one-horsepower direct-current series mo- 
tor, and carrying a similar motor for 
opening and closing the door of the bin. 
This larry is used for transforming ore, 
coke and limestone from the various bins, 
in the appropriate quantities, and depos- 
iting it in the blast-furnace skip. 

Skip Cars.—The material is carried 
from this stock house and dumped into 
the top of the furnace by means of a 
double skip, driven by a 150-horsepower 
compound-wound motor. The control of 


Service. Type. 

Bridge Series direct-current 
Trolley Series direct-current 
Hoist Series direct-current 
Ore pocket Shunt direct-current 


Air compressor Series direct-current 


E ESE eth Ibs. 


0,000 Ibs. 


i eee ee ee ee 298,000 Ibs. 


sixty seconds. The loads carried are ap- 
proximately as follows: 


ONG Rete TEET EE 7,000 pounds 
COKG ia caddumtend cadena: 3,600 pounds 
Limestone. cecusudece ened 6,000 pounds 


of the material from the blast furnaces 
on Sundays, when the open-hearth plant 
is not in operation, there is provided 8 
pig-casting machine. There is a main 
building in which are located two double 
trolley ladle cranes; the main hoist is 
seventy-five tons, and the auxiliary hoist 
fifteen tons. There are six strings of 
molds and conveyors for disposing of the 
cast material. The ladle is handled by 
a five-ton electrically operated jib-crane 
The molds are driven by forty-horsepowe 
induction motors and conveyed by thirty- 
horsepower induction motors. 

Open Hearths.—Each open-hearth plant 
consists of fourteen sixty-ton furnace 
The molten metal from the blast furnace 


et 


AMPERE CURVE | 


| 

t l 
ULTIPLY WITH è TO GET CORRECT READING 
t ae l | 


| wW 


| Tare] ey j | 


+ 


\ 


\—4 \ +} | 
| \ \ \ 3 UNLOADER HOIST 
eee O 


. | 280 VOLTS O.C] | [i 
| = i f f i j | | } Í | 
| $00 | ames | S 
f f a a f ORARE —$ a 
41--] LOWERING — 7 y bbe rar iğ 
200; 1 f -HeH 


FIG. 7.—CHART SHOWING FLUCTUATING LOAD ON ORE UNLOADERS. 


In spite of the variable weights carried 
this skip stops automatically within about 
four inches of the same place under all 


is poured into a 300-ton mixer by ® 
seventy-five-ton electric ladle crane of the 
same design as that in the pig-machine 
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building, and the metal is carried to 
a point in front of the various furnaces 
by an electrically operated hot-metal car 
whose equipment consists of two twenty- 
five-horsepower, 250-volt series motors, 
operated by a standard series-parallel con- 
troller. The ladle from this car is han- 
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fifty horsepower ; 
thirty horsepower; main trolley, thirty 
horsepower; auxiliary trolley, eleven 
horsepower ; bridge travel, two fifty-horse- 
power motors. The controllers for this 
apparatus, except that for the main hoist 
on all ladle cranes (which is automatic 


CLOSE-HOIST AND TROLLEY MOTORS 
RECORDING AMMETER IN LINE CIRCUIT. 250 VOLTS D.C. 
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second auxiliary hoist, 
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continues, unless stopped, until the coal 
bin is entirely empty. 

As part of the open-hearth plant there 
are two stripper buildings. One of these 
buildings contains one, and the other two, 
200-ton electrically operated stripper 
cranes. These cranes are equipped with 


FIG. 8.—CHART SHOWING VARYING LOAD ON ORE BRIDGES. 


dled and the contents poured directly magnetic control), are of the ordinary 


into the open-hearth furnaces by another 
seventy-five-ton ladle crane. 

The cold scrap for charging the fur- 
nace is stored and handled in the stock- 
yard, which is entirely covered by two 
five-ton electric traveling cranes. The 
stock is handled by means of electromag- 
nets, each one capable of handling from 
1,000 to 2,000 pounds of scrap, according 
to the character of the material, or of 
lifting 10,000 pounds in large pieces. 
After this scrap is loaded, the charging 
boxes are shifted in front of the open- 
hearth furnaces and the contents put in 


by means of a low-type charging machine, 


as shown in Fig. 9. The equipment con- 
sists of a main hoist, with a thirty-horse- 
power series motor; 


bridge travel, two. 


hand-operated lever type. 

The electric equipment of the coal- 
handling apparatus in connection with the 
gas producers for these furnaces consists 
of a coal crusher driven by a twenty-five 
horsepower direct-current motor ; a double- 
skip coal elevator driven by a motor simi- 
lar to that on the coal crusher; and four 
hopper cranes, each driven by 7.5-horse- 
power series motor. The hopper cranes 
are used for distributing crushed coal in 
overhead bins directly into the pro- 
ducers. 

The control of the skip is entirely auto- 
matic in its action. As the descending 
car approaches the bottom point of its 
travel, it opens the door of the coal bin; 
in stopping it rests on a counterweighted 


FIG. 9.—LOW TYPE OPEN-HEARTH CHARGING 


thirty-horsepower series motors; trolley, 
twenty-horsepower series motor; tiltiùg, 
eleven-horsepower series motor; 
3.25-horsepower series motor. 
The steel is handled in sixty-ton ladles 
by three 125-ton ladle cranes, The elec- 
tric equipment is as follows: Main hoist, 
110 horsepower; first auxiliary hoist, 


rotate, : 


MACHINE. 


lever. When the skip is nearly filled with 
coal the counterweight on this lever is 
overbalanced, the skip dropping down 
about three inches more. This actuates 
the switch which starts the skip on its 
upward travel, its first action being to 
close the door of the coal bin. The op- 
eration is repeated by the second skip, and 


100-horsepower series motors on the main 
hoist; a duplicate to the above on the 
stripping hoist; thirty-horsepower trolley, 
and one fifty-horsepower, on the bridge. 

In the soaking pits are three 7.5-ton 
soaking-pit or ingot cranes. Each of 
these cranes has a five-ton, high-speed aux- 
iliary hoist on the trolley for repairing 
the pits. The electrical equipment is as 
follows: Main hoist, fifty horsepower; 
auxiliary hoist, thirty horsepower ; trolley, 
7.5 horsepower; bridge, two fifty horse- 
power; tongs turning and opening, five 
horsepower. 

For delivering the ingots from the pit 
lo the first table in the rolling mill two 
ingot buggies are used, for which a special 
control has been designed. Each buggy 
is intended to take care of six rows of 
four pits, which are located, respectively, 
north and south of the table. To pre- 
vent the two buggies colliding, should 
both happen to be coming toward the 
table at the same time, the trolley bars 
through which the current is transmitted 
to the motors on the buggies are in three 
sections, one section in front of the table 
and one long section on each end of that. 
Each controller has six points correspond- 
ing to the six rows of pits, one point 
corresponding to the table and one to the 
off position. The operator can throw his 
controller to the point representing the 
1ow of pits to which he desires to run, 
end when the buggy reaches this point 
it is automatically stopped. Return mo- 
tion with controller on the table position 
will bring the buggy up to the table— 
where, however, on account of thé great 
accuracy of the stop, the buggy is not 
stopped automatically, but at the will of 
the operator. When one buggy is at the 
table it is impossible for the other one to 
1each that point, as the two controllers 


are so interlocked as to prevent this. 
[To be continued.) | 
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Electrical Notes from Great Britain. 


Satisfactory progress is being mede with 
the extensions at the London County 
Council’s generating station at Greenwich 
and with the central car-repair depot. 
Four turbo-generators, each of a capacity 
of 5,000 kilowatts, which are required 
for the second portion of the station, are 
erected and working. Two further gener- 
alors of the same capacity are now in 
course of construction, and when these 
have been erected the total power of the 
station will be 34,000 kilowatts. The 
cost of the two turbo-generators which 
have been erected is £43,195, and that of 
the two others will be £40,800. The 
central car-repair depot has been erected 
in Woolwich Road and a large portion of 
the plant installed. A single line of 
conduit has been laid for taking cars into 
this depot and another will be laid as soon 
as strect widening has been effected. The 
Council’s tramway officers expect great 
things from this depot in the direction 
of more efficient working of the system. 
The site of the depot is seven acres. The 
first section of the depot has cost £51,- 
400, with £16,000 more for its plant, 
tools and other machinery. 

The system of the National Telephone 
Company, Ltd., is to be taken over by 
the government in the year 1911, and be- 
tween now and then many nice points 
will arise for settlement in regard to the 
terms and conditions of the purchase. 
Already a point of considerable difficulty 
has arisen and has been the subject of 
so far unsuccessful negotiation between 
the Postmaster-General and the company. 
Unless an early agreement is arrived at 
the employment of some thousands of 
men engaged in constructional work will 
be jeopardized and the legitimate spread 
of telephonic communication will be se- 
riously interfered with. The attitude of 
the company is as follows: With the 
purchase of its plant looming in the near 
future, and that upon a basis not of 
actual expenditure, but rather upon what 
is called “plant values” (that is, cost 
price less depreciation), the directors have 
seriously considered their position in rela- 
tion to capital expenditure. Of course in 
telephonic development it is necessary to 
Jay down plant in advance of require- 
ments, but as at the date of transfer only 
the then value will be paid, it is felt that 
the time is at hand when only such plant 
can be provided as will bring revenue 


(By our British Correspondent.) 


during the period of the business. They 
are not disposed to continue to provide 
plant and apparatus for the future be- 
yond 1911, with heavy charges for inter- 
est, depreciation and reinstatement against 
which the company would have no reve- 
nue and for which they would possibly 
receive only a depreciated value. 
tlie remainder of their period therefore 
the National Company directors propose 
to endeavor to make the whole of their 
existing plant revenuc-earning within the 
period of their license. That the com- 
pany has been gradually staying its hand 
in expenditure on construction of ex- 
change and private stations of late is 
shown by the figures spent in this direc- 
tion during the last three half years, 
namely, $2,728,760, $2,482,915, $1,805,- 
395. The total income of the company 
during 1908 was close upon $15,000,000, 
an increase of about $1,250,000. ‘The 
working expenses were $8,500,000, an in- 
crease of roughly $800,000. 

At a recent meeting of the Institution 
of Civil Engineers, Magnus Mowat, engi- 
necr to the Millwall Dock Company of 
London, gave an account of some electric- 
ally-driven grain-handling and storing 
appliances that have recently been in- 
stalled at a new granary constructed at 
the Millwall Docks. Full details of the 
electrical equipment are not at present to 
hand. For the moment it may be said 
that the grain is taken direct into store 
by entirely mechanical means, which has 
reduced the time occupied in discharging 
a ship by fifty per cent. The installation 
consists of a dolphin, elevators, silos and 
granary, and provides for the discharge 
and weighing of 550 tons of grain per 
hour out of the ship and for its delivery 
either partly or wholly into granary, silo 
or barge. The granary and silo elevators 
are of the bucket type, and the bands, 
which have a total length of two-and-one- 
quarter miles, are electrically driven. The 
various machinery is driven by twenty- 
four electric motors, aggregating 354 
horsepower, which are controlled from 
a switchboard in the basement. This is 
in telephonic communication with all 
parts of the granary and dolphin. 

What one speaker described as a notable 
contribution to the practical theory of 
magnetism was brought before the Lon- 
don Physical Society by Prof. Silvanus 
P. Thompson. It was a joint production 
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Ly the professor himself and E. W. Moss 
and was entitled “The Self-demagneti: 
ing Factor of Bar Magnets.” First, the 


significance and definition of the self-de- 
„magnetizing factor of magnets in general 
‘and of bar-magnets in particular, was 
: discussed. A redetermination of the val- 
„ues of the self-demagnetizing factor for 
bar-magnets of circular section followed. 


In a third and final section was given a 
determination of the values of the self- 
demagnetizing factor for bar-magnets of 
rectangular cross-section of various pro- 
portions. Dr. A. Russell expressed thanks 
to the authors for lucid comments on the 
self-demagnetizing factor and for the im- 
portant experimental results embodied in 
the paper. 

Among recent topics brought before the 
Institution of Electrical Engineers tha! 
of the use of large gas engines for gen- 
crating electric power has had the largest 
share of attention. The paper by Messrs 
Andrews and Porter, already referred to 
in these pages, was the basis of good dis- 
cussions not only at the London meeting 
but also at Manchester and Dublin. At 
ihe last Manchester meeting (March 9). 
R. G. and J. G. Cunliffe gave an account 
of a study on electric-traction vagabond 
currents, the paper being the outcome o 
an experimental investigation of the prm- 
cipal vagabond-current phenomena. Ther 
remarks, while incidentally throwing ‘ 
little further light upon the magnet 
effects, were chiefly directed to the elui- 
dation of the reasons for the non-fulill: 
ment of the early predictions of electro- 
lytic destruction, to the possibility of such 
damage being encountered, and to th 
precautions thereby rendered necessary’ 
Briefly summarized their conclusions afè: 
(1) In order to reduce danger of corte 
sion to a minimum it is necessary thi! 
the rail drop should be limited ; (2) the 
limits generally imposed are still too high 
to afford protection against magnetic dis- 
turbances, and so special regulations fiy- 
ing the maximum length of section ough! 
to be imposed in important cases. 

On March 10 at the Birmingham & 
tional meeting A. M. Taylor gave a nur 
ber of notes and suggestions on the sub- 
ject of extending the limits of power 
transmission as applied both to long-* 
tance transmission of power and to powel 
companies’ areas. His object was to draw 
attention_to_éertain possibilities 1 the 


s | pmm | — e ÅÃ— F ans MEPE (a p re — | ee I] 


April 10, 1909 


way of commercial developments that he 
thought had been somewhat overlooked. 
He first dealt with long-distance power- 
transmission overhead lines and said his 
proposal was that electrical storage on a 
large scale should be carried out at the 
distributing centres, the reliabiilty of tho 
line being thereby increased to an extent 
that would warrant a second line being 
dispensed with. For underground cables 
Mr. Taylor also argued in the direction 
of putting down accumulators at the dis- 
tributing centres, or else offering custom- 
ers such terms for current during re- 
stricted hours for charging purposes as 
would induce them to put down accumu- 
lators themselves. He said that it would, 
no doubt, be readily conceded that any 
means that would permit of a battery in- 
stallation on either a waterpower scheme 
or a power company’s scheme being com- 
menced with a minimum of outlay and a 
maximum of reliability is to be welcomed. 
When put down on the lines usually fol- 
lowed accumulator batteries did not read- 
ily lend themselves to extensions without 
a sacrifice in floor space and a consid- 
erably increased capital expenditure above 
what Mr. Taylor thought necessary. 

The street lighting of the city of Lon- 
don never has been a department in 
which electrical engineers have boasted 
of great success. Not that they have any 
want of faith in the capability of modern 
electric systems and lamps to acquit them- 
selves satisfactorily at a reasonable cost, 
but because of lack of adequate oppor- 
tunity and a predilection for experiment 
with gas lighting. A fair field and no 
favor was what electrical engineers sought 
for. The City of London Corporation 
has for years been making experiments 
with rival systems, and that its experi- 
cnce has not enabled it to make up its 
mind is evidenced in its decision, just ar- 
rived at, to despatch a deputation of 
members of its streets committee to Paris, 
Berlin, Vienna, Brussels, Hamburg, and 
other cities on the Continent, to inquire 
into the different systems in use there. 

Many of our electric tramway systems 
had a less prosperous year than they de- 
sired in 1908, trade depression and labor 
troubles being the chief causes of the pub- 
lic traveling less than usual. The re- 
sults are now being made public. The 
Liverpool corporation tramways’ report 
shows that 122,000,000 of passengers 
were carried on the extensive trolley lines, 
which represent a capital expenditure of 
more than $10,090,000, the receipts be- 
ing $2,820,000 for the year. This shows 
a decrease of 1.7 per cent, which is ex- 


actly the same as the percentage decrease 
in passengers carried. There is a service 
of 534 electric cars with an ordinary daily 
service of 402. The car mileage was 
12,244,353, with average carnings of 
11.04d per car-mile, against 11.24d in 
1907. During the year twenty-two per- 
sons ‘who had been knocked down or had 
fallen in front of cars, were pushed clear 
of the wheel by the plow lifeguard with- 
out any serious injuries. The number 
of fatalities decreased from 1 in 12,404,- 
824 in 1907 to 1 in 15,240,985 in 1908. 
There were eight deaths, compared with 
twenty-four fatal accidents caused by 
vehicles other than tramears, occurring 
in the city of Liverpool during the year. 
J.iverpool was one of the places where 
the authorities wanted to give the track- 
l -s trolley system a trial for certain out- 
side routes, but when the matter was put 
before a town’s meeting the proposal was 
rejected. It remains to be seen whether 
it will scvure any better measure of suc- 
cess in ‘other places that have shown 
themselves anxious to give it a trial. 

i ALBERT H. BRIDGE. 
London, March 27. 
: ede 
New Army Rifle with Electrically Lighted 

Sights, for Night Use. 

The latest development of ‘the army 
gun is being manufactured in the Spring- 
field (Mass.) armory. Work on the rifle 
has been kept a close secret by the local 


Y 


armory officials. 

This particular piece of ordnance is 
for use only at night to facilitate getting 
proper aim. On each side of the tip end 
of the gun barrel is a tiny electric bulb 
about three-eighths of an inch in diam- 
eter. 
is a battery and on the steel trigger guard 
is a button. Upon pressing the button, 
connection is made between the electric 
battery and the lights on the barrel. The 
small electric lights bring the rifle sight 
en top of the barrel into the clear vision 
of the shooter, thereby enabling him to 
get a sure aim. As the gun is operated 
only at twilight or in the darkness, it 
must naturally be used at fairly close 
range, with large objects serving as the 
target. The idea is indeed a novel one 
and it is believed, in time, will revolu- 
{ionize methods of warfare at close range 
during night conflicts. 

The gun possessing this unique ar- 
rangement is the regular size Springfield 
rifle, with a barrel twenty-eight inches 
long. The idea of an electric battery gun 
was suggested by a Western man not long 
The inventor first tried the scheme 


fou es 
ago. 


On the under side of the rifle stock 
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on a “Krag” rifle, and later the invention 
came to the attention of the government 
officials. The invention was of such a 
novel and at the same time practical na- 
ture, that ordnance authorities evidently 
Cecided to try it out with the United 
States Army rifles. 

Co 

Small Progress on Illinois Central’s 
Electrification Plans. 

In a recent conference between city 
officials of Chicago and officers of the 
Illinois Central Railroad to consider the 
progress being made on the terminal- 
electrification plans, the railroad repre- 
sentatives submitted what was said to be 
the twelfth tentative plan worked out by 
the road’s engineers. They made much 
of the great intricacy of the problem and 
the related difficulties of rearrangement 
of tracks and signal svstems. President 
Harahan of the railroad company said 
that merely a start had been made on the 
plans and that it was impossible to hazard 
a guess as to the time that construction 
work might be expected to be commenced. 
The present project contemplates the elec- 
trification of the suburban service only 
from the downtown terminal at Randolph 
Street to Flossmoor and South Chicago. 
In a recent interview E. H. Harriman 
said that the immediate electrification of 
the Illinois Central terminals was a lux- 
ury and was out of the question unless 
the city was willing to pay half the cost. 
The attitude of the city officials in this 
matter was disclosed by the introduction 
in the State Legislature of a bill em- 
powering cities and villages to prescribe 
by ordinance the motive power with which 
railroads may operate within their limits. 
ede 
Mono-rail System for New York City. 

The first permission for the installation 
of a mono-rail rapid transit service to be 
granted by New York city has been given 
by the Board of Estimate to the Pelham 
Park & City Island Railroad companies, 
forming a system from Bartow station 
to a point near Belden Point, the Bronx. 
Horse power is at present in use on both 
lines, but electricity is to be substituted 
with a system known as the American 
mono-rail, the plans for which were ap- 
proved some time ago by the New York 
State Public Service Commission. 

As the mono-rail is purely experimental, 
the companies are required to restore 
the present system should the venture not 
prove successful. The park commissioner 
of the Bronx is given authority to see 
that the line be located in the most ad- 
vantageous manner. 


- 
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New York City Traction Operations. 

The New York Public Service Com- 
mission made public on March 31 figures 
showing the results of operations on all 
the traction companies in New York city 
for the quarter ended December 31, 
1907. The statement showed that twenty- 
seven different companies received from 
operation $17,798,098, together with about 
$1,000,000 other income. i 

The operating expenses for the quarter 
on all the companies were $10,712,836, 
leaving net earnings of $7,085261. Taxes 
were $1,399,833, and interest $1,942,378. 
Rentals were $2,974,657, and other 
charges $111,496, making total charges 
of $6,428,365, and net income of $656,- 
896 on all the twenty-seven companies for 
the quarter. 

The most remarkable of the figures 
were those showing the results of opera- 
tion on the surface railways in Manhattan 
and the Bronx, which have been in the 
hands of receivers since September, 1907. 
An idea of the shrinkages between the 
present values as reported to the Public 
Service Commission and given out in the 
tabulations may be obtained from the fact 
that the assets of the surface companies 
in Manhattan and the Bronx are now 
fixed at $19,584,078, and liabilities at 
$19,661,059, as against claimed assets of 
$150,000,000 in the consolidated report 
on all the lines made on June 30, 1906, 
to the state railroad commission. 

The Third Avenue road, with its $5,- 
000,000 of first mortgage and $40,000,000 
of general mortgage bonds and $16,000,- 
000 of stock, now reports assets of $7,- 
379,101, according to the figures which 
the Public Service Commission gives out 
covering the Third Avenue Railway 
proper, the Dry Dock, Hast Broadway 
& Battery, the Forty-second Street, Man- 
hattanville & St. Nicholas Avenue Rail- 
way, the Southern Boulevard Railway and 
the Union Railway. 

The Metropolitan Street Railway, 
stripped of the Second and Third Avenue 
roads, the Central Park, North & East 
River and Twenty-eighth and Twenty- 
vinth streets, report assets of $3,003,337 
and liabilities of $3,712,438. 

The fixed charges prior to the receiver- 
ships for interest and rentals were about 
$11,500,000. Now, with defaults on the 
$45,000,000 bonds of the Third Avenue 
and all the rentals of its subsidiaries, sev- 
eral of which have passed into the hands 
of separate receivers by virtue of defaults 
on their own bonds; with defaults on both 
mortgages of the Metropolitan, on the 
Twenty-eighth and Twenty-ninth streets 
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bonds, and the Second Avenue bonds, be- 
sides defaults on the rental of the Metro- 
politan to the New York City Railway, 
the Third Avenue to the Metropolitan 
end the Second Avenue and Central Park, 
North & East River to the Metropolitan, 
interest and rentals on the entire system 
have been reduced to $839,805. 

The reports given out by the Public 
Service Commission, however, show net 
income after payment of operating ex- 
penses and the remaining charges of 
$131,207, and the figures for the De- 
cember quarter cover a period when the 
curtailment of the free transfer system 
had reached its present extent. 

Following are the figures on income 
account and the statement of assets and 
liabilities on the Third Avenue, the Met- 
ropolitan and all lines in Manhattan and 
the Bronx: . 


INCOME ACCOUNT QUARTER ENDED 
DECEMBER 31, 1908. 


Gross earnings f'm Third Metropolitan All 
Avenue. Street. Lines. 
operation ........ $1,519,017 $3,277,274 $5,173,660 
Oper. expenses..... 1,053,411 2,567,250 3,966,283 


Net f'm operation..$ 465.606 $ 710.024 $1,207,377 
Other income...... 165,830 109,783 279,146 
Gross income...... $ 631,436 $ 819,807 $1,486,523 
From which deduct: 
TARCS: «pies ceses ees $ 67,685 $ 339,975 $ 427,297 
Interest ........... 131,336 154,999 311,521 
Rentals .....c. cee ce eee 515,887 528,284 
Other ..aessesesose. 28,067 60,149 88,214 
Total .....sssas $ 227,088 $1.071,010 $1,355.316 
Net income........ 404,348  *251,202 131,207 
*Deficit. 
ASSETS AND LIABILITIES. 
Total assets.......$7,379.101 $3,303,337 $19.584,078 
Total liabilities... 6,363,915 3,712,438 19,661,059 
Surplus .......... 1,015,185 *709,100 *76,981 


The Interborough Rapid Transit Com- 
pany for the December quarter had grosa 
earnings from operation of $6,786,899 
and other income of $341,988. Its oper- 
ating expenses were $2,691,804 and its 
gross income $4,437,083. Taxes, interest, 


rentals and other charges aggregated $3,- 


052,802, leaving a net income of $1,384,- 
280, applicable to the payment of two- 
and-one-fourth per cent for the quarter on 
$35,000,000 of stock. 

The Brooklyn Rapid Transit .Company 
had gross earnings of $4,641,344 and 
other income of $116,063. Its operating 
expenses were $3,034,262, leaving gross 
income after payment of operating ex- 
penses of $1,723,145. Taxes, interest, 
rentals and other charges were $1,710,169, 
leaving a net income of $12,976 for the 
quarter. 

These figures, however, covered only 
the Brooklyn Heights Railroad Company, 
the Brooklyn, Queens County & Subur- 
ban, the Brooklyn Union Elevated, the 
Coney Island & Gravesend Railway Com- 
pany, the Nassau Electric Railway, the 
Sea Beach Railway and the South Brook- 
lyn Railway Company. 
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Industrial Education to be Discussed by 
` the American Institute. 

A special meeting of the American In- 
stitute of Electrical Engineers will be 
held in New York city on Friday, April 
16, at 8 p. m. This meeting will be un- 
der the auspices of the Educational Com- 
mittee, a sub-committee of the Meetings 
and Papers Committee. Herman Schnei- 
der, dean of the College of Engineering 
of the University of Cincinnati, will pre 
sent a paper entitled “Fundamental Prin- 
ciples of Industrial Education.” It is 
hoped to have a large attendance and a 
spirited discussion. 

The aim of the Educational Committee 
has been to lay before the Institute men- 
bers the problems of industrial and tech- 
nical education. Last year the committee 
devoted its attention to the problems of 
technical education. It has been deemed 
wise this year to present some phases of 
more elementary industrial training. To 
this end, Dean Schneider has been invited 
to give the members of the Institute the 
results of his study and experience along 
this line. This he has done in a brief 
paper, which is designed to provoke 4 
discussion of the practical aspects of the 
training of men as mechanics, draftemen, 
etc. A plan for applying the co-operative 
idea in electrical-engineering education 
was outlined in a paper by M. W. Aler- 
ander, at the annual convention last year. 
Dean Schneider believes that the co- 
operative principle applies to industrial a8 
well as to technical training, and that it 
can be carried out in a practical manner. 
TI 

New England Street Railway Club. 

On March 25 the New England Street 
Railway Club held its annual meeting 
and banquet at the Hotel Somerset, Bos- 
ton. The club has been organized nine 
years, during which its influence and 
membership have steadily increased, the 
latter aggregating 727 names at present. 
For the next fiscal year W. D. Wright, of 
Providence, R. I., was elected president. 
The banquet was exceptionally well at- 
tended. The toastmaster was D. L. Pren- 
dergast, of Boston; among the speaker: 
were James F. Shaw, president of the 
American Street and Interurban Railway 
Association; J. F. Jackson, formerly 
chairman of the Massachusetts Railroad 
Commission; and P. F. Sullivan, pre’ 
dent of the Old Colony and of the Boston 
& Northern Railway companies. The dis- 
cussion was largely about public control 
of public-utility corporations, and a pol 
icv fair and equitable to both public and 
corperations was strongly urged. 
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Preliminary Programme for the Institute 
Convention. 

As already announced, it has been de- 
cided to hold the next annual convention 
of the American Institute of Electrical 
Engineers at the Hotel Frontenac, Thou- 
sand Islands, Frontenac, N. Y. The con- 
vention will begin Monday, June 28, and 
will end at a time to be announced later. 
A tentative list of the papers to be pre- 
sented is as follows: 

“Some Considerations in Designing, 
Heavy-Capacity Fuses.” By L. W. Downes. 

“A Sketch of the Theory of the Ad- 
justable-Speed, Single-Phase Shunt In- 
duction Motor.” By F. Creedy. 

“Vector Representation of Non-Har- 
monic Alternating Currents.” By Bon- 
roku Arakawa. 

“Split-Pole Converters and Storage- 
Battery Regulation at Gary, Ind.” By 
J. L. Woodbridge. 

“The Effect of Frequency Upon the 
Cost of Alternators.” By C. J. Fech- 
heimer. 

‘Two papers on high-tension transmis- 
sion subjects. By R. D. Mershon. 

“The Reduction in Capacity of Induc- 
tion Motors, Due to Unbalancing in Volt- 
age.” By S. B. Chartres and W. A. Hil- 
lebrand. 

“The Heating of Induction Motors.” 
By Alexander M. Gray. 

Telephone paper. By J. J. Carty. 

Three power papers. By D. B. Rush- 
more. 

“Sparking-Point Distance.” 

“The Resistance and Reactance of Ar- 
mored Cables.” By J. B. Whitehead. 

Two educational papers. By H. H 
Norris. 

“Generators for 100,000 Cycles.” By 
E. F. Alexanderson. 

“Repulsion Motors with Variable-Speed 
Shunt Characteristics.” By E. F. Alex- 
anderson. 
ede 
Ithaca Section, American Institute of 

Electrical Engineers. 
A joint meeting of the Cornell Sections 


~ of the American Institute of Electricai 


Engineers and the American Society of 
Mechanical Engineers was held Tuesday, 
March 30, in Sibley auditorium, about 
fifty members of each society being pres- 
ent. ; 
The meeting was presided over by H. 
See, secretary of the local branch Ameri- 
can Society of Mechanical Engineers. 
B. R. Shover’s recent paper before the 
Institute on “The Application of Electric 
Motors to Steel Mills,” as illustrated in 
the Gary plant, was abstracted by G. D. 


“Gates and F. L. Lucker. 
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Mr. Gates pre- 
sented the mechanical-engineering fea- 
tures of the installation, especially em- 
phasizing the gas-engine equipment and 
the processes in use to fit the producer 
gas for use in the engines. Mr. Lucker 
took up the growth of motor applications 
in steel-mill work and cited the various 
examples described in this paper. 

An animated discussion followed the 
presentation of the abstracts. Prof. R. C. 
Carpenter compared the cost of installa- 
tion and operation of gas engines and 
steam turbines, giving as his opinion that 
the latter installation would result in a 
lower cost per kilowatt-year. This was 
explained in part as due to the high rate 
of depreciation which obtains in gas en- 
gines, due to the dust in producer gas, 
and to the high cost of repairs. 

Professor Norris showed how much 
more severe is the service of steel-mill 
motors than that of the street-car motor, 
since the steel-mill motor in many cases 
works in close proximity to white-hot or 
molten metal. He emphasized the fact 
that the most important characteristic of 
these motors is reliability. 

B. C. Dennison called attention to the 
direct-current motors and equalizer set 
used in the Illinois Steel Company’s 
plant at South Chicago. Professor Kim- 
ball remarked the too great complexity of 
much of the steel-mill apparatus, espe- 
cially the ore wunloaders and automatic 
motor starters. Professor Hess discussed 
the need of an occasional shutdown of 
blast furnaces in order that needed re- 
pairs be made. 


ee 
New York Section, Illuminating Engi- 
neering Society. 

It is proposed by the New York sec- 
tion of the Illuminating Enginecring 
Society to set aside a regular meeting 
in the early fall to secure suggestions 
from everyone interested in the subject 
of illumination as to what constitutes 
an “Illuminating Engineer.” Albert J. 
Marshall, secretary of New York section, 
227 Fulton Street, is inviting opinions 
and suggestions and the society is desirous 
of specifically answering this question. 

As has already been announced, the 
society will endeavor at the future meet- 
ings to have one paper dealing with the 
technical and theoretical questions and 
the other dealing with the hygienic, prac- 
tical or esthetic features of the work. 

The April meeting will be held in the 
Engineering Societies Building and one 
paper entitled “Calculation and Design 
of Illuminating?” will be presented by 
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Alfred A. Wohlauer and another paper, 
of a purely practical nature, will also be 
presented. 

It is expected that some time in May 
the New York section will hold a 
general meeting with the Municipal 
Arts Society and the National Arts Club. 
At one of these meetings E. L. Elliott 
will deliver a lecture on “Exterior Light- 
ing.” 

At the regular May meeting there will 
be a paper entitled “The Evolution and 
Development of the Flaming Are Lamp” 
by L. J. Auerbacher. 


oo- 
The National Association of Cotton 
Manufacturers. 


The annual meeting of the National 
Association of Cotton Manufacturers will 
be held on Wednesday and Thursday, 
April 28 and 29. The sessions will be held 
in the Mechanics Fair Building, Hunt- 
ington Avenue, Boston, Mass. These 
sessions will take place during the ex- 
position of the Textile Exhibitors’ As- 
sociation, which will hold a demonstra- 
tion of textile machinery during the last 
week of April. Sessions will be called 
to order on Wednesday at 11 a. m. and 
2 p. m., and on Thursday at 10 a. m. and 
2 p. m. 

It is announced that the Honorable 
Eben S. Draper, governor of the state of 
Massachusetts and a member of the asso- 
ciation, will deliver the address of wel- 
come. 

A programme of especial interest and 
importance to textile manufacturers has 
been arranged. Among those papers which 
are of direct interest to the electrica! 
fraternity are the following: “Advantage 
of Variable Speeds for Ring Spinners,” 
“Commutator Grinding” and “Improve- 
ment in Lighting Large Textile Areas 
with High-Efficiency Lamps.” 

(E A 
Public Service Corporation Dinner. 
Electrical novelties were a feature of 

the dinner at the Hotel Astor, New York 

city, on March 26, of the Superintend- 
ents’ Association of the Public Service 

Corporation of New Jersey. 

There were twenty-five guests, and the 
table had been fashioned in the shape of 
an incandescent bulb. Growing plants 
rested on the floor, but their branches 
mingled with the cut flowers on the table. 

Running around the table was a row 
of very small violet-colored incandescent 
bulbs, representing the filament or carbon 
wire of the standard bulb. 

Dudley Farrand, general manager of 
the company, was toastmaster, 
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THE VENTILATION OF THE FLAM- 
ING ARC. 


BY R. F. PIERCE. 


Ever since the invention of the flam- 
ing arc lamp the disposal of the profuse 
ash from the arc has been one of the most 
troublesome problems. 

This ash is mainly composed of metal- 
lic oxides, and its character depends prin- 
cipally upon the conditions of combus- 
tion, the ash being light and finely di- 
vided when produced at a high tempera- 
ture without access of air, and heavy and 
coarse when the temperature of combus- 
tion is lowered or the surrounding vapors 
mixed with air. 

The first expedient to secure better 
combustion was the economizer, an in- 
verted bowl of refractory material, in 
which the arc was maintained. This de- 
vice materially increased the temperature 
of the arc, and was very effective, but 
failed to provide ventilation of anv sort. 

The next step was the providing of a 
long ventilating sleeve, “B,” and ash tray, 
“C” (Fig. 1), the former to produce suffi- 
cient draft to withdraw the products of 
combustion, and the latter to deflect the 
incoming currents of air along the sides of 
the globe and permit them to become 
heated before coming in contact with the 
are. Both of these devices were of some 
value, but left much to be desired. The 
heating of the fresh air supply was insuf- 
ficient to secure perfect combustion, and 
ihe ventilating sleeve did not produce suf- 
ficient draft to withdraw the heavier par- 
ticles, which are merely deflected toward 
the sides of the globe. 

The latest and most effective device is 
the inner globe, “A” (Fig. 2), of a special 
refracting glass, forming a “combustion 
chamber,” which permits none but highly 
heated vapors to come in contact with the 
arc. The small area of the lower opening 
retards the entrance of the air from thie 
outer globe until sufficiently heated by 
contact with the inner globe, and in this 
manner the high temperature of the me- 
tallic vapors is maintained, and a finely 
divided ash produced that is easily with- 
drawn through the sleeve “B.” 

The few heavy particles that do form 
are compelled to fall directly into the ash 
tray, “C,” and the deposit on the globe is 
eliminated. The deposit on the inner 
globe is but a fraction of that which is 
produced on the inside of the outer globe 
when the inner globe is not used, and is 
much more easily removed. 

The inner globe may be made with re- 
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fracting prisms, securing any desired dis- 
tribution of light. 

In a recent test of the efficacy of the 
prismatic inner globe by the Electrical 
Testing Laboratories, it was found that it 
absorbed only about five per cent of the 
total light, and altered the maximum dis- 
tribution of light to an angle of thirty per 


aa 


FIG, 1.—FLAME-ARC LAMP CONSTRUCTION, 
SHOWING VENTILATING SLEEVE 
AND ASH TRAY. 


cent from the horizontal. This distribu- 
tion permits the use of the flaming arc 
lamp for uniform street lighting without 
hanging the lamp at an unsual height. — 
It was found that the deposit of ash 


FIG. 2.—FLAME-ARC LAMP CONSTRUCTION, 
SHOWING INNER GLOBE. 


was almost entirely eliminated, whereas a 
lamp identical in every respect, but with- 
out the inner globe, was heavily coated on 
the inside of the globe after a few hours’ 
operation. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


CUMBERLAND TELEPHONE. 


The report of the Cumberland Tele- 
phone and Telegraph Company for the 
month of February and two months ended 
February 28, 1909, compares as follows: 


1909. 1908. 
February gross.............. $ 524,412 $ 511,848 
Expenses ciive cies cenadacs cs 311,946 285,980 
February net.............: $ 212,466 $ 225,868 
Charges .........osesreesses 42,627 37,552 
February surplus.......... $ 169,839 $ 188,315 
Two months gross.......... 1,058,270 1,031,579 
Expenses ...6... cece cc ecaee 617,072 572,060 
Two months net.......... $ 441,198 $ 459,519 
Chargés .. hie 6555 pesia ngae 87,374 75,429 
Two months surplus...... $ 353,824 $ 383,090" 


KEYSTONE TELEPHONE. 

The report of the Keystone Telephone 
Company for the month of February and 
eight months ended February 28 com- 
pares as follows: 


1909. = 1908. 

February 2ross...........0.-005- $ $9,123 $ 86,241 

February net.........snesesess. 45,409 41,199 
February surplus after interest 

and renewals.........ssssesen 11,194 6,639 

Eight months gross............ 707,141 698,823 

Eight months net.............. 357,168 329,180 
Eight months surplus after in- 


terest and renewals.......... §1,568 55,607 


AURORA, ELGIN & CHICAGO. 

The report of the Aurora, Elgin & Chi- 
cago Railroad Company for the month 
of February and eight months ended Feb- 
ruary 28 compares as follows: 


1909. 1908. 

February BYroSsS.........eeeee05: $ 94,335 $ 85,552 
Expenses ....... cece cee cccees 58,218 54.825 
February net..............06- $ 36,117 $ 30,727 
Charges. oorresso enearo deb oe Ee 28,260 28,184 
February surplus:............ $ 7.856 $ 2,542 
Eight months gross............ 976,017 962,759 
Expenses ............ceeeeeeees 928,907 527,476 
Eight months net............ $446,110 $435.280 
Charges 820cc06% ose. s or ee: 222 928 222,879 
Eight months surplus......... $223,181 $212,401 


PIONEER TELEPHONE AND TELEGRAPH 
COMPANY. 

The report of the Pioneer Telephone 
and Telegraph Company for the year 
ended December 31, 1908, compares a8 
follows : 


i 1908. 1907. 

Gross revenue.............. $1,356,703 $1,125,388 
Exp., taxes, reserve, etc... 1,187,852 935,968 
Nels eepe rian a aaa $ 168,851 $ 189.420 
Dividends 62 occ: dis eis. dice see's 146,100 125,475 
ee O 

Surplus ooe siise wesie ees $ 22,751 $ 63.945 


A comparative statement of stations and 
miles of line shows as follows: 


Exchange stations..............000: 31,051 26.678 
Toll stationS......c.ccecececeeeeeees 707 ni 

Total eena aeaa O vane Re 31,758 27,409 
Miles of toll pole line...........0008 5,065 Ber 
Miles of toll line wire...........-5- 96,890 24.72 


President Eugene D. Mins says: “The 
directors have followed the policy out- 
lined in last year’s report, in which it 
was stated: ‘It is considered unwise to 
make any large extensions other than 
those absolutely needed to protect out 
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property and serve our imperative needs.’ 
The legal questions involved in the amal- 
gamations of the two territories as one 
state, under a constitution that provided 
for complete control of public-service 
companies by a state corporation com- 
mission, brought into question our rights 
under franchises previously granted by the 
cities and towns, resulting in a chaotic 
condition that has been very difficult to 
handle, and exceedingly annoying both 
to the company and its patrons. 

“It has been impossible for the com- 
pany to make the improvements and ex- 
tensions needed in a number of places 
until its legal rights and its manner of 
operation could be definitely determined. 

“The directors feel that the prospects 
for the future are better than they were 
a year ago, and with our field clear of 
the complications mentioned, we hope 
that the earnings will be sufficient to pay 
a larger return on the capital invested, 


‘so that additional funds can be obtained 


to provide any additional service de- 
manded by the public. 

“The total number of telephones in- 
stalled during the year were 17,717; the 
total number of telephones removed dur- 
ing the year, 13,368, and the net gain 
for the year, 4,349, making an increase 
of 15.87 per cent over the total stations, 
January 1, 1908.” 


MARCONI WIRELESS TELEGRAPH. 


The Marconi Wireless Telegraph Com- 
pany of America has issued a financial 
statement for the year ended January 31, 
1909. The general balance sheet com- 
pares as follows: 


Assets, 
1909. 1908. 
Pat. rights, good-will, etc..$5,494,269 $5,491,885 
Stations and exper. work.. 117,308 126.968 
Appar, on hand............. 17,679 16,853 
ecounts receivable ..... ‘ 9,771 17,946 
ash esseere PEE AAE A SA 610 1,757 
Treasury stock..........00.2 coceececs 145,200 
Furniture and fixtures...... 992 1,060 
Organization expenses and 
deferred accounts ........ 448,803 429 429 
Unexpired insurance........ 588 550 
OCD: «a ciate ete eckewws cuted $6,090,020 $6.079,444 
Liabilities. 
Capital stock ............. *$6,044,800 $6,044,800 
Marconi W. of London..... 20,692 16,281 
Accounts pavable .......... 13,928 8,763 
Notes payable ..........00% 10,600 9,600 
Total ..cceccecccecccecees «$0,090,020 $6,079,444 


*Less $145,200 treasury stock. 

Secretary J. Bottomley says: 

“The year 1908 has been one of consid- 
erable depression, not only in business 
circles generally but especially in ship- 
ping business and travel, and when we 
inform our stockholders that as compared 
with 1907, the year 1908 shows a falling 
off in Atlantic travel coming into the port 
of New York of 10,558 first-cabin passen- 
gers; 39,209 second-cabin passengers ; 
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726,207 steerage passengers, and 133 trips 
of the various steamships, the fact that 
this company shows but little improve- 
ment over 1907 is not to be wondered at. 

“Receipts for short-distance, i. e., shore 
to ship within a radius of 300 miles, 
show an increase of about $5,000 in 
gross receipts in 1908, as compared with 
1907, but on the other hand receipts for 
long-distance transmission have fallen off 
considerably, partly because some of the 
steamship lines could not, under the de- 
pressing circumstances, afford the luxury 
of daily news for their passengers, and 
partly because our long-distance receipts 
depend, to a great extent, on the traveling 
public. 

“There was a further saving this year 
in general and administration expenses of 
about $7,000.” 

The annual meeting of the Marconi 
Wireless Telegraph Company of America 
will be held at 15 Exchange Place, Jersey 
City, on April 19. 


TWIN CITY RAPID TRANSIT. 

The report of the Twin City Rapid 
Transit Company for the month of Feb- 
ruary and two months ended February 
28 compares as follows: 


1909, 1908, 

February gross ............... $483,101 $453,944 
Expenses ...... ccc ccc cncccccce 273,784 253,644 

February “nets sc42e ooecsaees. $209,317 $200,300 
Charges, taxes and preferred 

dividends .........ccc cece ees 133,963 122,789 

February surplus............. $ 75.354 $ 77,511 
Two months gross............ 1.CO8.762 928,835 
Expenses 12 ies essere hoe ess x 559,609 511,844 

Two months net............. $449,153 $411,991 
Charges, taxes and preferred 

dividends .......... cc cee eees 267.9296 244,744 

Two months surplus........ $181,227 $167,247 


CENTRAL & SOUTH AMERICAN TELEGRAPH 
COMPANY. 

The Central & South American Tele- 

graph Company has issued its annual re- 

port for the year ended December 31, 


1908. The income account compares as 
follows: 
1908. 1907. 
GTOS3 05.5 waves ewe Pane stave. $1,664,506 $1,749,045 
Expenseg .....sssesessssooss 677,160 556,666 
Ob. EE E A T +$987,346 $1,192.379 
Dividends .464.csoe eek eisaas 574,260 551,031 
Balane. aesae deaa e $ 413,086 $ 641,348 
Repairs and renewals....... 84,558 33,412 
SUrplug: cesiones fs $ 328,528 $ 607,936 
Previous surplus............ 1,019,819 1,870,450 
P. and L. surplus......... $1,348,347 $2,478,386 
*Faual to 9.87 per cent earned on the $10,- 


000,060 capital stock. 

Herbert Kingsford, the company’s su- 
perintendent, in reviewing the cable and 
reconstruction work to the end of 1908, 
says: 

“For some time past heavier cable has 


669 


been substituted for the higher types 
wherever experience has shown this to be 
advisable and the whole system is now 
apparently safe in this respect. 

“A deviation recently made in the direct 
cable off Talara and another off Pesca- 
dores, Peru, should render this cable as 
safe as the original cable which has never 
failed in the latter place, so that there 
is now no portion of the line that can be 
regarded as particularly vulnerable, and it 
is reasonable to suppose that compara- 
tively little renewing or repairing will be 
required for some years to come. 

“Construction work on the Transandine 
line in Argentina, consisting of Siemens 
new iron poles, with two copper wires, on 
the routes of the Buenos Aires and Pacific 
Railway and Argentine Great Western 
Railway, under contracts with those com- 
panies, is progressing satisfactorily. About 
500 miles of line, westward from Buenos 
Aires, has heen completed and is in daily 
use. The whole of this new line, it 
is expected, will be completed by October 
next, and with the establishment of the 
Panama-Colon cable the entire system 
will be in excellent order.” 


LONDON UNDERGROUND, 


The Underground Electric Railways of 
London’s report of gross earnings for the 
week ended March 13 and ten weeks 


ended March 13, 1909, compares as fol- 
lows: 


Company— 1909. 190 
Bakerloo paaa. £ 3,360 £ 3005 
Piccadilly 03 ie baeas araire 5.81 5,285 
Hampstead ..................., 3.760 3'135 
District wx deus concnere ae 9.471 8853 
Tramways ..................... 4.743 5.431 

POG. ee wets opiate ouie ye oO £271 5 
Total to date, ten weeks...._. 276.662 SST ate 


LITTLE ROCK RAILWAY AND ELECTRIC. 


The Little Rock Railway and Electric 
Company reports earnings for February 
and two months ended February 28, 1909, 
compared as follows: 


1909. 1908. 

February gross ................ $54,537 $51,275 
Expenses and taxes... O IUU 25,096 26.849 
February net................. $29,440 24,42 
Charges and sinking fund..... 11,033 ? 91225 
— GD 

Balance sncys tds cook bk wince eas $18,406 $14,696 
Reserve fund ...........0.005, 3,000 3,000 
February surplus............. $15,406 $11,696 


Earnings for two months ended Feb- 
ruary, 1909: 


1909. 1908, 

Two months gross............. $144,411 $106,956 
Expenses and taxes............ 54,640 53,212 

Two months net............. $59,801 $ 53.743 
Interest, charges and sinking 

ünde e ana hed E 21.760 19,309 

Balance oi tcemesesecdiessekcl, $ 38.0410 $ 34,434 
Reserve fund .................. 6.000 6.000 

Two months surplusac.ov.. $32,040) $28 494 
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= REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


THE APPLIER AND ITS USES. 

Hartmann & Braun, of Berlin, are in- 
troducing an instrument which they have 
named the “Applier.” Its action is based 
on the principle of induction. Fig. 1 
shows one of the fundamental patented 
forms of the applier, Sp being a coil, E 
an iron body, part of which can be re- 
moved by a handle, and L an open space 
for receiving the conductor to be exam- 
ined. Fig. 2 shows one of the finished 
forms of the apparatus, which is manu- 
factured in several sizes. If the device is 
clamped to @ conductor charged with 
alternating or interrupted current, a cur- 
rent will be induced in the coil Sp, which 
may be made audible in a telephone or 
measured by an instrument. As the ap- 
plier will indicate currents of 0.01 am- 
pere, it is easy to detect short-circuits or 


pert Want. 


FIG. 1.—DIAGRAMMATIC ARRANGE- 
MENT OF APPLIER. 


grounds by its means. In the case of a 
short-circuit in an installation, for in- 
stance, a couple of batteries and a small 
interrupter are connected to the bus-bars 
and the lines are followed up with the 
applier. The telephone will emit a sound 
up to the place where the short-circuit has 
occurred, but not beyond, as there will be 
current in the line. Grounds are located 
in a similar manner. If a hot-wire alter- 
nating-current voltmeter, which also has 
an ampere scale, is connected with the ap- 
plier, it may be used for measuring cur- 
rent intensity in alternating-current cir- 
cuits without disconnecting the lines, by 
applying it at any easily accessible place, 


as the fuses. For determining the distri- 
bution of the load in large transformer 
stations, the apparatus is used successively 
over each fuse and the indications’ are 
read off from an instrument. If the lat- 
ter is well damped, twenty readings can 


FIG. 2.—COMMERCIAL FORM OF APPLIER. 


be easily taken in a minute. For locating 
blown-out fuses on alternating-current dis- 
tribution switchboards it is only necessary 
to apply the device to the fuses in succes- 
sion and listen, if current is still flowing 
through them. In order to find grounds 
in armatures their winding is broken and 
a battery and an interrupter connected 
between one of the broken ends and the 
frame of the machine; alternating cur- 
rents from a magneto may also be used 
instead of battery and interrupter. If the 
applier 18 then passed around the arma- 
ture the telephone will emit a sound up to 
the faulty place and be silent beyond. By 
scnding the current also in the opposite 
direction from the broken winding the 
fault may be very exactly located. For 
many similar tests and measurements the 
device has proved very useful.—Trans- 
lated and abstracted from Elektrotech- 
nischer Anzeiger (Berlin), March 7 and 
10. | 
< 
CASCADE CONNECTION FOR VARIABLE- 
SPEED MACHINES. 

Before the convention of German Elec- 
tricians in Hamburg, Profs. Wellner and 
Kuebler described a number of novel cir- 
cuit arrangements, generally designated as 
cascade connections and intended pri- 
marily for very irregularly loaded ma- 
chines. They permit a perfect speed reg- 
ulation, either automatically or by hand, 
largely without transformation of the 
primary energy, as the principal motor is 
connected directly to the line. These con- 
nections are likely to lead the researches 
in connection with traction problems into 
a new channel, as they are readily appli- 


cable to polyphase as well as single-phase 
alternating currents. They will greatly 
reduce the accessories necessary on ele. 
tric locomotives and obviate the complic 
tions attending the use of single-phase 
commutator motors; thus it is possible to 
do away with the tension transformer and 
feed the motor direct; the heavy current 
ccnsumption at starting and sparking at 
the commutator are also absent; in point 
of economy the results are likewise favora- 
ble. The arrangements aim at the solv 
tion of three problems based on a single 
principle, which consists in inserting in 
the circuit of an alternating-current motor 
with collector rings an independently ex- 
cited auxiliary motor. The latter machine 
has its own tension, regulated by its er- 


H 


4 - 
FIG. 1—CONNECTION WITH AUXILIARY 
SYNCHRONOUS MOTOR. 


citation, which it impresses on the frst 
motor. At the same time it acts as a“ 
verter and transforms a part of the energ 
taken from the principal motor into dire 
or alternating current of variable fe 
quency. This transformed current feeds 
directly a second working motor without 
the intermediary of any coil or resistan® 
T'he auxiliary motor plays the double ps" 
of a commutator and converter. The sp 
plication of the system in its simplest form 
is shown in Fig. 1, in which A is P 
principal motor, B the second working 
motor coupled to A, B in this case belt 
a direct-current machine; C a synchron 
motor, the. auxiliary machine refe 
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to, and D an auxiliary dynamo connected 
to C. By changing the excitation of C, 
the field, the angle of lag and the start- 
ing torque of A and B are regulated. 
The advantages of this method are: great 
facility of regulation in parallel, normal 
operation of the machines and simple ar- 


FIG. 2.—CONNECTION WITH AUXILIARY 
MOTOR. 


rangement, good running of all the mo- 
ters and applicability of the system to 
direct current. In the second arrange- 
ment (Fig. 2) there are two auxiliary 
motors, C a synchronous motor with col- 
lector rings, D an alternating commutator 
motor, electrically and mechanically 
coupled with C. D here acts as a gen- 


+ ares 
FIG. 3.—CONNECTION WITH ROPARY 
CONVERTER. 


erator and C as motor. Alternating cur- 
rent of a variable number of periods, but 
always feeble, is taken from the rings of 
C, while the current furnished by the 
secondary of A is distributed to both aux- 
iliary machines. The advantages of this 
syetem are simplicity of machines A 


and B, which are two induction mo- 
tors, suitability for traction, automatic 
regulation of the energy requirement at 
varying speeds, automatic and instan- 
taneous adaptation of the speed to the 
load at all times, possibility of reversing 
traction motors without the necessity of 
synchronizing the auxiliary machines. In 
the third arrangement (Fig. 3), A is the 
principal motor, B the direct-current 
motor carrying three collector rings, C 
the converter also with three rings con- 
nected to those of B, D a dynamo coupled 
tu C. The operation is as follows: When 
the two direct-current machines B and D 
are not excited, C operates as an asyn- 
chronous machine with a small lag, the 
lag currents being short-circuited through 
the armature of the direct-current motor. 
The first starting of motor C takes place 
asynchronously, simply by disconnecting 
its rings from those of B and closing them 
through suitable resistances. If the work- 
ing motors are at rest, their circuits are 
closed, and then the direct-current ma- 
chine D is excited. The current from 
this machine is divided and flows through 
the armatures of B and C, and the latter 
is then excited. The result for C is no 
slip, this motor running without load ; the 
current of the motor may then be regu- 
luted so that the phase displacement is 
compensated. In order to start the two 
working motors, the exciting current of B 
is brought to its normal value and then 
that of D is increased. When A and B 
are started, the revolutions of the aux- 
iliary machines decrease and B starts as 
direct and alternating-current motor at 
the same time, the direct current being 
furnished by D and the alternating by 
C. The chief advantages of this system 
are that C and D participate in the start- 
ing, and therefore their dimensions may 
be reduced; D can be braked mechanically 
or electrically; the two working motors 
can be connected electrically while run- 
ning. The auxiliary motors may be high- 
speed machines, so that their mass and 
weight will be small and of little account. 
—Translated and abstracted from L’In- 
dustrie Electrique (Paris), March 10. 
< 
WIND-TURBINE ELECTRIC GENERATING 
PLANT. 

A plant recently installed at the worke 
of J. G. Childs & Company in Willesden 
Green, near London, England, consists of 
a new form of windmill directly connected 
with a generator and storage battery for 
generating all of the current used about 
the establishment. The windmill is built 
on a steel tower fifty feet high, and the 
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most novel feature about it is that it has 
three tails for governing its direction 
relatively to the direction of the wind. 
The middle one is at right angles with 
the plane of the wheel. Two other tails 
are also mounted back of the wheel at an 
angle of about fifteen degrees with its 
plane. One of these side tails is fixed 
in a vertical plane. The other one and 
the rear tail are mounted on axes which 
permit of their rotation without changing 
the angle between these axes and the 
piane of the wheel. By making these two 
tails horizontal the force of the wind 
bears upon the one side tail only, and, 
therefore, turns the wheel out of action, 
since this tail is almost parallel with the 
plane of the wheel. By twisting the two 
adjustable vanes more or less the force 
of the wiad upon the wheel is automatic- 
ally adjusted. At the base of the vertical 
shaft, which is driven by the wheel, is a 
pulley from which a belt runs to a ver- 
tical-shaft generator, of two kilowatts ca- 
pacity at 130 volts. The speed of the 
generator varies from 800 to 1,600 rev- 
olutiors per minute. To permit of the 
generation of practically constant volt- 
ages, a system of relay switches, energized 
by the main current, is provided. These 
switches regulate the resistance in the 
field circuit, so that as the speed of the 
generator increases, the field current is 
weakened. The storage battery is charged 
by means of this outfit through an auto- 
matic switch which cuts the battery in 
ard out of action, depending on the volt- 
age of the generator. Charging is auto- 
matically begun when the wind attains a 
speed above six miles an hour. The en- 
tire equipment operates without any at- 
tention and runs either day or night, 
charging the battery sufficiently to pro- 
vide for all the electric energy consump- 
tion sbout the plant. A large number of 
lamps, a number of motors, and a small 
electric elevator constitutes the load. 
The cost of the equipment, including the 
battery, was about $750.—Abstracted 
from the Electrician (London), March 26. 

———- 8 @e 

Pennsylvania House Passes Subway 
Bill. 

Without a vote against it the Philadel- 
phia Subway bill passed the House on 
March 30, receiving 177 votes. 

It was explained that the measure 
would apply only to Philadelphia, and 
would exempt from the constitutional 
limit upon the city’s borrowing power all 
money borrowed for transit subways and 
river front improvement. 

The bill now. goes to the Senate: 


672 


Vol. 54—No. 13 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


Sangamo Ampere-Hour Meter. 

The Sangamo Electric Company, 
Springfield, Ill., has developed an ampere- 
hour meter, the principle of which is based 
on the same ideas as are used in its suc- 
cessful direct and alternating-current mer- 
cury motor type wattmeters. The am- 
pere-hour meters are for use with electric 
vehicles, railway train lighting equipment, 
central station batteries and many other 
uses where an accurate indication of the 
current rate and time is imperative. 

The Sangamo mercury type meter con- 
sists essentially of a copper disc armature 


AUTO TYPE SANGAMO AMPERE-IHIOUR 
METER, FRONT OF CASE REMOVED. 


immersed in mercury contained in a mer- 
cury cup or chamber so constructed as to 
absolutely prevent spilling or escape of 
mercury in any position in which the 
meter may be placed. Contacts are im- 
bedded in the walls of the mercury cham- 
ber so that current may be led in and out 
through the mercury and the armature. 
When the current passes across the mag- 
netic field there will be a stress exerted 
upon the conductor carrying the current 
tending to displace it. This is the funda- 
mental principle employed in the San- 
gamo mercury motor meters. 

The accompanying illustration shows 
the service type ampere-hour meter with 
the case removed. It will be noticed that 
the tips of the poles of the mercury cham- 
ber are attached to the poles of a large 
energizing magnet. The armature inside, 
immersed in the mercury, is subjected to 
a powerful field on each side of the centre. 
This permanent magnet takes the place 
of the potential energizing coil and field 


MECHANICAL APPARATUS 


used in the standard type Sangamo di- 
rect-current wattmeter. 

When ʻa current passes through the 
armature and across the two fields a 
rotative effect or torque is exerted upon 
the armature. The amount of this torque 
and consequently the rate of rotation will 
vary in the ampere-hour meter according 
to the amount of current passing through 
the armature as the field energized by the 
permanent magnet remains constant. As 
the meter is designed to rotate at the 
same rate either forward or backward, 
compensated windings are unnecessary 
and there is no light load adjusting device, 
the potential energizing field being elim- 
inated. 

The ampere-hour meter, like the inte- 
grating wattmeter, is operated with cur- 
rent shunts. The ten-ampere meter is a 
standard meter without a current shunt, 
and in this size the entire line current 
passes through the armature through the 
mercury, the meter being capable of car- 


hours, it would be desirable to use a forty- 
ampere, meter with the recording train 
geared so that one revolution of the 
pointer would give -200 ampere-hours. 
Full discharge of the pointer would then 
be indicated at three-fourths of a revolu- 
tion. of the hand, and any intermediate 
position of the pointer would show the 
absolute condition of the cell. 

As the pointer will rotate backward on 
charge at exactly the same rate that it 
rotates forward on discharge, it has the 
additional advantage of acting as an in- 
dicator to show when a batterv is fully 


rying an overload of 100 per cent with- gø 


out injury. In capacities of twenty am- 
peres and upward, the armature is shunted 
by a current shunt placed across the main 
binding posts of the meter (inside for all 
capacities up to and including 100 am- 
peres, and located externally to the meter 
in capacities from 100 amperes and up- 
ward). Shunts in capacities up to 15,000 
amperes may be supplied. 

The ampere-hour meter is remarkably 
accurate, showing much less variation in 
its curve from a small percentage of full 
load to a heavy overload than any pre- 
vious mercury motor meter. This end 
is obtained by a special arrangement of 
the armature, damping disc and perma- 
nent magnet. 

The ampere-hour meter has a specially 
designed recording train and dial, differ- 
ing from that used on integrating watt- 
meters, as the principal purposes for 
which it 1s used do not require a total 
integrating dial, but rather one designed 
to show at any time, by the position of 
ə single pointer, the condition of bat- 
teries with which the meter is operated. 
Thus, if it is intended to use the meter on 
electric vehicles with batteries having a 
maximum discharge rate of, say, forty 
amperes, and a capacity of 150 ampere- 


SERVICE TYPE SANGAMO AMPERE-HOUR 
METER, FRONT OF CASE REMOVED. 


recharged for partial or complete dis- 
charge; thus, if an electric vehicle comes 
into the charging station and the pointer 
indicates a discharge of sixty per cent of 
the total rated capacity, the charging cur- 
rent would be kept on until the hand had 
rotated backward to zero and also to & 
point beyond an additional amount, which 
could readily be determined by experience 
or by obtaining data from the battery 
makers as to the proper percentage to 
allow in recharging for internal loss 10 
the battery during discharge. 

If the hand has been carried past zero 
in recharging, it is desirable to have it 
reset at zero preliminary to starting out 
with the batteries fully charged. To pro- 
vide for this, the meter is equipped with 
a resetting device located just below the 
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recording train. This device is similar 
to the pendent set of a watch and is fitted 
with a detachable key, so that it cannot 
be operated except by a properly author- 
ized person. By pushing in the key and 
turning slightly, the hand can be brought 
te zero from any position without dis- 
turbing the mechanism of the meter or the 
train itself. 

The ampere-hour meter is equally val- 
uable for use with electric vehicles, for 
use with batteries in train-lighting equip- 


ments, and for use in showing the floating . 


point of central-station reserve batteries. 

In electric-vehicle work, the ampere- 
hour meter is especially valuable, not only 
for public-garage service, but for private- 
garage service, and also for use as a part 
of the equipment of the vehicle itself. In 
fact, so important is its function that it 
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the meter can be calibrated to read in 


“quantities of metal deposited instead of 


ampere-hours, and is now used by several 
of the large silver-plating companies as 
a controlling device for depositing an ex- 
act amount of silver or other metals in- 
stead of using the old method of trying 
io keep the current about constant and 
plating for a certain length of time. 

eHo 
The Westinghouse Storage-Battery Auto 

Truck. 

The storage-battery auto truck of the 
Westinghouse Machine Company, first 
built for service in its own machine shops, 
proved so successful in transporting large, 
heavy castings and other shop loads about 
the plant at East Pittsburg, that a com- 
mercial line of these vehicles was de- 
signed, and in general service has demon- 


WESTINGHOUSE BATTERY-DRIVEN 


is safe to assume that no vehicle equip- 
ment will be considered complete without 
the ampere-hour meter. 

An automatic cut-off attachment is 
fitted to the ampere-hour meter, and any 
amount of recharge may be determined, 
the pointer set for this, and upon the 
completion of its revolution or partial 
revolution, when the battery is in a fully 
charged condition, it will be automatically 
cut out of circuit. This is effected by put- 
ting an insulated contact point at the 
zero on the dial and taking the auxiliary 
circuit out through a pair of extra bind- 
ing-posts on the meter, operating a relay 
battery circuit to open a switch in the 
charging circuit. 

While this form of meter was designed 
primarily for use in connection with stor- 
age batteries, a number of other uses tn 
which it may be put are obvious. One in 
particular, which is of interest and im- 
portance, and which has come up since 
the meter was developed, is its use in 
electroplating operations. In this service 


40-TON INDUSTRIAL AUTO TRUCK. 


strated its value in a variety of manufac- 
turing applications. 

As shown in an accompanying illustra- 
tion of a forty-ton truck, the car is of 
extremely simple construction, mounted 
on four wheels whose two axles are respect- 
ively gear-connected to spring-suspended 
motors. An angle-iron cradle carries the 
batteries. At the operating end of the 
truck are mounted the controller, brake, 
charging receptacle, cut-out switch and 
volt-ammeter. The deck floor, which is 
thus clear of all machinery, is made in 
sections that can be taken up, so that any 
part of the apparatus can be easily ex- 
amined. 

The motor, which is the Westinghouse 
vehicle type, is capable of standing heavy 
cverloads, and is dust-proof and. self-oil- 
ing. The controller gives four speeds in 
either direction, and is provided with an 
interlocking reverse lever to protect the 
motor and battery against premature re- 
versal. 

The storage cells have been designed to 
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permit high rates of charge and discharge 
without injury, making possible a greatly 
diminished weight of battery in instances 
where a part of the working time is avail- 
able for charging, as is usually the case in 
this class of truck service. The operation 
of charging has been so simplified that 
the truck can easily be charged during 
idle periods. The charging socket on the 
iruck is adapted to receive charging plugs 
cennected with 110 or 220-volt circuits 
at the various stations throughout the 
plant. No resistance is used in circuit 
in the common shop charge of the bat- 
iery, which is allowed to float on the line, 
automatically tapering off its current as 
the charge proceeds. For periodical over- 
charges a special panel with instruments. 
circuit-breaker and rheostat, is provided. 

Used as a locomotive, the Westinghouse 
auto truck can haul a load equal to from 
ene-half to its full capacity, and by load- 
ing over the drivers to secure adhesion, a 
haul of twice the full capacity can be 
maintained for five minutes. 

The high efficiency of the Westinghouse 
storage-battery auto truck is demonstrated 
by the performance of a certain ten-ton 
equipment which averaged 700 ton-miles 
of service per month with an expenditure 
of sixty-three kilowatt-hours. i 

These auto trucks require no skilled at- 
tendant for operating or ordinary shop 
charging. They avoid the use of trolley 
wires and other auxiliary aparatus, and 
are always ready, independently of the 
operation of the power plant. The West- 
inghouse storage-battery auto-truck is 
made in ten, twenty and forty-ton sizes, 
for various gauges from standard to 
eighteen-inch. 


ee 
Brill Company Increases Forces. 


Orders received by the J. G. Brill Com- 
pany have enabled it to increase the force 
at its Philadelphia car manufacturing 
plant to 1,800 men, which is seventy-five 
per cent of the normal number employed. 
It is announced that four other plants 
of the company have a good amount of 
work on hand, and are employing fifty 
per cent of their maximum forces. 

The company has received a large order 
from Europe for cars and trucks and is 
in receipt of many inquiries from all 
parts of the United States, Canada and 
foreign countries. There is a notable in- 
crease in orders from the Middle West, 
and the outlook for the company’s busi- 
ness is thought to be brighter than at any 
time for nearly a year and a ‘half, 
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Special Transformers for Use in Con- 
nection with Low-Voltage Tungsten 
Lamps. 

The Kuhlman Electric Company of 
Elkhart, Ind., has developed a line of 
special transformers for operation in con- 
nection with forty-candle, twenty-five-watt 
tungsten lamps for sign work running on 
circuits averaging from ten to twelve 
volts. These transformers can be fur- 
nished for 110-volt or 220-volt circuits, 
with a ratio of 10 to 1 in the 110-volt 
and 20 to 1 in the 220-volt sizes, giving 
a secondary voltage depending on the 
value of the lighting circuit. | 

These transformers are built on the 
regular core type principle, with auto-coil 
windings, and separate leads for primary 
and secondary are brought out of the 
case. The case is constructed of galvan- 
ized sheet metal with two hanger-bars 
riveted to the back so that it can be 
mounted on a perpendicular wall, or, by 
the use of a bar, can be arranged to hang 
on the sign itself. 

After the transformer is completed and 
tested the case is filled with insulating 
compound, which remains hard under all 
operating temperatures. 

The company announces the following 
data on performance. The voltage drop 
is compensated for in the windings and 
the normal secondary voltage will be 
maintained at full load. The tempera- 
ture rise given is calculated by the in- 
crease of resistance method after eight- 
hours run at full load: ` 


Watts | Watts Ef- | Temp. | Weight, 
CW] Core | Copper | dency. | Rise ®C. | Lb. 
14 64 |s | 30 24 
h 14 8% 93.6 31 27 
5g 21 11 94 33 37 
x 25 13 95 35 44 
1 29 1814 95.6 38 50 
ede 


Deltabeston Wire Stands Severe Heat and 
Moisture Tests for Magnet Wire. 

Recently tests have been made to com- 
pare the properties of various kinds of 
niagnet wire with those required and 
ecvered by the United States government 
specifications. These specifications read 
in part as follows: 

When subject to a temperature of 160 
degrees centigrade, neither the asbestos 
covering nor the waterproof compound 
shall be injuriously affected. Six-inch 
samples of wire, with carefully paraffined 
ends, shall be immersed in fresh water at 
a temperature of twenty-two degrees 
centigrade for a period of twenty-four 
hours. The percentage of water absorbed 


by the insulation during such immersion 
shall not exceed four per cent.” 

As the result of these tests, the manu- 
facturers state that Deltabeston magnet 
wire more than fulfilled the requirements, 
and the contract was awarded to the D& 
W Fuse Company, Providence, R. I. 

Since this magnet wire was first placed 
upon the market, every effort has been 
made for its improvement. Pure fibre 
is used in the insulation and this is 
treated to make it indestructible so far 
as any temperature rise to which it may 
be subjected in actual service is concerned. 
In addition to being heatproof, Deltabes- 
ton wire is also treated to make it water- 
proof by thoroughly impregnating the in- 
sulation with a compound which prevents 
the absorption of moisture. 

Deltabeston wire is regarded today as 
a necessary element in service where ex- 
treme overloads play an important part. 
It is made to be especially suitable for 
use in the manufacture and repair of rail- 
way motors, crane motors, air-pump 
motors, mill motors, lifting magnets, con- 
troller blow-out magnets and are lamps. 
eee 

The Herrick Planigraph. 

A very convenient and readily operated 
instrument has been manufactured by 
Spon & Chamberlain of 123-5 Liberty 


‘Street, New York city, for quickly solv- 


ing problems relating to copper con- 
ductors for electric circuits. This instru- 
ment, known as the Herrick Planigraph, 
consists of a square card ruled into over 
forty equal divisions vertically and hori- 
zontally and has over twice ag many diag- 
cnals drawn from the lower left corner 
as an origin. 

On top is a set of scales of sizes of wire 
in circular mils and in B. & S. gauge, at 
the bottom are scales of amperes, at the 
left of volts drop, and at the right of 
distances in feet. There are four scales 
in each set corresponding to values suit- 


able for branches, mains and feeders, rail- 


way conductors and long-distance lines. 
By means of a shifter the four scales can 
be changed in unison to suit the problem 
in hand. 

Thus with any three of the four va- 
riables known the fourth can be readily 
found. In operating the device the co- 
ordinates of two of the known quantities 
on opposite sides of the diagonals are fol- 
lowed to their point of intersection, from 
this the diagonal is followed to its cross- 
ing of the line corresponding to the third 
known quantity and from this intersec- 
tion the line at right angles leads to the 
desired value on the fourth scale. 
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Combined Oscillating-Rotating Fan 
Motor. 

Originally looked upon as a pure lur- 
ury, the electric fan has now become a 
commercial necessity, so that today no 
theatre, assembly hall, restaurant or en- 
closed place of amusement can hope to 
retain its patronage during the warm 
weather without this aid to ventilation. 
while in offices, factories, or work rooms 
of any kind the increased efficiency of the 
employes, when working under proper 
conditions, is marked. Its use in the 
home adds to the health and comfort of 
the family, while in the sick room it is 
invaluable. 

During the past two seasons an increas- 
ing demand has developed for the oscil- 
lating type of fan, and the indications 
are that this type will be quite generally 
used during the coming season. 


CENTRAL ELECTRIC COMBINED OSCIL- 
LATING-ROTATING FAN MOTOR. 


The Central Electric Company, of Chr 
cago, after a long experience in the sell 
ing and handling of fan motors, has, with 
the co-operation of a high-grade factory, 
developed a line of fans possessing a nUm 
ber of advantages and successful features. 
These motors represent the latest approved 
engineering and factory practice, are seli- 
oiling, self-aligning, and embody all the 
best features of modern construction. 

In addition to the qualities of the ordi- 
nary oscillating fans, they possess the 
ability to move backward and forward 
through any desired angle, or can be coh 
verted into stationary fane by simple ad- 
justment. These fans can, therefore 
cover a greater range than the ordinary 
oscillator. 

They are built in various sizes in both 
the alternating-current and direct-current 
types. Detailed literature relating to 
them is now being prepared by the col 


pany. 
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The Electric F:atiron Campaign in 
Chicago. 

About four months ago the Common- 
wealth Edison Company inaugurated an 
active campaign to popularize the use of 
electric flatirons in Chicago, 10,000 irons 
being loaned to its consumers for a six 
months’ free trial. This liberal policy 
received a ready welcome from the public 
and the final results will doubtless be very 
gratifying. 

The last of the 10,000 electric flatirons 
were distributed on March 15, this being 
ninety days from the time the campaign 
was started. All of the irons were placed 
in the hands of customers under the 
terms and conditions stated on the agree- 
ment card reproduced herewith. These 
irons were delivered by young men espe- 
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Economic Power Company Loses Suit. 

Supreme Court Justice Fitts, sitting 
at Albany, N. Y., on March 27, gave a 
decision upholding the constitutionality 


of the New York Public Service Commis- | 


sion law, and incidentally another phase 
of the litigation instituted by the Eco- 
nomic Power and Construction Company 
of Buffalo, to be held outside the pale of 
the authority of the service board, because 
it exists by reason of a special charter 
granted by the state legislature. 

Action was brought against the com- 
pany by the up-State Public Service Com- 
mission in October last to enforce pay- 
ment of the penalty incurred by reason 
of the refusal of the company to make a 
report to the commission as required by 
the Public Service Commission’s law. De- 


REQUEST FOR IRON AND LOAN AGREEMENT 


To the 
COMMONWEALTH EDISON COMPANY, 
Edison Building, 139 Adams St. 


HE undersigned subscriber requests you to deliver an Electric Flat Iron for use 
at the premises below written, where the subscriber ts now using electricity 
í 


Chicago, __ 


190__ 


umished by you; said tron to be loaned by the Company to the subscriber 
for a period of not less than stx months, in consideration of which the subscriber 


agrees to the pcllow ing rules: 

; s be espor «hle for a ion sane in ane e possessio 
saa TI you oon rib 
epre, ent Hal cee aes ec 


sider n that you u will ma ky no rental charge {cs said i ron the 
tric service a sali di hy Ths agreem ey the 
nly upo ace val bythe e pro Arie a ak 


Rare of subscriber MUST be same as thal fa whi s which Bills for eletvi tly a 


Address —— 


Source --— — -- .— ———- ——— Serta! No. of Iron. 


Orceor secured by ----~ Order No. 


at the uubs than 
an 


—_—_— 


um not to paar 
eeetara efor 


By ec ae Se cee atereaa 


ahi cribe rae es egu arly use seme 


. previsionali; bui awe nding ve 


officer ¢ lbe coann 


ae Subscrfber. 


Date delivered... 


A pens A Jr the Compu ay. 


REPRODUCTION 


cially engaged for this purpose and who 
were instructed to attach each flatiron 
and heat it up before leaving it. At the 
time of delivering the iron each customer 
was shown just how to use it and was 
also advised to use it if possible only dur- 
ing the daytime, when the electric lights 
in the house would not be turned on, thus 
not making the maximum demand meter 
show a higher reading than it did before 
the iron was installed. 

The men who delivered the irons were 
also authorized to obtain orders for them 
and as the deliveries were made from a 
wagon load of irons in the near vicinity 
it was possible to make very quick de- 
livery after the securing of such orders. 

The city was divided into sections, each 
section being covered by a different crew 
of solicitors under the supervision of a 
captain, these captains in turn reporting 
to a supervisor. This semi-military 
scheme worked out very satisfactorily and, 
as the remuneration of the privates, cap- 
tains and supervisor were all based upon 
the results obtained, the outcome was‘a 
harmonious working out of the plan to a 
quick and successful finish. 


Demonstrated by -.. - 


murrer to the complaint was served on 
behalf of the Economic company on the 
ground that the commission had no juris- 
diction over the company because of the 
unconstitutionality of the law under 
which it was created, and because of the 
company being organized under a special 
legislative act which rendered it free of 
the jurisdiction of the commission. 

The case was argued before Justice 
Fitts on February 20 last. In his de- 
cision Justice Fitts holds that the law 
is constitutional and that the complaint 
in the action states a cause of action. 

If the strict letter of the Public Serv- 
ice Commission’s law was to be enforced 
in this matter the Economic company 
would be liable for a penalty of $23,500 
for failure to file the report with the com- 
mission, this being at the rate of $100 
per day up to the date of the beginning 
of the court action against the company. 
ede 
Public Service Commission Approves 

McAdoo Subway Extension. 

The New York State Public Service 
Commission has received a report from 
its sub-committee, consisting of Chairman 
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Willcox and Commissioner Maltbie, which 
has been considering the application of 
the Hudson Manhattan Company to ex- 
tend its subway to the Grand Central Sta- 
tion, New York city. The committee 
is in favor of this extension and reports 
that the original plans of the McAdoo 
company have been slightly changed with 
the company’s consent, so that the exten- 
sion will not interfere with the building 
of any future subways either on Broad- 
way, Thirty-fourth Street, Forty-second 
Street, or Lexington Avenue. The build- 
ing of the extension, however, means that 
the Interborough company will have to 
remove the eight-foot pipe tunnel re- 
cently built without authority between the 
subway at Forty-second Street and the 
Steinway tunnel. A public hearing muat 


RECEIPT FOR IRON 


SENT ON SIX MONTHS’ LOAN 
—— ~--~ — — ~ l2. 
Received of Commonwealth Udison 
Company, in good condition, the electric 
lat iron referred to in the Request for 
lron and Loan Agreement signed by the 
subscriber on the other side of this card 


eo ee ee ee Sr Aerer. 


Name of subscriber MUST be same es that in which 
bills foe electricity ure rendered. 


OF BOTH SIDES OF COMMONWEALTH EDISON COMPANY’S FLATIRON-RECORD CARDS. 


be held on the form of the grant before 
the commission can take action; the com- 
mittee recommends that one be held Aprl 
21, 

The permission when given to the Hud- 
son company by the commission must be 
approved by the Board of Estimate. 
ede 
The Museum of Safety and Sanitation. 

The following officers of the Museum 
of Safety and Sanitation have been 
elected: Acting president, Philip T. 
Dodge; vice-presidents, Charles Kirchhoff, 
T. C. Martin, Prof. F. R. Hutton, R. W. 
Gilder; treasurer, Robert Franks. The 
following committee has been appointed: 
Plan and scope committee—Prof, F. R. 
Hutton, William J. Moran, Dr. Thomas 
Darlington, W. H. Whitfield and P. T. 
Dodge; director, William H. Tolman. 

The Museum of Safety and Sanitation 
has its office in the Engineering Societies 
Building, 29 West Thirty-ninth Street, 
New York city. The objects of the mu- 
seum are to study and promote means and 
methods of safety and sanitation and the 
application thereof to any and all public 
or private occupations. 
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Electric Vehicles---1909 Models. 


Without a doubt the electric vehicle 
has many advantages over its principal 
competitor, the gasoline car, for city and 
suburban use. Absence of noise and 
smell, ease of operation, perfection of con- 
trol, and general reliability, are among 
the points in its favor, and render it the 
ideal car for local use. Owing to these 
advantages, and to its general simplicity, 
ladies, and even children, can run an elec- 
tric automobile with perfect confidence 
after very little tuition. 

Up to the present time the principal 
setback to a more extended use of the 
electric vehicle has been the recharging 
and care of the batteries. This is quickly 
being changed. Central stations all over 


sate for the extra initial outlay. Many 
owners of electric trucks and delivery 
wagons have already adopted this course 
and are finding it advantageous and 
profitable. 

The mileage of an electric vehicle for 
a single charge of the batteries is a ques- 
tion which has raised a great deal of con- 
troversy, but which it is impossible to 
answer definitely except for a given set 
of conditions and no others. It is ob- 
vious that a car running on a level asphalt 
read will go much further on a single 
charge than if run on a sandy road or 
up an incline. A pneumatic-tired car 
will, as a general rule, go further than a 
solid-tired car, and even with pneumatic 
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ANDERSON CARRIAGE COMPANY MODEL L RUNABOUT, CAPE TOP. 


the country are rapidly taking advantage 
of the possibilities of the electromobile 
and are catering to its wants, as provid- 
ing a use for their current at times when 
ordinarily the station load is not at a 
maximum, thus materially increasing 
their load factor and consequent efficiency 
of working. Many garages, too, are in- 
stalling facilities for recharging storage 
batteries. Indeed, several of them are 
making a specialty of electric vehicles 
and have complete electric-generating 
plants of their own for this purpose. 
An undoubted advantage to the owner 
of an electric vehicle of any sort, whether 
for pleasure or business purposes, is to 
have duplicate batteries. The first cost 
is, of course, high, and would in many 
cases be prohibitive, but the economy ef- 
fected in time of recharging by simply 
substituting the charged battery for the 
run-down one, will often amply compen- 


tires, differences of as much as fifty per 


cent have been claimed between various 
makes of tires. In this connection, how- 
ever, it may be noted that it is not always 
the tire which will give the longest mile- 
age that proves most efficient on the scores 
of efficiency, reliability and expense, in 
the long run. As a general rule it may 
be said that the mileage of the ordinary 
electric pleasure vehicle varies from about 
{erty to seventy-five miles, for a single 
charge of the batteries, and it is not 
usually advisable to exceed this latter 
figure unless the speed of the car is mate- 
rially reduced. The electric automobile 
is not primarily intended for touring or 
leng-distance runs, but for town and 
suburban use, and a car which will run 
easily and noiselessly for about forty or 
fifty miles at a moderate speed is what is 
required for such service. 

A noticeable feature of electric passen- 


ger automobiles is shown in the similarity 
cf some of the types to the typical gaso. 
line car. The wheel steer is becoming 
more and more common and the hood 
over the batteries in front is sometime 
even furnished with a wall piece closely 
resembling the honeycomb radiator, thus 
making the resemblance, which is closely 
{cllowed elsewhere in the general lines of 
the cars, even more startling. 

Below will be found, in alphabetical 
order of the manufacturers, a brief de 
scription of some of the principal 1909 
models of electric automobiles: 


ANDERSON CARRIAGE COMPANY, DETROIT, 
MICH. 

This company manufactures the well 
known “Detroit Electric,” for which it is 
claimed that a single charge of its regula 
battery will run the car 140 miles at 12; 
miles an hour. There are five speeds, of 
five, eight, thirteen, seventeen and twenty- 
two miles per hour. 

The chassis frame is of cold-pressed 
steel. The steering knuckles of the front 
axle are devised so that the wear is re 
ceived by the pins and hardened bush- 
ings; which can be easily replaced when 
worn. Timken roller bearings are usd 
on both axles. Unusual care and atten- 
tion have been given to the designing of 
the bodies, which are strong and light, 
non-shrinkable and absolutely watertight. 

The motor is E. P. type, from two te 
three horsepower, with high overload 
capacity. The armature shaft revolves in 
Ifess-Bright annular bearings and tè 
quires no attention except occasional re 
packing with grease. Power is traps 
mitted to a countershaft carrying the 
differential gear, through a silent-running 
Renold chain, running in oil, all enclosed 
in an oiltight case. Adjustment of te 
chain between the motor and counter 
shaft is made by turning two eccentric 
Other adjustments, of brake and ct 
troller, are accomplished by removing the 
scat cushion. 

The controller is operated by a single 
lever and all the speeds are obtainable. 
or the alarm may be sounded, o the 
motor brake applied, without the operate! 


. removing his hands from the controle? 


o: steering lever. In combination A 
the controller is a device termed the a 
switch, which is operated by the foti 
through two push buttons in the to 
board of the car. This replaces the usi® 
cumbersome running plug and serves 7 
as an emergency switch. As it can oni, 


— < 
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be unlocked by the proper key it elimi- 
nates the risk of having the car stolen 
when unattended. 

The brakes are two in number, one a 
foot-operated brake operating on both rear 
bubs, and the other the motor brake, op- 
erated by the controller lever. Tires are 
pneumatic, of any desired standard make, 
and drive is of the double-chain system. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


countershaft, in some of the models, and 
hub brakes and an electric brake operated 
by the controller handle, in other models. 

The controllers are of special design, 
giving four or five speeds forward and 
two reverse, and are equipped with a 
safety foot-control of exclusive design, 
rendering accidents practically impossible. 

The batteries are specially designed for 


S. R BAILEY & CO. VICTORIA PHAETON. 


The car is made with several bodies, 
of which the following are examples: 
Victoria, weight 2,000 pounds; Two-pas- 
senger Coupé, weight 2,200 pounds; Four- 
passenger Brougham, weight 2,300 
pounds. All these models are interchange- 
able on the one chassis, the chief features 
of which are described above. 

The “Detroit Electric” Stock Car Model 
A recently made a record-breaking run 
from Detroit to Atlantic City (1,060 
miles), on muddy roads, without a broken 
part and entirely on its own power. The 
average distance on a single charge of the 
batteries was eighty-four miles. The car 
cerried two persons and their baggage. 


BABCOCK ELECTRIC CARRIAGE COMPANY, 
BUFFALO, N. Y. 

This company, which manufactures sev- 
eral different models of “Babcock Elec- 
trics,” claims for most of its cars a mile- 
age of 100, and a speed of ag high as 
thirty-five miles an hour on a level road. 
To substantiate this, a Babcock car has to 
its credit an official non-stop run of 115 
miles on one battery charge. 

The chassis of the Model 5 Runabout 
is of wood, reinforced with steel plates; 
while that of the other cars is an armored 
type of special design. 

The motor equipments are usually dif- 
ferent in the various types of cars. The 
motors of most of the types are rated at 
from about twelve to fifteen horsepower 
actually developed, while in Model 7 
Brougham there are two motors, develop- 
ing together about twenty-five horsepower 

The brakes are hub brakes in the rear 
wheels and an auxiliary brake on the 


the particular types of cars on which they 
are used. Thus, for example, the Model 6 
Victoria Phaeton has thirty-six cells, giv- 
ing speeds of from six to twenty-five miles 
an hour under ordinary circumstances, 
while the Model 12 Roadster has forty- 
two cells, which, it is claimed, will give 
100 miles at seventeen miles an hour on 
level roads, and will develop, if required, 
a maximum speed of over thirty miles an 
hour. l 
The driving gear is of the double-chain 
variety in some of the cars, and worm- 
wheel gear in the others. 

The principal varieties of bodies of this 
make of car are: Runabout, Victoria 


BAKER MOTOR VEHICLE COMPANY EX- 
TENSION FRONT COUPE, P SPECIAL 
CHASSIS. 


Phaeton, Stanhope, Coupé, Town Car, 
Roadster and Brougham. Of these prob- 
ably the Model 6 Victoria Phaeton is the 
most popular type, although the Model 12 
Roadster (see illustration) closely follows 
in general estimation as judged by the 
number of recent sales. This latter car 
is a very handsome affair painted ivory 
white with gold stripes, and is most rea- 
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sonabie in price. Built on the general 
lines of the smart gasoline roadster it 
might at first glance be mistaken for one, 
were it not so vibrationless and noiseless. 
S. R. BAILEY & CO., INC., AMESBURY, MASS. 

This company has been in the vehicle 
business for over fifty years, in which they 
have built up an enviable reputation in 
light-draft vehicles. For the past three 
years the company has directed its atten- 
tion to the perfecting of the Bailey Elec- 
tric Victoria Phaeton, herewith described 
and illustrated. 

This vehicle weighs complete 2,000 
pounds, or without motor, battery, and 
countershaft, about 825 pounds. The 
weight is carried low and the battery is 
hung under the floor by three-point sus- 
pension. 

The motor is very durable and runs 
normally at sixty volts. It drives a coun- 
tershaft through a Morse eilent chain 
and transmission to the rear wheels is 
effected by double roller chain. The coun- 
tershaft is of patent construction. 

The steering gear ig of a lever type, and 
is actuated by a D-shaped “wheel,” the 
entire column swinging either way at a 
movement of the hand. The speed con- 
trol lever, on top of the “wheel,” can be 
actuated by a finger of either hand. This 
controller interlocks with the switch con- 
necting the battery and motor, so that the 
power cannot be turned on unless the 
centroller is at the neutral point. It also 
interlocks with the brake so as to shut off 
the power automatically when the brake 
ig put on. 

The brakes, of which there are three, 
one on the motor and two on the rear 
wheels, are operated jointly by one foot 
lever. 

The axles are of a patent pivot type 
which, it is claimed, will run for a year 
without oiling, and need never be removed 
for care or adjustment of the axles. The 
wheels are of the artillery type. 


BAKER MOTOR VEHICLE COMPANY, CLEVE- 
LAND, OHIO. 

It would be impossible to do justice 
within the limits of a small article to the 
varied and magnificent products of the 
Baker company. Among these may be 
mentioned the following: Queen Victoria 
open or full top; Coupés of various kinds, 
Runabout, Roadster, Brougham, Landau- 
let, Victoria, Surrey, Stanhope, “Im pe- 
rial,” “Suburban,” Light Express Wagon, 
Commercial Chassis (for express wagons, 
police patrols, etc.). 

The frames of most of these are .of 
pressed steel, and of the others, armored 
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wood. Side-lever steering-gear is pre- 
ferred for several of the smaller cars, and 
wheel steer for the rest. “Exide” bat- 
teries, of from fourteen to forty-two cells 
each, according to the type of car, are 
used to supply the power. Transmissions 
are of the following varieties: silent-chain 


BAKER MOTOR VEHICLE COMPANY RUN- 
ABOUT, S CHASSIS. 


reduction, single-chain drive; planetary- 
gear reduction, shaft and bevel-gear drive; 
silent-chain reduction, shaft and bevel- 
gear drive; single-chain drive—these are 
for the pleasure vehicles—and silent- 
chain reduction with double-chain drive 


BAKER MOTOR VEHICLE COMPANY QUEEN 
VICTORIA, P CHASSIS. 


from the countershaft to the rear axle, for 
the Commercial Chassis type. 

The motors for the Baker cars are rated 
at from one-and-one-fourth to three-and- 
one-half horsepower, with 300 per cent 
overload capacity. For most of their cars 
the Baker company conservatively claims 


BAKER MOTOR VEHICLE COMPANY COM- 
MERCIAL CHASSIS. 


a mileage capacity of about forty miles 
for a single charge of the battery. 

The controller most generally used is 
one on the continuous torque system, giv- 
ing six speeds forward and three reverse 
on one lever, without sparking. 

Brakes are of various designs, according 
to the car for which they are intended. 


On the lighter pleasure vehicles two foot 
brakes are employed and have proved very 
efficient. On some of the other cars two 
internal brakes on the rear axle are em- 
ployed together with an internal brake on 
the transmission shaft operated by the 
centroller lever. 

The Baker company announces that it 
has decided to make the Goodrich Palmer 
Web Tire its standard equipment, regard- 
less of its extremely high cost. 

The demand this season for Baker Elec- 
trics seems to be for two and four-pas- 
senger inside-driven coupés, victorias, and 
runabouts. - 

The Baker Motor Vehicle Company has 
always been conservative in the claims for 
its cars. It may be interesting to note 
that in the ten vears of its existence the 
company has s^ over 800 cars in its 
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6,000 pounds, respectively. The smallest 
car has six speeds forward and four re 
verse, and the other cars four speeds for- 
ward and two reverse. The mileage ca- 
pacities are stated to be forty-five miles 
at fifteen miles an hour (for the smallest 
car), forty miles at ten miles an hour, 
thirty-five miles at eight miles an hour, 
and thirty miles at seven miles an hour, 
respectively, for the four types. 


COLUMBUS BUGGY COMPANY, COLUMBUS, 
OHIO. 

The Columbus Electric, of which there 
are several graceful models, is equipped 
with a twenty-four-cell battery, half un- 
der the front hood and half under the rear 
hood, which arrangement, with the motor 
located under the seat, gives an even dis- 
tribution of the weight. 


CHAMPION WAGON COMPANY COMMERCIAL CAR. 


heme town of Cleveland. A prophet must 
at least “make good” to be honored in his 
own country. 


CHAMPION WAGON COMPANY, OWEGO, 
TIOGA COUNTY, N. Y. 

This concern manufactures four types 
of commercial cars of carrying capacities 
1,000, 2,000, 3,000, and 4,000 pounds, re- 
spectively. The wheel bases are sixty, 
eighty-six, one hundred and two, and one 
hundred and .twelve inches; tires (front 
wheels), two-and-one-half, three-and-one- 
half, three-and-one-half, four inches, and 
(back wheels) two-and-one-half, three- 
and-one-half, four, and two-and-one-half 
twin, respectively. Transmission in all 
types is by Morse chain from motor to 
countershaft and thence by Whitney chain 
to driving axle. The frames are of chan- 
nel section, and the weights of the various 
types of cars are 2,600, 3,800, 4,500, and 


The motor, batteries, controller, wiring, 
elc., are all easy of access. The body is 
bolted to the pressed steel chassis frame, 
but has no part of the machinery attached 
to it, thus permitting it to be easily re 
moved. All parts interchange and can be 
replaced easily and quickly. 

The batteries, owing to their location, 
can be inspected and taken care of with- 
out removing them from the vehicle. 
These features are very attractive, for re 
pairs can be made at the minimum cost 
and in a short time. 

The reverse is controlled by a small 
hand lever at the side of the controlling 
lever, which, when thrown forward is in 
the running position; when thrown back- 
ward is in the reverse running position > 
and when upright, is in the neutral posi- 
tion for charging. At this point it !8 
locked unless the controller is in idle po 
sition. The open ‘circuit plug is also lo- 
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cated by the controller handle, making all 
operating parts immediately accessible to 
the left hand. 

Double-chain drive is used, and the non- 
revolving axles, with all bearings revolv- 
ing in the hubs, reduce friction to a 


minimum. 
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the other this feature is replaced by a 
gasoline engine and generator. An ex- 
ample of this latter variety was described 
and illustrated by full-page article in our 
issue of February 13 last. 

The feature of the “Couple-Gear’ prin- 
ciple is that the motor energy is trans- 


COLUMBUS BUCGY COMPANY VICTORIA PHAETON. 


All the electrical equipment, including 
motor, controller, differential gear, and 
brake, in one unit, is mounted on a sub- 
frame, which can be dropped away from 
the chassis in a few moments by simply 
loosening four bolts. The entire equip- 
ment can easily be inspected from a stand- 
ing position. All the moving parts run 


mitted directly to the rim of each driving 
wheel, thus practically eliminating trans- 
mission losses. The company guarantees 
the “Couple-Gear” to transmit to the 
wheel at least ninety-seven per cent of 
the energy developed by the motor. 

The four-wheel drive is a new departure 
for motor vehicles, and one obviously in 
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‘COUPLE-GEAR FREIGHT-WHEEL COMPANY FIVE-TON FOUR-WHEEL-DRIVE TRUCK. 


in grease on roller or ball-bearings en- 
closed in dustproof casings. 

COUPLE-GEAR FREIGHT WHEEL COMPANY, 

GRAND RAPIDS, MICH. | 

This company manufactures two types 

of trucks of several models each. One 

type has the usual storage battery, and in 


the right direction. This corresponds 
with the total-adhesion type of locomotive 
which is universally adopted by the steam 
railroad companies for their heaviest 
freight traffic. The result attained is the 
maximum developable tractive force for a 
given power of the motor. 
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Driving from the front wheels only is 
adopted in some of the types. This has 
also many inherent advantages and per- 
mits the use of large rear wheels equipped 
with steel tires, which draw easier and 
reduce the maintenance cost. To pull out 
of a rut or over an uneven road, is much 
easier than to push through the same 
place. The driving force is always in the 
direction in which the vehicle is guided, 
while in driving from the rear wheels the 
driving force is sometimes nearly at right 
angles to the desired direction of travel. 
It is of great assistance to be able to swing 
the drivers for a “new bite? when in a 
slippery place. When the rear wheels are 
in a rut or depression, an increased lev- 
erage is had by swinging the front or pull- 
ing wheels as is often done with a horse- 
drawn vehicle. 

Steering is accomplished by turning the 
front wheels, in the front-wheel drive, and 
all the wheels, in the four-wheel drive. In 
the latter type the vehicle can be turned 
in an exact circle if desired. This is an 
obvious advantage in crowded traffic. 

From the general specifications of the 
Model A Five-Ton Truck the following 
particulars are extracted: Four-wheel 
drive and four-wheel steer.—Four motors, 
three horsepower each. Overload motor 
capacity 200 per cent.—Transmission, 
“Couple-Gear.” The power is applied at 
the rim of the wheel with a speed reduc- 
tion of twenty-five to one and without the 
aid of countershafts (see description in 
our recent issue of February 13).—Band 
Brakes, on all four wheels, operated in 
two independent groups. Electric brake 
when specified—Wheel steering, vertical 
column, worm and sector principle. All 
four wheels actuated simultaneously from 
the single hand wheel.—Frame, “I” beam 
construction with reinforced oak cross 
jcist—Axles, truss construction with rods 
connecting front and rear to battery frame. 
—Controller, cylinder or street railway 
type, five speeds forward and five reverse. 
The car operates and steers equally as well 
in either direction.—Tire, four inches by 
thirty-six inches, dual solid rubber side 
wire, both front and rear, or our new 
method wood tires when specified.—Bat- 
tery, forty-four cells 19 W. B. National, 
Exide, Universal or “Philadelphia.”— 
Body, to suit purchaser.—Speed, five-and- 
one-half miles per hour with load, six- 
and-one half miles per hour empty.— 
Special attachment, for extra speed up to 
nine miles per hour empty when specified. 

“The Gas-Electric” five-ton truck has 
a forty-horsepower gasoline engine and 
twelve-and-one-half kilowatt. generator in 
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place of storage battery, otherwise the 
specifications are the same as above. 
Some wonderful performances have 
been accomplished with ‘“Couple-Gear” 
trucks. In March of last year the Oliver 
Machinery Company, of Grand Rapids, 
Mich., moved its entire equipment to a 
new location with the aid of a “Couple- 
Gear” five-ton truck, the largest single 
load hauled being a thirteen-ton planer 
loaded on a three-ton trailer. A single 
piece of machinery weighing twenty-five 
tons loaded on a trailer weighing six 
tens was hauled through the strects of 
New York city in January of this vear 
by a five-ton “Couple-Gear” battery truck, 
much of the distance (something over 


a mile) being over a rough Belgian- 
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block pavement with a grade of three 
per cent, the pillars of the elevated rail- 
rcad which occupies the street rendering 
it many times impossible to get a direct 
pull, and frequent piles of snow lying 
directly in the path of the truck, making 
the task still more difħcult. 


ELECTRIC VEHICLE COMPANY, 
CONN. 

This concern manufactures the well- 
known “Columbia Electric?” vehicles in 
addition to a variety of gasoline cars. The 
victoria phaeton is probably their most 
pcpular product, although the brougham 
and landaulet of this make are widely 
known and deservedly approved by the 
best judges. 

The body of the victoria phaeton rests 
op four long, built-up, semi-elliptic 
springs. 

The motor and all mechanical parts are 
attached direct to the body, thus giving 
them the benefit of the body spring sus- 
pension and making it possible to run at 
high speeds over rough roads without in- 
jury to the mechanism. 

The reduction gear and enclosed chain 
connect the motor to the differential gear 
or the driving axle which runs in a tubu- 
lar casing, with all working parts housed 
to exclude dirt. 

The motor is one of the latest develop- 
ments of the General Electric Company 
and transmits its drive through a steei 
helical pinion and bronze helical gear to a 
ccuntershaft, and thence by sprocket and 
chain from the countershaft to the live 


HARTFORD, 


rear axle. This form .of drive insures 
cleanliness, noiselessness, and high eff- 
ciency. 


The controller provides four speeds 
ahead, of four, seven-and-one-half, twelve- 
and-one-half, and sixteen miles an hour, 
respectively, and two reverse speeds. 

There is a double-acting brake for the 
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rear hubs and an independent emergency 
brake on a drum on the motor shaft. Both 
are operated by, foot pedals. 

The running gear is of the reachless 
type, flexible, with single motor drive. 
The steering is accomplished by means of 
a hinged lever. 

This model for the season of 1909 pre- 
scrves the original outward design in full, 
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The chasses are uniform in design, but 
vary in size and power for different c- 
pacities. The bodies may be of the stand. 
ard designs or as required by the cu- 
tomer. The frame is of pressed steel or 
steel channels. | 

The battery has forty-four cells and 
supplies current at eighty-five volts. It 


ELECTRIC VEHICLE COMPANY VICTORLA 
PHAETON, TOP CLOSED. 


but embodies three important changes in 


the mechanism, to wit: the emergency 
brake, in addition to the regular hub 
brake; the addition of two extra cells of 
battery, and the use of Hess-Bright ball- 
bearings in all four wheels. 


GENERAL VEHICLE 


> 


COMPANY, 
CITY. 

This company, which claims to be the 
largest builder of commercial vehicles in 
the world, is building electric vehicles of 
350, 1,000, 2,000, 4,000, 7,000 and 10,000 


NEW YORK 


GENERAL 


pounds capacity and a mileage of twenty- 
five to fifty miles on one charge in com- 
mercial service, in conditions similar to 
those in and around New York city. Their 
three-and-one-half-ton truck, which can go 
thirty 'or forty miles every day, is recom- 
mended for speed and heavy idade: and is 
said to be able to do the work of five or 
six horses every day in the year. 


ELECTRIC VEHICLE COMPANY VICTORIA 
PHAETON, TOP OPEN. 


is suspended in a cradle below the frame 


and can be removed entire or in sections 
from either side of the vehicle. 

The controller is of -the continuous 
torque type, operated by a lever, and i 
placed in an accessible position under the 
seat, 

The motor is built on the advisably 
heavy lines of the electric railway pat 
tern. The armature shaft runs on bul 
bearings. The motor is suspended on! 
cvoss-bar pivoted to the side frames in 
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VEHICLE COMPANY—UNDERNEATH VIEW OF 350-POUND DELIVERY 
RUNABOUT. 


front of the rear axle. This pivoted sus 
pension keeps the motor shaft parallel 
with the countershaft throughout the & 
tire range of chain adjustment and P" 
mits the successful use of an effciel! 
silent-chain drive. The motor is totally 
enclosed and protected from water © 
dirt at all times. It is high above t 
ground and may be easily examined from 
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the rear by opening a hinged cover in the 
motor frame. 

The countershaft is housed and runs on 
four roller bearings which are enclosed in 
a tube held in self-aligning ball sleeves 
supported from the side frames of the 
chassis by riveted hangers. This counter- 
shaft, which may be handled as a single 
unit, consists of two short shafts con- 
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AMBULANCE. 


GENERAL VEHICLE COMPANY 


nected by a spur-gear differential. Each 
of these shafts carries a sprocket which 
drives the roller chain connecting with 
the rear axle. The countershaft is driven 
by a broad silent chain over differential 
gear and motor pinion. 

The wheels are of the artillery type with 
roller-bearing hubs. They carry solid rub- 
ber tires which vary in design on the dif- 
ferent sizes of vehicle. Twin tires are 
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and are controlled by a foot lever at the 


base of the steering post. 
RAUCH AND LANG CARRIAGE 


CLEVELAND, OHIO. 


COMPANY, 


This firm has been in the carriage busi- 
ness for fifty-six years, which is sufficient 


~ X \ 


guarantee of the reliability of their wares. 
Their electric carriages are built in a 
variety of sizes and styles, from the run- 
about, stanhope and victoria, in the 
smaller open sizes, and the coupé in the 
enclosed, to the surrey, brougham and 
landaulet in the larger and heavier cars. 
While the appearance, size and style of 
the various cars are widely different, the 
general idea as to details of body construc- 


STUDERAKER AUTOMOBILE COMPANY RUNABOUT. 


used on the back wheels in the heavier 
machines. 

The wheel-operated steering gear is of 
the gear and sector type. The steering 
column is vertical. | 

The brakes are internal-expansion and 
lcather-faced, operate on the rear wheels, 


tion, trimming and mechanical design is 
the same throughout. 

The chassis consists of a cold-pressed 
steel frame, to which all of the machinery, 
springs, axles and other parts are attached. 
The bodies may be interchanged to suit 
varying conditions of weather. 
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The motor is of the multipolar type 
with ball-bearings in dust-proof cases. 

The controller is simple and efficient. 
All connections to and on it are easily 
accessible. Heavy copper shoes are pro- 


By 


vided at the points subject to wear. 


GENERAL VEHICLE COMPANY 350-POUND ELECTRIC 
DELIVERY RUNABOUT. 


use of this controller, in conjunction with 


the battery and motor, all speed changes 
are made on one voltage, and a continuous 
icrque or pull is obtained throughout the 
entire range of speeds. The controller 
handle, which is operated by the left hand, 
is provided with a safety lock. A forward 
movement of the handle operates the run- 
ning speeds, and an extreme backward 
pull shuts off the power, applies the 
brakes and stops the car. 

All steering is done with the right hand, 
which rests on a bar fitted with a hand 
grip. This bar is made so that it can be 
folded up out of the way when entering 
and leaving the vehicle. 

Two expanding brakes are located im 
the rear wheels, and are operated by a foot 
piece in the floor. These brakes are very 
handy to use when leaving the car, as 
thev can be set and locked. In addition 
to these there are an electric brake and a 
mechanical motor brake that can be ap- 
plied by an extreme backward movement 
of the controller handle. 

“Exide” batteries, assembled in two re- 

ceptacles, one over each axle, are used. 
Doors are provided in the hoods for in- 
spection purposes. 
— The tires are pneumatic or cushion, as 
desired, although the Rauch and Lang 
company has adopted the Goodrich-Pal- 
mer Web as its standard tire. 

The Rauch and Lang Company, be- 
sides a very attractive illustrated cata- 
logue, has issued a book of instructions, 
which, while it applies more especially to 
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their own ,particular makes of electric 
cars, is a veritable mine of information 
on the subject of automobiles. 

STUDEBAKER AUTOMOBILE COMPANY, 

CLEVELAND, OHIO. 

This well-known company manufac- 
tures electric passenger automobiles with 
the avowed purpose for which they are 
primarily suited, for general utility, con- 
venience and economy, and not for speed 
records and long-distance runs, for which 
the gasoline machine is unexcelled. 

The four specialties of the Studebaker 
Company are the Runabout Stanhope, 
Phaeton, Coupé and Suburban Stanhope, 
for which speeds of fifteen, fifteen, thir- 
teen and eighteen and one-quarter miles 
per hour are claimed, respectively. The 
weights of these vehicles are 1,775, 1,775. 
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As instancing the extreme economy of 
their electrics the Studebaker Company 
asserts that with the use of a rectifier for 
charging at home, the maximum cost of 
a Studebaker electric automobile should 
not, under normal conditions, exceed $15 
a month for maintenance. 

THE WAVERLEY COMPANY, INDIANAPOLIS. 
IND. ; 
A mention of the electric vehicle in the 


United States would be incomplete with- | 


out reference to the product of the 
Waverley plant at Indianapolis. 

Originally engaged in the business of 
manufacturing the well-known Waverley 
bicycles, the owners of this great factory 
were among the first to begin experiments 
with storage-battery propulsion as applied 
to automobiles. 


WAVERLEY COMPANY VICTORIA COUPE. 


1,990 and 2,300 pounds, in the order 
named. 

The motor is one of special type, with 
ample overload efficiency to carry the car 
over reasonable grades. 

The batteries of the three first consist 
of twenty-four cells of eleven plates, and 
of the last thirty-six cells of nine plates, 
part carried in front and part in the rear 
to distribute the weight. 

The tires are pneumatic clinchers. 

In all these cars one foot lever controls 
a brake on the rear axle and another a 
brake on the armature shaft. 

All parts of the cars, with the excep- 
tion of the batteries and the lamps, tires, 
rims, horns or other accessories not manu- 
factured by the Studebaker company, are 
warranted against defects in workmanship 
for one year. 


With an electric car that has outgrown 
the experimental stage and has long ago 
solved all those mechanical problems in- 
volved in successful storage-battery pro- 
pulsion, and with a constantly growing 
demand for this carriage in all quarters 
of the country, the present success of the 
company and its future prosperity are 
assured. 

The Waverley people have a design 
patent on their graceful drop sill, used in 
their latest models, an arrangement that 
permits the building of what is probably 
the most compact carriage bodies in use in 
any automobile. By lowering the floor of 
the car the ease of entering and alighting 
is greatly increased, a factor of some im- 
portance to the ladies, while the clumsy me- 
chanical lines affected by some automobile 
builders are entirely done away with. 
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Model 75-C is a four-passenger coupé 
with removable top, permitting the con- 
version of the carriage into a beautiful 
victoria phaeton for summer use. 

The new controller installed in the 
latest Waverleys makes it impossible to 
start except at low speed. 

A new driving system is also installed 
in this model. A special advantage of 
this driving system is the fact that it is 
attached to the body instead of the axle 
and so has the cushioning effect of the 
springs interposed between its weight and 
the tires. 

Model 74 is also equipped in this way. 
This is one of the newest Waverley models 
and is remarkably reasonable in price 
This carriage was first exhibited at the 
Madison Square Garden Show and at- 
tracted very great attention and much 
favorable comment. It must be seen, 
however, to be appreciated. 

Other models are the familiar 70-C and 
67, two of last year’s favorites, and the 
Waverley runabout, model 69, of which a 
phenomenally large number have been 
scld. 


o@e 
Brooklyn Rapid Transit. 

The Public Service Commission has 
made public the earnings statement of 
the various companies in the Brooklyn 
Rapid Transit system for the quarters 
ended December 31, 1908, and September 
30, 1908. The statements of the three 
most important of these follow: 


INCOME ACCOUNT. 


arter ending Sept. 30, 1908: 
ae Brooklyn Brooklyn rer 
ega gt efi am 
Gross from oper...$1,706,047 , 158, : 
Exp., including txs. 1,037,033 1,007,563 605,888 


Net from oper...$ 669,014 $ 751,138 
Income from other 


erie 
$367,771 


SOULCeS.....6e0ee- 20,320 58,792 35,981 
Gross income....$ 689,334 $ 809,930 $403,761 


Deductions Trom none as follows: 
Int. on funded an 

floating debt.....$ 140,259 $ 422,551 
Taxes on property. 65,084 45,88 £5296 
Taxes on earnings. ee 18,174 1330 


Other taxes........ 804 wee eee e 
Rentals ......sssee 387,374 sse ij 
Special approp..... 3,919 ee ee 
Total wawsreseeses $ 623,089 $ 486,611 $259,639 

Net income from all 
sources (su lus). 66.245 g 323,319 14,121 
arter ending Dec. 31, : = 99 
Grace from oper. . .$1,717,968 $1,610,587 $941.4 
Oper. exp., exclu- 6.140 
sive of all taxes. 1,048,744 972,430 Bis 
244,05 


638,157 > 
Net earn. from op.$ Sere $ 31586 43.809 


Inc. other sources. 


-ma a 
Te a, i 

Gross income....$ 688,166 $ 669,743 $285. 
Int. funded an 12 
"“Aoating debt TER 142,741 424,939 Pling 
Taxes on property. 107,458 laian 15.153 
Taxes on earnings. 22,769 16, 1'830 
Other taxes........ 3,804 seet 
Rentals ....esssesse 386,375 case 10,787 
Special approp..... 1,144 eee’ am 
Total ............$ 664,293 $ 568,925 $218.8 
t inc from all 030,018 

Be ree (surplus). 23,873 100,818 1 
Surplus ror Picea is 
quarter in sca 144,1: 
year eke. baesese 66,245 ae _— 

Surplus for six 

ded 4,139 

hen 8h, 1908-.$ 90,118 $ 424,188 $I 


‘Deficit. 


Ouuu O 


stem 


April 10, 1909 


683 


Current Electrical News 


GREAT BRITAIN. 
(Specia? Oorrespondence.) 

LONDON, MARCH 27.—For some time past there has been in 
existence an Electrical Trades Benevolent Fund, the object of 
which is to assist anyone in the electrical industry, no matter 
what his status, who might have fallen upon evil times. In order 
to bring the institution more prominently before the notice of 
those able to support it, a special canvass has been made with 
very gratifying results, and a dinner is to be held next week, 
when the announcement will be made of the result. There is 
also a similar fund administered by the Institution of Electrical 
Engineers, but the objects of the one mentioned above are on 
a much wider basis. 

Coming at the present moment, in the midst of the London 
County Council, experiments with surface-contact systems, and 
the general discussion surrounding this subject, a statement made 
by the chairman of the Hastings & District Electric Tramways 
Company is distinctly interesting. As one of the causes of a 
serious loss, the shareholders have been informed that the ex- 
penses of maintaining a short length of the Dolter surface-contact 
system, which the company has laid down, have exceeded all 
expectations, no less than 1,068 dead studs having had to be 
repaired during one year. It is significant that the company, 
which was a short while ago exploiting the Dolter system in 
England, is no longer doing so, having come to the conclusion 
that the overhead system is the only really commercial one. 

Considerable progress has been made in the work and equip- 
ment of the National Physical Laboratory since the last report. 
A wavemeter for post office wireless installations has been 
calibrated, a variable air condenser being used in its construc: 
tion. An electric furnace room has been erected, and it contains 
a new carbon tube furnace devised by two members of the 
staff. A temperature of 2,000 degrees centigrade can be ob- 
tained. The equipment of this department includes three other 
furnaces for testing radiation pyrometers. Thanks to funds pro- 
vided by the Post Office, the National Telephone Company and 
the India Office, a machine has been constructed for measuring 


the tensile strength of long wires. A 100,000-volt transformer 


supplied by the Westinghouse Company, and taking 20 kilowatts, 
was installed in September. G. 


CONTINENTAL EUROPE. 


(Spectal Corrcspondence.) 

Paris, Marcu 27.—There is considerable activity in the 
Pyrenees region of France in the way of electrical enterprises. 
One of these is an electric railway project which has been lately 
authorized and will soon be put into execution. It includes three 
separate sections of railroad, and one of these will run from 
Auch to Lannemagan in standard-gauge track, with a second 
section leading from the intermediate station of Castelnau-Mag- 
noac to Tarbes. The third line runs in standard gauge from 
Arreau to Saint-Lary. A hydroelectric plant will be erected in 
the valley of the Oule in order to supply the current for these 
lines, as well as the already existing electric railroads from 
Tarbes to Bagneres and others in this part of the Pyrenees re- 
gion. The Southern Railroad Company is carrying out this work. 

An electric railroad line is to be constructed in Austria be- 
tween Klosterneuberg-Kierling and the town of Gugging, the 
project having lately been approved by the minister of railroads. 
A local syndicate has received the concession for building the 
line. There is also to be constructed an electric road from 
Koloszvar to Klausenberg, of fifteen miles length. 

The Gas and Electric Company of Marseilles has recently put 
in service a steam turbine group in the Arenc station. It is a 
4,000-kilowatt turbine-alternator set, with Curtis wheel, and is 
built at the Paris works of the Thomson-Houston firm. Previous 
to this there were installed four 1,000-kilowatt Curtis turbine sets 
in the same plant, using a battery of twelve boilers. For the 
new group a battery of eight Niclausse boilers is now set up. 


A. DE C. 
EASTERN CANADA. 
(Spectal Oorrespondence.) 


OTTAWA, APRIL 3.—The Monk Rural Telephone Company has 
been formed at Carp, Ont., which will operate in a dozen towns 
and villages. The line will use 120 miles of wire, with an up-to- 
date metallic circuit, | 

During the past month, the Marconi wireless station, at Port 
Morien, Nova Scotia, has on several occasions been in communi- 
cation with the French government station in the Eiffel Tower, 
Paris, France. The nature of the signals has not been disclosed. 


The distance from Port Morien to Paris is considerably over 3,000 
miles. The highest previous record made by the Marconi system 
was between Morien and Clifden, Ireland, 2,900 miles. 

The department of lands and forests of the Quebec govern- 
ment has given notice that on May 11 next it will dispose by 
public auction of a seventy-five-year lease of two very important 
groups of waterpowers, viz., the Kai-Kai-Ke group and the Island 
Rapids group, both on the River des Quinze. The first-named 
group, situated twelve miles from the Indian village of North 
Temiscamingue, has a total head of ninety-eight feet, and an 
absolute power, at low water, of 32,980 horsepower. The lessee 
shall be obliged to expend $250,000 on the development of the 
waterpower, at this point, within three years. The Island Rapids, 
which comprise the second group of waterpowers, are eight 
miles from North Temiscamingue. The difference in level, in 
these rapids, is ninety-five feet, and there is an absolute power 
of 32,000 horsepower. The lessee shall be obliged to expend 
$300,000 in the development and working of this waterpower 
within three years after the purchase of the lease. The govern- 
ment binds itself not to sell, for ten years, any lands on the 
banks of the Quinze River on a depth of at least 990 feet 
beyond the lands surrounding the waterpowers, from the foot 
of Island Rapids to Lake des Quinze. 


WESTERN CANADA. 
(Spectal Correspondence.) 


Announcement is made that power will be delivered from 
the plant of the British Columbia Electric Railroad Company 
on Coquitlam Lake, near Vancouver, B. C., early in July. This 
plant is of 10,000 horsepower capacity. 

The ratepayers of Melville, Sask., are considering the or- 
ganization of a local and rural telephone company. Address 
Leon Benoit, secretary of Board of Trade. 

George W. Lang, formerly assistant superintendent of the 
Ottawa Electric Railroad, Ottawa, Ont., has arrived at Calgary, 
Alta., where he will enter business. 

The Goat River Power Company, Creston, B. C., has secured 
a charter to build a ten-mile electric tram line to Port Hill, 
Wash. Work will be started this spring. 

At Heward, Sask., a rural telephone company is being or- 
ganized. Address John Stuart, Heward, Sask. 

The City of Brandon, Man., has made application to the 
City Council at Winnipeg, Man., for power from its plant now 
under construction at Point du Bois. The power would have 
to be transmitted some 200 miles. Cecil B. Smith, civic expert. 
Winnipeg, Man. R. 


IMPORTANT DEVELOPMENTS. 


(Spectal Correspondence.) 


LARGE HYDROELECTRIC PLANT FOR IDAHO—A 75,000- 
horsepower hydroelectric plant is to be built at Cabinet Gorge, 
on Clark’s Fork in Idaho, by the Northern Idaho & Montana 
Electric Company. The plans call for an outlay of approximately 
$2,000,000. The plant is to furnish light and power to towns 
throughout Northern Idaho and Northwestern Montana. 


MONSTER POWER DAM PROPOSED FOR RAILROAD 
ELECTRIFICATION—The president of the Southern Wisconsin 
Power Company, which controls the mammoth electric project 
at Kilbourn, said in a recent interview that his company intends 
to build another dam at Prairie du Sac at a price that will be 
but a fraction of the present cost. A dam to cost $2,500,000 and 
the electrification of the Madison-Portage line of the St. Paul 
road are given as two objects of the company’s endeavors. The 
transmission line from Kilbourn to Watertown will pass through 
Madison, thus affording that city and the towns in the surround- 
ing district additional power from the Wisconsin River country, 
provided that the necessary permission can be obtained. 


CANADIAN COMPANY SEEKS UNIQUE PRIVILEGES— 
The Merchants’ Light, Heat and Power Company of Montreal, 
Can., has applied for incorporation. The capitalization is to be 
$1,500,000, with power to increase this to $3,000,000. The com- 
pany seeks the power to conduct its operations in the city of 
Montreal without civic control. It asks for authority to operate 
in the city within the space marked by Ontario, Craig, Bleury 
and Papineau streets, doing a general business in electricity 
and gas. Any mention of any civic control is carefully avoided 
in the bill for incorporation. The petitioners»for incorporation 
are Odilon Lemire, J. B. Letendre, B. Mercier, AT, (Vallieres,>O. 
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Lecompte, J. O. Lebrecque, W. U. Boivin, N. Beaudry, P. Daoust, 
A. Lavallee, A. Valiquette, L. J. Tarte, J. B. Baillargeon, J. H. 
Galarneau, J. Durand, G. Maillet, F. A. Fleury, R. A. Brossard. 


THE GREAT NORTHERN RAILROAD PIONEERS THE 
APPLICATION OF ELECTRIC POWER FOR HANDLING 
HEAVY FREIGHT—Four big electric motors will be delivered 
to the Great Northern road in St. Paul, to be used in the move- 
ment of heavy traffic in the mountain regions of Montana, Idaho 
and Washington, and in the tunnels that have been constructed 
through the ranges. These machines are of the three-phase type, 
and their use is said to mark a new era in the application of 
electricity to the movement of traffic. It has cost the road about 
$1,250,000 to make this new departure and provide the equipment 
for operating electrically. It claims to be the first road in the 
country actually to handle freight on heavy grades with any- 
thing but steam locomotives. 


LARGE HYDROELECTRIC POWER PLANT IN NEW ENG- 
LAND NEAR COMPLETION—The dam for the immense power 
plant on the Connecticut River, six miles south of Brattleboro, 
Vt., which is to supply factories with power within a radius of 
sixty miles, has been finished and the power house itself is near 
completion. It is authoritatively stated that power will be ready 
for delivery about June 15. The dam is 650 feet long, not: in- 
cluding the foundation of the power house, whicn is 250 feet 
long and is built in the river and is really a part of the dam. 
Wires are being strung on a line of steel towers to Fitchburg, 
Mass., which will be one of the chief distributing centres, and 
a line of poles has been built to Brattleboro. The building of 
the plant has involved an expenditure of more than $1,000,000. 


LIGHTING AND POWER 


(Special Correspondence.) 


OLNEY, TEX.—T. H. Kemp will establish an electric-light 
plant here. 


MINCO, OKLA.—This city is about ready to let the contract 
for an electric-light plant. 


OKEMAH, OKLA.—This city has voted $50,000 in bonds for 
an electric-light and water plant. 


KOOSKIA, IDAHO—The Kooskia Milling and Power Com- 
pany will install an electric-light plant. 


BIRMINGHAM, ALA.—The Big Hillabee Power Company of 
Alexander City has been incorporated with a capital of $25,000. 


AUSTIN, TEX.—A bill has been introduced providing a sys- 
tem of electric power, light and water for state institutions in 
this city. 


TUCKAHOR, N. J.—The Tuckahoe Light and Fuel Company, 
recently formed in this city, has secured a charter for a town 
lighting plant. 

TRENTON, N. J.—The Sioux City Service Company, an 
electrical light concern, has increased its authorized capital stock 
from $25,000 to $2,000,000. 


NEW RICHMOND, WIS.—The power plant of the Willow 
River Lumber Company is to be increased so as to enable the 
plant to increase its capacity. 


PACHUCA, STATE OF HIDALGO, MEXICO—Jose Luis 
Requena has been granted a concession to install a hydroelec- 
tric plant on the Tepeji River. D. 


READING, PA.—The stockholders of the Metropolitan Elec- 
tric Company and the Reading Power Company unanimously 
agreed to merge the two, with headquarters at Reading. 


CHICKASHA, OKLA.—The company operating the power 
plant on the Washixa River will, in the immediate future, install 
$50,000 worth of additional machinery with a view to doubling 
the capacity of the plant. 


SAN ANTONIO, TEX.—A new power plant, to be modern 
in every respect and of a larger size and capacity than any other 
plant in Texas, will be built by the San Antonio Gas and Elec- 
tric Company in the near future. 


POUGHKEEPSIE, N. Y.—The. Hopewell Light Heat and 
Power Company has been incorporated with a capital stock of 
$50.000. It will furnish electricity for the towns of East Fishkill, 
Fishkill, Beekman, La Grange and Wappingers. 


DETROIT, MICH.—The Leland Light and Power Company 
has filed articles of incorporation; capital stock, $30,000. The 
company will do a lighting and electric power business in Leland 
and three or four other points in Lenawee County. 


MUSKEGON, MICH.—Well-known men here are arranging 
for a big hydroelectric plant to be erected on White River to 
furnish power for northern Muskegon County at five cents per 
kilowatt-hour, with a twenty-four-hour lighting service. 


WILKESBARRE, PA.—The Harwood Light and Power Com- 
pany has commenced operations for the erection of a monster 
power house at Harwood. Both the power house and boiler 
houses will be entirely of steel and will be strictly fireproof. 
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SAVANNAH, GA.—The Savannah Lighting Company has or. 
dered a 1,500-kilowatt Allis-Chalmers steam turbine, which, when 
installed, wil] almost double the present capacity of this plant. 
The company, of which H. LeVaque Wills is general manager, is 
now putting in two new power circuits. 


BERKELEY, CAL.—The Pacific Gas and Electric Company 
has taken out a permit for the erection of the new power sta- 
tion which the company will construct at Hearst and McGee 
streets for the transforming of the high power carried into 
Berkeley preliminary to its distribution locally. 


LYNCHBURG, VA.—E. R. Monroe is completing the organ. 
ization of a company to develop a 5,000-horsepower hydroelectric 
plant on the Staunton River, twenty-five miles from Lynchburg. 
The dam will cost 300,000. The company will transmit the 
power to Lynchburg, Alta Vista and Brookneal. 


GRAND RAPIDS, MICH.—The Grand Rapids-Muskegon Power 
Company is contemplating the installation of an auxiliary steam 
plant of about 25,000 to 30,000 horsepower to supplement its 
hydroelectric power plant during the dry season, when the low 
water is a serious menace to the efficiency of its electric service. 


7 MEXICO CITY, MEXICO—A large hydroelectric plant is 
being installed by the firm of Veyan, Jean y Company, near 
this city. A canal from the Alameda River will furnish water 
for the power, which will be used in lighting this city. The 
system will be placed in operation by the early fall of next 
year. D. 


BINGHAMTON, N. Y.—An expert electrical engineer has 
been appointed to estimate the approximate cost of a municipal 
lighting plant for Lestershire with a view to determining the 
advisability of its installation. The work will be carried on 
under the supervision of a lighting committee of three village 
trustees. 


NAVY YARD, PUGET SOUND, WASH.—The steel frame of 
the new $500,000 central power plant has been erected by the 
Brown-Ketchum Steel Works. The plant, which is to supply 
light and power to all the shops of the yard, will be completed 
and turned over to the United States government early in the 
summer. 


RICHMOND, IND.—The terms of the contract for furnishing 
electric lights and power to the town of Liberty have been ac- 
cepted by Robert Asche of this city. Mr. Asche expects also 
to induce a large number of farmers along the pike between 
this city and Liberty to make use of electricity for lighting and 
power purposes. 


SPOKANE, WASH.—It is reported that the Portland Canal 
Mining Company, a $1,000,000 concern, capitalized under the laws 
of British Columbia, has just completed arrangements whereby 
$100,000 has been underwritten. During the coming season the 
company will install a power plant, aerial tram and concentrator 
at an approximate cost of $75,000. 


BROOKLINE, MASS.—William F. Humphrey, chairman; 
Henry Howard, secretary, and Philip S. Parker, John A. Curtin 
and Nathaniel Conant, a committee appointed at the annual 
town meeting in Brookline, March 14, 1907, to consider the ques- 
tion of establishing a municipal light plant, has issued a report 
which finds the matter inexpedient. 


WORCESTER, MASS.—The Sterling selectmen have granted 
a franchise to the Connecticut Power and Transmission Com- 
pany on the understanding that the company shall furnish power 
to Sterling at the rate of twoand-one-half cents per kilowatt: 
hour, delivered in the centre of the town, this rate to apply to 
any and all power that the town may require. 


PROVIDENCE, R. I.—The firm of H. B. Rust & Company of 
this city has made an informal offer to take over the electric 
lighting plant of the Pascoag Fire District and to run it for 4 
term of either fifteen or twenty years, receiving $4,000 annually 
for furnishing street lights, and at the end of that time to turn 
the plant over to its present owners in good condition, at 4 
recent meeting of the Pascoag Fire District. 


COLUMBUS, OHIO—An agitation is on foot to adopt the 
system in vogue in Detroit, where, once a year, in the fall, rep- 
resentatives of each of the wire companies and the city meet 
and agree upon what portion of the streets shall be cleared of 
overhead wires, the average amount of work done each year 
being two miles. All wires enter into one conduit. The expense 
is lumped and divided equally among the parties interested. 


BURLINGTON, N. C.—A franchise has been granted to the 
Southern Power and Traction Company to enter the city with 
its lines and furnish power to plants using twenty horsepower or 
more. This restriction to plants of twenty horsepower was man 
because of the fact that the city owns its lighting plant, an 
has just ordered the machinery changed from alternating to 
direct current, and will furnish day current and power. The 
Southern Power and Traction Company will build a large dam 
across Haw River, from which it is estimated 14,000 horsepower 
will be derived, and has secured franchises to enter Burlington, 
Graham, Reidsville, Wentworth and other places with its lines. 
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ELECTRIC RAILWAYS. 


(Spectal Correspondence. ) 


EL PASO, TEX.—A sum of upward of $50,000 has been 
raised to start an interurban line. 


JEFFERSONVILLE, IND.—Otto W. Pegee has begun a sur- 
vey for a new traction line between this city and Cincinnati, S. 


SPARTA, WIS.—The Sparta-Melrose Electric Railway is now 
a certainty, as the $300,000 necessary to build the road has all 
been subscribed. . 


OKLAHOMA CITY, OKLA.—A special election will be held 
April 27 to decide whether a franchise for the Oklahoma-El Reno 
Interurban Line shall be granted. 


MONROE CITY, IND.—The building of the Vincennes & 
West Baden Traction Line has been assured by a favorable 
subsidy election in Vincennes township. 


TOLEDO, OHIO—R. P. Hankey of, Detroit, who plans the 
construction of an Ohio electric line, has sold $800,000 of a 
$1,000,000 bond issue. Construction of the line will be begun 
at once. 


ST. LOUIS, MO.—Work will begin at once on the new elec- 
tric line between East St. Louis and Waterloo, and the road will 
be in operation in about six months. The capital to build the 
road has been oversubscribed. 


JOLIET, ILL.—The interurban electric line being con- 
structed between Joliet and Chicago Heights by the Joliet & 
Southern Traction Company will be completed about May 1, ac- 
cording to announcement made by President H. A. Fisher. 


INDIANAPOLIS, IND.—Judge Carter has granted the peti- 
tion of the stockholders to order the receiver of the Indianapolis 
& Newcastle Traction Company to advertise for bids for the 
completion of the line between Indianapolis and Newcastle. $. 


MONTEREY, CAL.—The Pacific Grove & Monterey Electric 
Railway Company is now making surveys for a new electric 
road to connect this city with Del Monte Heights and Hot 
Springs. It is estimated that the undertaking will cost about 
$35,000. A. 


COLUMBUS, OHIO—The Ohio Electric Railway Company, 
capital $50,000, has been incorporated here to build an electric 
interurban line from Bucyrus through Tiffin to Toledo. The in- 
corporators are: G. W. Stewart, J. S. Gray, B. F. Whitney, K. 
Feickert and S. A. Whiting. 


EUFAULA, ALA.—At a recent conference held in this city 
concerning the proposed electric road to connect Eufaula, Abbe- 
ville and Dothan, it was agreed to utilize the waterpower of the 
Choctahatchee River by damming the stream, a permit having 
been granted by Congress to do so. 


ALBANY, N. Y.—The Public Service Commission, second 
district, has given its approval of a lease by which the Buffalo 
& Lackawanna Traction Company leases all its corporate prop- 
erty, franchise and privileges to the Buffalo & Lake Erie Trac- 
tion Company for a term of 999 years. 


AKRON, OHIO—The Northern Ohio Traction Company has 
authorized an issue of $1,000,000 six-per-cent collateral trust 
notes to be dated May 1, 1909, and to mature in annual install- 
ments on November 1, from 1911 to 1918, the proceeds of which 
will be used to provide for the payment of maturing obligations. 


GREENSBORO, N. C.—The electric railway system of the 
Greensboro Electric Company to the North Carolina Public 
Service Corporation, a concern backed by Coler & Company, of 
the New York banking house of W. N. Coler & Company, took 
place on March 23. The company has a capitalization of $3,500,- 
000. Extensive improvements to the railway, light, power and 
also the gas service are contemplated. Power is at present con- 
tracted for from the Southern Power Company. L. 


CHICAGO—Interurban connection between South Bend, Ind., 
and Chicago was opened on Sunday, April 4, when the first train 
of Chicago, Lake Shore & South Bend Railway made its way 
over the new tracks of the Kensington & Eastern Railroad, that 
was recently given a franchise to act as a connecting link be- 
tween the Indiana system and the Illinois Central Railroad. Elec- 
tric power was used up to 138th Street, and from this point 
through the city to the Kensington station of the Illinois Central 
steam locomotives hauled the interurban cars, 


NEW YORK, N. Y.—The Public Service Commission has 
granted permission to Receiver Whitridge, of the Third Avenue 
Railroad Company, to build a single-track extension two-thirds 
of a mile long on Fort George Avenue. The franchise for this 
extension was signed by the mayor on March 4 this year, The 
commission is of the opinion that this extension will not only 
be of advantage to the Third Avenue company, but will be a 
convenience to the public and tend to reduce accidents and in- 
crease the service at this point where there is so much con- 
gestion during the summer months. 
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TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


CROAKER, S. D—The Bradley-Croaker Telephone Company 
has been incorporated with a capital stock of $24,990. 


MANITOWOC, WIS.—The Chicago & Northwestern Railway 
Company has plans for the complete rebuilding of its telegraph 
lines to Milwaukee, a distance of 77 miles. C: 


SOUTH OMAHA, NEB.—The Independent Telephone Com- 
pany will shortly commence work on the erection of an ex- 
change at Twenty-fifth and M streets, to cost $15,000. C. 


DANVILLE, VA.—The Providence Telephone Company has 
been incorporated by C. B. Flinttop, of Danville, Va.: D. G. Wit 
kins, of Blanch, N. C., and others. Capital stock, $5,000. L. 


SEATTLE, WASH.—The Seattle Home Telephone Company 
has applied for incorporation. The capital is $500,000. Incor- 
porators are S. Hil, H. Lindley, E. A. Stuart, M. H. Arnold, 
W. G. Colins. 


HAZLETON, IOWA—The Otter Creek Telephone Company 
will incorporate under the name of the Hazleton Farmers’ Tele- 
phone Company. D. N, King, president and general manager; 
E. J. Short, secretary. C. 


HAYMARKET, VA.—The Bull Run Telephone Company has 
been organized in this town, with $5,000 capital. The president 
is William Beverly, Broad Run; vice-president, Lee Howdershell, 
The Plains, Va.; secretary and treasurer, P, D. Brawner, Broad 
Run, Va. L. 


OAKLAND, CAL.—The Home Telephone Company has se- 
cured a fifty-year franchise to operate telephone lines in Alameda 
County outside of the incorporated towns. The company has 
promised to pay $2,500 and to place all its wires along the Foot- 
hill Boulevard underground, 


MOORES HILL, IND.—The Moores Hill Telephone Company 
has filed articles of incorporation and is now in the market for 
material, equipment and expert labor for the construction of a 
new telephone system in Moores Hill and adjacent territory. 
M. C. Mulford is president. S. 


FORT WAYNE, IND.—A. L. Lewis, manager of the Great 
Lakes Radio Telephone Company, has let a contract for the 
elevation of a 120-foot wireless tower in this city. Mr. Lewis 
says the plans are all made for the opening of a wireless sta- 
tion at this point in a short while. S. 


CONCORD, N. H.—Articles of incorporation have been filed 
by the Winnipesaukee Telephone Company of Laconia. The 
capital stock is $180,000. The incorporators are J. N. Keller of 
Surrey, F. W. Story, Hon. W. F. Knight and C. W. Vaughan of 
Laconia, and Hon, J. B. Morrill of Gilford. 


CARSON CITY, NEV.—The Nevada Telephone and Tele- 
graph Company has recently been granted a franchise to run 
a line from Tonopah to Reno via Carson and Ely. This wil 
mean the expenditure of nearly $300,000 and will result in 
cheaper rates for telephoning and telegraphing between the 
various cities of the state. It is understood that the work of 
construction will be commenced at once and be completed as 
speedily as possible. 


OBITUARY. 


G. CHARLES CONNER, who was for over six years manager 
of the Philadelphia office of the Sprague Electric Company, died 
on March 27. He became ill in his office on February 17, and 
was immediately taken to his home and later to a hospital. Two 
days later he was operated upon because of an intestinal abscess. 
Blood poisoning set in, and for a little more than a week he 
made a hard struggle for life, that was of no avail. The funeral 
was held at his late residence, 524 Righter Street, Philadelphia, 
on March 30. The interment was in Indianapolis. Mr. Conner 
made a large circle of friends by his cordiality, straight business 
dealings and thorough knowledge of the electrical business. He 
leaves a widow and a son three years old, to whom sincere sym- 
pathy is extended. 


WILLIAM H. WAHL, for thirty years secretary of the 
Franklin Institute, died in Philadelphia on March 23, aged sixty 
years. He was a graduate of Dickinson College and in 1869 
received the degree of Ph. D. from Heidelberg after two years’ 
graduate study at this German university. He was first chosen 
secretary of the Franklin Institute in 1870 and served four 
consecutive years. In 1882 he was again chosen to this posi- 
tion and held the office continuously to his death. Last January 
he was made honorary secretary. Dr, Wahl was at various 
times editor of the Polutechnic Review, Engineering and Mining 
Journal and the Manufacturer and Builder, holding the last editor- 
ship from 1880 to 1895. As secretary of the Institute he edited 
the Journal of the Franklin Institute. His long and capable 
service for the Franklin Institute accounted in no small degree 
for the highly successful work it has conducted. Dr. Wahl was 
also a special investigator of metallurgical and electrochemical 
processes. 
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ELECTRICAL SECURITIES. 


Considerable progress was made last week in the bull move- 
ment, trading expanding conspicuously and the daily average ris- 
ing to a point not far below a million shares. General gains 
were made and the average touched a new high level for the 
year. Commission house business, however, reports a continu- 
ance of public indifference, and there has been little genuine 
outside buying. 

The quarterly dividend of two-and-one-half per cent on the 
$12,000,000 stock of the Brooklyn City Railroad Company, leased 
for 999 years to the Brooklyn Heights Railroad Company (Brook- 
lyn Rapid Transit), which guarantees dividends of ten per cent 
as rental, will be paid April 15. Books closed April 1 and will 
reopen April 16. 


New York: Closing. 
Allis-Chalmers common ...........--eeee- 15% 
Allis-Chalmers preferred ........ ae ee 461% 
American Tel. and Tel. Company......... 131% 
Brooklyn Rapid Transit............-.+.006 75 
General Electric. 6.66 cciessisiseesc ewer 1561% 
Interbdborough-Metropolitan common ....... 14% 
Interborough-Metropolitan preferred ...... 44 
Kings County Electric..................6. 125 


Mackay Companies (Postal Telegraph and 


Cables) COMMON ..........c cece cen ecees 73% 
Mackay Companies (Postal Telegraph and 

Cables) preferred .........0 cee eee eeeees 71% 
Manhattan Elevated ...............0 eee eee 143 


Metropolitan Street Railway.............. 23 


New York & New Jersey Telephone....... 110 
Western: Union ‘v2.6 c082ce8s wh on atoo sews we 6614 
Westinghouse Manufacturing Company.... 81% 


Western Union officials say the current volume of business 
is the largest seen since the operators’ strike and nearly equals 
the high record of normal periods. The operating ratio is lower 
than ever before, 

President Winter, of the Brooklyn Rapid Transit Company, 
in a recent statement, said that the effect of the opening of the 
subway to Brooklyn upon the traffic on the bridge lines of the 
Brooklyn Rapid Transit was a reduction of from twelve to fif- 
teen per cent. When the subway was first opened the bridge 
traffic fell off about thirty per cent, he said, but this has since 
been reduced to the smaller figure. The subway, instead of 
hurting Brooklyn Rapid Transit traffic generally, stimulated short- 
haul business, which had offset the falling off in bridge traffic. 
The company was also now able to handle this traffic more effi- 
ciently. Just now Mr. Winter said the gross revenues of the 
company are running from $3,000 to $4,000 a day ahead of the 
receipts, at this time a year ‘ago. 


Boston: Closing. 
Edison Electric Illuminating .............. 258 
' Massachusetts Electric .....-....-.eeeeeee 72 
New England Telephone ........--+.+---ee:- 132 


Western Telephone and Telegraph pref.... 

Gross earnings of the Massachusetts Electric Companies for 
March showed an increase of 4.4 per cent, or $21,800; this is 
compared with a gain in February of $12,000, or two-and-two- 
thirds per cent, and a January gain of -$21,000, or four per cent. 
Had the Old Colony Lines done as well as Boston & Northern, 
the gain for the month would have exceeded six per cent, the 
actual figures for the two operating companies being a gain of 
$2,800 for the Old Colony and $19,000, or 6.2 per cent, for Boston 
& Northern. 


Philadelphia: Closing. 
Electric Company of America............. 12% 
Electric Storage Battery common.......... 46 
Electric Storage Battery preferred......... 46 
Philadelphia Electric ..........-.0 cee eeees 11% 
Philadelphia Rapid Transit................ 29 
United Gas Improvement................... 90% 

Chicago: Closing. 
Chicago Telephone ...........-.eeeeeeeeee 132% 
Commonwealth Edison .............+.605- 112 
Metropolitan Elevated preferred........... 50 
National Carbon common.............-40.. 85 
National Carbon preferred................. 118 


Northwestern Elevated’s daily average of passengers carried 
in March increased 13,023, or 12.62 per cent. 


PERSONAL MENTION. 


MR. WILLIAM MARCONI is to have conferred upon him by 
the University of Liverpool, the degree of LL.D. 

MR. C. H. MINOR, former manager of the Western Electric 
Company at Omaha, Neb., has been transferred to Kansas City 
and will be succeeded by L. E. Sperry, assistant manager at 
Kansas City. 


MR. H. L. SHIPPY, formerly treasurer of the John A. Roeb- 


ling’s Sons Company, of New York, is still under medical care 
at Rome, N. Y., where he is being treated for cancer. Mr. 
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Shippy has passed through a very severe ordeal, and is nov 
reported to be improving, with the expectation of recovery. 


MR. W. R. KENNY of Greensburg has been elected superir 
tendent of lighting of the West Pennsylvania Electric Company, 
with control of its entire electric system. His appointment dates 
from April 1. 


MR. WILLIAM P. HEMPHILL, general manager of the 
Topeka Independent Telephone Company, has been elected presi. 
dent of the Kansas Independent Telephone Association to suc. 
ceed W. H. Nelson. 


MR. J. F. JONES, formerly of the transformer department 
of the Ft. Wayne Electric Company, has accepted a position in 
the transformer sales department of the Wagner Electric Manv- 
facturing Company of St. Louis, Mo. . 


MR’ CYRUS OSBORNE BAKER, the platinum importer, re 
turned to New York the first of the week, after some two 
months’ rest with Mrs. Baker in the pleasant places of Florida 
Mr. Baker has completely regained his health. 


MR. WALTER L, THOMPSON contributes an interesting ar- 
ticle in this issue on the abuses of storage batteries in electric 
vehicle work. He speaks with authority on this subject, having had 


. for a long period an expert experience with storage batteries of 


various makes. Mr. Thompson maintains an extensive practice 
in battery repairing, handling batteries for electric trucks and 
pleasure vehicles, for lighting and ignition, at his station at 56? 
West Fifty-second Street, New York city. He is also New York 
and eastern agent for the Philadelphia Storage Battery Company, 
Philadelphia, Pa. 


PROF. HENRY HUTCHINSON NORRIS was elected on April 
3 by the board of trustees of Cornell University directing: head 
of the department of electrical engineering at Sibley College of 
Engineering. Since the resignation of Prof. H. J. Ryan, four 
years ago, Professor Norris has been acting head of this depart 
ment. Professor Norris is well liked by both the students and 
faculty of Cornell and has won the esteem of all engineers with 
whom he has come in contact. He is an active member of the 
American Institute of Electrical Engineers, of whose educational 
committee he is now chairman. He has taken a prominent part 
in discussions on engineering education, and is the author of sef- 
eral papers and books on this subject. 


DATES AHEAD. 


Louisville Electrical Show. The Armory, Louisville, Ky. 
April 12-24, 


Missouri Electric Light, Gas and Railway Association. An 


‘nual convention, Springfield, Mo., April 15-17. 


Iowa Electrical Association. Annual convention, Cedar Rap- 
ids, Iowa, April 21-22. 

Iowa Street and Interurban Railway Association. 
convention, Cedar Rapids, Iowa, April 22-24. 

American Electrochemical Society. Next meeting, Niagara 
Falls, Ontario, May 6-8, 


Omaha Electrical Show. 


Annual 


Omaha Auditorium, Omaha, Neb. 


May 6-15. 


Southwestern Electrical and Gas Association. Annual cot: 
vention, Dallas, Tex., May. 

Nebraska Electrical Association. 
Neb., May 11-13. 

‘Arkansas Association of Public Utility Operators. 
meeting, Hot Springs, Ark., May 12, 13, 14. 

American Association of Electric Motor Manufacturers. Al: 
nual convention, Hot Springs, Va., May 17-20. 

Ohio Society of Mechanical, Electrical and Steam Engineer 
Annual convention, Canton, Ohio, May 21-22. 

West Virginia Independent Telephone Association. 
convention, Parkersburg, W. Va., May 27-28. 

National Electric Light Association, Annual convention, At 
lantic City, N. J., June 1-4. 

Association of Edison Purchasing Agents. 
tion, Atlantic City, N. J., June 1-4. 

American Railway Master Mechanics’ Association. 
convention, Atlantic City, N. J., June. 

Master Car Builders’ Association. 
lantic City, N. J., June. . 


Annual convention, Omaha 


Annual 


Annual 


Annual conver 


Annual 


Annual convention, At- 


Canadian Electrical Association. Annual convention, Que 
bec, Canada, June 16-18. Nest 
Association of Railway Telegraph Superintendents. 
meeting, Detroit, Mich., June 23. navel: 
American Institute of Electrical Engineers. Annual co 
tion, Thousand Islands, N. Y., June 28. a. Toledo 


Ohio Electric Light Association. Annual conventio 
July 13-15. 

National Electrical Contractors’ Associat 
tion, Toledo, Ohio, July 21-23. 


jon. Annual conve? 


— 


p 
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INDUSTRIAL ITEMS. 


WICKES BROTHERS, Saginaw, Mich., have issued a new 
monthly stock list of boilers, engines, dynamos, motors and 
machinery. 


THE HOLOPHANE COMPANY, of New York, announces im- 
portant changes in prices, discounts, etc., to go into effect April 
1. These are contained in Bulletin 21, which is now ready for 
distribution. 


THE CENTRAL ELECTRIC COMPANY, Chicago, is distrib- 
uting a circular descriptive of its new line of disconnecting 
switches, fuses, lightning arresters, etc. Copy of this circular 
will be mailed upon request. 


THE F. BISSELL COMPANY, of Toledo, Ohio, is sending 
out, as usual, its clever monthly calendar cards. The one for 
April states that “we would like to pin your orders on our line,” 
and shows a miniature clothespin with which to do it. 


THE ROBINS NEW CONVEYOR COMPANY, of 38 Wall 
Street, New York city, has removed its offices and factory to 72 
Front Street. The company has leased the entire building, in 
which greatly increased manufacturing facilities are provided for 
the expansion of its rapidly growing business, 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, is erect- 
ing a new factory plant of double its present capacity. The 
new shops will contain all the latest labor-saving devices, and 
many new features regarding the general lay-out. It is expected 
that the new plant will be ready for occupancy some time in the 
early fall, 

THE TRUMBULL ELECTRIC MANUFACTURING COM- 
PANY, Plainville, Conn., has issued the April number of its 
“magazinette” called “Trumbull Cheer,” which is an illustrated 
catalogue and price list of switches and stock panels, together 
with a medley of more or less humorous sayings, jokes and 
philosophies. 


THE PHOSPHOR-BRONZE SMELTING COMPANY is distrib- 
uting its price list No. 24, dated April 1, 1909. It covers Elephant 
Brand phosphor-bronze ingots and castings, hardening alloys, 
rolled and drawn rods and bars, wires and wire ropes, sheets 
and plates, and gives weights, dimensions and gauges, as well 
as prices. Copies of this price list can be obtained by address- 
ing the company at 2200 Washington avenue, Philadelphia, Pa. 


THE NERNST LAMP COMPANY’S well-known monthly, The 
Glower, contains, in a recent number, besides its descriptions of 
new installations of Westinghouse-Nernst lamps, the beginning 
of an interesting article by A. L. Eustice on “Modern Illumina- 
tion Practice.” In the first installment is pointed out the impor- 
tance of a careful selection of test stations in making an accu- 
rate and unprejudiced test of a commercial lighting installation. 


THE AMERICAN ELECTRIC FUSE COMPANY, Muskegon, 
Mich., is distributing some interesting literature devoted to its 
various specialties. This includes a bulletin describing black 
enameled wire, a folder describing the American igniter, a data 
sheet covering an extensive line of telephone protectors and‘ spe 
cialties, and a very interesting catalogue describing and illustrat- 
ing the Allen-Bradley rheostats and electric-controlling apparatus. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio, 
has issued catalogue No. 75, entitled “The Standard,” Motor 
Book for 1909. This catalogue illustrates and describes various 
kinds of small motors for driving grinders, buffers, drills, jewel- 
ers’ lathes, dental engines, speed lathes, sewing machines, ice- 
cream freezers, band saws and the like. Small motor-generator 
sets, dynamotors and steam-engine direct-coupled generator sets 
are also described. 


DOSSERT & COMPANY of New York have received orders 
for solderless cable connectors during the past week from the 
General Electric Company for sixty large angle and rectangular 
back-connecting lugs for 2,000,000 circular mils cable for elec- 
tric smelting furnaces: from the Southern Wisconsin Power 
Company for 200 cable taps and ninety-degree angle lugs; from 
the Electric Appliance Company for 450 two-way connectors, and 
from E. C. Tibbals & Company for 1,000 front-connected lugs for 
panels and switches. 
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THE PETTINGELL-ANDREWS COMPANY, of 
Boston, has adopted a new trade-mark to appro- 
priately designate its relation to its particular prod- 
ucts. In the word “Exemplar,” meaning “a model 
or pattern to be followed or copied, a criterion of 
perfection,” the company believes it has selected a 
word-motto which the history of its past endeavors 
makes applicable, and which also sets a standard for its business 
for all time to come, 

THE GENERAL ELECTRIC COMPANY, of Schenectady, 
N. Y., has ready for distribution a number of new bulletins and 
circulars. Bulletin 4655 is devoted to a form of electric furnace 
used for hardening, tempering and annealing purposes; the out- 
fit consists of the furnace proper, a regulating transformer and 
switchboard panel. Bulletin 4654 treats of section switches for 
feeder lines; these are mounted in a housing ready for erection 
on the pole, and are furnished in capacities from 200 to 1,200 
amperes. Circular 3757 states the advantages to be derived from 
the use of tantalum incandescent lamps for the illumination of 
railroad cars, and contains a reference to the generating outfit 
designed by this company for use in connection with train light- 
ing. Circular 3761 describes extension diffusers especially adapted 
for store lighting, where artistic and at the same time scientific- 
ally designed incandescent-lamp fixtures are desired. A folder 
(No. 3765) explains the construction and gives the advantages 
of bell-ringing transformers, with 110-volt primaries and secondary 
taps, to give six, twelve or eighteen volts. 


THE CROCKER-WHEELER COMPANY, of Ampere, N. J, 
recently received an order through its Denver office for a num. 
ber of small motors, to be installed in the plant of the Cox-Clark 
Engraving Company, Barclay Building, Denver. There will be 
seven 230-volt direct-current motors from one-half to three horse- 
power, to be used for individual drive on engraving and electro- 
typing machinery. One of the largest orders booked by the com- 
pany during the past week is that for fourteen three-phase, sixty- 
cycle, squirrel-cage induction motors, aggregating 220 horsepower, 
for Johnson & Johnson, New Brunswick, N. J. Other induction- 
motor sales of the week are those for 160 horsepower of the 
wound-rotor type for the Buffalo Copper and Brass Company, of 
Buffalo, and a twenty-horsepower for the Frick Company, 
Waynesboro, Pa. The demand for direct-current apparatus still 
continues. The Eastwood Wire Manufacturing Company, Belle- 
ville, N. J., has ordered a 250-kilowatt, engine-type generator, 
and the Atlantic Hotel, Bridgeport, Conn., has purchased a 
thirty-five-kilowatt similar machine. A large rolling míll near 
Pittsburg has placed an order for 244 horsepower of direct- 
current motors of the rolling-mill type. Other direct-current sales 
are those of twenty motors for the Lanston Monotype Machine 
Company, Philadelphia; a seventy-five-horsepower motor for the 
W. W. Herron Lumber Company, Mobile, and six motors for the 
F. P. Little Electric Company, Buffalo. 


THE ROLLER-SMITH COMPANY, whose main office is at 
203 Broadway, New York city, announces the issue of its first 
catalogue of electrical instruments, which is now ready for dis- 
tribution. The following is taken from the foreword catalogue: 
“The Roller-Smith Company is a consolidation of the Whit- 
ney Electrical Instrument Company, whose factory was for 
years located at Penacook, N. H., with the Switchboard Equip- 
ment Company, whose manufacturing plant occupied other prem- 
ises at Bethlehem, Pa. The forces of both concerns have been 
retained intact, so that the consolidation has available the more 
than fifteen years’ experience of the Whitney Company in the 
manufacture of all types of electrical measuring apparatus, and 
the more than three years’ experience of the Switchboard 
Equipment Company in the manufacture of circuit-protective 
devices. We would strongly emphasize our long experience, as 
this is of vital importance in the proper manufacture and design 
of apparatus in our lines, and should be given serious weight by 
prospective purchasers.” The catalogue contains illustrations and 
descriptions of electric railway bond testers, decade pattern 
bridges, circuit breakers of all kinds, direct and alternating cur- 
rent instruments, both portable and switchboard types, ohm 
meters, testing sets, etc. There is also given a minute descrip- 
tion of the mechanism, operation and use of some of the instru- 
ments and other matter of a useful and interesting nature. 


Directory of Electrical and Allied Engineering and Scientific 
Societies. 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
Lloyd Lyon, secretary and auditor Mobile Light and Railway 
Company, 158 Government Street, Mobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 


TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. Annual convention, Hot Springs, 


Va, May 17-20. 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. 
W. Richards, Bethlehem, Pa. Next regular meeting, Niagara 
Falls, Ontario, May 6-8. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secre- 
tary, Dr. Albert C. Geyser, 352 Willis Avenue, News York city: 
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AMERICAN FOUNDRYMEN’S ASSOCIATION. Dr. 


Richard Moldenke, Watchung, N. J. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 


Secretary, 


Thirty-ninth Street, New York city. Annual convention, 
Thousand Islands, N. Y., June 28. 
AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 


Rossiter W. Raymond, 29 West Thirty-ninth Street, 
York city. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th Street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill: 
Annual convention, Atlantic City, June. 


New 


AMERICAN ROENTGEN-RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 
AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 


Prof. Edgar Marburg, University of Pennsylvania, Philadel- 
phia, Pa. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth Street, New York 
city. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Sec- 
retary, A. P. Folwell, Flatiron Building, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies 
Building, 29 West Thirty-ninth Street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY AC- 
COUNTANTS’ ASSOCIATION. Secretary, H. E. Weeks, 
secretary and treasurer Tri-City Railway Company, Daven- 
port, Iowa. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim 
agent Columbus Railway and Light Company, Columbus, 
Ohio. 

AMERICAN STREET AND INTERURBAN RAILWAY ENGI- 
NEERING ASSOCIATION. Secretary, J. W. Corning, elec- 
trical engineer Boston Elevated Railway Company, Boston, 
Mass. 


AMERICAN STREET AND INTERURBAN RAILWAY TRANS- 
PORTATION AND TRAFFIC ASSOCIATION. Secretary, B. 
V. Swenson, Engineering Societies Building, 29 West Thirty- 
ninth Street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, superintendent of lighting Hot 
Springs Light and Railway Company, Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


ASSOCIATION OF CAR-LIGHTING ENGINEERS. Secretary, 
G. B. Colegrove, Illinois Ceptral Railroad, Chicago, Ill. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, D. L. Huntington, second vice-president and manager 
Washington Water Power Company, Spokane, Wash. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
J. W. Brennan, Edison Illuminating Company, Detroit, Mich. 
Annual meeting, Atlantic City, N. J., June 1-4. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF 
NEW ENGLAND. Secretary, Welles E. Holmes, 808 Wash- 
ington Street, Newton, Mass. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Wisconsin Central Railway, 
Milwaukee, Wis. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick streets, San Francisco, 
Cal. 

CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. 
Young, Toronto, Canada. Annual convention, Quebec, Canada, 
June 16-18. 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Ac- 
ton Burrows, 33 Melinda Street, Toronto, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, 
A. L. Neereamer, Traction Terminal Building, Indianapolis, 
Ind. 
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CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. 
T. Brittson, assistant claim agent Chicago, South Bend & 
Northern Indiana Railway Company, South Bend, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO. 
CIATION. Secretary, J. C. Lawler, Colorado Springs, Colo. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 
Secretary, F. W. Poole, Bridgeport, Conn. 


ELECTRIC CLUB OF CHICAGO. Secretary, Wm. S. Taussig, 
204 Dearborn Street, Chicago, Ill. 


ELECTRIC CLUB OF CLEVELAND. Secretary, 
Crosby, 1200 Schofield Building, Cleveland, Ohio. 


ELECTRIC RAILWAY GENERAL MANAGERS’ ASSOCIATION. 
Next meeting, Fort Wayne, Ind., May 26. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK — 
STATE. Secretary, George William Russell, Jr., 500 Fifth 
Avenue, New York city. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine Street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secre- 
tary, Frederic P. Vose, Marquette Building, Chicago, Il. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, 
Pa. Meetings, second and fourth Thursdays of each montb. 


ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, 
Montreal, Canada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC 
COAST. Secretary, Albert H. Elliott, Harding Building. San 
Francisco, Cal. Monthly meetings, San Francisco, Cal., first 
Thursday of each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member Na- 
tional Electrical Trades Association). Secretary, Franz Nell- 
son, 80 Wall Street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau Street, New York 
city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt Street, New York city. 


ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, H. G. Per- 
ring, 1317 Spruce Street, Philadelphia, Pa. 


ENGINEERS’ SOCIETY OF MILWAUKEE. 
Martin, Milwaukee, Wis. 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, III. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. 
H. E. Chubbuck, Ottawa, Ill. ` 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Miller, Engineering Societies Building, 33 West Thirty-ninth 
Street, New York city. 


INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 


INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, Fred- 
eric Leslie, Muncie, Ind. Next meeting, August 18. 


INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Allen J. Paylow, Rockport, Ind. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 


George I. 


Secretary, W. Fay 


Secretary, 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, A. C. Davis, Parkersburg, W. Va. 


IOWA ELECTRICAL 
Des Moines, Iowa. 
April 21-22. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. 
W. J. Thill, Des Moines, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 
KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET 


RAILWAY ASSOCIATION. Secretary, James D. Nicholson, 
Newton, Kan. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION. 
tary, M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. ai 
Newman, 471 Congress Street, Portland, Me. 


ASSOCIATION. Secretary, W. N. Keiser, 
Annual convention, Cedar Rapids, [owa. 


Secretary. 


Secre 
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MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. 
Taylor, 390 Old Colony Building, Chicago, Ill. Annual con- 
vention, Atlantic City, June. 


MICHIGAN ELECTRIC ASSOCIATION. 
shall, Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 


MILWAUKEE SOCIETY OF ENGINEERS. 
Martin, 456 Broadway, Milwaukee, Wis. 


MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
B. W. Copperthwait, Faribault, Minn. 


MISSISSIPPI ELECTRICAL ASSOCIATION. Secretary, J. Ab- 
bott, manager Jackson Electric Railway, Light and Power 
Company, Jackson, Miss. 


MISSOURI ELECTRIC LIGHT, GAS AND STREET RAILWAY 
ASSOCIATION. Secretary, Claude L. Clary. Sikeston Elec- 
tric Light and Power Company, Sikeston, Mo. Annual con- 
vention, Springfield, Mo., April 15-17. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, George W, Schwerer, Windsor, Mo. 


MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. 
tary, J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 41 Mar- 
tin Building, Utica, N. Y. Annual convention, Toledo, Ohio, 
July 21-23. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
=, Frederic P. Vose, 1343 Marquette Building, Chicago, Ill. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, John 


F. Gilchrist, Commonwealth Edison Company, Chicago, III. 
Annual convention, Atlantic City, N. J., June 1-4. 


NEBRASKA ELECTRICAL ASSOCIATION. Secretary, William 
ae Lincoln, Neb. Annual convention, Omaha, Neb., 
ay “lod. 


NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, R. E. Mattison, Lincoln, Neb. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 60 State Street, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. Meetings held on fourth 
Thursday of each month. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 
Engineering Societies Building, 29 West Thirty-ninth Street, 
New York city. 

NEW YORK RAILROAD CLUB. 
erty Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA: 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 


NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary: 
treasurer, John S. Allen, manager, Equitable Electric Light 
Company, Lake Geneva, Wis. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gas- 
kill, Greenville, Ohio. Annual convention, Toledo, Ohio, 
July 13-15. 


Secretary, A. C. Mar- 


Secretary, W. Fay 


Secre- 


Secretary, H. D. Vote, 95 Lib- 
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OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
O. O. Welsheimer, Columbus, Ohio. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, David Gaehr, Schofleld Building, 
Cleveland, Ohio. 

OHIO STREET RAILWAY ASSOCIATION. 
Currie, Akron, Ohio. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSO- 
CIATION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIA- 
TION. Secretary, Frank J. Scherrer, New York city. 

ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, 
C. B. Roulet, Dallas, Tex. 

PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 

PENNSYLVANIA ELECTRIC ASSOCIATION. 
Henry M. Stein, Harrisburg, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second 
Street, Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Colo. Meetings, second Saturday of 
each month. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Next annual meeting, Louisville, Ky., Oc- 
tober 12-14, 1909. i 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. 
tary, C. E. Russell, Boston, Mass. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. 
Secretary, J. A. Myler, Jr., 608 Juanita Building, Dallas, Tex. 
Annual convention, Dallas, Tex., May. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, 
New York city. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. 
tary, T. A. Gould, Ennis, Tex. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby Street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, 
St. Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. 
Wells, Middlebury Electric Light Company, Middlebury, Vt. 
VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIA- 

TION. Secretary, B. L. Fisher, Rocky Mount, Va. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. 
Secretary, W. S. Boyd, 382 Ohio Street, Chicago, Ill. 

WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
Chairman, William B. Jackson, 115 Adams Street, Chicago, Ill. 

WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


Secretary, Charles 


Secretary, Dr. 


Secre- 


Secre- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) March 30, 1909. 


916,414. ADJUSTABLE INSULATED JOINT. Thomas H. Brady, 
New Britain, Conn. Filed February 21, 1908. A joint for 
gas pipes has an insulating collar into which fits a flaring 
flange fitted to the upper pipe section and an adjustable 
collar secured to the lower section. 


916,418. RAILWAY SWITCH AND SIGNAL-CONTROLLING AND 


OPERATING SYSTEM. John T, Cade, Arcola, N. J., assignor 
to Federal Signal Company, Albany, N. Y. Filed August 8, 
1908. A switch or signal-operating device has an electric- 
controlling circuit, including an induction coil, an indicating 
device connected with the coil and adapted to indicate the 


position of the operating device on the breaking of the cir- 
cuit of the latter. 

916,428. SIGNALING. Reginald A. Fessenden, Washington, D.C. 
Filed November 17, 1905. A receiver for electromagnetic 
waves comprises a receptacle having a diaphragm provided 
with a diamond wall perforation and means for causing a 
flow of liquid through the perforation, terminals being con- 
nected to the stream on opposite sides of the diaphragm. 

916,429. RECEIVER FOR ELECTROMAGNETIC WAVES. Regi- 
nald A. Fessenden, Washington, D. C., assignor_to_the Na- 
tional Electric Signaling Company, Pittsburg; (Pa. Original 
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916,459. AUTOMATIC GAS-LIGHTER. 


916,462, PLURAL-ARC LAMP. 


916,483. COMBINATION WIRELESS-TELEGRAPHY 


916,486. 


916,537. JUNCTION-BOX. 


916,538. TELEGRAPH-KEY. 


916,549. LOCATION INDICATOR FOR CARS. 


application filed July 8, 1903. Divided and this application 
filed July 3, 1906. This is a modification of No. 916,428. 


916,435. SUPPORT FOR ELECTRIC WIRES OR CONDUCTORS. 


Cornelius C. Gould, Philadelphia, Pa., assignor to Gould 
Fastener Company, Philadelphia, Pa. Filed March 25, 1908. 
Consists of a post, a tubular member thereon, a resilient coil 
encircling the post and a shoulder on the post adapted to be 
engaged by the wire which is wrapped on the post between 
the convolutions of the coil. 


916,436. JUNCTION-BOX. Edwin T. Greenfield, Kamesha, N. Y. 
Filed October 19, 1907. The box has side walls and a bottom 
separate therefrom, the latter being formed with openings 
for conductors and a flat spring engaging the side walls to 
secure the bottom and walls together. 


916,458. TELEPHONIC RECORDING APPARATUS. Robert D. 
Lampson, New York, N. Y., assignor of one-half to John H. 
Thompson, New York, N. Y. Filed December 6, 1907. Com- 
bined with the main circuit is a unidirectional operative re- 

- lay, a local circuit co-operating therewith, a signaling mag- 
neto, a printing and recording device controlled by the local 
circuit and relay, and a time recorder operated by the print- 
ing and recording device. 


Joseph C. Landes, Col- 
legeville, Pa. Filed July 8, 1907. Increase of pressure causes 
a float to rise, open the valve and close the circuit between 
two contacts. 


Robert E. Leve, New York, 
N. Y. Filed August 17, 1908. This lamp has two sets of 
carbons, producing separate arcs and having separate feed- 


ing means, but only one means for striking the arcs in 
unison. i 


916,476. ELECTRICAL SHOT-FIRING MACHINE FOR MINES. 


Walter B. McLarty, Wilburton, Okla., assignor of one-half 
to Jeff T. Boucher, Wilburton, Okla. Filed October 7, 1908. 
Comprises a generator, a rotatable controller arm, with cir- 
cuit closers mounted upon it, one of them permanently en- 
gaging a contact ring connected to the generator and the 
others engaging a series of contact points connected with 
the charges to be fired. 


INSTRU- 
MENT. John E. Ostrander, Staatsburg, N. Y. Filed Sep- 


tember 5, 1907. A coherer has a support therefor forming a 
contact and means for intermittently moving the coherer out 


of engagement with the support to break the circuit at the 
contact, l 


BINDING-POST. Henry E. Reeve, New York, N. Y. 
Filed April 27, 1908. An electrical connector consists of a 
flat post having screw notches on its opposite edges and a 
transverse perforation, with a bell mouth and clamping mem- 
ber operable on the notches, 


916,505. RELAY. Louis H. Thullen, Edgewood, Pa., assignor to 


the Union Switch & Signal Company, Swissvale, Pa. Filed 
March 18, 1905. A rocking frame carries contacts to engage 
fixed contacts. A winding is provided with a vertically- 
extending central space and an armature pivotally mounted 
within this and connected to the rocking frame. 


Charles W. Davis, Edgeworth, Pa. 
Filed October 15, 1908. Has a portion for the reception of 
busbars and a trough-shaped portion with openings at its ends 
for the insertion of the cables, combined with means for 
supporting the busbars and for connecting the cables to 
them. 


Floyd W. De Tray, Aurora, Il., 
assignor of one-half to Waldo Dennis, Chicago, Ill. Filed 
August 15, 1907. Consists of a contact element, an actuating 
device, a second contact element pivotally supported on the 
device and means engaging the second contact to effect its 
swinging movement on the actuating device when the latter 
is operated. 


916,541. VARIABLE-INDUCTANCE WINDING. Melville East- 


ham, Boston, Mass., assignor to Clapp-Eastham Company, 
Boston, Mass, Filed March 27, 1908. Has a number of in- 
ductance wires wound in parallel side by side and a contact 
movable across the turns of the windings successively, the 
wires having effective lengths with relation to the contact. 


916,548. ELECTRIC FURNACE. Charles W. F. Gorrell, Ottawa, 


Ontario, Canada, assignor to Marcus Ruthenburg, Lockport, 
'N, Y. Filed April 7, 1906. A furnace electrode comprises a 
metallic body having a detachable tip of carbon and means 
arranged to direct a refrigerant through the body and sepa- 
rately to direct a fluid through the tip, l 


Emanuel Hag- 
strom and Gustaf Hagstrom, Lindsborg, Kan. Filed June 15, 
1906. A station indicator has an electrically-operated device 
for shifting an arrester and thus permitting the belt to re- 
volve, 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 54—No. 15 


916,552. SUBSTATION TELEPHONE SET. Rasmus Hansen, 
Sioux City, Iowa, assignor of one-half to Interstate Supply 
Company, Sioux City, Iowa. Filed December 9, 1907. The 
arrangement of the cabinet of a wall telephone set with a 
large writing shelf is described. 


916,572. DETONATING VELOCITY-RECORDER. Hans F. Met- 
tegang, Schlebusch, Germany. Filed February 9, 1906. An 
apparatus for electrically measuring the action of explosives 
consists of an isochronously moved recording surface support, 
of a number of spark inductors subject to the detonation of 
the explosives tested, and a corresponding number of spark- 
ing points marking a number of blank point rows. 


916,575. SECONDARY BATTERY. William Morrison, Chicago, 
Ili. Filed June 8, 1903. Contains an alkaline solution, a nega- 
tive electrode near the bottom of the cell, zinc and mercury 
in contact with this electrode, and a positive electrode above 
the negative one. 


916,576. SECONDARY-BATTERY PLATE. William Morrison, 
Chicago, Ill, assignor to Bulkley, Durand & Drury, Chicago, 
Ill. Filed June 29, 1903. The active material comprises oxide 
of lead, sulphuric acid, water, ammonium sulphate and 
barium sulphate. 


916,595. ELECTRIC IGNITER FOR GAS ENGINES. Ira B, Reed, 
Oil City, Pa. Filed July 27, 1908. Consists of a stationary 
electrode and a@ reciprocating one adapted to be moved into 
and out of contact with it by means of a spring and solenoid 
plungers. 


916,649. ` CIRCUIT-CLOSER FOR AUTOMOBILES. Theodore A. 
Backé, New York, N. Y., assignor of one-half to E. Arthur 
Parker, Brooklyn, N. Y. Filed May 15, 1907. Comprises an 
internally toothed ring formed of sections insulated from each 
other, and a rotating tooth contact member adapted to be 
moved around the toothed ring. 


916,537.-CABLE JUNCTION BOX. 


916,659. PRODUCING METALLIC INCANDESCENT BODIES FOR 
ELECTRIC GLOW-LAMPS. Fritz Blau, Berlin, Germany, 4 
signor to Deutsche Gasgliihlicht Aktiengeselischaft (Auer: 
gesellschaft), Berlin, Germany. Filed June 26, 1906. Consists 
in sintering the crude filaments in a gas inert relatively to 
the final products at a white heat obtained by passing a di- 
rect current through the material. 


916,674. RAILWAY SIGNALING SYSTEM. Clyde J. Coleman, 
New York, N. Y. Filed July 10, 1908. Combined with = 
track rails are two relays in operative relation with the trac 
at different points, means for causing one relay to open 
responsively to the opening of the other and a signal af 
ranged to be controlled by the first relay. 


916,688. ELECTRICALLY-OPERATED SINGLE OR VIBRATORY 
GONG-RINGING DEVICE. Nathan Fallek, Denver, Colo. ae 
January 22, 1908. An automatic electrical gongringing «S 
vice for street cars is controlled by the controller arm when 
it strikes the stop post. 


916,694. SPARK-TIMER. Herman W. Gabel, Fond du Lac, w 
Filed October 14, 1907. Combined with a casing and eae 
posts mounted therein is a carrier and a firing pin cart 
thereby and adapted to rub against the contact posts. 


916,710. ATTACHMENT FOR TELEPHONE SWITCHBOART: 
Harry S. Janes, Hannibal, Mo. Filed November 26, rain 
Mounted on an indicator board having holes is a card-bo re 
device comprising a plate having flanges on one side aes 
spring stem with flexible prongs projecting perpendic™ ere 
on the opposite side of the plate and adapted to fit the 


D- 

916,711. AUTOMATIC ELECTRIC FIRE-ALARM. Enos re a! 

son, Pittsburg, Pa. Filed April 7, 1908. Comprises : i 
circuit of main lead wires and a contact wire exercis 


91! 


91 


poes" ~ 


- 
es 


April 10, 1909 


transverse strain on them, there being easily fused insulating 
material between the contact and lead wires to maintain the 
circuit normally open. 


916,721. DEVICE FOR TIGHTENING OF CABLES. Christian 
Kramer, Frankfort-on-the-Main, Germany, assignor to Felten 
& Guilleaume-Lahmeyerwerke Aktien-Gesellschaft, Frankfort- 
on-the-Main, Germany. Filed April 16, 1908. Combined with 
a cable is an electric motor for driving it and a series 
motor for automatically maintaining its tension, both motors 
being connected in series. 


916,727. TELEGRAPH-KEY. Robert I. Leef, Alhambra, Il. 
Filed April 30, 1908. A pivotally-mounted bar has an adjust- 
ing screw, above which is located an arm having a finger 
piece at its outer end and a slotted leaf clamped between 
the screw and key bar to which the arm is hinged. 


916,737. DEVICE FOR CONTROLLING AIR-BRAKES OF RAIL- 
WAY VEHICLES AND ELECTROMOTIVE ENGINES. Jacob 
M. Long, Los Angeles, Cal. Filed May 6, 1907. The ap- 
paratus causes the brakes to be applied when the trolley 
wheel or shoe of a direct-current railway engages with any 
portion of the overhead or third-rail conductor which has be- 
come de-energized. 


916,741. ARMORED CONDUCTOR. George A. Lutz, New York, 
N. Y., assignor to American Circular Loom Company, Port- 
land, Me. Filed June 17, 1907. Comprises ay insulated cable 
having a tubular cover composed of longitudinal strips pro- 
vided with exterior projectings and of a binding material 
around the cover. 


916,742. FLEXIBLE CONDUIT. George A. Lutz, New York, 
N. Y., assignor to American Circular Loom Company, Port- 
land, Me. Filed June 17, 1907. Consists of a spirally-wound 
support, longitudinal strips laid thereon and provided with 
spirally disposed inward projections located between the con- 
volutions of the support and a binder surrounding the strips. 


916,743. OUTLET OR JUNCTION-BOX. George A. Lutz, Plain- 
field, N. J., assignor to American Circular Loom Company, 
Portland, Me. Filed February 12, 1908. Has integral flanges 
offset inwardly from the inner walls and surrounding the 
outlets, thus providing seats without the flanges and knock- 
outs detachably secured in the seats. 


916,746. ART OF ELECTRICAL SEPARATION OF PARTICLES 
FROM A FLUID STREAM. Lawrence N. Morscher, Enter- 
prise, Kan., assignor to himself and William J. Ehrsam Com- 
pany, trustees, Enterprise, Kan. Filed May 31, 1907. Con- 
sists in the maintenance of a current of the particle-laden 
fluid transversely across a path of a unidirectional con- 
vective electric discharge and centrifugally deflecting the 
a a into spaces beyond the influence of the fluid cur- 
rent. 


916,776. ELECTRIC HAND-LIGHTING GAS BURNER. Arthur J. 
Perkins, Revere, Mass., assignor to Boston Electric Company, 
Boston, Mass. Filed October 21, 1908. Comprises an oscillat- 
ing gas cock, a fixed electrode supported by the burner pillar, 
and a movable electrode carried by a slotted arm so as to 
come in contact with the fixed electrode when the gas is 
turned on, 


916,792.—_TRANSFORMER. 


916,789. ELECTRICAL CONTACT BRUSH. Henry K. Sandell, 
Chicago, Ill., assignor to Mills Novelty Company, Chicago, III. 
Filed December 10, 1908. Consists of a tube having a curved 
section and forming a holder for a bunch of electric wires. 


916,792, TRANSFORMER. Hugo F. Selinger, St. Louis, Mo., as- 
signor to Wagner Electric Manufacturing Company, St. Louis, 
Mo. Filed May 21, 1908. The core and windings are sepa- 
rated by an insulating cell composed of textile material. 


916,793. PRODUCTION OF SILICON. George O. Seward, East 
Orange, N. J., and Franz von Kiigelgen, Holcombs Rock, Va., 
assignors to Virginia Laboratory Company, New York, N. Y. 
Filed May 14, 1907. Consists in subjecting a porous mixture 
of silicon and carbon to the heat of an electric arc, whereby 
the mixture is reduced and the silicon volatilized, the arc 
being maintained deeply buried under the mixture to provide 
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a cooler zone around the zone of reduction in which the 
silicon vapor is condensed. 

916,812. INCANDESCENT ELECTRIC-LAMP SOCKET. August 
Weber, Sr., August Weber, Jr., and John Weber, Schenec- 
tady, N. Y., assignors to Weber Electric Company, Schenec- 
tady, N. Y. Filed July 18, 1904. An insulating cylindrical 
tube fits within the larger end of the shell and has a part 
confined between the portion of smaller diameter and the 
overhanging cut edge of the introverted portion and is 
adapted to interlock with a snap action. 

916,829. LAMP SOCKET. Reuben B. Benjamin, Chicago, Ill., 


assignor to Benjamin Electric Manufacturing Company, Chi- 
A “wireless” plural lamp 


cago, Ill. Filed July 14, 1904. 
cluster. 
916,831. VALVE. John J. Bettinger, Norwood, Ohio, assignor 


to AllisChalmers Company. Filed April 20, 1907. A gate 
valve is operated by a reversible motor, having an overload 


circuit-breaker in its circuit. 


916,831.—MOTOR-CONTROLLED GATE VALVE. 


916,833. POCKET ELECTRIC INCANDESCENT LAMP. Fritz 
Blau, Berlin, Germany, assignor to Deutsche Gasgliblicht 
Aktiengesellschaft (Auergesellschaft), Berlin, Germany. Filed 
April 28, 1906. A pocket flashlight contains a battery mov- 
able in the casing, so that the lighting and extinguishing of 
the bulb is controlled by the mere movement of the battery 
actuating a protected internal switch. 


916,838. COIN-CONTROLLED MECHANISM. Charles F. Burk- 
hart, Buffalo, N. Y. Filed June 4, 1907. A movable frame is 
actuated by a motor, the circuit of which is normally broken, 
but adapted to be closed by a coin. 


916,840. RELAY. Sewall Cabot, Brookline, Mass., assignor to 
Stone Telegraph and Telephone Company, Boston, Mass. 
Filed November 20, 1906. In combination with a diaphragm 
is an electromagnet arranged to vibrate it, a contact mem- 
ber of easily fusible metal resting upon the diaphragm, all 
being included in an electric circuit. 


916,843. CONTROLLER. Herbert W. Cheney, Norwood, Ohio, 
assignor to Allis-Chalmers Company. Filed November 1, 
1907. A motor controller has its moving member biased 
backward to off position when in any starting position, and 
biased forward to off position when in running position. 


916,844. ELECTRICAL CONNECTING DEVICE. Edward A. 
Colby, Newark, N. J. Filed December 14, 1905. A metal 
thimble formed with a closed end has its open end sealed 
in an opening in a non-conducting wall. 


916,868. OVERHEAD ELECTRICAL CAR SYSTEM. George 
Heineman, San Francisco, Cal. Filed September 13, 1907. 
An overhead system of feeders comprises œ main supply 
cable, a number of space blocks supported at its side, a 
series of insulated distributing wires extending laterally 
from the cable and engaging the blocks, and a series of 
resilient contact plates rigidly connected witb the blocks 
and electrically connected with the distributing wires. 


916,871. SPARK PLUG. Gabriel P. B. Hoyt, New York, N. Y. 
Filed March 25, 1908. Consists of ‘an electromagnet with a 
swinging armature, a fixed and a movable electrode, a 
spring acting to normally retain them in contact and a 
pin on the armature to move the electrodes out of contact. 


916,877. ELECTRODE FOR ARC LAMPS. Friedrich Kalkner, 
Nuremberg, Germany, assignor to Siemens-Schuckert Werke 
G. M. B. H., Berlin, Germany. Filed August 11, 1908. A 
negative carbon which is relatively much smaller than the 
positive one has a relatively thick metallic casing surround- 


ing it. 

916,879. VAPOR ELECTRIC CONDUCTOR. Osias O. Kruh, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed July 11, 1903. A mercury arc rectifier is provided 
with a single starting electrode adjacent the cathode and 
a resistance for limiting the starting current. 
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916,882. RAIL BOND. Albin Light, Spadra, Ark. Filed Sep- 
tember 17, 1908. A fishplate provided with bolt openings 
and a groove extending between them has a bond seated 


in the groove and provided with sleeves within the bolt 
openings. 


916,895. SPACE TELEGRAPHY. John §g. Stone, Cambridge, 
Mass., assignor to Stone Telegraph and Telephone Company, 
Boston, Mass. Filed December 14, 1905. An elevated con- 
ductor composed of a number of wires has means for con- 
necting a small number of them with the receiving system 
and for connecting all the wires with the transmitting 
system. 


916,896. RAILWAY SIGNALING. Samuel D. Strohm, Philadel- 
phia, Pa., assignor of one-eighth to Joseph F. Krayer, Phila- 
delphia, Pa. Filed August 29, 1891. A motor car is pro- 
vided with an automatic switch actuated by an electromag- 
net under the control of circuit-closing contacts along the 
track. 


916,898. MOTOR-CONTROL SYSTEM. Emmett W. Stull, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company. Filed 
December 31, 1906. The controller consists of two switches, 
one for connecting the motor in series and in parallel, and 
a second switch for closing the motor circuit. There are 
remotely controlled means for closing both switches simul- 
taneously and means for holding the first one closed until 
the motor circuit is broken. 


916,928. ADJUSTABLE POLE-SHOE FOR COMMUTATING POLE. 


916,900. PROCESS FOR ELECTROLYTICALLY PRODUCING 
PEROXIDE OF HYDROGEN. Gustav Teichner, Nuremberg, 
Germany. Filed December 28, 1905. Consists in subjecting 
solutions of persulphuric acid practically free from catalytic 
agents in a heated condition to an extracting process grad- 
ually forming peroxide of hydrogen and separating out the 
latter as it is formed. 


916,905. CARBON FILAMENT AND METHOD OF MAKING 
THE SAME. Willis R.. Whitney, Glenville, N. Y., assignor 
to General Electric Company. Continuation of applications 
filed February 8 and 15, 1904. This application filed Feb- 
ruary 2, 1905. This is an artificial graphite having a metallic 
temperature-resistance characteristic. 


916,909. PLURAL-LAMP SOCKET. Reuben B. Benjamin, Chi- 
cago, Ill., assignor to Benjamin Electric Manufacturing Com- 
pany, Chicago, Ill. Filed August 25, 1906. In a casing is 
a group of circularly arranged lamp sockets and a centrally 
disposed socket, the corresponding terminals of all being 
connected together. 


916,918. ELECTRICAL CIRCUIT BREAKING AND MAKING 
DEVICE FOR TELEGRAPHIC PURPOSES. Charles E. 
Davies, Ottawa, Ontario, Canada. Filed November 27, 1907. 
Combined with a tiltable armature, and magnet for operat- 
ing it, is a spring lever having the end adapted to be en- 
gaged by the armature in its movement toward the magnet. 


916,928. DYNAMO-ELECTRIC MACHINE. David Hall, Nor- 
wood, Ohio, assignor to The Bullock Electric Manufacturing 
Company. Filed January 31, 1906. Between the main poles 
are commutating poles of which the end portion is adjust- 
able in its entirety and independently of the rest of the pole, 
whereby the effective length of the pole can be changed. 


916,931. CONNECTIVE DEVICE FOR ELECTRICAL CON- 
DUITS AND THE LIKE. Adnah McMurtrie, New York, 
N. Y., assignor to Thomas & Betts Company, New York, 
N. Y. Filed December 13, 1907. A connector for flexible 
armored conduit consists of a housing to receive the end 
of the sheath and provided with a lateral abutment, a nut 
lying within the housing and against the abutment being ar- 
ranged to clamp the abutment and sheath. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 54—No. 15 


916,932. HOODED CONNECTOR FOR ELECTRICAL CON. 
DUITS AND THE LIKE. Adnah McMurtrie, New York, 
N. Y., assignor to Thomas & Betts Company, New York, 
N. Y. Original application filed December 13, 1907. Divided 
and this application filed September 8, 1908. An adaptation 
of the above method to a junction-box for several flexible 
armored conduits. 


916,937. CONDUIT COUPLING. Robert M. Thomas, Elizabeth, 
N. J., assignor to Thomas & Betts Company, New York, 
N. Y. Filed May 22, 1908. A modification of No. 916,931. 


916,938. ELECTRICAL BOX COUPLING. Robert M. Thomas, 
Elizabeth, N. J., assignor to Thomas & Betts Company, New 
York, N. Y. Original application filed May 22, 1908. Di 
vided and this application filed September 18, 1908. A 
modification of No. 916,932. 


916,950. TRANSMITTER. Rasmus Hansen, Muskegon, Mich., 
assignor of one-half to Interstate Supply Company, Sioux 
City, Iowa. Filed May 1, 1907. A telephone transmitter is 
provided with a slotted bridge having the ends of the slot 
enlarged, and terminals for leading-in wires mounted in and 
through the enlarged ends of the slot. 


916,957. PRESSURE REGULATOR. Augustus C. Durdin, Jr., 
Chicago, Ill,- assignor of thirty-five one-hundredths to 
Maurice I. Weil, Chicago, Il. Filed September. 14, 1907. 
Between two diaphragms controlled by fluid pressure is a 
tubular connection having a valve therein and motor-con- 
trolling mechanism operated thereby. 


916,958. ELECTRICAL CIRCUIT CONTROLLER. Herman W. 
Eichbaum, Venice, ‘Cal. Filed June 8, 1908. An electric 
motor is controlled by a circuit maker and breaker gov- 
erned by an electromagnet. 


916,959. FIRE GLAZING OR FINISHING OF GLASS ARTI. 
CLES. Mark Cummins, Manchester, England. Filed Jan- 
uary 9, 1909. Consists ‘in exposing the article under treat- 
ment to an electric arc. 


Reissue. 


12,931. PLURAL-LAMP SOCKET. Reuben B. Benjamin, Chi- 
cago, Ill., assignor to Benjamin Electric Manufacturing Com- 
pany, Chicago, Ill. Filed February 23, 1909. Original No. 
912,529, dated February 16, 1909. This is a modification. of 
No, 916,909. 


PATENTS THAT HAVE EXPIRED. 


Following is a iist of electrical patents (issued by the United 
States Patent Office) that expired April 5, 1909: 


472,026. GALVANOMETER. S. Bergmann and G. A. Scott, New 
York, N. Y. 


472,037. THERMOELECTRIC ELEMENT. 
New York, N. Y. 

472,062. RHEOSTAT. J. R. Masury, Providence, R. I. 

472,084. SAFETY CUT-OUT. M. Thum, Louisville, Ky. 


472,124. ELECTRIC RECORDING DEVICE FOR COMPASSES. 
C. L. Jaeger, New York, N. Y. 


472,135. LIGHTNING ARRESTER. E. G. Miller, Wilkinsburg, 
Pa, 


472,193. SYSTEM OF ELECTRICAL DISTRIBUTION. William 
Marshall, New York, N. Y. 


472,237. UNISON APPARATUS FOR PRINTING TELEGRAPHS. 
H. Van Hoevenbergh, New York, N. Y. 


472,248. TELEPHONE TRANSMITTER. E. G. Acheson, Pitts- 
burg, Pa. 


472,265. ELECTRICAL METER. J. F. Kelly, New York, N. Y. 


472,274. ELECTRIC ARC LAMP. S. W. Rushmore, Brooklyn, 
N: Y. 


472,283. SWITCH-BOX FOR ELECTRIC MOTORS. 
Denver, Colo. 


472,326. AUTOMATIC TELEGRAPH. 
N. Y. 


E. N. Dickerson, 


P. Wright, 
F. Anderson, Peekskill, 


472,329. ELECTRIC WHEEL-LOCKING DEVICE. G. W. Blanch- 
ard, Waterville, Me. 


472,359. ELECTRIC INDICATOR FOR RAILROAD BLOCKS. 
R. W. Jaggard, Philadelphia, Pa. 


472,379. PRODUCTION AND DISTRIBUTION OF ELECTRICITY. 
W. Marshall, New York, N. Y. 


472,444. ELECTRIC MINING PICK AND DRILL. J. Fish, South 
Bend, Ind. 


472,447. INCLOSED SUPPLY SYSTEM FOR ELECTRIC RAIL- 
WAYS. J. C. Fyfe, Denver, Colo. 


472,480. ADJUSTABLE ARMATURE FOR ELECTROMAGNETS. 
E. Hofmann. Ballard Vale, Mass. 
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REASONABLE RATES. 

Is it unreasonable for a public-service corporation to earn 
more than six per cent on the value of its property ? 

Some press comments on the recent case of Wilcox vs. 
Consolidated Gas Company appear to answer this question in 
ihe affirmative, but such a view can hardly be sustained. 

What this case. does decide on the point in question is 
simply that rates fixed by the legislature that yield an annual 
return of only about six per cent on the value of the gas prop- 
erty are not so unreasonable as to be null and void. The fur- 
ther question as to what rate of return on the value of its 
property the company might reasonably earn in the absence of 
government regulation is thus left open, as will appear from 
the following: 

To understand the scope of the decision in the Wilcox 
case it is necessarv to have in mind the exact ground on which 


this decision as to the rate of return is based, and this ground 
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the protection of property rights rather than a policy for the 
upbuilding of industry. This was clearly brought out in the 
opinion of the Court in the case of St. Louis Electric Railway 
vs. Gill, 156 U. S. 649, where it was said: 

“This court has declared, in several cases, that there is a 
remedy in the courts for relief against legislation establishing 
a tariff of rates which is so unreasonable as to practically 
destroy the value of property of companies engaged in the car- 
rying business, and that especially may the courts of the 
United States treat such a question as a judicial one and hold 
such acts of legislation to be in conflict with the Constitution 
of the United States, as depriving the companies of their 
property without due process of law, and so depriving them 
of the equal protection of the laws.” 

It is particularly to be noted that the relief to be obtained 
from the courts, according to the opinion just quoted, is only 
against legislative rates that are “so unreasonable as to prac- 
tically destroy the value of property,” which may be decidedly 
lower than rates that would be reasonable from other points 
of view. 


STREET LIGHTING IN EUROPE. 


A high degree of street illumination with public lamps 
is more generally provided in Europe than in the United States. 

This result is attained in Europe by the use of high-can- 
dlepower lamps and by spacing all lamps at moderate distances 
apart. In Berlin some of the flame arc lamps consume as 
much as 825 watts each, and parts of the same city are lighted 
with high-pressure inverted gas burners, mounted three on the 
same standard, the consumption of gas at each standard being 
eighty-five cubic feet per hour. Along the Potsdamer Strasse 
these high-pressure gas standards are located 130 feet apart, 
with the incandescent mantles 17.5 feet above the pavement, 
and their mean lower hemispherical candlepower is said to be 
about 3,300. 

Open arc lamps with plain carbons and flame arc lamps 
with cored carbons are suspended thirty-three feet above the 
roadway in Berlin, and in some of the public squares the so- 
called intensifying flame arc lamps are fixed fifty-nine feet 
above the ground. Such elevations for arc lamps, of course, 
contribute much toward uniform illumination. 

Low-pressure inverted gas burners in some of the Berlin 
streets are located on columns ninety-two feet apart, each col- 
umn carrying four burners with mantles 14.75 feet above 
the pavement that consume sixteen cubic feet of gas per hour. 

At Ludgate Circus and on Ludgate Hill, London, the 
flame arc lamps recently installed operate with eleven amperes 
each, and along Manningham Lane in Bradford, England, the 
flame arcs take eight amperes each and are 120 feet apart. 
These flame arc lamps on Ludgate Circus and Hill were erected 
especially for comparison with the high-pressure inverted gas 
lamps on Fleet Street, as well as those along Aldwych and 
Kingsway. 

Each of the Fleet Street high-pressure lamps is rated at 
1,500 horizontal candlepower and consumes twenty-five cubic 
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feet of gas per hour at a pressure of about fifty-five inches of 
water. To supply gas at this pressure the gas company has 
laid a special six-inch main along Fleet Street from its com- 
pressing plant. Each mantle is about sixteen feet above the 
pavement and the lamps are 120 feet apart on opposite sides 
of the street. From this account of the exhibition of high- 
pressure gas lighting on Fleet Street it may be gathered that 
the gas company is making an effort to secure a share of the 
London street lighting. Such an effort will probably be made 
at some points in the United States, and is, in fact, understood 
to be now under way at Boston. 

The flame arc lamps above mentioned at Bradford are 
rated at 2,500 candlepower each and are located twenty-three 
feet above the ground. 7 

As showing the extent of the gas and electric competi- 
tion for the street lighting at Berlin, the gas company has laid 
special high-pressure mains along about twenty-five miles of 
streets there for the exclusive purpose of operating public 
lamps. These lamps are lighted and extinguished by changes 
in the gas pressure, so that it is impracticable to use these 
high-pressure mains for the supply of private consumers. Two 
compressing stations are operated for the sole purpose of sup- 
plying the high-pressure street lamps. According to the pub- 
lished tests of the gas engineers, the high-pressure gas lamps 
consuming eighty-five cubic feet per hour, in use on the Pots- 
damer Strasse, give an illumination equal to that of the ordi- 
nary open arc lamps at forty to forty-five degrees below the 
horizontal. 

In comparison with the flame arc lamps on the Pots- 
damerplatz and the square at the Brandenburg gate the eighty- 
five-foot-per-hour gas lamps are said to give more illumination 
in the vertical plane above forty degrees and much !ess below 
forty-five degrees, reckoning in each case from the horizontal 
plane through the gas mantle and the electric arc. 


THE VALUE OF THE COMMONPLACE IN 
ELECTRICITY. 


One of the sermons which made a lasting impression on. 


our youthful mind—years and years ago—used the same text 
as that of many other sermons which have been profitably 
forgotten, namely, the parable of the prodigal son. 

In this instance, however, the clergyman dismissed the 
reprobate whose repentance was developed by approaching 
starvation, with a few curt words and bent his discourse upon 
the dutiful son who stayed at home. 

The spectacular part of occurrences overshadow the sober 
labors which establish unobtrusive but efficient conditions of 
safety, and whose infraction is followed by disaster. 

Railroad service is possible with present speeds and density 
of train occupancy only through the protection afforded by 
electrical signaling systems wrought out by the experience of 
skilled inventors, and operated by intelligent and faithful men. 

Through disregard of such signals or by other mischance 
let the inevitable result of trying to pass on the same track 
occur, and the headlines of the daily press will abound with 
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emotional acts of those who naturally hustle when in a bad 
scrape, but the signaling system which has made it safer to 
ride in a car than to walk on the street, is ignored. 

A short time ago the people were aghast at the terrible 
collision between two passenger steamships while rushing 
through a dense fog before sunrise. The wireless system on 
one vessel summoned help; notwithstanding the interruptions 
from precocious amateurs all along shore for 500 miles each 
way, the loss was but little more than that of the property, 
instead of foundering with perhaps a few to tell the tale. 

How few think of other comparable accidents which have 
been averted by the wireless service, and how much it has con- 
tributed to more rapid travel by the conditions of greater rapid- 
ity which this service establishes by making such speeds safe. 

This occurrence means that all seagoing steam passenger 
vessels must be equipped according to the state of the art in 
what constitutes safe navigation. 

The new wireless tower to be erected by the Navy Depart- 
ment at Washington will emit waves which can be caught by 
vessels 3,000 miles distant, and its constant value will not be 
limited to the facility of communication, but in the signaling 
of meridianal noon, which it will send each day. 

Instead of testing of chronometers at the end of a voyage 
and the carefully ascertained rate of error in an observatory, 
Which is only an approximation to the rate which the instru- 
ment will take when returned on shipboard, every ship’s 
chronometer within this radius of 3,000 miles can be compared 
each twenty-four hours if the craft only be equipped with the 
wireless apparatus to intercept these waves. 

Think of the value of this daily spark to safe navigation 
in the determination of longitude, with an accuracy hitherto 
impossible at sea. 

On land the standard time sent over the telegraph lines 
each noon has been of incalculable value in the establishment of 
safe and prompt train service. 

The simultaneous dropping of signal balls or strokes on 
fire-alarm bells, or discordant steam whistles and other ways 
of disseminating the truth of the flight of time are furnishing 
a just measure of that which comes to mankind but once, and 
yet is coming in the future as it has in the past. 

For the measures of that which marks the life effort, there 
is the obligation of civilization to electricity as the most val- 
uable servant of mankind. 


ACCURATE COAL RECORDS IN POWER PLANTS. 

A review of recent costs of power production in a number 
of central stations discloses the fact that in not a few instances 
the companies are without accurate knowledge of the quantity 
of coal burned in any given period under their boilers. The 
total cost of coal of one kind or another purchased during @ 
month or year is generally known to the last cent, if any sort 
of respectable accounting is in force, but when it comes to 
the tonnage burned on the grates of the fireroom, it is fre- 
quently the case that the company does not know within from 
fifty to 100 tons what the yearly quantity was. This means 
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that several hundred dollars’ worth of fuel has been paid for 
in many instances without the certainty of securing the heat 
units delivered by the coal companies, and it is a source of 
waste which ought to be removed, certainly in all plants where 
hand firing is in vogue. 

If coal shipments are checked up as they should be by 
ecntral stations, wherever the fuel is weighed, there ought not 
to be any such discrepancy as a ton or two a week between the 
coal bought and the coal used plus that remaining in the 
bing at the end of the year. It is not a difficult matter to 
calibrate a bin so that when it is leveled off, the amount of coal 
remaining in it can be determined with a fair approximation 
to accuracy. It is also a comparatively simple matter to train 
firemen to record their barrow loads on a simple track scale 
or platform scale in the floor of the boiler room, or, even, in 
cases where scales are not installed, to determine the number 
of barrow loads handled in a given time by the very plain 
method of requiring the fireman to pull the register cord of 
an old trolley cash-fare indicator every time he brings a new 
harrow load into the room. A little personal inspection on 
the part of the manager of the company will often help matters 
at the coal pile, and prevent spilling, inaccurate weighing, short 
deliveries, and excess loading of barrows. 

Aside from the loss of valuable heat units when there is 
a considerable tonnage of coal unaccounted for in the yearly 
tabulation, it is inevitably the case that the company canuct 
tell what its cost of power production is with the same degree 
cf confidence as when effort is made to keep a close record of 
the fuel handled. Thus, a station consuming 1,500 tons of 
coal per year at a cost of $4 each, spends $6,000 for its fuel, 
and if 150 tons are unaccounted for, the company is practically 
£600 out of pocket. In other words, the actual coal consump- 
tion paid for per kilowatt-hour produced is raised ten per cent 
above what it would be if all the fuel were accounted for, and 
this means, on a fuel cost per kilowatt-hour of 0.8 cent on the 
actual weight of coal burned, that the company pays for fuel 
at the rate of somewhere around 0.88 cent per unit of energy 
produced. Now this is not a very large proportion of the total 
sum that the company has to expend for its production of 
energy, considering all the other items that enter the cost of 
manufacture, but in these days of close station economies it 
means something to lose even 0.08 cent per kilowatt-hour. 
Then, too, it introduces the chance for error in the interpreta- 
tion of operating figures, since a change in the equipment 
may be made for the purpose of economy, and on account of 
the inaccurate determination of the pounds of coal consumed 
per kilowatt-hour delivered at the switchboard, the company 
may not be able to find out what the real benefit of the new 
arrangement of equipment is, since the total saving may be 
eaten up by the waste in fuel. It is by no means uncommon 
for a simple improvement to be installed in a plant which nets 
the company only $300 to $500 per year, and this is often 
the value of the coal which goes into the unaccounted-for col- 
umn when the station’s annual returns are made up. A dollar 
saved between the coal. pocket and the furnace is as good money 
as that saved by special economies in the combustion process. 
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SLOW-SPEED DRIVE OF SINGLE- 
MOTOR WEB PRESSES. 


BY S. H. SHARPSTEEN. 


The printer who buys a web press and 
wants an electric motor to drive it, may 
call in a motor salesman who has not had 
experience in equipping presses with mo- 
tors. Then, when the printer tells him 
what the press builder specifies as the re- 
quired motor capacity and speed varia- 
tion, the salesman naturally quotes a price 
on a motor and rheostat for armature 
control. 

Consider that A, in Fig. 1, is the arma- 
ture of a 30-horsepower motor, geared to 
a Hoe quad press. It is natural to sup- 


pose, at first thought, that when the con- 
troller-arm H is moved to the right over 
the controller points 1, 2, 3, etc., and 
eufficient resistance is removed from the 
circuit of armature A. the armature will 


FIG. 1.—STRAIGHT ARMATURE CONTROL. 


start the press, and both motor and press 
will move slowly at a constant speed for 
“threading” purposes. However, the me- 
chanical resistance of the press at stand- 
still is so much greater than the slow- 
running resistance that after the press 
starts it increases in speed rapidly, un- 
Jess the man at the controller-arm H has 
practiced with the equipment and can 
quickly swing the arm H back and forth 
over the first points in the controller dial 
and get a slow speed by producing the 
proper number of power impulses. 

A web press contains a large number 
of gears, pinions, bearings, and many 
tons of machinery possessing inertia, all 
of which requires more power to start 
than is necessary to keep running slowly 
for threading. 

When the press is in good working con- 
dition it will move slowly for threading 
while H is on point 1, but after standing 
for a short time H may have to be placed 


as far as point 4 before the press will 
start. If, when H is on point 1 and all 
the armature resistance is in circuit, the 
motor produces sufficient power to move 
the press for paper threading, it is evident 
that when H is started on point 4 and 
approximately one-fourth of the armature 
resistance is cut out of circuit, the motor 
after starting will drive the press at a 
speed that will snap the paper if threaded, 
or move the machine so rapidly that the 
pressmen are liable to get their fingers 
caught as they feed in the paper. 

The manager of a newspaper often buys 
a larger motor than is necessary to drive a 
web press. In a case of this kind a sales- 
man sometimes sells a twenty-horsepower 
motor and controller to do ten-horsepower 
work. When the equipment is installed 
and started, it is discovered that the arma- 
ture resistance in the controller was de- 
signed to pass current sufficient to op- 


FIG, 2.—ARMATURE CONTROL FOR CON- 


STANT SLOW SPEED. 


erate a twenty-horsepower load. The re- 
sult is that the press speed cannot be 
properly controlled until a new controller 
is furnished or the resistance changed in 
the one first sent. Having the motor 
large for the work is not detrimental to 
the operation of the equipment, but the 
controller should have its resistance de- 
signed for the work to be done. 

If the press starts on point 4 today, to- 
morrow the temperature of the press- 
room might be low, causing ink, grease 
and oil to hold the press in such a way 
as to require H on point 5 or 6 before 
the press would move. There are so many 
things that can change the starting and 
running torque required by a press, that 
simple armature control is not satisfac- 
tory. 

Fig. 2 illustrates a plan of armature 
control that will give a constant slow 
speed for plating and threading purposes. 
A is the armature, FF the field magnets, 


Vol. 54—-No. 16 


and BB the brushes of a motor installed 
to drive a web press. As in Fig. 1, the 
points 1, 2, 3, . . . 11 are the armature 
resistance blocks in the controller-dial D. 
Consider that the armature resistances, 
R, R’, etc., are designed so that when the 
service switch SS is closed and the small 
switch S is placed in jaw t, the arm H 
contacting on point 2, enough current will 
pass to start the motor and press under 
normal conditions. The result is that 
when ready to move the press for thread- 
ing, if H is pushed to point 2, the equip- 


ment starts promptly and, as in Fig. 1, 


the tendency is to have the speed of the 
armature build up rapidly. But as the 
armature commences to revolve, producing 
a counter electromotive force, the higher 
voltage at the brushes BB sends the sur- 
plus energy through the resistance R 
(between points 1 and 2), and a portion 
of the resistance BR. This latter we will 


FIG. 3—BRIDGE OR SHUNTED ARMATURE 
CONTROL. 


call a bridge resistance, because it is 
placed in multiple with the armature A. 
This bridge prevents the excessive increase 
of wattage in the armature and undue 
increase of voltage at the brushes BB. 
The result is that the armature will come 
to.a predetermined speed and remain 
there, regardless of a normal change in 
load. While running slowly, if the paper 
tension should be increased and more 
power required, the motor will slow down 
slightly, hardly enough to be perceptible, 
reducing its counter-electromotive force 


just enough to allow additional current 


to pass to do the extra work. 

The resistance of the armature at stand- 
still is so low compared to that of the 
bridge that sufficient current passes 
through the motor to make a satisfactory 
start. 

As the lever H is moved on toward 
the right to get producing speeds, the re- 
sistance formerly in circuit with the 
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armature is placed in the bridge as con 
troller-brush C passes over the blocks 
in controller-dial D. When the con- 
troller-arm gets to the point where 
controller-brush C leaves the dial D, the 
armature circuit is kept closed by con- 
troller-brush C’, on plate O, through con- 
troller-brush C”, and wire AC'” to 
line L at Z Thus the bridge is re- 
moved when the armature is running 
for production, keeping the efficiency, of 
the electrical apparatus up to the proper 
point. The bridge decreases the efficiency 
at starting and threading something be- 
low that of the customary armature con- 
trol, but, since threading runs are very 
ehort, the efficiency of the motor at such 
times has but small effect on the gross 
consumption of current used to operate 
the press. At low speeds and while get- 
ting the equipment up to production 
speed, the main armature circuit leaves 
the line L’ at X”, and is made up of 
wire AC, armature A, wire AC’, blow-out 
coil N, contactor FE, wire AC”, controller- 
brush C, armature dial D, resistances 
R, R, cte., series field SF, wire AC”, con- 
troller-brush C”, dial D”, wire Y’, dial 
D’, controller-brush C”, wire AC! to the 
other side of the linc, L at Z. 

When the controller-arm H is in a po- 
sition that places controller-brush C on 
point 2 of dial D, the bridge leaves the 
line L’ at X, and is made up of wire BC, 
the small controller-arm H’, all or part 
of resistance BR, wire BC’, and resistance 
R From controller-brush ©, back to line, 
the bridge circuit is identical with the 
armature circuit. 

While running for production, dial D 
with its resistances and the series field 
SF are out of circuit, as mentioned above. 

Web presses usually require quite a 
large range of variation production 
speeds, and good practice demands that it 
be obtained by means of field control or 
by varying the field strength rather than 
by using resistance in circuit with the 
armature. If quite a large range of 
speed control by the field is desired and 
an interpole or similar motor is not used 
the motor should be compound-wound to 
prevent excessive sparking when the press 
chances to start with difficulty. The com- 
pounding, or series field, may interfere 
with the shunt-field regulation during 
production. As the series field is not 
necessarily of any use at such a time, it 
may be cut out, as shown in Fig. 2. 

A contactor or automatic switch C 
used for the main controller make-and- 
break, will prevent arcing between the 
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- controller-brush C and point 1 of the 


dial D. 

When running for production, with the 
switch S closed in jaw t, a circuit run- 
ning around the press with push-buttons 
and looped into the coil circuit of the 
contactor C can be used as an emergency 
stop by pushing the button P’, opening 
the exciting circuit of contactor C, and 
thus opening the armature circuit. at E. 
A second press circuit with push-buttons 
P looped into the wire W can be used for 
moving the press slowly for threading or 
plating when there is no operator at the 
controller. In this latter case the con- 
troller arm would be placed so that con- 
troller-brush C stands on point 2, dial D, 
and the switch blade'S is closed in jaw t. 
Now, when a push-button as P is closed, 
current passes through the exciting coil 
of the contactor C, independently of the 


FIG. 4.—DRUM SERIES CONTROLLER FOR 
SMALL WEB PRESSES. 


controller-arm H, and the armature cir- 


cuit AC, AC’, etc., is closed on all the 
armature resistance save one coil that is 
included in the bridge, running the mo- 
tor slowly with a uniform speed. When 
the push-button P is released the motor 
stops instantly. 

If the bridge resistance BR is in sec- 
tions I, II and III, and an arm H’ is 
provided, the flow of current through the 
bridge can be varied and the effect of the 
bridge on the armature speed changed. 

Fig. 3 illustrates another plan of using 
the bridge or shunted armature in print- 
ing-press motor control. Consider that 
A is the armature of a motor geared to 
a printing press. Instead of the bridge 
circuit being permanently closed, as in 
Fig. 2, it is open at all times except when 
the controller-arm H stands on point 2 
of controller-dial D. 

When. ready to operate the press for 


697 


threading, the arm H is moved to the 
right until the press starts, which may be 
when controller-brush C stands on point 
4. After the press is moving, if the 
armature and bridge resistances are 
properly designed and adjusted for the 
work, and when H is placed so that brush 
C stands on point 2 and brush C” touches 
point I, current will pass through wire SO, 
the coil of S, wire SO’, controller-brush 
C”, point I, and wire SO”, exciting the 
solenoid S and closing the armature bridge 
BC at K and K’, causing the motor to 
operate at a constant speed. With this 
plan the armature control can he used 
without having a circuit across the line 
independent of the armature, while the 
motor is making long production runs. 
It is, however, more difficult to design 
and adjust the resistances to get satisfac- 
tory results. With the plan illustrated 
in Fig. 2 the controlling effect of the 
bridge can be used on a wide range of 
speeds. 

For about ten years there have been 
in use, for magazine work, small web 
presses that have a low production speed, 
and are so designed that the paper can be 
easily threaded. These require from 
seven to ten horsepower to drive for pro- 
duction, and have been well operated with 
a type of drum series controller, illus- 
trated in Fig. 4. 

When the maximum speed of a web 
press is so low it is much easier to use 
armature control for threading and plat- 
ing. 

There are three copper bands, A, B and 
C, on the movable drum that are used 
for controller main make-and-break, which 
are protected by a mdgnetic blow-out—the 
blow-out coil only being shown. A lever 
and contact-shoe or brush are supported 
on the bottom part of barrel-shaft D, 
which moves over the points R’, R°, ete., 
in a manner similar to an ordinary flat- 
dial controller, with no magnetic blow- 
cut. As shown, provision is made for 
three points, S: S: and S., for shunt- 
field control for production. 

The controller handle and its shaft are 
held at each operating point by a small 
wheel forced by a spring into spaces on 
the circumference of a larger wheel, the 
large wheel being fastened to the control- 
ler shaft. When the service switch is 
closed the large wheel and the controller 
handle are locked to the controller barrel 
by a small dog or latch, that is held in 
locking position by current passing 
through the coil marked “No-voltage coil.” 
If, while the press is producing, the’ push- 
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button P is pushed or the current is taken 
from the line, this dog releases the barrel, 
which is returned to the starting point 
by a spring. This feature makes an ex- 
cellent no-voltage release and emergency 
stop. After employing this way of stop- 
ping the press, before the controller can 
pass current to the motor, the handle 
must be returned to the off position. 

It is evident that while the press is 
standing and the service switch is open 
the controller handle can be moved back 
and forth without changing the position 
of the controller barrel. The current that 
excites the no-voltage coil passes through 
a small circuit-opening device at H in the 
overload cut-out. In case of an abnormal 
amount of current passing through the 
equipment, the overload coil would pull 
over the small lever K, cutting the current 
off the no-voltage coil and stopping the 
motor. 

When this controller is used on a flat- 
bed equipment and reverse is required it 
can be had by the use of a reverse switch 
placed in one side of the controller and 
operated by a small handle on top of the 
controller case. The reverse connections 
are shown in the upper right-hand corner 
and are marked forward and backward. 
This plan allows the same number of re- 
verse as forward speeds. The reverse 
lever interlocks with the larger one to 
prevent the reverse lever being moved 
while the press is running. The method 
of control illustrated in Fig. 2 is now in 
use at the plants of the New York Ere- 
ning Post and the New York Journal. of 
Commerce. The controller in both places 
are of the barrel type; the flat type is 
used for illustration. 

The overload relay and dynamic brake 
have been omitted in the illustrations. 
ape 

Electric Railways in Canada. 

Construction of street-railway lines in 

Canada was almost stopped by the de- 


pression in 1908. For the entire year ` 


ended December 31 last there was laid a 
total of only thirty-three miles of track, 
and of this, half was built by one com- 
pany, the Brantford & Hamilton line. 

Electric-railway building at best is be- 
ing done on a very small scale in Canada, 
as compared with its rapid development 
in the United States. In the year 1907 
there was laid a total of only seventy-two 
miles of new track. The current year 
promises to be somewhat better, inasmuch 
as one line, the British Columbia Electric 
kaiiwayv, has now under construction more 
mileage than was built by all the roads 
in the past two years. 


Highway Commission [Inventories the 
New England Telephone and Tele- 
graph Company. 

The Massachusetts Highway Commis- 
sion and the experts employed by it have 
been engaged for the past year in securing 
a careful inventory and appraisal of all 
property of the New England Telephone 
and Telegraph Company. The scope of 
the work was not limited to Massachu- 
setts, but at the request of the company 
the appraisal was extended to include its 
property in Maine, New Hampshire and 
Vermont. 

In its report the commission believes it 


tc be of paramount importance that all 


unequal and discriminating rates of every 
nature should be done away with as rap- 
idly as possible. Last year the commis- 
sion submitted to the company a recom- 
mendation to that effect, and it is believed 
that the company is conforming to that 
recommendation as fast as existing con- 
tracts will permit. 

It is almost equally important that the 
rates for service in the various localities 
and for the various classes of service 
should be so adjusted as to make them 
fair, not only to the public in general, but 
to each locality and to each class of tele- 
phone users, and this is the result which 
the commission hopes to accomplish. 

As the result of a preliminary study 
the board last year recommended to the 
telephone company that the toll rates be- 
tween Boston and sixteen suburban ex- 
changes within a five-mile radius should 
be reduced from ten cents to five cents. 
This recommendation was made and ac- 
quiesced in by the company’s officials, 
who immediately put the new rates into 
effect. In spite of this cutting of the 
gross revenues in half the consequent in- 
crease in business has brought the gross 
receipts from this source nearly up to the 
previous mark. 

Prof. Dugald C. Jackson, an expert re- 
tained by the commission, said among 
other things that the company has 247 
exchange central offices which provide tel- 
ephone service for substantially every part 
of the commonwealth. Of these central 
offices forty-six are housed in buildings 
owned by the company, while the com- 
pany owns seven other buildings in the 
commonwealth which are used exclusively 
for storage or general purposes. 

The number of operators’ positions at 
exchange switchboards, which aggregate 
2,367, gives a truer idea of the extent of 


the telephone switchboards throughout 


the commonwealth than is obtained from 


partment this year. 
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a consideration solely of the number of 
central offices. 

The total value of the physical plant 
used for local service in the common- 
wealth of Massachusetts is $22,885,082. 
This is the portion of the plant that is 
made use of to provide local service be- 
tween subscribers whose circuits emanate 
from the same individual exchange cen- 
tral office, except that the seven central 
offices of metropolitan Boston are consid- 
ered as the equivalent of a single exchange 
central office. 

The foregoing total for local plant is 
divided in the following manner between 
certain important divisions of the com- 
monwealth: 

The total value of local plant in met- 
ropolitan Boston is $4,463,843. 

The total value of local plant in the 
suburban district surrounding the metro- 
politan part of Boston is $6,446,838. 

Of the latter total a value aggregating 
$3,983,940 lies within the inner zone now 
receiving five-cent toll service with the 
metropolitan district. 

A value aggregating $2,462,898 lies in 
the outer zone now receiving ten-cent toll 
service with the metropolitan district. 

The total value of local plant in the 
eleven cities of the commonwealth which, 
hesides Boston, are of substantially 50,000 
inhabitants or over, is $6,872,411. These 
eleven cities are Brockton, Cambridge, 
Fall River, Holyoke, Lawrence, Lowell, 
Lynn, New Bedford, Somerville, Spring- 
field and Worcester. 

The remainder of the local plant in the 
commonwealth is required for service in 
the smaller cities and rural districts, and 
its value amounts to $5,979,248. 

In these divisions of local plant the 
property in Cambridge and Somerville 
comes into the total for the suburban 
district and also into the total for the 
eleven cities. i 

The total value of the toll plant for 
use in affording intercommunication be- 
tween subscribers connected with differ- 
ent central offices is $9,641,913. It will 
be observed that this is a sum equal to 
forty-two per cent of the total local plant. 

a O o— l 
Telephone Growth in Alberta. 

It is estimated that 800 miles of new 
telephone lines in the Province of Alberta 
will be constructed by the telephone 
branch of the Alberta Public Works De- 
The mileage last 
year amounted to 800 miles, but the de- 
mands for this year are greatly in excess 
of this. Between 2,000 and 3,000 miles 
are considered necessary. 
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New Automatic Telephone Exchange at Lansing, Michigan. 


The Citizens’ Telephone Company of 
Grand Rapids, Mich., in keeping with its 
policy of providing the most up-to-date 
equipment in all its exchanges, has just 
finished the installation of a new auto- 
matic exchange at Lansing, Mich., where 


tory to the installation of the automatic 
telephones, was started. The first con- 
signment of apparatus came in the early 
part of winter, and from that time till 
now the building has been alive with car- 
penters, decorators and electricians. 
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TOLL BOARD, LANSING (MICH.) EXCHANGE OF THE CITIZENS’ TELEPHONE 


COMPANY. 


the company has owned the independent- 
telephone business since 1898. 

The company has been getting ready 
for the cut-over for the past two years. 
To do this necessitated the installing of 


GENERAL VIEW OF AUTOMATIC EXCHANGE APPARATUS, CITIZENS’ TELEPHONE 


Very little trouble was caused by the 


cut-over. For the first few days after it 
was made, the capacity of the exchange 
was overtaxed, as everybody with auto- 
matic telephones was trying to get every- 


COMPANY, LANSING, MICH. 


new underground conduits and cables, tak- 
ing down aerial wires and making other 
changes in its outside construction. The 
work on the new building wag started 
last spring, and about five months ago 
rewiring of subscribers’ premises, prepara- 


body else similarly situated. It was too 
much of a novelty to be resisted, with the 
result that subscribers frequently got the 
busy signal. But it was not long before 
normal demands only were made on the 
plant, and the subscribers are loud in 


their praise of the new and better service. 
The installers have left their work, and 
only the officers of the company, including 
General Manager Tarte and Local Man- 
ager Hughes and their helpers, know 
what a task it is to cut over to a new 
exchange without demoralizing the serv- 
ice. 

Lansing is now a city of about 35,000 
population, the last 20,000 having been 
gained in the past eight years, during 
which the city has become a hustling 
place. At. any rate, Mr. Tarte predicts 
that the 1,800 subscribers which the com- 
pany now has will be increased to 3,000, 
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TOLL DISTRIBUTING FRAME AND HAR- 
MONIC CONVERTER. 


and his predictions in the past as to his 
ccmpany’s growth have had a way of 
coming true. 

The first independent telephone com- 
pany to serve Lansing was the old Citi- 
zens’ Telephone Company of Lansing, 
which was established through the efforts 
ef some of the local business men. The 
company did not make a great success of 
the new venture, however, and in 1898, 
by which time the Citizens’ Company of 
Grand Rapids had expanded considerably, 
the Lansing concern sold out to the Grand 
Rapids company, the present owner. The 
company improved the service as much 
as it was possible to do with the equip- 
ment then in use, but shortly after the 
transfer, negotiations began to be made 
with the Common Council of Lansing for 
a new franchise, under which the com- 
pany should agree to install automatic 
service and in other ways improve the 
service on being granted certain privi- 
leges, as to rates, etc. The agreement 
finally reached was this, that, in consid- 
eration of installing automatic service, 
the company was given a franchise, with 
the following schedule of rates agreed 
upon: Instead of the old rates of $18 
for residence telephones and $24 for busi 
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ness telephones, the new rate should be 
$20 for residence and $30 for’ business 
telephones, with a provision that those 
who signed contracts for four years could 
have the new telephones during that pe- 
riod for the old rate. As soon as the 
number of subscribers reaches 2,400, it is 
provided that the rates may be increased 
to $22 for residence telephones and $33 
for business telephones, and to a maxi- 
mum rate of $24 for residence telephones 
and $36 for business, when the number 
of subscribers reaches 3,200. 

The new exchange, which is located in 
the block adjoining the state capitol lot, 
at No. 220 Capitol Avenue, is a model 
telephone building. It is built of rein- 
forced concrete, faced with red brick, and 
is fireproof throughout. It consists of 
two stories and a nine-foot basement, 
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MAIN DISTRIBUTING FRAME. 


which is mostly above ground. The base- 
ment contains the furnace, coal rooms and 
cable runways, but the greater part of it 
is used as a supply department for cables, 
heavy construction material, etc. 

At the entrance of the building is the 
lobby or public waiting room. This room 
is furnished in golden oak, with tile floor, 
and is equipped with sound-proof booths 
for long-distance service. To the right 
is the office of Manager Hughes, and the 
balance of the south half of this floor is 
used by the cashier and bookkeepers. The 
north half of this floor is occupied by the 
tcll-board. 

Five operators are required to handle 
the toll business for the Lansing exchange, 
but provision is made for a larger num- 
ber, as it is expected that a considerable 
increase in toll business will be secured 
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in a short time, on account of the growth 
of the Home Telephone Company’s ex- 
change at Detroit, which now has 12,000 
telephones, and the development in other 
points in Eastern Michigan by the Inter- 
state Long-Distance Company of Detroit. 

On the second floor is found the equip- 
ment for the automatic exchange. This 
equipment is all of the automatic type and 
was installed by the Automatic Electric 
Company, of Cheago. 

All cables enter the building through 
a concrete tunnel twenty-five feet long, six 
feet high and four feet wide, extending 
from the building into the center of the 
street. The method of making the cut- 
over was as follows: Permanent cables 
were run from the distributing frame in 
the new building to several different man- 


holes, about a block from the building, 
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and were there bridged on to the old ca- 
bles, and after the cut-over was made, the 
cables going up to the old office were cut 
off in the different manholes. In this 
way the change was made without cut- 
{ing any of the lines out of service. 

An American Electric Fuse Company’s 
distributing board, with  self-soldering 
coils, has been installed; its capacity is 
1,800 lines, which can be increased at any 
time. On the line-cable side, there is a 
complete equipment for 2,000 lines. The 
terminals on the line side are in groups 
of twenty-five pairs, mounted 200 high, 
and on the central-office side in groups 
of 200 pairs, mounted 200 high. 

After going through the distributing 
frame, lines are carried directly to the 
automatic switches. Instead of going 
to a first selector switch, they go to a 
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Keith flat-type line switch. These are 
mounted in groups of 100. 

The automatic apparatus consists of a 
primary and secondary line switch, firsts, 
seconds and connectors. In making calls 
from 300 to 800 and 3,000 to 8,000, the 
primary and secondary line switches, first 
selectors and connectors are used. On all 
calls ‘above this, the primary and sec- 
ondary-line switch and first selector, sec- 
ond selector, and connector are used.’ 

On each board is mounted a power 
panel, which has the generator, busy, 
main and ground batteries. No heat 
coils are used in the automatic switches. 
From each thousand section is a main- 
feeder terminal, which distributes the cur- 
rent to the different boards in that thou- 
sand. | | | 

Instead of using ten trunks to ten first 
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selectors on each board, the ten trunks 
are run through the secondary board, 
thereby reducing the trunks to first se- 
lectors. For one thousand subscribers, it 
would be necessary to use 100 first se- 
lectors, but by using the secondary board, 
the first selectors may be cut down to any 
number desired. In other words, the 
secondary board is a duplicate primary 
board, and works in the same manner. 

In this exchange a central-energy, two- 
wire system is used, thereby doing away 
with the ground wire at the subscriber’s 
station. The call is made in the same 
manner that it would be on a three-wire 
system, with the exception of pushing & 
button, which is done automatically 
through the connector. 

The power apparatus includes a recti- 
fier for charging storage batteries, which 
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is run froh a 220-volt alternating cur- 
rent, and an Automatic Electric Com- 
pany’s harmonic ringer, which is run by 
the storage-battery current of forty-six 
volts. 

On the power board there is a high and 
low-voltage telltale, ammeter and volt- 
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FRONT OF POWER BOARD. 


meter and  underload and overload 
switches, a complete equipment for an 
automatic exchange. The storage-battery 
plant consists of two Gould storage bat- 
teries of twenty-four 150-ampere-hour 
cells each. 

The toll-board is an eight-position 


REAR OF POWER BOARD. 


board, the first position being wire chief’s 
test panel, the next two toll, one record- 
ing board, two more toll, and two rural 
boards. It is a multiple board. equipped 
with transfer trunks to the automatic 
switches and different boards. 

The Citizens’ Telephone Company was 
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organized in Grand Rapids, Mich., Sep- 
tember 13, 1895, with a capital stock of 
$100,000. Service was first given in its 
Grand Rapids exchange on July 1, 1896, 
with 832 telephones installed. The 
growth of the Grand Rapids exchange 
since then has been very rapid, and it now 
has 9,500 telephones in service. Outside 
cxchanges have been built from time. to 
time, others have been purchased, and the 
necessary toll lines to connect the differ- 
ent parts of the system have been con- 
structed. The company now has eighty 
exchanges in operation, with 27,000 sub- 
scribers, 4,000 miles of metallic toll cir- 
cuits, and has traffic arrangements with 
the other independent telephone com- 
panies in the state and neighboring 
states, so that first-class toll connections 
are made with 115,000 independent sub- 
scribers in lower Michigan, 328.000 in 
Ohio and 200,000 in Indiana. 

The company is now capitalized for $2,- 
000,000, and $1,400,000 has been paid in. 
lt has now gross earnings of about seven- 
teen per cent, and had paid dividends of 
cight per cent yearly since its organiza- 
tion. The officers of the company are 
Chas. F. Rood, president; Edward Fitz- 
gerald, vice-president; Wm. J. Stuart, 
treasurer, E. B. Fisher, secretary; C. E. 
Tarte, general manager; Albert Stacev, 
superintendent of construction: and 
Harry H. Ide, superintendent of equip- 
ment. The last four gentlemen have 
active management of the system. 
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New York Rapid Transit Bills. 
Assemblyman Robinson and Senator 
Travis have introduced bills into the 
New York Legislature amending the rap- 
id-transit act as to New York city, drawn 
by the Public Service Commission and 


| intended to carry out its recommendations 


as to the changes in the law. The bill 
is a part of the commission’s recom- 
mendations that the constitution be 
amended so as to allow exemption from 
the city debt limit of self-sustaining 
rapid-transit roads, that the rapid-transit 
act be amended so as to make it possible 
for the commission to be freed from some 
of the restrictions now existing in that 
act, and that some method of construct- 
ing the rapid-transit lines in outlying 
boroughs be provided whereby at least a 
portion of the cost can be paid for by 
local assessments. The bill amends the 
rapid-transit act and provides for con- 
siruction by assessment. The constitu- 
tional amendment passed the Legislature 
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last year and has been reported in the 
Senate this year. 

As to the assessment plan, the bill has 
a provision making it possibile to assess 
all or part of the cost of a rapid-transit 
line upon the area benefited. The bill 
provides that rapid-transit lines may be 
built either with city money or with pri- 
vate money, with title to the road either 
in the city or in the company. In the 
latter case the property will be subject 
to taxation. The bill contemplates the 
granting of a franchise for a fixed period 
with a provision that the city may, at any 
time after ten years, become absolute 
owner by making payment for the prop- 
erty taken without any payment for the 
franchise. If the city does not buy the 
property after ten years and before the 
expiration of the period fixed in the con- 
tract, the railroad must become the prop- 
erty of the city free and clear at the end 
of the period fixed and without any pay- 
ment by the city. While the railroad re- 
mains in the hands of the company net 
profits must be divided equally between 
the company and the city. 

The present operating term of twenty 
years, with provision for an extension of 
twenty years more, is retained, as it is 
considered that occasion may arise where 
this method and term are suitable. An 
alternative is provided that independent 
rapid-transit railroads may be constructed 
with city money, as now, by the lowest 
bidder for’ construction. The city may 
then contract with private parties to 
equip and operate, but any such contract 
after ten years is subject to termination - 
at any time by the city on making pay- 
ment therefor in the manner fixed by the 
contract, and after a definite period, to 
be fixed in the contract, the right of op- 
eration shall cease. The city must buy 
the equipment at appraisal price on its 
termination. It is also provided that net 
profits shall be divided, share and share 
alike, between the operator and the city. 

A further provision allows the com- 
mission' to take advantage of the method 
outlined in some of the recent offers that 
have been made for the construction and 
equipment, title of the railroad, however, 
to be in the city at all times. Amend- 
ments also allow the construction, owner- 
ship and operation by private parties of 
extensions of existing subways or elevated 
railroads, but such extensions must be 
subject to purchase by the city at any 
time after ten years and must become 
the property of the city after a lapse of 
a suitable period for amortization with- 
out payment by thercity. 


702 = ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


THE ELECTRIC VEHICLE MOTOR. 


BY J. T. DEREMER.” 


The motor equipment of an electric 
vehicle consists of the following: 

(1) One or two motors, according to 
the requirements of the vehicle. 

(2) The controller complete with ca- 
ble tips. 

(3) The main switch with cable ter- 
minals. 

(4) The charging receptacle with plug 
and cable. 

(5) The battery contacts with cable 
terminals. 

(6) The wire and necessary wiring dia- 
grams. 

With these paris properly selected, any- 
cne familar with ordinary vehicle con- 
struction can build electric vehicles also. 

Of these parts we shall here consider 
only the motor, its controller and their 
connection to each other. 

Let us first look into the advantage 
inherent in an electric motor for this use. 
The electric vehicle is not in its present 
stage of development adaptable to all 
purposes for which other types of cars 
have proven so successful, but in its own 
particular field of operation, namely, the 
city-suburban duty, it has advantages over 
all others, and of these advantages the 
following stand out conspicuously as due 
to the motor. 

Its operation is noiseless, due to the 
absence of reciprocating parts; it is free 
from vibration; it is cleanly and free 
from odor; it is very simple in construc- 
tion and suspension, thus permitting of 
easy and rapid repairs or replacement, 
and its maintenance and upkeep are com- 
paratively negligible. 

Before going into an analytical study of 
the motor, let us for a moment look into 
the requirements of a vehicle motor. 

The motor best suited to this service 
combines those features which will give 
sufficient strength, together with the best 
average speed, efficiency and high torque 
values in proportion to the current con- 
sumed. Unlike motors for all other classes 
of work, it can have no protective devices, 
such as circuit-breakers, or wires that will 
fuse and open the circuit when an excess 
of current passes. Such protection is im- 
practicable, because when an excessive de- 
mand for power is made by the motor of 
an electric vehicle it is at a critical point 
ee as on a heavy grade, a 

place to start, or a condition when 
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above all other times power is wanted 
most and must be relied upon. The mo- 
tor, therefore, must be désigned and con- 
structed to withstand all the power that 
can be applied to it in the propulsion of 
the vehicle for which it is built. Further, 
automobiles are frequently driven by per- 
sens who have but little idea of what a 
machine should be able to stand, and who, 
therefore, use poor judgment in operating 
them. Motors which cannot undergo the 
abuses of such service without injury are 
not practicable. In still another respect 
an automobile motor must possess excep- 
tional qualities—it must combine strengti 
and lightness so as to insure good opera- 
tion amid all the jolting and vibration of 
travel, with the fewest possible repairs. A 
properly designed motor, for use in con- 
nection with storage batteries, must pos- 
sess a well-sustained efficiency curve at 
overloads, and still retain its good speed 
and torque characteristics throughout its 
range of operation. The amount of iron 
and copper used must not be stinted ; al- 
though generous proportions in this re- 
spect may add somewhat to the weight of 
the motor, this increase is mote than coun- 
terbalanced by the resulting improvement 
in its operating characteristics. 

Let us now look briefly into the con- 
struction of the motor to see how the 
above requirements have been fulfilled. 

The motor is built for two sets of 
speeds—the high-speed motor for opera- 
tion with a double-reduction gear and the 
low-speed motor with a single-reduction 
gear. Where large output together with 
light weight are the essential require- 
ments, the light-weight high-speed motor 
with the double-reduction gear is prefer- 
able. On the other hand, where a greater 
weight is permissible and long life of 
wearing parts is a feature, the heavier 
weight low-speed motor with the single- 
reduction gear should be used. 

We shall treat the construction of the 
motor under two heads: 

THE MECHANICAL CONSTRUCTION, 

The frame of the motor is built in 
cylindrical form. This is in order to get 
the greatest output from the least quan- 
tity of material. The frame is entirely 
enclosed and solid, that is, made in one 
piece. The armature is removed by tak- 
ing off one of the end brackets. The 
motor is made waterproof, which is a 
valuable feature when the madam’s gar- 
den hose is turned on the machine to re- 
move the mud accumulated during the re- 
cent rain. The armature and commutator 
of the motor are built up on one sleeve, 
and the shaft pressed into this sleeve, go 
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that if the shaft of the motor becomes 
sprung through careless operation or very 
rough usage, it can be readily removed 
and another put in. 

The oiling system is the same as, is 
employed in street-railway motors, that is, 


ile well-known type of wiper or waste ` 


packed bearings. The motor is suspended 
by four stud bolts at each end and is thus 
easily removable for replacement or re- 
pairs when necessary. 

THE ELECTRICAL FEATURES. 


The automobile motor is of the direct- 
current, series type, and has operating 
characteristics similar to the street-car 
motor. Other types have been tried, such 
as compound-wound motors and also 
shunt-wound motors, but none of these 
possess in the same degree the valuable 
characteristic of automatically adjusting 
the consumption of power, as it were, to 
the load; that is, as the load increases the 
speed decreases, thus lengthening the time 
of operation, and hence decreasing the 
power necessary to produce a definite 


torque. The efficiency of the motor is 


maintained fairly high throughout its 


range of operation. 

Just here let me call your attention to 
a feature especially characteristic of the 
clectrie motor as compared with other 
forms of vehicle motors. 


As is well known, a railway-type motor 


is rated intermittently, that is, the nomi- 
nal capacity of the motor is that capacity 
at which it can operate for one hour with 
a temperature rise not to exceed a given 
amount. This method of rating has been 
found best adapted to work such as the 
operation of street-railway cars requires, 
because on an average city line the motor 
is working only a few moments at a time, 
due to the many stops and inclines, and 
hence has an opportunity to cool down 
during the intervals when current ig not 
applied. : 
Obviously, a motor suitable for continu- 


ous operation, developing the same horse- ` 


power as a regular street-car motor oper- 
ating intermittently, would have to be very 
much more liberally rated in order that 
the heat generated internally could be 


radiated sufficiently fast to prevent an in- | 


jurious rise of temperature. 

Now the same principles apply to auto- 
mobile operation, that is, a motor in city 
truck service as well as pleasure vehicle 
operation, is subject to only intermittent 
operation, and consequently the motor can 
be rated much more closely than could a 
motor for continuous operation. 

It has been found that for continuous 
operation the demandon the motor must 
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not exceed sixty per cent of the one-hour 
rating. The point I wish to emphasize 
in this connection is as follows: 

By reference to the performance curves 
of the series automobile motor it is found 
that the efficiency of the motor is highest 
when operating at approximately sixty per 
cent of the nominal rating. Hence, if con- 
tinuous operation is necessary, the maxi- 
mum permissible output which can be 
taken from the motor will be obtained 
with the motor operating at its highest 
efficiency. | 


THE CONTROLLER. 


Let us now take up the controller and 


ite connection to the motor in order that 
we may ultimately bring out other points: 


of advantage in the complete electric 

equipment. | 
The controllers for vehicle motors are 

made in such a form that they may be 


set in the seat of the vehicle where they 


are easily accessible from the top and the 
front. The controller is of the familiar 
drum type, with sliding contacts and fin- 
gers which press against the contacts. The 
reverse drum is a part of the controller 
and is operated by the main control lever, 
o1 by a heel press at the bottom of the 
vehicle. The main drum and the reverse 
drum are made interlocking, so that it 18 
impossible to reverse the motor with the 
controller handle in any but the off posi- 
tion. In this position the main drum is 
locked unless the reverse drum is exactly 
in the forward or reverse position. 

The operation of the controller „serves 
to apply several successive electromotive 
forces to the brushes of the armature and 
hence vary the speeds accordingly. 

The method of control differs somewhat 
from that employed in street-car service. 
in that no resistance is employed for con- 
trolling the voltage applied to the motors. 
The interconnecting of batteries and field 
coils and motors is so arranged that four 
speeds forward and from one to four 
speeds reversed operation are obtainable. 

This type for control for automobiles is 
of two kinds. The first is that in which 
the battery connections are changed as 
well as those of the motors. This plan is 
employed usually where only one motor is 
used, or where it is essential to make the 
work required of the battery as easy as 
possible. The second type of control 
changes only the motor connections, the 
battery cells always remaining in series. 
This plan is employed where two motors 
are used, as it is here possible to obtain a 
greater number of combinations than in 
the case of a one-motor equipment. 


If you will bear in mind that the fields , 


of each motor are separated into two equal 
groups, and that the battery is arranged 
into two equal groups of cells, the follow- 
ing brief statements of the motor control 
will be easily understood: 

First Notch.—Field groups in series; 
battery groups in parallel. (This applies 
the lowest obtainable electromotive force 
to the brushes. ) 

Second Notch.—Field groups in paral- 
lel; battery groups in parallel. (This 
applies a higher electromotive force to the 
brushes, because the total voltage drop 
across the field is reduced.) - 

Third Notch.—Field groups in series: 
battery groups in series. (This applies a 


‘still higher electromotive force to the 
‘ brushes.) | 
Fourth Notch.—Field groups in paral- 


lel; battery groups in series. (This im- 
presses the highest obtainable electromo- 
tive force upon the brushes.) 

In the two-motor equipment the fields 
as before are in two groups, but the bat- 
tery is always in one group. The con- 
nections are made here as follows: 

First Notch.—Field groups in series; 
armatures in series. Í 

Second Notch.—Field groups in par- 
allel; armatures in series. 
= Third Notch.—Field groups in series; 
armatures in parallel. 

Fourth Notch.—Field groups in paral- 
lel; armatures in parallel. 

You will note in the above description 
of speed control, which possibly sounds 
somewhat complicated, and yet in reality 
is extremely simple, that there is an en- 
tire absence of mechanical complications 
such as is necessary in other types of cars, 
the motor being in every instance con- 
nected rigidly to the driving wheels and 
the entire control of the machine reduced 
to the simple electrical control of the mo- 
tor. This fact brings to mind two very 
important advantages of the electrically 
driven machine; namely, in addition to 
ihe regular band-brake equipment of the 
nutomobile an emergency brake can be 
arranged on the end of the motor shaft, 
and since the motor is always in direct 
communication with the driving wheels. 
this will prove an additional factor of 
safety. There is further a possibility of 
using the electric motor as a generator 
for braking purposes, thus eliminating 
brake friction and the strains incident to 
brake application. The motor is turned 
into a brake or generator by simply re- 
versing its armature connections and con- 
necting the armature leads across a resist- 
ance. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 703 


The above plan, however, is very sensi- 
tive to the speed at which the car is mov- 
ing at the time the application is made, 
being very light at low speed and very 
heavy and effective at high speed. The 
better plan is to place the fields in series 
with each other and with a small hand- 
operated resistance across a few cells of 
the battery. Then by closing the arma- 
ture circuit the amount of braking effect 
can be regulated by the resistance handle, 
and the braking as in the case of a long 
hill made as effective as desired. © 

It is almost superfluous to add that tha 
up-keep of-the-eleetrie motor -and -con- - 
troller is scarcely to be considered seri- 
ously. Of course the bearings and brushes | 
need occasional looking after, but as in ; 
street-car service the brushes frequently ; 
run for months without renewal and bear- - 
ings only need their proper supply of oil. 
The attention given any ordinary machine 
will, of course, keep the bolts tight and the 
lids and the hand-holes covered, which is 
more vital in the case of the motor, owing 
to the necessity of excluding moisture. 

Summing up the situation then—as a 
power, the electric motor is incontestably 
a most suitable medium for automobile 
work, by reason of its being practically 
perfectly safe, its capacity for direct ap- 
plication, its high ratio of efficiency and 
the facility by which it can be controlled. 
Not only does the electric motor automat- 
ically control the consumption of energy, 
hoth with light and heavy loads, in pro- 
portion to the power delivered, but it will 
also work should occasion arise with an 
overload of several hundred per cent for 
brief periods of time without any appre- 
ciable inconvenience. 
eo 

Exide Meeting in Cleveland. 

An Exide meeting was held under the 
auspices of the Electric Storage Battery 
Company in the assembly hall of the Case 
School of Applied Science, Cleveland, 
Ohio, on March 29. The lecture of the 
evening was delivered by H. M. Beck, 
engineer of the operating department of 
the Electric Storage Battery Company’s 
Chicago office. 

This lecture gave in detail the develop- 
ment of the “Exide” battery up to its 
present state, and after the lecture there 
was a general discussion of the subject 
which brought out a great deal of valuable 
information in relation to the care and 
operation of the Exide battery. Various 
parts of these batteries were on exhibition 
for the inspection of the guests. There 
wag a very large attendance, about 250 
being- present. 
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THE INDUSTRIAL APPLICATION OF motors. Fig. 11 gives the ampere chart the accelerating, running, retarding and 


THE ELECTRIC MOTOR IN 
STEEL MILLS.’ 


BY B. R. SHOVER. 


III. 
(Concluded.) 


Table and Transfer Motors.—In the 
rolling mill proper there are twenty-one 
tables and two transfers, all of which are 
controlled by automatic magnetic torque- 
limiting control. 


FIG. 10.—CONTROL PULPITS FOR RAIL MILL. 


The eight operators stand on elevated 
platforms or pulpits, Fig. 10. Some of 
the controllers are mounted on the oper- 
ating pulpits and others on special plat- 
forms located near the motors which they 
control. 

These tables and transfer motors are all 
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of one of these tables. 

The transfers are simple chain drive, 
having two sets of dogs for moving the 
rail sidewise, and the control is entirely 
automatic. When the operator throws 
his controller to the forward position the 
transfer chain makes one-half revolution, 
depositing the rail in the proper place. 
Then the motor stops automatically. The 
next motion for transferring the follow- 
ing rail is made by the operator putting 
his controller to the “off” position and 


again throwing it to the “on” position. 
An interesting feature of the auxiliary 
drive is that of the lifting table at the 
three-high forty-inch blooming mill, Figs. 
12 and 13. 

This table has a total weight of 256,000 
pounds, partly counterbalanced by means 
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etopping being taken care of automatic- 
ally. 

There is also a tilting table at the 
three-high roughing rolls, similar to the 
lifting table, but of considerably less 
weight. This table gives one complete 
etroke of twenty-six inches either up or 
down, in 1.5 seconds. It is driven by a 
150 - horsepower, 250 - volt, compound- 
wound motor, and is controlled like the 
lifting table. 

The hot saws, Fig. 15, five in number, 
are driven individually by forty-horse- 
power, 750 revolutions-per-minute in- 


FIG. 12.—LIFTING TABLE FOR 40-INCH BLOOMING MILL. 


duction motors. The saws are forty 
inches in diameter and make 1,440 rev- 
olutions per minute. All five are raised 
and lowered at one time by a crank-shaft, 
operated by a twenty-five - horsepower 
compound-wound mill-type motor. The 
control is similar to that of the lifting 
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FIG. 11.—CURRENT VARIATION ON TWO 25-HORSEPOWER MOTORS RUNNING ON SAME SHAFT AND DRIVING A MILL TABLE. 


of the so-called mill type. Tables run- 
ning constantly are equipped with series- 
shunt motors. Those doing a consider- 
able amount of reversing or frequent 
starting and stopping have series-wound 


1. Abstract of a paper presented at the meet- 
ing of the American Institute of Electrical 
Engineers, New York, March 12, 1909. The full 
title of the paper is ‘The Industrial Application 
of the Electric Motor, as Illustrated in the Gary 
Plant of the Indiana Steel Company.” The 
author igs electrical engineer of that company. 


of a cylinder containing air at 500 pounds 
per square-inch pressure, and is lifted or 
Jowered forty inches in three seconds. The 
operating motor is 250-horsepower, 250- 
volt, direct-current, compound wound. 
The control, like that of the table motors, 
is entirely automatic, and is manipulated 
by the operator simply throwing his mas- 
ter controller to the up or down position, 


lable, except that if the operator throws 
his control to the first point, the saws 
lower and stop in that position. It is 
then necessary for him to bring his con- 
trol to the first point on the reverse in 
order to raise the saws; then the latter 
come up to the top and again stop auto- 
matically. In regular operation, however, 
the operator throws to the-second point; 
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upon which the saws lower, cut the rail 
and again-rise, stopping automatically in 
the upper position. 

The cambering machine is driven by 
a forty-horsepower induction motor. On 
the hot beds. four in number, there 1s a 
push-up ‘for shoving the rails off the de- 
livery table on to the beds, and a pull-up 
for dragging the rails from the beds on 
to the receiving table m the finishing mill. 
These “push-ups” and “pull-ups” are 
driven by seventy-five-horsepower series 
mill-type motors, the controllers of which 
are also automatic. 

From the receiving table the rails are 
delivered in both directions to the finish- 
ing department by feed tables similar to 
those in the rail mill. Because of the 
continuous running of these feed tables 
the controllers are the ordinary hand-op- 
erated type. 

For delivering the rails from this table 
to the straightening beds “‘kick-offs” are 
used. These are simply bars lying nor- 
mally below the surface of the table, but 
raised at an angle so that the rails are 
lifted and then slid off by means of a 
cam on a_motor-operated shaft. The 
straightening presses, Fig. 18, eighteen 


in number, are driven by ten-horsepower 


FIG. 13.—LIFTING TABLE 


high-resistance rotor induction motors. 
Opposite the ends of the straightening 
beds for each straightening press is lo- 
cated a twenty-four-inch headlight, in 
which is used an ordinary sixteen-candle- 
power lamp to enable the straightener to 
` gee his rail clearly. The drill presses, 
eighteen in number, are driven by ten- 
horsepower induction motors with ordi- 
nary squirrel-cage rotors. 


the cold-s 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


All of the induction motors in the fin- 
ishing department are standard and are 
controlled by means of a triple-pole, 
double-throw switch, which is connected 
to a five-wire system. The two extra 
wires are taps taken off the main trans- 
formers, thus furnishing low voltage for 


starting. This system does away entirely 
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lined earlier in the paper, although elec- 
tric motors have been used for some time 
to drive rolls, the motors used in this 
plant are several times larger than any 
motors of their type previously built. 
Their use for this purpose marks a new 
era in the industrial application of elec- 
tric power, and a short description of 
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FIG. 14..-CHART SHOWING LOAD ON LIFTING TABLE. 


with the complication and trouble accom- 
pany ing individual starting compensators. 

The loading beds outside are covered by 
two special electric cranes which transfer 
the rails from one part to the other, or 
load them in cars, the rails being handled 
hy means of large special magnets. On 
the. south side of the runway of these 
cranes is also a small monorail crane, 
whose sole purpose is to deliver rails to 
saw bed. 


FOR 40-INCH BLOOMING MILL. 


The cold saw, a tooth saw forty-two 
inches in diameter, making 1,800 revo- 
lutions per minute, is driven by a 100- 
horsepower induction motor. This saw 1s 
capable of cutting through an eighty-five- 
pound rail in twenty-two seconds, the load 
varying between fifty and 100 horsepower. 
according to the part of the rail that is 
being cut. 

Motors for Driving the Rolls.—As out- 


some of the principal features in the de- 
sign of these motors is not out of place. 

The main rolls of the mill are driven 
by six induction motors having a com- 
bined capacity of 24,000 horsepower, made 
up of the following units: 

Two 2,000-horsepower, at 214 revolu- 
tions per minute. 

One 2,000-horsepower, at 
tions per minute. 

One 6,000-horsepower, at 
tions per minute. | 

One 6,000-horsepower, at 
tions per minute. - 

One 6,000-horsepower, at. 75. 
tions per minute. 


68 revolu- 


88 revolu- 


83 revolu- 


revolu- 


FIG. 15.—THE HOT SAWS. 


In the construction of these motors the 
parts were made extremely heavy and 
1igid, following out as far as possible the 
practice which has proved successful in 
the construction of steam engines for sim- 
ilar duty. The stator frame is of the 
box-type construction, and is split into 
four sections for ease in handling and 
transportation. The rotor spider is of 
cast-steel and is made up of four sections 
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with two arms per section. The sections 
are bolted to disc hubs, which are pressed 
on the shaft. 

As the flywheel effect of the rotors 
necessary to overcome the excessive loads 
in rolling can only be determined accu- 
rately by actual trial, it was deemed ad- 
visable where possible to construct the 
motors so that the flywheel effect could be 
altered after the motors had been put in 
operation. This was accomplished in the 
6,000-horsepower and the 2,000 horse- 
power motors that run at sixty-eight rev- 
olutions per minute, by attaching to the 
rotor spiders heavy cast-steel rims which 
could easily be removed and exchanged 
for rims of different weights. On ac- 
count of their triple speed, the two 2,000- 
horsepower, 214 - revolutions - per-minute 
motors have separate flywheels weighing 
100,000 pounds each. These flywheels 
are built up of riveted boiler plates, which 
do not permit of alteration. 

The end-thrust which may result from 
a diagonal fracture of a spindle or roll 
is frequently sufficient to wreck either the 


mill or the motor unless special precau- . 


tions are taken. This problem, which is 
extremely difficult to solve when an en- 
gine is used for driving the rolls, is very 
easily solved when electric motors are 
used. A device termed a mechanical fuse 
is attached to the pedestal by two break- 
able rods. These rods are so proportional 
that thev will break only when the end- 
thrust exceeds 150 tons. When the rods 
give way under this pressure, the rotor 
is free to move longitudinally away from 
the rolls, thereby relieving the thrust. 
To prevent injury to the brush rigging, 
it is so arranged as to move freely with 
the brushes, always maintaining their 
proper position on the collector rings. 

The bearings are self-aligning, with oil- 
ring lubrication. They can also be lubri- 
cated from an independent oiling system. 
Provision is made for water cooling in 
case of emergency. 

The coils, which are assembled in open 
slots, are very rigid. In order, however, 
to prevent any possible vibration due to 
excessive fluctuations of the current, the 
coils are also firmly laced to a rigid sup- 
porting ring. 

The electrical characteristics of the 
jarger motors are shown by Fig. 16, which 
represents the results of tests of the 6,000- 
horsepower motor at eighty-eight revolu- 
tions per minute. Reference to these 
curves shows that the power-factor and 
efficiency are near their maximum at the 
rated output of the motors, and that high 


values are maintained throughout the 
complete operating range. 

The two 2,000-horsepower, 214-revolu- 
tions-per-minute motors were received at 
the Gary works complete except the fly- 
wheels, which were built up and turned 
after the installation of the motors. The 
three 6,000-horsepower and one 2,000- 
horsepower, low-speed motors were assem- 
bled and wound in position. 

Only two minor troubles have devel- 
cped so far in the entire installation. 
On starting up one of the 6,000-horse- 
power motors, one section of the rotor 
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cause of the well-known characteristics 
of the induction motor, it was clearly 
recognized that there would necessarily 
be large fluctuations in current, even 
though.the flywheels were very large, un- 
less some means were employed for auto- 
iatically introducing resistance into the 
motor circuit whenever the load was suf- 
ficient to cause even as small a change 
of speed as two or three per cent. It 
was desirable that the automatic features 
he adjusted so as to operate continuously, 
regulating the current taken by the mo- 
ters, so that the demands on the source 


DATA OF ROLL-DRIVING MOTORS. 


llorsepower: 
Normal continuous: rating 


409 -PiS6 25 ins 4% ow wiele een 2,000 2,000 6,000 6,000 6,000 
25% overload continuous 
50° cent. rise..........6. 2,500 2,500 7,500 7,500 7,500 
50% overload for 1 hour 60° 
cent, rise.......e. re re 3,000 3,000 9,000 9,000 9,000 
Speed: 
Synchronous ...... A eee 214 6S $3.3 88 75 
Full load.....esssssesss.sse 
Maximum slip, per cent.... 
Performance specification 
number sah dig ercied- ak Ser ee 
Outline drawing number.. 
Bearings: 
Flywheel Side. | 
Diameter ...scvcccccaevers 24 26 30 30 30 
Length 6s eae eae ate 60 65 70 70 70 
Collector Side. 
Diameter ....essssesesss.s so 24 26 30 30 30 
Lenet act ecsimee rn @ee ss 60 65 70 70 70 
Thrust collar area......... 575 910 1,370 1,370 1,370 
Revolving Part of Motor: 
Diameter - 260-45 eie es vase ees 8 ft. 8in. 21 ft. Oin. 21 ft. Oin. 21 ft. Oin. 21 ft. Oin. 
Flywheel effect, lb. at l- 
ft radlüS <.cis ces ose Ses 354,000 8,950,000 11,600,000 11,600,000 14,100,000 
Stationary Part of Motor: l 
Outside diameter of frame, 13 ft. 4in. 28 ft. Oin. 28 ft. Oin. 28 ft. Oin. 28 ft. Oin. 
Width of frame........... 3 ft. 10 in. 3 ft. 8in. 4 ft. 11 in. 4 ft. ll in. 4 ft. 11 m. 
Air-gap, total................ 0.28 0.40 0.40 0.40 0.40 
Induction Motor: 
Poles: aineart eee heh San ies 14 36 44 34 40 
HOPS POW OP eis. cies dw aly 2,000 2,000 6,000 6,000 6,000 
Revolutions per minute.... 214 68 S: RS 75 
VOLES raa a E dita EOT 6,600 6,600 6,600 6,600 6,600 
Efficiency at full load...... 95 per cent 93 percent 95.5 percent 95.5 percent 95.5 per cent 
Power-factor at full load.. 89 per cent 80 per cent 87 per cent 88 per cent 88 per cent 
Breakdown torque......... 6,800 h. p. 5,100 h. p. 18,500 h. p. 20,600 h. p. 16,400 h. p. 
Flywheel: ' 
Material 4235 was wesw eebeds Laminated steel eee we ee 
Number of sections....... 
Diameter 55 os o55 ale eedoeed rot a 17 ft. ° 
Outline Dimensions: pP ees 
Height of machine above 
bottom of base.......... 12ft. 2 in. 21ft. 0 in. 21ft. 0 in. 21 ft. 0 in. 21ft. 0 In. 
Width of bed plate........ 20 ft. 4 in. 32 ft. 8 in. 32ft. & in. 32ft. 8 in. 32ft. 8 in. 
Te ica ae ae PAAA > n 2 a 18 ft. 1114 ín. 21ft. 9 in. 21ft. 9 in. 21 ft. 9 In. 
Ite aft..... 4 2 3 uD 3 in. 
Genter Ime he eae ae 43% in 1ft. 3% in 4ft. 6% in. 24 ft. 6% in. 24 ft. 6% in 
bottom of base.......... Sft. 6 in. 7ft. 0 in. 7ft. O in. T7ft. 0 in. 7ft. 0 in. 
Weights: 
Stationary part of motor.. 42,500 126,000 175,000 175,000 175,000 
Rotating part of motor 
yet Maries kee nie aooo 148,000 176,000 176,000 ene 
aft (hollow)... on 33,4 4, 50, 50, 
Pillow-blocks with bear- eae eds aa = 
INES ee god ni e G 72,300 105,500 138,000 138,000 138,000 
Ped Plhte i cvsec dees vie sc 100,000 150,000 185,500 185,500 185,500 
Fivwheel ...... ccc ccc cece ee 100,000 EREE e ones 
Total. @eeeote CE SE E O E E ee e 
Without filywhecl.......... 296,000 eens: $$ - teeukilgeth cai Sees sawn we 
Complete ci.ccc cc eee ccece x 396,000 578,000 749,000 749,000 783,000 


resistance overheated, but investigation 
proved this trouble to be due to a stray 
piece of arc-lamp carbon. In starting 
up another of these motors, trouble de- 
veloped due to a broken grid in the rotor 
resistance. 

Control for Roll-train Motors—In de- 
signing the equipment for these 6,600- 
volt induction motors, not only were the 
sizes of the motors to be controlled be- 
yond anything previously attempted, but 
the specifications presented many novel 
reatures. 

For most of the motors the service re- 
quired a very large flywheel effect. Be- 


of supply for any one motor would be 
uniform—the motor and its flywheel, 
meanwhile, accelerating and decelerating 
at a point just below synchronism, to 
meet the power demands of the rail mill 
which it was driving. 

The large current in the secondary cir- 
cuits of the motors necessitated separate 
contactors. Rheostats were arranged in 
multiple delta, and the successive value 
of the resistance was made such that as 
each contactor closed, the rush of current 
through it would be approximately one- 
fourth of the intake of the motor. This 
arrangement prevents the rheostats or 
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contactors being called upon to carry any- 
where near their full rated current, and 
gives the whole control system a con- 
servative continuous rating. 

The control apparatus for each motor 
consists of: 


` 


AIRA 


HHH 
Hea H a = 


et tt PPT eee 


TEn. 


steel is passing through them. In case 
of emergency provision is made for the 
motor attendant to shut down the motors 
independently of the master controller. 
The 6,600-volt circuit enters through 
the triple-pole main oil-switch; from 
there it passes through a number of oil- 
switches which determine the direction 
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FIG. 16.—CHARACTERISTIC CURVES OF 6,000-HORSEPOWER INDUCTION MOTOR. 


A. Preliminary - control apparatus, 
which includes the oil switches, reversing 
switches, series transformers, preliminary 
relays, etc. 

B. Secondary control, comprising the 
rheostats, contactors, regulating panel, etc. 

C. Master controller. 

The plan of the plant shows that the 
motors and the controlling apparatus are 
placed in a separate room, which is sep- 


FIG. 17—VIEW OF 2,000-HORSEPOWER INDUCTION MOTOR. 


arated from the rolling mill proper by a 
partition. The master controller, how- 
ever, 18 in the rolling mill. Under these 
conditions, therefore, the operator must 
depend chiefly on the automatic features 
of the control, which are so far away that 
he must judge of their correct working 
by the behavior of the rolls while the 


of rotation. These switches are inter- 
locked, making it impossible for them to 
be operated unless the main switch is 
open. Additional interlocks prevent tnem 
from being closed simultaneously. This 


group of preliminary-contro] apparatus 


also includes the necessary relays to open 
the circuit in case of overload and to pre- 
vent the secondary control from being 
operated in an injurious manner. 

The arrangement of the secondary-con- 
trol rheostats in multiple delta is shown 
in Figs. 19 and 20. Direct current at 
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250 volts was adopted, for the control 
of this secondary apparatus, and the volt- 
ages so arranged that each contactor coil 
is subjected to a pressure of only about 
fifteen volts. This pressure is so small 
that the arcing is insignificant. To com- 
pensate for the different number of con- 
tactors in circuit at different speeds, a 
balancing resistance equaling the resist- 
¿nce of the contactor is cut in or out of 
circuit inversely as the contactor. ‘This 
keeps the current in the contactor circuit 
approximately constant at about five am- 
peres, and results in a simple arrangement 
of contacts on the regulating device. 

The regulating device consists of two 
concentric groups of buttons, one con- 
nected to the contactor coils and the other 
group to the contactor resistances, the 
iwo groups being cross-connected, step by 
step, by a simple arm, controlled auto- 
matically. Should the 250-volt supply 
fail, a weight attached to the grooved 
pulley on this arm serves to return the 
mechanism to the off position. 

The Rail Mill.—The rail mill has a 
capacity of 4,000 tons of finished rails 
per twenty-four hours. It is not only the 
largest, but also the only motor-driven, 
mill in the world rolling rails directly 
from the ingot without reheating. 


FIG. 18.—VIEW OF 6,000-HORSEPOWER INDUCTION MOTOR. 


Diagrams of these passes, together 
with the approximate shapes of the pieces 
leaving them, are shown in Figs. 21 and 
22, on which is also shawn the table giv- 
ing the size of the pieces leaving the vari- 
ous passes, the area in square inches, the 
weight per linear foot, percentage of re- 
duction, length of piece,-and horsepower 


FIG. 
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per pass—all as observed in the rolling 
of the first rail, which was an eighty- 
pound, thirty-three-foot rail. 

To supply power to the train motors 
of this mill there are two circuits, each 
of 10,000 kilowatts normal capacity at 
6,600 volts. One circuit feeds the three 
blooming-mill motors; that is, two 2,000- 
horsepower and one 6,000-horsepower. 
The other circuit feeds the other three 
motors; that is, two 6,000-horsepower and 
one 2,000-horsepower. 


we) tee 


The estimated combined load with the 
mill working at full capacity, with volt- 
age and amperage of each of the circuits, 
is shown in Fig. 23. In originally de- 
signing the mill careful calculations were 
made of the time and horsepower required 
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of ingots was increased to the maximum 
load on the mill. 


Adding the ordinates 
under this condition, Fig. 23 was pro- 
duced, showing the integrated load carried 
by the motors. The shaded portion indi- 
cates motor and line losses, and the upper 
line of the curve shows the character of 
the load on the power station. 

This cycle, which is 31.89 seconds, in- 
Gicates an exceedingly variable load, the 
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19.—VIEW OF SECONDARY CONTROL FOR 6,000-HORSEPOWER MOTOR. FIG 


total variations being from a minimum 
of 4,300 horsepower to a maximum of 
i9,010 horsepower, with an average of 
12,025 horsepower, which makes the load 
factor on the six-train motors almost ex- 
actly fifty per cent. The curve was de- 
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per, which has been tried out, has been 
practically a perfect success. Nothing 
has occurred to indicate that there is any 
necessity of changing anything to a rad- 
ical extent. As an example of this, the 
ore-handling machinery was started up 
July 23, 1908, and by November 1, three- 
guarters of a million tons of ore were 
stored in the yard, with virtually no more 
trouble from the machinery than would 


. 20.—CONNECTIONS OF SECONDARY CONTROL. 


have been experienced at a works which 
had been in operation for several years. 
In the original design of the plant 
considerable attention was given to the 
question of underground versus overhead 
transmission. In view of later develop- 


| 


to operate each pass. These calculations 
determined not only the total time con- 
sumed by the ingot from start to finish, 
but also the shortest possible time between 
ingots, the limiting time being in the 
three-high roughing mill. 

These curves thus obtained were super- 
imposed on each other at this interval, 
which was 31.89 seconds, until the number 


FIG. 21.—PLAN OF THE RAIL MILL. 


veloped to provide a basis for estimating 
the size of the storage battery necessary 
to take care of the fluctuations and keep 
a constant load on the generating station. 

Conclusions.—One of the most satisfac- 
tory conclusions, so far as the Indiana 
Steel Company is concerned, that can be 
drawn at the present date is that so far 
all of the apparatus described in this pa- 


ments, although it might have been pos- 
sible to put in underground service which 
would not have greatly exceeded the cost 
of overhead construction, yet the latter 
nas given no trouble. On the night of 
January 29 last, during one of the > 
verest windstorms ever experienced M 
this section, the esi of the wind be- 
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nour, not a single case of trouble occurred 
on the lines within the plant. 

As stated in the description, all of the 
¢,600-volt feeders were protected by multi- 
gap lightning arresters, while the 22,000- 
volt line has both multi-gap and elec- 
trolytic lightning arresters. The latter 
were not installed until after the former 
nad been operated for some time, and 
since the installation of the electrolytic 
lightning arresters there has been no dis- 
charge over the multi-gap, nor have there 
been any bad effects from lightning either 
in the plant or at other points on the 
line, which are protected in like manner. 

In open-hearth plants No. 1 and No. 2 
one feature not adopted in No. 3 and 
No. 4 will be the use of a large number 
of electric motors for operating the gas 
and air valves and furnace doors, which 
had previously been worked by hydraulic 
pressure. This will leave simply the tilt- 
ing of the mixer as the only piece of ap- 
paratus in the open-hearth plant not op- 
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FIG. 22—TABLE SHOWING REDUCTIONS 
OF SIZE IN ROLLING 80-POUND RAILS. 


erated electrically; and the possibilities 
are that even this will be changed. 

A comparison between the estimated 
horsepower and the observed horsepower 
required for the various passes in the rail 
mill shows some discrepancy ; but because 
the steel rolled was colder than it would 
have been in actual practice, since all of 
the machinery is new and is not operating 


so quickly as it should, and because also 
of the lack of roll adjustment. it is be- 
lieved that the power required will be 
very little, if any, in excess of the original 
calculations. After the roll-train motors 
had been started it was discovered that 
the stopping of them was an important 
feature. The 2,000-horsepower, 214-rev- 
olutions-per-minute motor when discon- 
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was closed. This device is being put in 
permanently, and a 6,600-volt switch con- 
nected to one phase, the other side of 
which will be connected to the 250-volt 
line through a permanent resistance, and 
this switch interlocked with the main 
6,600-volt oil-switch. 

Probably no industrial application of 
electricity has been the result of more 
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FIG. 23.—ESTIMATED COMBINED LOAD ON RAIL MILL. D 


nected from the rolls required two hours 
to come to rest, while the 6,000-horse- 
power, eighty-three-and-one-third revolu- 
tions-per-minute motor required one hour 
and thirty-seven minutes to stop. This 
time consumed would mean corresponding 
delays in case of breaking of the main 
spindle, which, of course, could not be 
countenanced. In order to stop these mo- 
tors within a reasonable length of time, 
direct current at 250 volts was introduced 
into one phase of the winding through 
an external resistance after the motor had 
been disconnected from the 6,600-volt 
line. By this device the 2,000-horsepower 
motor was stopped in two minutes and 
fifty-five seconds, and the 6,000-horse- 
power motor in one minute and forty-two 
seconds. During this time the first sec- 
tion only of the resistance of the rotor 


careful study on the part of the engineers 
in charge, or has marked a more general 
adoption of electric power than the one 
just described. Although many of the 
motor applications are not new, this piant 
is unique in respect to the number and 
variety of the applications and the size 
of many of its units. The rail mill now 
in operation, driven by induction motors 
with a combined capacity of 24,000 horse- 
power, and having a normal output of 
4,000 tons of steel rails per twenty-four- 
hour day, is without a rival. 

Results thus far obtained indicate that 
not only have the greatest expectations 
cf the engineers been realized, but an- 
other stronghold of the steam engine has 
been carried, and that in the near future 
the rolling-mill engine is-destined to give 
way to its, sueccessor—theelectrié (motor. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


CHAPTER VII. (Part III).—TrerMar 
APPLICATIONS. 


ELECTRIC WELDING. 


Welding by means of the eicctric cur- 
rent is based upon the fact that unusual 
heating occurs at a poor or high-resist- 
ance contact. The current may therefore 
be either direct or alternating, but since 
for good results a current of Jarge am- 
perage is necessary, an alternating cur- 
rent with a step-down transformer is gen- 
erally used. 

The system of electric welding invented 
by Prof. Elihu Thomson provides a 
means of forming electrical contact be- 
tween the two pieces to be welded and the 
icrminals of the secondary of a step-down 
transformer and at the same time forcing 
them together. The resistance of the 
secondary winding of the transformer is 
very low, so that the resistance of con- 
tact of the two pieces to be welded far 
exceeds that of the remainder of the cir- 
cuit, and most of the heating occurs at 
the junction. 

Electric welding machines embodying 
these principles are made for a great va- 
riety of special purposes. Typical of such 
machines is one for welding steel rings. 
A lever operates a five-ton jack, thereby 
forcing the ends of the ring together, the 
clamps being kept cool by water circu- 
lating around them. The circuit is con- 
tiolled by the operator’s foot. In this 
way about ninety horsepower is used for 
fifty seconds. 

In welding steel rails by electricity, cur- 
rent is drawn from the trolley to operate 
a rotary converter, which is connected to 
the welding transformer. The terminals 
of the secondary winding of the latter are 
connected to welding clamps on either 
side of the rail joint. The welding cur- 
rent sometimes runs as high as 27,000 
amperes at seven volts, and the pressure 
to several tons. Fig. 150 shows an elec- 
tric track-welding outfit in use on the re- 
habilitation of the street-railway lines in 
Chicago. The outfit complete consists of 
four cars, the first carrying a motor- 
driven sand-blast equipment for cleaning 
the rail ends, the second carrying the 
welding apparatus proper, as shown in the 
illustration, the third holding the rotary 
converter and control equipment, and the 
fourth being provided with motor-driven 
grinders for finishing the joints. 
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The electric arc is sometimes used for 
heating purposes, particularly in welding. 
In some cases an arc is struck between 
two electrodes and then deflected by 
means of a magnet, so that the flame 
plays upon the part to be heated. The 
object to be operated upon is sometimes 
used as one of the electrodes and an arc 


n FIG. 150.—ELECTRIC TRACK-WELDING OUTFIT. 


struck by touching it with the other elec- 
trode. The particular advantage of this 
method of heating is, of course, the ready 
centralization of heat and the high tem- 
perature obtainable. 


CHAPTER VIII. (PART 


TRANSMISSION. 


I.)— Power 


MODERN PRACTICE. 

The advantage of the use of high-ten- 
sion currents in the transmission of elec- 
trical energy, incident upon the decrease 
of current for the same amount of energy 
transmitted and the consequent decrease 
in the I'R losses, has already been ex- 
plained. The fact that high-tension cur- 
rents can be more economically generated 
at the power end and more readily applied 
at the receiving end of the transmission 
line when alternating rather than direct 
currents are used has also been considered 
in a previous section. In the section on 
polyphase currents the decrease in the 
cast of installation due to the smaller 
amount of copper or other conductor re- 
quired for the transmission of a given 
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amount of energy by this system, as well 
as the adaptability of this form of elec- 
tric current to the operation of motors, 
was explained at length. 

There is, of course, a limit beyond 
which it is not feasible to raise the volt- 
age. This is defined chiefly by leakage 


due to imperfect insulation, and which 


is coexistent with the use of the high- 
tcnsion electric current. 

EFFECT OF ATMOSPHERIC CONDITIONS. 

Transmission lines are not ordinarily 
built to operate above 70,000 volts. Not 
only is there difficulty in insulating the 
transmission lines from the poles which 
carry them, but the transformer connec- 
tions at the receiving as well as at the gen- 
erating end present many difficult prob- 
Icms. 

A conductor of electricity which is 
sirung over the surface of the earth for 
several miles or more is influenced by the 
changing electrical condition of the at- 
mosphere. For example, when a cloud 
becomes charged with electricity, it acts 
inductively on the ground and transmis- 
sion line and an opposite charge accumu- 
lates in that part nearest the cloud. In 
other words, the action is that of an elec- 
trostatic condenser, already explained. 
The electrical condition of the atmosphere 
is liable to very sudden changes, and the 
result is sudden changes in the induced 
charges in the transmission line which 
may, under certain conditions, surge back 
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and forth, straining the insulation to the 
utmost. 

The insulation may be compared to an 
elastic substance acting as the containing 
medium of a fluid. As the electrostatic 
charge accumulates at one place on the 
line, the insulation is endangered, just as 
would be the case in a rubber tube con- 
taining water if the latter should accumu- 
late in one end; the rubber walls would 
stretch more and more as the water ac- 
cumulated ; the elastic limit would finally 
be reached, the rubber would burst and 
the water spill out. Likewise, with an 
induced charge in a conductor, as the in- 
duced charge assumes a greater and 
greater value under the influence of the 
inducing charge, the insulating medium 
separating the two is strained more and 
more till the limit is finally reached, when 
it breaks down and an electric discharge 
occurs. The insulating medium does not 
stretch mechanically, as does the elastic 
wall, but its insulating power is strained 
until it breaks down, if the accumulation 
of the charge be sufficient. 

Electrical conductivity is only a rel- 
ative term; there is no perfect conductor 
of electricity, neither is there a perfect in- 
sulator. The resistance of heavy copper 
bars in many cases is so small as to be 
negligible, while under ordinary condi- 
tions the conductivity of insulators used 
on high-voltage transmission lines is too 
small to be considered, and yet it is pos- 
sible for the electric charge to break down 
the insulation and pass to earth. 


ELECTRIC SURGES. 


The long transmission lines now in 
such general use accumulate charges at 
different points, due to the inductive ac- 
tion of the electrical charges of the atmos- 
phere. When the latter vary and the 
transmission system is iong, electrical 
surges will take place in the line which 
are of considerable magnitude and ex- 
tremely difficult to control, becanse sub- 
jected to so many varying influences. All 
of this can happen without the line being 
struck by lightning, simply by electro- 
static induction, as already explained. 

These surges are also frequently caused 
by internal disturbances in the transmis- 
sion system, due to switching, short-cir- 
cuits or grounds. For example, an arc 
from a transmission line over a defective 
Insulator to ground results in a heavy 
rush of current and produces a series of 
traveling waves or recurrent surges. 
These phenomena, caused by abnormal in- 
ternal conditions of the system, are com- 
monly referred to as “internal lightning.” 


Chicago Electric Club. 

At the meeting of the Chicago Electric 
Club, directly after luncheon on April 7, 
Perry Boole, of the house committee, re- 
ported on the efforts to get permanent 
quarters for the club. The prospects in 
this connection not being particularly 
favorable, the committee recommended 
that the subject be temporarily dropped. 
The programme for the meeting provided 
for a discussion of electric heating de- 
vices, the principal address being made 
by E. L. Callahan, of the General Elec- 
tric Company. 

Mr. Callahan devoted the principal 
part of his address to a forceful demon- 
stration of the desirability of all inter- 
ests connected with the electrical industry 
boosting the sale and use of electrical 
heating appliances. He stated that these 
devices, whether for houschold or indus- 
trial uses, have passed the experimental 
stage and have been developed into reli- 
able utensils that are here to stay. While 
economy is still not one of the strong 
points of the direct electric method of 
doing all the cooking in the home, the 
recent development of the electric fireless 
cooker has resulted in a most promising 
and efficient combination. The speaker 
compared the trade in electric flatirons 
af more than ten years ago with what it 
is today. 

F. J. Holmes, of the Vulcan Electric 
Heating Company, opened the general 
discussion by stating that electric heating 
in many of its applications, particularly 
industrial, is the cheapest as well as the 
best means of producing heat. To illus- 
trate this, he cited a case where the use 
of electric soldering irons had been found 
decidedly cheaper and more satisfactory 
in every way than the old irons heated by 
gasolene torches. Harold Almert, lately 
of Wichita, Kan., explained why central 
stations had formerly sometimes found it 
inadvisable to push the use of electric- 
heating appliances and how their intro- 
duction should be effected in order to pro- 
duce results satisfactory to all concerned. 
Leonard Kebler, president- of the Ward 
Leonard Electric Company, emphasized 
the fact that most electric-heating devices 
are now as dependable as rheostats. G. 
B. Johnson, of the Commonwealth Edison 
Company, spoke briefly of how this com- 
pany in four months put out 10,000 elec- 
tric flatirons on approval. H. F. Holland, 
of the Pacific Electric Heating Company, 
closed the discussion by referring to some 
of the good points that make the electric 
fletiron so popular. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 711 


Special Railroad Rates for Machinery 
Manufacturers’ Conventions. 


It is announced that for the joint con- 
vention of the Southern Supply and Ma- 
chinery Dealers’ Association, and the 
American Supply and Machinery Manu- 
facturers’ Association, to be held in Chat- 
tanooga, Tenn., May 5, 6, 7, the South- 
eastern Passenger Association has granted 
a rate of one-and-one-half fares, plus fifty 
cents, for round trip under the certificate 
plan, and the Trunk Line Association has 
granted a rate of one-and-three-fifths 
fares, plus twenty-five cents, for round 
trip under the certificate plan. 

Also, for the joint convention of the 
National Supply and Machinery Dealers’ 
Association, and the American Supply 
and Machinery Manufacturers’ Associa- 
tion, to be held in Pittsburg, Pa., May 
12, 13, 14, the New England Passenger 
Association has granted a rate of one-and- 
three-fifths fares, plus twenty-five cents, 
on the certificate plan, for points in Trunk 
Line territory outside of Pennsylvania, 
end two cents per mile in each direction 
on round-trip tickets from points in 
Pennsylvania east of Pittsburg. 


ede 


Purchases by the United States Navy 
Department. 


The Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., 
will open bids on April 20 next for the 
following electrical supplies. Bidders in- 
terested therein should fill out the en- 
closed application card, giving the sched- 
ule numbers desired, and forward same 
to the bureau without delay. 


Delivery 
at 
Navy Sched- 
Article. Quantity. Yard. ule. 
Batteries, storage. 1,100........... Works ...1112 
Boards, panel and 
cabinet distri- 
bution s.sssssoss Ce ewewn ere ias New Or- 
leans, La.1110 
Cable, electric, etc..Miscellaneous. New Or- 
leans, La.1110 
Conductor, rub- 
ber-covered...... 10,000 feet..... Annapolis, 
Md...... 1113 
Supplies .........65 Miscellaneous. New Or- 
leans, La.1110 
ede 


Railroad Electrification. 


The Northern Pacific Railway Com- 
pany is conducting a preliminary inves- 
tigation, and is negotiating with the Mad- 
ison River Power Company for electric 
power to operate trains over the Montana 
division. l 

The St. Paul road has already decided 
to electrify the division of the road, and 
is awaiting the development of the power 
project at Great Falls by Jolm A. Ryan 
and associates; 
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HIGH-TENSION TRANSMISSION. 


TWO EXCELLENT PAPERS AT THE 236TH 
MEETING OF THE AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS; UNDER THE 
AUSPICES OF THE HIGH-TENSION TRANS- 
MISSION COMMITTEE. 


The 236th meeting of the American 
Institute of Electrical Engineers was held 
on Friday evening, April 9, in the Engi- 
neering Societies Building, New York 
city. In the absence of President Fer- 
guson, Senior Vice-President James G. 
White presided. 

Secretary Pope announced that at the 
meeting of the board of directors during 
the afternoon there were 105 associates 
elected, and the following associates trans- 
ferred to the grade of member: 

Charles Frederick Lacombe, New York 
city; Worrall E. S. Temple, Philadelphia ; 
Johann Emil Leonarz, Mexico City; 
Henry Rufus King, Hawthorne, Il.; 
Robert Wibley, Missoula, Mont. 

The meeting was held under the aus- 
pices of the High-Tension Transmission 
Committee, and two especially interesting 
papers were presented. Abstracts of these 
are given below: : 


HIGH-VOLTAGE TRANSFORMERS AND PRO- 
TECTIVE AND CONTROLLING APPARATUS 
FOR OUTDOOR INSTALLATION. 


BY K. C. RANDALL. 


Transformers for outdoor service may 
be built for any requirements that the 
ordinary indoor type of oil-insulated unit 
will satisfy. As to capacity, the limit of 
approximately 500 kilovolt-amperes will 
apply to the self-cooled type, depending 
somewhat on voltage and frequency. As 
with the self-cooled indoor transformers, 
the case is the principal problem. It is 
difficult to obtain the radiating surface 
required for cooling very large transform- 
ers, and still retain a simple mechanical 
construction. Oil-insulated, water-cooled, 
outdoor transformers can be built for any 
capacity, irrespective of voltage and fre- 
quency. 

Weatherproofing outdoor transformer 
cases is doubtless best done by making 
the joints vacuum-tight. Eliminating 
leaks means that nothing can enter, and 
therefore a clean, dry unit would remain 
in that condition. Moisture is the only 
enemy to be feared, either in the form 
of rain, snow, or humidity. The “breath- 
ing” of wet air is the mest important 
source of trouble. 

A twenty-kilovolt-ampere, 2,200 to 220- 
volt transformer immediately suggests a 
pole installation. But if the figures are 
multiplied by ten, a 200-kilovolt-ampere, 
22 G00 to 2,200-volt transformer suggests 
indoor service. Jf these figures are mul- 
“plied by three, a 600-kilovolt-ampere, 


66,000 to 6,600-volt transformer certainly 
has always demanded housing. 

The large clearance required for ex- 
pesed high-tension wiring and disconnect- 
ing switches; the expensive construction 
demanded for enclosed high-tension wir- 
ing and switch structures; the cells or 
compartments often used for transform- 
ers; the space for protective apparatus— 
all these operate to make the high-tension 
station costly as compared with the low- 
tension station. If all high-tension ap- 
paratus were placed outside, some kind 
of a structure would still be required in 
most cases for housing the instruments, 
the high-tension control apparatus and the 
low-tension switchboard. If attendance 
were contemplated, some additional facili- 
ties might also be required. Under near- 
ly all conditions, where control of either 
or both high and low-tension circuits 1s 
demanded, some housing will be required. 
Attendance, or at least frequent inspec- 
tion, should usually be provided. When 
housing is needed for part of the appa- 
ratus, perhaps a large part, the expected 
advantage of placing the remaining appa- 
ratus outdoors may not become important, 
or may even not exist at all. In order 
to obtain the true comparison, the cost of 
the station grounds and indoor apparatus 
must be balanced, not only against the 
smaller building, but also against all the 
ground required for the outdoor appa- 
ratus, the outdoor apparatus itself, and 
the instruments and the indoor control 
apparatus. 

The horn-gap arrester has been used 
considerably in outdoor service, both at 
terminals and along the transmission line, 
and the electrolytic type has been installed 
both indoors and outdoors. Arresters for 
all transmission voltages and designed for 
outdoor use are now available. The con- 
siderable amount of space indoors re- 
quired for high-voltage lightning arrest- 
ers, and its cost, are serious; in fact, ar- 
rester houses are not unknown. Outdoor 
types may therefore be of particular and 
almost independent interest. | 

Outdoor choke-coils differ from indoor 
choke-coils only in respect to case and 
terminals; if of the oil-insulated type, the 
outdoor-transformer construction will ap- 
ply. It is noticeable that about the same 
structural problems and solutions apply 
to outdoor-transformer  circuit-breakers 
and protective apparatus. 

Outdoor stations should be paved and 
vell drained around the apparatus. If 
this is considered too costly, individual 
foundations for each piece will serve. 
Transfer trackage with a truck, or a 
heavy hand truck, will be found very con- 
venient when moving apparatus. 

The general use of outdoor apparatus 
to the exclusion of indoor apparatus is, 
of course, not to be expected; but frequent 
applications will doubtless be made as a 
development of the gencral type of station 
just referred to. Transformer and switch- 
ing stations present the greatest oppor- 
tunities, as power houses and substations 
employing synchronous converters or mo- 
tor-generator sets require so much hous- 
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ing that indoor transformers, circuit- 
breakers, etc., may be considered best. 

The following cost estimates, based on 
existing installations—two equivalent in- 
door and outdoor 2,000-kilovolt-ampere, 
25,000-volt, sixty-cycle stations—may be 
of interest: ; 

Indoor Station.—High-tension appa- 
ratus inside of building. Transformers 
in pockets. 


Approximate cost of steel building. frame 


erected seci ccc cee eae esis i Oa dug tana wie aes $ 3,100. 
Inside of building, including steel work.. 2.300 
Total for building................0 00s $ 5,400 


Two 1,000-kilovolt-ampere, three-phase, 
29 000-voit to 440-volt. 60-cycle trans- 
formers, delivered and erected....... wee 7,200 
Switchboard for above, including two in- 
coming line panels, step-down trans- 


formers panel and necessary oll g 
SWiItChes 7. S65 ea oh waked E SR sae E 2500 
Total for St@Ulon 241.0045 8 see ine eee $15,100 


Outdoor station: 
Building, including outside busbar struc- 
türe sestu ha ee OC es Se ee Ae Saw ee $ 1.020 
Two 1,000-kilovolt-ampere outdoor trans- 
formers, as above, delivered and erected 7.800 
Switchboard as above (only low-tension 
apparatus and panels inside), all high- 
tension busbars and transformers out- 
side, delivered and erectced....... EE 2,625 


Total for station........cccecceccceeeeaes $11,445 


From these figures, the indoor station 
costs approximately thirty per cent more 
than the outdoor station. 


Another example covers the approxi- 


mate costs of a 3,000-kilovolt-ampere, 
22,000-3,000-volt, twenty-five-cvcle motor- 
generator substation. 

Indoor Station.—Incoming lines 22,- 
000 volts, two of which are installed. 
Building structural steel, all apparatus 
inside, transformers in brick compart- 
ments. High and _ low-tension busbars 
and oil switches in compartments. 


Length of building, 110 ft.; width, 38 ft., 
equaling 4.180 sq. ft. 

Approximate cost of building ready for 
apparatus, steel work and compart- 


Thre 000-kilovolt-ampere, three-phase, 
22,000/3.000 volt, 25-cycle, step-down — 
transformers, delivered and erected.... 15,000 

Three 1,000-kilovolt-ampere, motor-gen- 
erator sets, motor synchronous type, 
3.000 volts operating at 80 per cent lead- 
ing power-factor. Generator 550/600 
volts, delivered and erected............ 48,000 

Three 45-kilowatt exciters, induction 
motor-driven, delivered and erected.... 4.500 

Two incoming lines, 22,000 volts, three- 
phase. 

Three three-phase 1,500-kilovolt-ampere, 
step-down transformers panels, 22,000/ 

3,000 volts. 

Two three-phase railway feeder panels, 
3,000 volts, 3,000 kilovolt-amperes. 

Four three-phase lighting feeder panels. 
3,000 volts, 500 kilovolt-amperes. 

Three panels for. controlling motor-driven 
exciters. 

Three synchronous motor panels. 

One direct-current feeder and total out- 
put panel, 600 volts, 3,000-kilowatt 


switchboard, delivered and erected.... 20,000 
Recapitulation: 
Building ...... ocean at 6S ah ous Gna E $ 21,835 
Switchboard 2 5.50% ate Gi-ieln se wate wee See 20.000 
TransformMmëTs grid eh ed wh not ss eee ci Oe rene 15,000 
Motor-generator SetS. 0... ccc ee ee ees 48,000 
EXITS “ia Gc stances lv cree ane eee KEN 4,500 
Total Costs ly oh se wea iecs ce aaa a wk E eae $109,335 


Outdoor Station.—High-tension appa- 
ratus outdoors on concrete foundations. 
Building to be 110 feet by nineteen feet. 
Station same as above as regards output. 
Ordinary type of building. No steel- 
work. 


Buildin 252-ted wats aiaa a E tees $ 7,480 
Switchboard, same as above. Oil switches 
made weatherproof... 0.0... 0.0 eee eee 20,200 
Transformers made weatherproof......... 16,000 
Motor-generator sets as above........... 48,000 
EXcCiters, as above. 2405, case tees Reeds esa 4,500 
Total oi aaa eena es hat 4 alate eats ees $96,180 


The advantage of outdoor apparatus 
lics in cheapening the-installation due to 


D il 


INGHIB ko ea Bae Lea ae ee eG $21,835 
e 1, 


ieee aë "y a CO 
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a saving in building; there is also less 
life and property hazard. The disadvan- 
tages are absence of protection from 
weather when inspecting, overhauling or 
making repairs, and exposure to molesters. 
The problem, as a whole, was, first, the 
transformer; second, the switch; and 
third, the protective apparatus. All of 
these have been worked out and some ex- 
perience obtained. The problem now is 
to decide when outdoor apparatus is war- 
ranted. This is a question of the station 
rather than the apparatus, and is subject 
to the individual conditions of each case. 


CONDENSER TYPE OF INSULATION FOR 


HIGH-TENSION TERMINALS. 


BY A. B. REYNDERS. 


One convenient way of analyzing the 
terminal problem is to consider it as a 
short piece of cable. The failure of such 
a terminal can occur in two ways; namely, 
bv a puncture through the insulating ma- 
terial separating the ‘inside conductor 
from the outside conductor or support, or 
by “creeping” over the surface from the 
end of the inside conductor to the end of 
the outside support. 

Jona, in an article on “Insulating Ma- 
terials in High-tension Cables,” read be- 
fore the International Congress at St. 
Louis in 1904, shows how the distribution 
of stress varies throughout the dielectric, 
being inversely proportional to the radius. 
Furthermore, he shows that by grading 
the material according to its specific in- 
ductive capacity, it is possible to make the 
stresses nearly uniform throughout the 
dielectric. 

A method that takes care of both punc- 
ture and creepage has been proposed by 
Ryan, Smith, Nagel and others. This 
method consists in dividing the dielectric 
by means of metal plates into a series of 
condensers of fixed capacities; for it is a 
known fact that if a difference of poten- 
tial is impressed across a number of con- 
densers connected in series, each will take 
its share of the stress in inverse propor- 
tion to its capacity. This principle has 
been utilized in constructing a terminal 
consisting of a small center rod or tube 
just large enough to carry the current, 
the rod being surrounded by alternative 
concentric cylinders of insulation and 
metal having the ends tapered in steps. 
The-distribution of stress or potential 
gradient through the dielectric, owing to 
the metal layers, has been changed from 
a curve to a straight line. Furthermore, 
the ends of the metal layers fix the dis- 
tribution of voltage over the surface, 
which thus can be kept within safe limits. 
This design may be designated as a con- 
denser type of terminal. 

Terminals designed in accordance with 
the above principles are constructed by 
rolling up on a metal tube, paper and 
mica, or paper alone, using as a bond 
some materia] like shellac. At regular 
increases by steps in diameter, for exam- 
ple one-sixteenth inch, a layer of tinfoil, 
making one complete turn, is inserted 


_In the surrounding medium. 
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during the rolling process. Great care 
must be exercised to obtain accurate di- 
ameters, especially when the thickness of 
insulation is small. No air spaces or 
wrinkling of the paper is allowable, or 
poor results will inevitably follow. After 
being completely wound, the tube is 
placed in an ordinary engine lathe and 
the ends tapered in steps, the amount of 
taper depending on whether the end is 
immersed in oil or surrounded by air. 
During this turning process careful work 
is necessary to prevent the turning tool 
from “digging” into the insulation below 
the tinfoil, owing to concentric layers of 
insulation being irregular in shape instead 
of true circles. After the turning process 
is completed, the entire terminal should 
be treated with some insulating varnish 
in order to prevent the absorption of oil 
into that portion projecting into the oil, 
and the absorption of moisture in that 
portion which is in air. 

With a terminal constructed by the 
above method, there yet remains one point 
of weakness; namely, the edges of the tin- 
foil are sharp, and the potential which 
exists between these edges and ground 
may be high enough to cause corona effects 
If this me- 
dium is air the result of corona will be 
the formation of nitrous acid or ozone, 
which may cause a deterioration of the 
insulating material and an ultimate 
hreakdown. Up to the present time no 
harmful effects are known on insulation 
from corona in oul. 

It is virtually impossible to roll up a 
tube of insulating paper and tinfoil and 
cbtain all layers concentric and true cir- 
cles. This will be strikingly shown if the 
ends are tapered in a straight line. More- 
over, with such ends, the tinfoil, which is 
usually of a maximum thickness of 
0.0045 inch, 1s drawn out to a sharp edge, 
and hence the formation of corona bv the 
breaking down of the air in contact with 
these edges is vastly increased. Again, it 
will be found that there is no fixed sur- 
face distance between the ends of the tin- 
foil layers, due to variations in the insu- 
lation between them. For these reasons 
these ends are always stepped instead of 
being in one straight line. Even with 
stepped ends, it has been found that with 
extremely high voltages, 250,000 and 
more, the tinfoil edges are sharp enough 
to cause the formation of corona. As 
shown by Jona, Ryan, Berg, and others, 
ccrona occurs when the stress on the small 
layer of air at the surface (edge of tin- 
foil) exceeds the maximum stress which 
the air will stand. The remedy for such 
a condition is to make the radius of the 
end of the tinfoil layer large enough to 
reduce the surface stress to safe limits. 
This result is accomplished by adding a 
metal ring of suitable diameter at the 
corners, where the tinfoil ends. This ring 
is electrically connected to the tinfoil. 
Furthermore, the addition of a metal bell 
of large diameter on the central rod at 
the top not only reduces corona from this 
rod, but acts as a shield or guard ring 
for the first few layers, with a resulting 


¢13 


appreciable gain in the creepage strength 
of these lavers. | 

‘The question naturally arises: If thie 
style of insulation is effective for termi- 
nals, why could it not be used for the in- 
sulation throughout the transformer? 
The terminal proposition is one of con- 
centric cylinders, and, if the particular 
insulation in the transformer is of a sim- 
ilar shape, there is no reason whatever 
why the condenser type should not be 
used; its effectiveness, however, is less 
and less as the diameters of the layers 
kccome greater, and the difference be- 
{ween diameters becomes less. In other 
words, as the layers approach nearer and 
nearer to a flat surface the potential 
gradient approaches nearer and nearer to 
a straight line. 

If the condenser type of insulation in 
the form of a tube is used between pri- 
mary and secondary or primary and 
ground in a core-type transformer and 
the metal layers in the tube are connected 
electrically to points of equal potential in 
the windings, then not only is the dis- 
tribution of stress in the dielectric fixed, 
and hence the total dielectric strength in- 
creased, but the action of the condensers 
assists in the suppression of surges due 
io outside disturbances. 

It is probable that by the use of the 
above method of connecting the winding 
and the metal layers together. and the 
use of condenser types of terminals, trans- 
formers of 300,000, 400,000 or 500,000 
volts may be made on a convenient basis. 


A number of demonstrations of high- 
tension terminals was made by Mr. Reyn- 
ders, the potential being raised to 165,- 
000, 220,000, and 225,000 volts. 

The discussion was opened by W. S. 
Moody, of the General Electric Company, 
who said that it must be evident that 
there is one feature of such a lead as Mr. 
Reynders describes that requires more or 
letter insulating material when the con- 
denser cylinders are introduced than when 
they are not. This is that with the con- 
denser plates in place every weak spot 
in the insulation is in series with every 
cther weak spot, whereas a lead covered 
entirely with insulating material is not 
weakened greatly by any one of its weak 
spots, because this weak spot will not, or- 
dinarily, by the mere law of probabilities, 
be in series with any other weak spot. 
This may be no serious objection. It 
would seem that by far the greatest value 
to be obtained from the construction is 
in the equalization of the strain along 
the exterior surface of the lead, and there 
would seem to be no question but what 
the practically equal distribution of strain 
that can be and has been obtained from 
the condenser type construction, does re- 
quire the minimum length of lead to 
withstand a given voltage, provided one 
confines himself cto ayplaim ‘evlindrieal. or 
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ccnical surface for the exposed part of 
the terminal. 

Mr. Moody described the designing of 
a 000,000-volt transformer, nearly eight 
years ago, by his assistant, J. J. Frank. 

In the preliminary tests leading up to 
the designs of this transformer it was 
found that when an air or oil space was 
under electrostatic stress the introduction 
into this space of several sheets of metal 
lowered the voltage required to puncture, 
whereas the introduction of several sheets 
of insulating material (consisting of 
something that was inferior to oil or even 
air as an insulation) markedly increased 
the voltage required to puncture. 

It was therefore decided to subdivide 
the oil space which was chosen as the 
only practical material against puncture 
for any such pressure as half a million 
volts by insulation cylinders of solid ma- 
terial rather than by metal. 

In attacking the problem of surface 
insulation it was clearly apparent that 
the fifteen to cighteen feet of such surface 
that would be required could hardly be 
attained in a straight line, but that some 
form of regular surface, such as is used 
im line insulators, must be resorted to. 

Combining these ideas resulted in the 
production of a lead about sixteen inches 
in diameter where it passed through its 
support and about eighty inches long 
either side of this support. This lead 
has for six years, in connection with all 
sorts of special testing, been in most 
frequent use, and subjected to from 300,- 
000 to 650,000 volts. 

This lead consists of a tube of low- 
grade insulating material tapering in di- 
ameter both ways from the point at which 
the Jead is to be supported, the tube be- 
ing filled with a high-grade insulating 
liquid or semi-liquid compound, such as 
oi] or asphaltum. The tube is made up 
of sections telescoping into each other 
slightly, and between each section are 
rings of similar material projecting be- 
yond the sections, to give very great leak- 
age distance on the surface. In the later 
forms of these sections the projecting part 
is made integral with the section, so that 
the section has the general appearance of 
the petticoat of a line insulator. All the 
sections are drawn tightly together, after 
a suitable cement has been placed between 
them, by the conductor itself, which is a 
heavy rod or tube. The space between 
the walls of the tube and the conductor 
is divided into several sections by thin 
cylinders of insulating material. The en- 
tire air space in the lead is then filled 
with insulating compound. 


The dimensions of a lead regularly 
used for 100,000-volt transformers, which 
is regularly tested at 200,000 volts, and 
some of which have stood 225,000 volts 
for fifteen or twenty minutes are: 

Diameter, seven-and-one-half inches. 

Length, thirty-nine inches. 

Percy H. Thomas said, with reference 
to outdoor transformers, that if the cli- 
mate is at all bad, it would preclude the 
outdoor apparatus; in any such climate 
as New York, where there is much sleet 
and snow, where one cannot always open 
the apparatus and look at it, there would 
be some difficulty experienced. 

Mr. Thomas said that in the examples 
Mr. Randall pointed out it seems to him 
that the saving is incommensurate with 
the amount of risk and difficulty, but he 
judged that this would not be true in all 
cases. 

Referring to the condenser type of ter- 
minal, Mr. Thomas was inclined to be- 
heve it the part of wisdom not to attempt 
to pass the high-tension terminals through 
too small diameter An eight-inch open- 
ing through the metal cover reduces 
strains and the tendency of corona dis- 
charge. Effort should be expended on 
making the mechanical construction of 
the larger insulating diaphragm more 
suitable, rather than attempting to find 
scme way of carrying the high potential 
through a small hole. 

D. B. Rushmore, of the General Elec- 
tric Company, pointed out a number of 
conditions which appeared to him to op- 
pose the use of the outdoor substation. 
The question, he said, was hardly one of 
engineering; it was rather a question of 
economic necessity. It was a case of not, 
“Can we use the outdoor substation?” 
but “Where will we have to use it?” 

Paul M. Lincoln, of the Westinghouse 
Electric and Manufacturing Company, 
said that when the construction of the 
condenser type of terminal was first taken 
up, it was feared that the lining up 
of the weak spots would prove fatal, and 
it was not until after the thing had been 
tried out thoroughly, time and time again, 
that it was found that that defect was 
not fatal by any means; that the lining 
up of these weak points does not exist, 
and that by the kind of material which 
is put into the terminals and bushings 
the weak points are practically eliminated. 

E. M. Hewlett said that with a highly 
insulating shell, with sufficient creepage 
distance, an insulator has been developed 
which has practically the same striking 
distance as the equivalent spark-gap, and 
by making it of great enough diameter to 
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sland the puncture, and making the 
puncture value a little higher than the 
equivalent spark-gap value, it accomplishes 
all the purposes which it is called upon to 
accomplish. 

S. Piek stated that the Niagara, Lock- 
port & Ontario Power Company has six 
outdoor 60,000-volt transformers since 
October last, with which there has been 
ne trouble of any kind with the terminal. 
These transformers have given perfect 
satisfaction, and in each case they save 
about $2,000 in construction cost, so that, 
as regards an operating company, there is 


‘a great field for the outdoor transformers. 


Ralph D. Mershon, chairman of the 
High-Tension Transmission Committee, 
announced a number of contributions to 
ike discussion. There was not time to 
read all of these, but they will be incor- 
porated in the report of the committee. 

Guido Semenza, of Milan, Italy, is of 
the opinion that if we take into account 


the cost of operation, the larger liability 


of breakdown, the necessity of frequent 
repainting, of cleaning away dust and in- 
sects, and the greater amount of inspec- 
tion, it will more than offset the lower 
first cost of installation. 

A contribution from A. E. Kennelly 
and one from J. S. Peck, of Manchester, 
England, were read. Mr. Mershon then 
discussed the papers of the evening and 
took up also several of the points brought 
out in the discussion. He said there were 
two suggestions made by Mr. Randall 
which were especially interesting. One 
of these is that of considering the high- 
voltage apparatus a part of the transmis- 
sion line, and switching the apparatus and 
line as a unit. This course of procedure 
will, in time, prove desirable in many 
cases where large amounts of power are 
to be handled, and the transmission 18 
over long distances. The other is that 
of putting all the high-voltage apparatus 
in one tank, so as to require the minimum 
number of terminals. He agreed with 
Mr. Piek that Mr. Randall had not al- 
lowed enough for the cost of his build- 
ings. J. S. Peck’s contribution raises an 
interesting point, and that is the fact 
ihat using single-phase transformers with 
the high-voltage side connected in Y, we 
need only one high-voltage terminal for 
each transformer; and that by such 
method of connection, we may locate our 
series transformers near the neutral point, 
thus avoiding the necessity of insulating 
them for high voltages. If such course 
is pursued, it might possibly pay to go 
further and bring a lead out from the 
high voltage winding near the neutral 
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cennection, from which could be actuated 
the voltage-measuring instruments and the 
reverse relays, where such are required. 

If separate single-phase transformers 
ere used in three-phase transformation, 
with both high-voltage and low-voltage 
windings connected in Y, each trans- 
former and the line cable connected to it 
may be treated as a single-phase unit. 
That is, the three-phase transmission cir- 
cuit may be considered as made up of 
three single-phase circuits 120 degrees 
apart, and handled accordingly, so that 
where the return current through the 
ground would not be especially objection- 
thle, we might, in cases of emergency, 
switch out a part or all of the transform- 
ing apparatus connected to one line con- 
ductor, and run for a while on the other 
two phases. Of the many written con- 
tributions received, one of those, for the 
reading of which there was not sufficient 
time, deals with the idea of locating the 
high-voltage busbars and some of the re- 
mainder of the high-voltage apparatus on 
the roof of such small building as may 
be required for sheltering the substation 
operator and the switchboard measuring 
and control apparatus. 

The discussion was participated in by 
Prof. W. 8. Franklin, N. J. Neall, G. 
Faccioli, C. L. de Muralt, V. D. Moody, 
M. W. Franklin, L. L. Perry, W. L. 
Waters, A. H. Kreusi, S. Kos, F. G. 
Baum, O. S. Lyford, Jr., Carl Schwartz 
and J. B. Whitehead. These contribu- 
tions will all be included in the published 
Proceedings of the Institute. 

A vote of thanks was passed to the 
Electrical Testing Laboratories, New 
York city, for lending the high-tension 
testing apparatus, and to the New York 
Edison Company and the United Electric 
Light and Power Company for installing 
the apparatus and furnishing current. 
ede 

Proposed Retaliatory Patent Law. 

Representative Stephens has introduced 
a bill in Congress to subject citizens of 
foreign countries applying for United 
States patents, copyrights, etc., to the 
same fees, rules and regulations as are 


imposed on American citizens in the coun- 


try of the applicant for securing patente 
or copyrights or for manufacturing and 
selling the same, non-compliance with 
this law to entail forfeiture and cancela- 
tion of the privilege granted. Citizens 
of foreign countries having no copyright 
or patent laws, or of those countries which 
discriminate against American citizens in 
this respect, are not to be entitled to copy- 
rights or patents in the United States. 
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Electrical Exposition at Louisville. 

The Southern Electrical and Industrial 
Exposition at Louisville, Ky., was opened 
at 1:30 p. m. on Monday, April 12, by 
President Taft, who, in Washington, 
D. C., pressed the electric button that 
caused the countless electric lights to 
glow and the wheels of the machinery on 
exhibition to turn. 

The show is one of the best of its kind 
ever given, and for months past the mov- 
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trie curling-iron to an electric cooking 
cabinet. 

Here one finds a powerful engine ca- 
pable of driving thousands of wheels and 
spindles, and there is a tiny mechanism 
by which sweet strains of music please 
the most sensitive ear. In another booth 
is the electric cooking range; in another 
an electrically driven sewing-machine 
moves antomatically while a pretty girl 
sends the fabric beneath the needle. 


TOWER SQUARE, THE SOUTHERN ELECTRICAL AND TRADES EXPOSITION, 
LOUISVILLE, KY., APRIL 12-24. 


ing spirits of the enterprise have been 
untiringly at work, with the resuit that 
Secretary Macdonald was able to announce 
that the show was entircly out of debt at 
the opening of its doors. 

With the exception of Sunday, April 
18, the exposition will be open every day, 
including April 21, from 11 o'clock in 
the morning until close to midnight. 

The displays embrace the very acme of 
invention in the electrical world, from an 
electrically-heated flatiron to a hundred- 
horsepower driving motor, from an elec- 


Not alone are the electrical industries 
represented there, but many of the more 
important manufacturing concerns of the 
Falls Cities. Numerous interesting ex- 
hibits foreign to the electrical class are 
there. The highest class of manufacture 
is represented and are being demonstrated 
by experts. 

The opening speech was made by Presi- 
dent Fred W. Keisler, and the mayor, the 
(iovernor’s staff and many other impor- 
tant personages were present at the open- 


ing. 
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Proposed Franchise for McAdoo Subway 
Extension. 

The New York Public Service Commis- 
sion made public on April 10 the form of 
the franchise for the McAdoo Tunnel ex- 
tension to the Grand Central Station, 
New York city, which will be suggested 
of the hearing on April 23. 

The tentative draft suggests the possi- 
bility of having a station in the McAdoo 
Subway at Forty-second Street and Fifth 
Avenue, as well as one at Thirty-eighth 
Street and Sixth Avenue, in that it stipu- 
lates that the payment to the city for 
each one of the stations so placed shall 
be $500 annually for each entrance or 
exit from the time when the actual opera- 
tion of the tube begins. The other pay- 
ments stipulated in the franchise are to be 
at the rate of fifty cents a year for each 
linear foot of track and station platforms 
after the beginning of operation for the 
first ten years, and thereafter $1 a vear for 
each foot of such tracks on platforms 
from the end of the first ten years to the 
date when the present McAdoo franchise 
becomes subject to readjustment. 

In addition the McAdoo company is to 
pay to the city for rights under streets, 
parks and public places $9,000 a year for 
ten years, which, according to the esti- 
mate of the commission, is three per cent 
of the anticipated gross earnings and five 
per cent of the gross earnings annually 
thereafter until the time when the exist- 
ing franchise becomes subject to readjust- 
ment, in 1933. As rental for vault space, 
not including station platforms and space 
otherwise specified, the McAdoo company 
is to pay a sum equal to four per cent 
a vear on the valuation of the horizontal 
area of such space, this value to be based 
upon the value a square foot of the neigh- 
boring land, exclusive of buildings, as 
fixed for taxation for the year 1909. For 
the first ten years of the franchise one- 
fourth of this value is to be taken as the 
value of the vault space, and thereafter 
one-half, until the date when the fran- 
chise comes up for readjustment. 

It is provided in the franchise that the 
subway shall be constructed without 
opening the surface of the streets, except 
in such cases as the Public Service Com- 
mission may issue a special permit, and 
that the tracks must be constructed in 
the most approved manner to avoid noise 
or tremor from operation. The company 
is to file a bond of $200,000 before begin- 
ing construction, and it must obtain the 
consent of the Board of Estimate and 
Apportionment within six months after 
the franchise is granted, and the consents 
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of the owners of one-half the value of the 
property in the streets under which the 
tunnel passes, within one year. The limit 
may be extended for three months in case 
the company has not obtained the requisite 
number of consents within the year, or in 
lieu of the consents, the determination of 
commissioners appointed by the Appellate 
Division of the Supreme Court may be 
obtained and filed with the Public Service 
Commission. 

The franchise makes this provision re- 
garding the acquisition of the subway by 
the city after twenty-five years: 

In case the city or the commission shail 
at any time or times hereafter determine 
that the railroad hereby authorized is 
necessary or desirable for use as a part 
of some municipal system of rapid tran- 
sit to be owned by the city, the city shall 
have, and the tunnel company by the ac- 
ceptance of this instrument hereby grants 
to the city the right and option to pur- 
chase and take the railroad hereby au- 
thorized at any time or times after the 
twenty-sixth day of February, 1933. In 
case the city or the commission deter- 
mines to exercise said option or acquire 
the railroad hereby authorized the city or 
the commission shall give the tunnel com- 
pany at least two years’ notice in writing; 
and upon the day fixed by said notice 
for such acquisition the city shall pay or 
tender to the tunnel company the value 
of the railroad hereby authorized (but not 
including the franchise hereby granted) 
as determined by agreement or by ap- 


praisal in the manner provided in Article | 


11 of this certificate; such value, how- 
ever, not to exceed the actual cost. in 
money of the construction of the railroad 
hereby authorized, including cost of sta- 
tions, real estate, and any easements, 
structures, and property connected there- 
with and necessary therefor, as the same 
exists at the time when the said option 
shall be exercised. 

' ede 
New Directors for Hudson Companies. 

At a meeting of the board of directors 
of the Hudson Companies, the holding 
company for the Hudson & Manhattan 
Railroad Company, on April 7%, Dumont 
Clarke, president of the American Ex- 
change National Bank, A. A. Tilney, a 
partner in the house of Harvey Fisk & 
Sons, and Charles Francis Adams, 2d, 
of Boston, were elected directors to suc- 
ceed Gardiner M. Lane, Cornelius Van- 
derbilt and Andrew Freedman. 

The three latter resigned from the di- 
rectorate at the time the application 
was made by William G. McAdoo for a 
franchise to extend the present McAdoo 
system from Thirty-third Street to the 
Grand Central Station, New York city, 
as they were directors of the Interborough 
as well as of the Hudson Companies. 
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New York City Railway Earnings. 

The New York State Public Service 
Commission gave out on April 5 a com- 
pilation of the income, traffic and physical 
statistics of the surface lines that for- 
merly comprised the New York City Rail- 
way system, for the year ended June 30, 
1908. It was the first time that the fig- 
ures had been brought together for the 
whele system for the year in which the 
receiverships intervened, and separated it 
into its present component parts. 

-In general, the results of operation 
showed a marked decrease of gross earn- 
ings for the year, as compared with the 
preceding year, and with even the de- 
faults of interest and rentals that had 
been entered up to June 30 of last year 
the whole system showed a deficit of 
$1,886,800. For the year ended June 30, 
1907, the deficit was $3,330,201. 

The traffic figures were not complete, 
as those of the Third Avenue and the 
One-Hundred-and - Twenty - Fifth Street 
crosstown lines stopped with February 
12, 1908, when the Third Avenue re- 
ceiver was appointed. With the Third 
Avenue and One-Hundred-and-Twenty- 
Fifth Street crosstown figures missing 
from that date, the system operated 50,- 
837,061 car-miles and carried 312,990,952 
revenue passengers and 174,447,779 trans- 
fer passengers. 


e@e 
To Supplant New York City Horse Cars. 
Frederick W. Whitridge, receiver of the 
Third Avenue Railroad, New York city, 
announced that on April 15 he would in- 
stall as an experiment on the two horse- 
car lines in the Third Avenue system two 
self-propelling cars, one of the electric 
storage-battery type and one of the gaso- 
lene type built by the General Electric 
Company, Schenectady, N. Y. 

These two horse-car lines are the Dry 
Dock, East Broadway & Battery line and 
a branch of the Forty-second Street, 
Manhattanville & St. Nicolas Avenue line 
on St. Nicolas Avenue. Mr. Whitridge 
said that if the cars prove successful it 
would be practicable to supplant all the 
existing horse cars with whichever type 
proved the more economical. 

The new cars will hold twenty-eignt 
persons and are thirty-two feet long. It 
is thought possible that they may be in- 
troduced in West Street, where the Met- 
repolitan Street Railway has always 
claimed that the action of the tides has 
made underground conduits impractica- 
ble. The city has never consented to the 
use of overhead trolley wires there, so that 
horse cars have had/to be-used. 
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Bi-Monthly Meeting of the Central Elec- 
tric Railway Association. 

The regular bi-monthly meeting of the 
Central Electric Railway Association was 
held in the Hollenden Hotel, Cleveland, 
Ohio, March 25, and was successful in 
every way. The attendance was unusually 
good, considering the great distance many 
of those present were compelled to travel. 

The programme was a short one, but 
the topics considered brought out a hearty 
discussion. The meeting was called to 
order by A. A. Anderson, of Columbus, 
Ind., president of the association. After 
the reading of the minutes of the previous 
meeting and the disposal of some routine 
business, President Anderson took occa- 
sion to thank the members of the associa- 
tion for honoring him with its presidency. 
He presented an outline of what he had 
planned and desired to have accomplished 
during his administration, and empha- 
sized the value and necessity of co-opera- 
tion in the work of the association. 

The first topic on the programme, “Lit- 
tle Things in Connection with Opera- 
tion,” was presented in a paper read by 
W. A. Carson, general manager of the 
Evansville Railway Company. Abstracts 
from this paper follow: 

Old material should never be scrapped 
or new material issued without the ap- 
proval of some competent department 
head. New material and supplies should 
be kept in a properly equipped and or- 
derly storeroom, and the responsibility of 
maintaining such storeroom centered in 
one employe. Accurate records should be 
kept of all materials and supplies taken 
into the storeroom, and nothing should 
be issued without a properly approved 
requisition which states to whom and for 
what purpose the material is issued. 
Heavy materials, such as rails, ties, etc., 
stored along the line should also be looked 
after and checked and record kept by the 
storekeeper. In this way accurate dis- 
tribution of maintenance accounts ig made 
possible. A card index of all purchases 
with a few minutes’ work each day in the 
office enables a detailed record to be kept 
of the different materials and supplies 
purchased, which shows the order num- 
ber, the date same was placed, quantity 
ordered and the price and discount cov- 
ering same. Employes who check mate- 
rial received should be required to check 
all shipments carefully and accurately as 
to weight, quantity, etc. To maintain 
discipline among employes, violation of 
minor rules should never be overlooked 


as of no importance, as by calling atten- 
tion to these minor cases infraction of 
more important rules and regulations 
will be prevented. At intervals written 
examinations on the operating-rule book 
should be given all employes whose duties 
have anything to do with the operation 
of trains, and all emploves making a 
grade of less than eighty-five per cent 
should be required to take another ex- 
amination. Three failures to grade bet- 
ter than eighty-five per cent should be 
sufficient cause for dismissal. These ex- 
aminations should also cover special or- 
ders which have been posted from time 
to time. There are very few roads that 
do not have friction between the shop 
and transportation departments, and un- 
less the heads of these two departments 
work in harmony and keep down the 
criticizing spirit in the men under them 
a feeling will soon exist that will be det- 
rimental to the company’s interest. To 
promote a kindly feeling in the organiza- 
tion, it is a good idea to have periodical 
meetings of executive heads to discuss 
freely all of the work in the various de- 
partments, especially that which laps over 
from one department to another. Meet- 
ings of all employes in every department 
should be held at intervals and talks 
given by the management and the various 
department heads, and an endeavor made 
to have them bring up for discussion new 
conditions which come up from time to 
time; the policy of the company with 
reference to such matters should then be 
decided upon and explained. 

Mr. Carson’s paper provoked consider- 
able discussion, especially on the merit 
and demerit system now in use by some 
companies, and described by him. Those 
participating in the discussion were C. D. 
Emmons, general manager of the Fort 
Wayne & Wabash Valley Traction Com- 
pany; C. C. Reynolds, general manager 
of the Terre Haute, Indianapolis & East- 
ern Traction Company; C. M. Wilcox, 
general manager Cleveland, Southwestern 
& Columbus Traction Company; F. D. 
Carpenter, general manager of the Day- 
ton & Lima Traction Company, and C. 
L. Henry, president of the Indianapolis 
& Cincinnati Traction Company. The 
speakers were about equally divided in 
their advocacy of the merit and demerit 
system. 

The first paper read during the after- 
noon session was presented by J. N. Nel- 
son, Jr., of the Department of Agricul- 
ture, Washington, D. C., on “Preservative 
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Treatment of Timbers Used by Electric 
Traction Companies.” Mr. Nelson de- 
clined to favor any particular method of 
ireating timber, but showed very con- 
clusively how the life of ties and bridge 
timbers could be doubled and the safety 
of operation greatly enhanced. He re- 
ferred to the rapid depletion of the native 
forests and deemed it the duty of electric 
roads to take such action as will lessen 
the demand for timber. Mr. Nelson’s 
paper was well received and brought out 
a number of inquiries relative to the com- 
parative cost of treated timber with that 
which had not been treated. 

The concluding paper was read by R. 
N. Hemming, assistant superintendent of 
the Ohio & Southwestern Traction Com- 
pany, on “Loose-Leaf System of Filing 
of Matter in Periodicals.” After assert- 
ing that a proper system of filing in- 
formation adds greatly to its value, he 
pointed out an ingenious method of filing 
technical and descriptive matter by taking 
out the leaves of the journals and making 
a new volume, with matter classified and 
indexed. He said it was the experience 
of all that when information contained 
in an article was wanted it could not be 
found without the sacrifice of too much 
time. He said magazines of this char- 
acter could be published and sent out in 
loose sheets and then easily grouped un- 
der heads of like subject-matter and in- 
dexed. Such a plan would provide for 
the ready and intelligent use of period- 
icals. 

At the close of the meeting the mem- 
bers were taken on an excursion and in- 
spection trip to the Hollinwood-Kuhlman 
Car Company’s shops and were shown 
every courtesy by the general manager 
of the plant. 

The association adjourned to hold the 
next meeting in Fort Wayne, the first 
Thursday in June. 
ede 

Cleveland Industrial Exposition. 

The Cleveland Industrial Exposition is 
announced to take place June 7-19 under 
the auspices of the Cleveland Chamber 
of Commerce. 

The temporary building in which it is 
to be held covers an area of about 60,000 
square feet and connects by an overhead 
bridge with the Central Armory, which 
is also to be utilized, thus giving a total 
floor space to the exposition of 115,000 
square feet. 

The lighting arrangements call 
15,000 incandescentyelectric lights: 


for 
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QUESTIONS AND ANSWERS. 


CURRENT THROUGH THE HUMAN Bopy. 
—What current in amperes will the av- 
erage human system stand without in- 
jury? Between what limits does this 
value lie for adults ?—A. H. R., North Ab- 
ington, Mass. l 

The amount of current that it is safe 
to pass through the human body depends 
upon many considerations, such as the 
part of the body through which the cur- 
rent passes, the state of health and gen- 
eral condition of the person, the duration 
of the current flow and its character, 
whether direct, interrupted, pulsating or 
alternating. The flow of current through 
the body is believed to'be of an electrolytic 
nature, accompanied with its attendant 
dissociation or disintegration of the con- 
ducting path as well as, if not more than, 
the points of application. If the current 
1s not too great the disintegration is not 
harmful, but may, on the contrary, be 
keneficial, as in many electro-therapeutical 
applications. The currents distribute 
themselves through the various organs and 
tissues in shunt paths inversely propor- 
tional to the resistances of these paths 
between the electrode terminals. If the 
area of the electrodes is large a larger 
tctal current may be passed without par- 
ticular pain or harm in any particular 
organ. Currents applied to the head 
should not exceed five or at most ten 
milliamperes. In the abdominal region 
currents up to 200 or 250 milHamperes 
may in extreme cases be employed. These 
figures indicate roughly the limits of cur- 
rent for adults. However, on account of 
the great variations between individuals 
it is impossible to state definitely what 
is a safe limit except that in general the 
manifestation of sharp pain is a good 
point to stop. 

STUDY oF ELECTRICAL PRINCIPLES.— 
Could vou kindly tell me how s may learn 
the principles of electrical engineering? 
I am regularly employed, and in spare 
moments have studied for two-and-one- 
half years from a number of electrical 
hooks, some of which I found too mathe- 
matical, although I got a great deal of 
help from them. I will thank vou for 
suggesting to me how I may make more 
rapid progress.—QO. H., Scribner, Neb. 

Individual study, such as you have 
been pursuing, has been the means for 
thousands of men in mastering the world’s 
knowledge. In a technical study, such as 
electrical engineering, however, progress 
along such lines will be very slow, unless 
one has the aid of a regular instructor, 
or at least of some one versed in the sub- 
ject, as well as means for coming in 
actual contact with the electrical appli- 
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ances and machinery studied, as is af- 
forded in an electrical laboratory, shop 
or power plant. A fellow employe or 
supetior in one of the latter may help 
you greatly. It would be desirable for 
you to apply for a position, even though 
it be menial, in the electric plant of your 
own or some adjacent town. For a person 
rcgularly employed by day and so located 
that he cannot attend the evening classes 
of a good technical school, a desirable 
plan is to enroll as a student with one of 
the well-known correspondence schools 
that teach engineering subjects systemat- 
ically by correspondence. The courses in 
these schools have been dveloped for just 
such students as the inquirer seems to be 
and have been found to give a fairly good 
grasp of the fundamental principles and 
their more important applications. 


VARIATION IN STORAGE-BATTERY Ca- 
PACITY.—Recently I came across a cata- 
logue of storage batteries, which gave the 
capacity and dimensions of various cells. 
I found, for instance, that a cell giving 
thirty amperes for eight hours would give 
sixty amperes for only three hours, and 
120 amperes for only one hour. Why is 
this, and is it general with all storage 
batteries ?—A. F. B., Memphis, Tenn. 

The figures given show a gencral char- 
acteristic of all storage batteries to have a 
lower capacity when discharged at high 
current rates than when discharged at 
lower rates for a longer time. The chem- 
ical reactions that take place on both the 
positive and negative sets of plates, and 
which result in the generation of the dis- 
charge current, consist in the formation 
of lead sulphate by the combination of 
the sulphuric acid radicle of the electro- 
lyte with the lead of the sponge lead 
negative and the lead of the lead perox- 
ide positive. This lead sulphate is an 
inert substance that clogs the pores of the 
active material. The rate of its forma- 
tion is strictly proportional to the dis- 
charge current rate. If this rate is high, 
as in a one-hour discharge, for instance, 
a great deal of lead sulphate is formed 
or and close to the surface of the plates, 
thus preventing the diffusion of the elec- 
trolyte into the interior pores of the active 
material and rapidly exhausting the sur- 
face layers. At low rates of discharge. 
such as the eight-hour or longer, the for- 
mation of sulphate extends more com- 
pletely into the interior of the active ma- 
terial, so that a larger percentage thereof 
enters into the reaction and thus pro- 
duces more prolonged current flow before 
it becomes exhausted. 


Party LINES AND ALTERNATING-CUR- 
RENT MacHInes.—(1) Is the common 
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party line a combination of the series and 
parallel instruments? (2) Are all alter- 
nating-current motors with armature 
windings synchronous motors? (3) In 
railway work has the rotary converter ad- 
vantages over the motor-generator eet, 
and, if so, what are they? (4) What is 
the principle upon which a synchroscope 
works ?—C, A. S., Los Angeles, Cal. 

(1) The common party line is now 
almost exclusively equipped with bridging 
(parallel) telephone instruments only. 
(2) No. In one sense every motor has 
an armature winding, although in alter- 
nating-current motors it is more common 
to speak of the stator winding on the sta- 
tionary part and the rotor winding’ on 
the rotating part. In any motor there are 
always at least two windings. (3) The 
rotary converter has advantages over the 
motor-generator set that are not essen- 
tially different in railway work from what 
they are in other classes of service. Among 
these advantages are: higher efficiency, a 
single machine instead of two, and there- 
fore less attention and space required, 
quicker response to load changes and bet- 
ter regulation. (4) The synchroscope 1s 
built on the revolving-field induction-mo- 
tor principle. It has a pointer connected 
to the rotor of a small induction motor 
whose revolving field is set up by any dif- 
ference in time-phase between the two 
machines being synchronized. The pointer 
revolyes to the right or left, depending 
on whether the speed of the incoming ma- 
chine is less or greater than the synchro- 
nous speed of the one in service. When 
the two speeds are in exact synchronism 
the pointer stops and, when the phases are 
also correct, points to the initial position. 
ede 
Electrical Inspection Bill for Philadelphia. 

A new electrical inspection bill for 
Philadelphia has been introduced in the 
Senate for the purpose of regulating elec- 
trical construction. 

Persons, firms or corporations engaging 
in electrical construction must first get 
a permit from the Department of Public 
Safety for $5. Applicants for license 
must be examined by a qualified electri- 
cian and pay a $10 fee. 

Licenses may be revoked or suspended 
by the chief of the Electrical Bureau, but 
the right to appeal before a board of dis- 
interested electricians is given. 

Councils are to provide inspectors, eX- 
aminers and other employes to carry out 
the law. The penalty for non-compli- 
ance with the law is $500 fine and three 
months in jail. The act does not apply 
to telephone, telegraph, electric lighting, 
power or railway companies. 
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NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. 


TENTATIVE PROGRAMME FoR 1909 con- 
VENTION. 


The following tentative programme hag 
been announced for the convention of the 
National Electric Light Association, te be 
held at Atlantic City, N. J., June 1, 2, 
3 and 4. The plans for the exhibition 
by Class D members are being rapidly 
completed, and arrangements have been 
made for special rates, on the certificate 
plan, from all points in the territory cov- 
ered by the various passenger transporta- 
tion associations: 


Tuesday, June 1—A. M. 
First Session—President’s Address. An- 
nouncements. Report of Committee on 
Uniform Accounting; H. M. Edwards, 


chairman. Report of Committee on Prog- 
ress; T. C. Martin. “Private Policy,” 
Paul Liipke, Report of Committee on 


State and Company Branches; R. M. 


Searle, chairman. 
Tuesday—P. M. 


Second Session—Opening Address. “La- 
test Developments in Street and Park 
Lighting;” J. W. Cowles. Report of Com- 
mittee on Meters; G.R.Green. Illustrated 
Lecture, “Quality of Light;” Paul Bauder. 


Wednesday, June 2—A. M. 


Third Session—Manufacturers’ Day.— 
Hitherto unpublished information concern- 
ing new apparatus, “Advanced Informa- 
tion Regarding Developments in Storage 
Batteries;’’ Jos. Appleton. “Advanced In- 
formation on New Types of Arc Lamps;” 
A. J. Mitchell. “The Status of the Arc 
Light;” N. R. Birge. “Recent Types of 
Arc Lamps and Their Operations,” C. E. 
Stephens. “Methods of Manufacture of 
Incandescent Lamps, Carbon, Metallized, 
Tantalum and Tungsten, Showing by 
Samples Various Processes,” J. E. Randall. 
“Some Recent Developments in Electrical 
Apparatus;” E. W. Allen. “Distributing 
Transformers as of Interest to Central 
Stations:” E. G. Reed. “Future Require- 
ments of Central Station Companies;” P. 
Torchio. 

Wednesday—P. M. 


Fourth Session—Executive.—Report of 
Treasurer John F. Gilchrist. Report of 
Committee on Public Policy; Samuel In- 
sull, chairman. Report of Lamp Commit- 
tee; W. W. Freeman, chairman. Report 
of Insurance Expert: Wm. H. Blood, Jr. 
Appointment of nominating committee. 


Thursday, June 3—A. M. 


Technical Session No. 1—Report of 
Committee on Gas Engines: J. B. Klumpp, 
chairman. “Condenser, Cooling Towers 
and Auxiliaries;” M. R. Bump. “Re- 
actances in Connection with Turbo-Gen- 
erators;” P. Junkersfeld. “Unique Feat- 
ures in Power Plant Design;” G. L. 
Knight. “All-Day Efficiency Tests on Sta- 
tion Transforming Apparatus;” S. M. 
Farmer. “Low-Pressure Turbines;” C. H. 
Smoot. 

Thursday—P, M. 


Technical Session No. 2—Report of 
Committee on Grounding Secondaries; W. 
H. Blood, Jr., chairman. Report of Com- 
mittee on Protection from Lightning and 
Other Static Disturbances; B. E. Morrow, 
chairman. Report of Committee on Over- 
head Line Construction; Paul Spencer, 
chairman. “Transformers:” W. A. Lay- 
man. “Recent Development Work on Dis- 
tribution Systems;” W. K. Vanderpoel. 
Performance Specifications for Electrical 


Machinery;” W. L. Waters. “Central Sta- 
tions in Towns of Less than 4,000 Peo- 
ple;” J. S. Knowlson. “Requirements and 
Specifications for Extra High Potential 
Transmission Lines;” A. S. Ives. 


Commercial Programme, Thursday, June 
3—A. M. 

First Session—“Methods of Introducing 
Tungsten Lamps and Their Effect on Cen- 
tral Station Income;” W. H. Atkins, edi- 
tor. “Practical Illuminating Engineering 
in the Commercial Department;” G. A. 
Sawin, editor. “Cost of Obtaining New 
Business;” R. M. Searle, editor. “Can a 
Display Room Be Conducted Upon a Proft- 
itable Basis?” Frank B. Rae, Jr., editor. 
“Advantages to Be Derived from Uniform 
Commercial ‘Department Forms and Meth- 
ods;’”’ C. N. Stannard, editor. 


Thursday—P, M. 


Second Session—‘“Compilation of Load 
Factors;” E. W. Lloyd, editor. ‘“Power;” 
H. J. Gille, editor. “The Advantage of 
Group Drive in Certain Installations;” C. 
A. Graves, editor. “New York High-Pres- 
sure Fire System.” “The Development of 
Revenue from Existing Customers;” T. I. 
Jones, editor. “Adoption of Electrical 
Heat for Industrial Purposes;” Charles J. 
Russell, editor. 


Friday, June 4—A. M. 


Third Session—“Electricity for National 
Advertising;” George Williams. Council 
of Progress. Executive Session. 


Friday—P. M. 

Fourth Session—‘“Isolated Plants;” R.S. 
Orr, editor. Lighting. Power, Arguments 
successfully used. Experience of various 
companies. “Central-Station Operation of 
Steam Plants in Connection with Light- 
ing Company’s Service;” S. Morgan Bush- 
nell, editor. ‘Novel Methods of Advertis- 
ing in Small Towns;” Alex J. Campbell, 
editor, “Electricity for Domestic Pur- 
poses;” M. E. Turner, editor. Installation. 
Domestic Appliances. “Effect of Various 
Conditions of Maintenance on the Effi- 
ciency of Illumination:” A. L. Eustice, 
editor. “Relation of Electric Vehicles to 
Central Station Business;:” Hayden Eames, 
editor. Unfinished business, 


Accounting Programme, 


“Depreciation;” G. E. Claflin. “Pay- 
rolls;” W. W. Freeman. “Cost Account- 
ing;” A. V. R. Coe. 
Baily. “Branch Offices;” E. J. Allegaert. 


ede 
The Taxation of Waterpower. 

In a valuable paper contributed to the 
jcint conference recently held by the four 
national engineering societies in New 
York city, Lewis B. Stillwell discussed 
the relation of electricity to the conserva- 
tion of energy, emphasizing the point that 
any tax upon a waterpower might tend to 
its retardation, as it is a well-proven fact 
that there must be a large measure of 
opportunity for profitable returns, or the 
creating of a hydroelectric development 
would be an economic failure. The prop- 
osition to pay for inland waterways by 
the proceeds of what would be in fact a 
tax upon waterpower, was of very doubt- 
ful wisdom from an economical stand- 
point. It is unfortunate that in report- 
ing this meeting in a recent issue, Mr. 
Stillwell was made to say it would be a 
matter of “double” wisdom. The correct 
interpretation was, of course, obvious. 


“Supplies;” E. A.. 
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Southwestern Electrical and Gas As- 

sociation. 

The convention of the Southwestern 
Electrical and Gas Association will be held 
at Dallas, Texas, on May 20, 21 and 22. 
The headquarters of the association will 
be at the Hotel Southland. The large 
billiard room and several rooms in the 
basement will be set apart for the purpose 
of holding an “Electric and Gas Trades 
Display.” Exhibit space will be furnished 
to members of the association free, unless 
they require more space than that incor- 
porated in the different divisions, when 
an additional charge will be made. It is 
expected that the Electrical Contractors’ 
Association of Texas will join with the 
association in this convention. 

An elaborate souvenir programme is be- 
ing prepared by H. T. Edgar, manager 
of the Northern Texas Traction Company 
of Fort Worth. Arthur Curtis Scott, 
professor of electrical engineering, Uni- 
versity of Texas, will be in charge of the 
Question Box. There will be a number 
of papers on practical and technical sub- 
jects by men prominent in various lines. 

The organization embraces all electric- 
lighting, gas, street-railway and telephone 
interests in the Southwest, having mem- 
bers in Louisiana, Oklahoma, Arkansas, 
Arizona, Mexico and Texas. There are 
about 250 members, and it is expected 
tliat there will be a number of adhesions 
between the present time and the opening 
of the convention. From the active way 
in which the supply men are taking hold 
of the exhibit part of the convention, it 
is expected that the display will be both 
interesting and comprehensive. 

The officers of the Southwestern Elec- 
trical and Gas Association are: Ralph 
B. Stichter, general manager of the Sher- 
man-Dallas Interurban Company, presi- 
dent; W. B. Tuttle, vice-president and 
gcneral manager of the San Antonio Gas 
and Electric Company, vice-president; 
W. B. Head, general manager of the Ste- 
phenville Electric Light Company, second 
vice-president; Joe E. Carroll, manager 
of the Beaumont Ice, Light and Refrig- 
erating Company, third vice-president; 
D. G. Fisher, assistant secretary. Execu- 
tive committee: A. E. Judge, president 
of the Tyler Electric Company; H. T. 
Edgar, manager Northern Texas Trac- 
tion Company, at Fort Worth; H. M. 
Moore, manager Austin Gas Light Com- 
pany; Fred M. Lege, Jr., manager Brush 
Electric Company, Galveston; E. L. Wells. 
Jr., manager Arkansas and Texas Con- 
sclidated Ice, Light and Coal Company, 
Marshall, Texas. 
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IMPROVED MOVING-COIL GALVANOMETER 

The moving-coil galvanometer is now 
used so extensively on account of its in- 
sensibility to outside magnetic disturb- 
ances that Dr. M. Reinganum’s article in 
the Phystkalische Zeitschrift for Febru- 
ary 1, describing two methods of making 
the instrument suitable for measuring 
smaller currents than it has been capable 
of measuring previously, will be welcomed 
by many of our readers. In the first 
method a piece of soft iron wire, about 
six centimetres in length and 0.33 milli- 
metre in diameter, is attached to the top 
of the coil outside the strongest part of 
the magnetic field, and at right angles to 
the lines of the field. In the second 
method a similar piece of magnetized 
steel wire is attached to the coil parallel 
to the field, but with its poles reversed. 
In each case the sensitiveness of the in- 
strument is greatly increased, and in one 
case described by the author, with the 
steel wire, it was raised to ten times its 
original value without the deflections 
ceasing to be proportional to the current 
passing through the coil.—Abstracted 
from Nature (London), March’ 4. 

< 

THE NITRIC ACID INDUSTRY OF NORWAY. 

In a recent address before the Swedish 
Society of Engineers and Architects of 
Christiania, S. Eyde gave some interesting 
data on the nitric acid industry in Nor- 
way, based on the inventions of Birkeland 
and Evde. So far twenty-two million 
kroner (a krone, plural, kroner, is the 
equivalent of 26.8 cents) have been in- 
vested in the establishments at Notodden 
and on the Rjukan River, which will be 
completed by the end of 1910, the total 
cost being estimated at fifty-four million 
kroner. The company has available in 
Norway waterfalls of 500,000 horsepower, 
with which it will be possible to manufac- 
ture 300.000 tons of nitric acid annually. 
This will require two factories of the size 
now being erected on the Rjukan, and 
they wil] not be ready for operation before 
the end of ten years and will require a 
tctal expenditure of 150,000,000 kroner. 
Chile at present exports 1,800,000 tons of 
saltpetre vearly, but competition is not 
feared. as the consumption of nitric acid 
is increasing so rapidly that the compara- 
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tively small amount which Norway will 
manufacture will not make itself felt in 


the world’s markets. The works on the 
Rjukan will employ about 1,000 men. As 
regards the Notodden factory, the begin- 
ning of operations there was attended with 
unforeseen difficulties. Three months after 
opening, the generators were destroyed by 
fire due to constructional faults. The de- 
fects have now been overcome, and the 
machines have been working uninterrupt- 
edly for nine months. The first fiscal year 
has resulted in a net profit of one-half 
million kroner, with total receipts of 
2,000,000 kroner, although it was possible 
to work with an average of only 13,000 
kilowatts on account of the accident men- 
tioned, while the total capacity of the 


plant is 22,000 kilowatts. The Norwegian 


company owning the Birkeland and Eyde 
patents has recently combined with the 
Badische Anilin & Sodafabrik, of Ger- 
many, which has been working in the 
same field, as it was considered difficult 
to obtain the enormous capital necessary 
for the enterprise in Norway alone. Two 
new companies have been formed, one of 
them being engaged in the development 
of the waterpowers and the other in the 
manufacture of nitric acid. Experiments 
now under way will determine whether 
the furnaces of the German concern or 
those of Birkeland and Eyde will be per- 
manently adopted in the large establish- 
ment.—Translated and abstracted from 
Zeitschrift für Elektrochemie (Halle). 
March 1. 
< 


A 500,000-VOLT EXPERIMENTAL LINE. 


A 500,000-volt experimental line estab- 
lished at the laboratory of Olav Inge- 
Lourg, Norrkoping, Sweden, is described 
bv Kurt Brecht. The generator is a sin- 
gle-phase alternator driven by a 100- 
horsepower Diesel engine. The switch- 
board contains, besides the usual instru- 
ments, a Jona tension meter for 200,000 
volts, higher pressures being calculated 
according to a specially prepared table. 
The transformer in use is of the core type. 
built after the model of the General Elec- 
tric Company’s 200,000-volt transformer. 
The insulation between high and low-ten- 


sion windings consists of oil circulating 


in cylindrical channels of ebonite. The 


high-tension terminals are oil-filled mican- 


ite cylinders, closed by micanite discs, 
through which the wires are led, and which 
are mounted on marble plates on top of 
the transformer. The upper ends are suf- 
ficiently high to prevent discharges to the 
transformer cover; the lower parts extend 
tc about 150 millimetres below the oil sur- 
face. The low-tension lines enter the 
transformer through porcelain bushings. 
Provision is made for utilizing the 
transformers, also for lower tensions than 
500,000 volts. Two spark gaps indicate 
over-tensions, the apparatus is grounded 
by water jets and the primary winding is 
protected by over-tension relays. From 
the transformer the line passes over two 


FIG. 


1.—INSULATION THROUGH WALI.. 


large high-tension insulators provided with 
self-induction coils, which are connected 
to the secondary of the transformer. They 
serve for taking up the electrical vibrations 
generated by discharges and prevent them 
from being transmitted to the trans- 
former. Then the line is led through the 
wall of the transformer room in the man- 
ner shown in Fig. 1. A number of porce- 
lain cylinders are arranged concentrically. 


the largest one being 450 millimetres m 


diameter, and held in place by end plates 
of porcelain. Protecting bells are slipped 
over the projecting smaller tubes at each 
end. The tests made with this arrange- 
ment gave very good results. The line 
leaves the building through insulators of 
identical construction and is carried by 
iron masts eighteen metres in height for a 
distance of 2,500 metres. The line 1+ 
situated about three kilometres from the 
coast and is therefore exposed to severe 
weather conditions. Insulators of differ- 
ent makes were thoroughly tested. There 
was no appreciable leak over a Locke six- 
teen-inch insulator at a tension of 100,000 
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volts and with water jets striking it from 
all sides. In rainy weather leakage was 
observed only at 275,000 volts. The line 
is carried by suspended-type insulators of 
scven units, the conductors being at a dis- 
tance of three metres from each other. 
Both copper and aluminum were tested 


A hemp net under the conductors served 


as a protection against their falling. Metal 
was not used in order to avoid discharge 
phenomena. Conductors of cross-sections 
fiom twenty to 250 square millimetres 
were employed in order to observe the 
difference in the surface discharge. <A 
wire of ten square millimetres cross-sec- 
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tion showed discharges at 35,000 volts, 
one of twenty square millimetres at 50,000 
volts, one of 100 square millimetres at 
200,000 volts, and one of 250 square milli- 
metres at 390,000 volts. The tension was 
gradually raised from 100,000 to 480,000 
volts. At the latter pressure the noise 
cf the discharge was considerable and 
sparks issued from all parts of the con- 
ductor, insulator supports, etc. The elec- 
trostatic field in the vicinity of the line 
was so strong that brush discharges could 
be drawn from insulated conductors and 
vacuum tubes approached to the line lit 
up brightly. At night the glow of the 
line itself could be observed at a distance 


of four kilometres. With insulators car- 
ried by supports the experiments could be 
pushed only to a tension of 425,000 volts, 
but with suspended insulators of seven 
units arranged in the manner similar to 
that shown in Fig. 2, it was possible to 
carry out the tests at 500,000 volts with- 
out noteworthy disturbances. The experi- 
ments have demonstrated that an operat- 
ing tension of 200,000 volts is possible 
even inside of buildings if good insulating 
materials are employed.—T ranslated and 
abstracted from Elektrotechnischer An- 
zciger (Berlin), March 11 and 18. 
< 
SYSTEMS OF CHARGING FOR ELECTRICAL 
` ENERGY. 

This is a very clear article upon the 
complicated subject ot rates. Nine dif- 
terent rate systems are described in some 
detail and their advantages and short- 
ccmings pointed out. The first is the 
well-known flat-rate system. The second 
is the straight meter plan. The third is 
described as a composite system, which 
has classified rates for domestic lighting 
and power service. The fourth system 1s 
that based upon the use of Wright maxi- 
mum-demand meters; in this connection 
there are also pointed out methods of 
estimating the maximum demand without 
the use of a specific meter, and examples 
are given of the methods of calculating 
ihe net charges. The fifth system is that 
devised by Henry L. Doherty, in which 
consideration is given to the number of 
customers, their distance from the sta- 
tion, the capacity they demand, and the 
amount of their consumption. The sixth 
system is described as the Four C system, 
which derives its name from the fact that 
it consists of a capacity charge and a 
current charge. The double-rate meter 
method is described as the seventh sys- 
tem. In this but one meter is provided, 
and this meter has two dials, one of them 
automatically going into service during 
the peak-load period and the other oper- 
ating during the remainder of the day. 
The eighth plan is one based upon the 
customer’s minimum monthly guarantee. 
This has been recently devised by the 
Union Electric Light and Power Com- 
pany, of St. Louis, Mo., and consists of 
a novel system of rates, which provide a 
sliding scale for different sizes of instal- 
Jations, and different guaranteed amounts 
of energy consumption per month. The 
ninth plan consists of combinations of the 
above systems that are suited for partic- 
ular situations. Each of these plans is 
described with considerable clearness, so 
that one not versed in the subject may 
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rapidly comprehend their details.—Ab- 

stracted from the Engineering Magazine 

(New York), April, 1909. 

oe 

Hon. Charles A. Parsons Gives His Views 
on Turbines. 

The Hon. Charles A. Parsons, inventor 
of the famous steam turbine that beare 
his name, arrived in this country a few 
days ago on the Mauretania, which ship, 
appropriately enough, is equipped with 
Parsons turbines. 

In a recent interview Mr. Parsons de- 
cjared that the present type of turbine 
is the very best that can now be made, 
and that the turbine is destined to super- 
scde almost entirely the reciprocating en- 
gine. It is less liable to accident than 
the latter, and is a very perfect engine. 
Of the hundred or so turbine-propelled 
sicamships now in existence, not one of 
them has broken down. 

The cost of up-keep is fifteen or twenty 
per cent less than in the other type, and 
in the matter of coal consumption, that, 
of course, depends on the speed. 

Mr. Parsons believes that the turbine 1s 
entirely adaptable to war vessels, and that 
they will be able to maneuver as well 
using this type as the other. All British 
warships of the future will be propelled 
by the turbine, and the trials in naval 
ships have been very successful. The 
new American Dreadnoughts, the Florida 
and Dakota, will have turbines. 

One of the fastest vessels in the United 
States Navy, the scout cruiser Chester, 18 
equipped with the Parsons turbine, and. 
Mr. Parsons predicted, will run away 
from the Salem in the special trial speed 

Vessels of lower speed will operate 
under turbines at no greater expense than 
with the reciprocating type. The line of 
demarkation is about sixteen knots. 

Mr. Parsons believes that the limit of 
size in steamships has about been reached 
with the Lusitania and Mauretania. With 
larger vessels the necessary depth of 
water is not to be obtained in the impor- 
tant harbors. 


ede 
A New Radio-Active Substance. 

A new radio-active product of the ura- 
nium series has been discovered by Jacques 
Danne of Paris. While engaged in the 
laboratory of Mme. Curie at the univer- 
sity in separating and concentrating the 
uranium X contained in sixty pounds of 
uranium nitrate, he was led to observe the 
new substance which appears as closely 
related to uranium X. He will call this 
body radio-uranium.—-Scientific A meri- 
can. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Factory and Plant of} the Roller-Smith 
Company. 

The new plant of the Roller-Smith 
Company of New York, about whom we 
had a notice in our last issue, contains 
many features of interest to the electrical 
trade. This company manufactures the 
highest grade types of circuit-breakers, 
electric-railway bond-testers, decade pat- 
tern bridges, direct and alternating-cur- 
rent instruments, both portable and 
switchboard types, ohmmeters, testing sets, 
and the like. 

The factory, which is located at Beth- 
lehem, Pa., consists of a two-story brick 
building with monitor roof, and a smaller 
one-story building. 

The main factory building is arranged 
for general machine shop, tool room, wood- 
working room, grinding room, plating 
room and stock room on the first floor, 
with offices, drafting department, experi- 
mental department, circuit-breaker assem- 
bling department, instrument-assembling 
department and lavatories on the gallery. 
This gallery is twenty-five feet wide and 
extends around the entire shop, surround- 
ing a light well under the monitor. The 
main floor is concrete, reinforced where 
necessary for heavy presses. The separate 


NORTH END OF CIRCUIT-BREAKER ASSEMBLY ROOM, 
ROLLER-SMITH COMPANY, BETHLEHEM, PA. 


departments are divided one from another 
by fireproof partitions. The doors are 
ironclad and all interior windows are made 
of heavy wired glass. 

On this floor power is divided into three 
units, driving the main machinery, the 
grinding and woodworking machinery, and 
furnishing current for plating and for 


charging the two 8,000-ampere storage- 
batteries which are used for testing both 
instruments and circuit-breakers. Power 
is furnished by the Lehigh Valley Transit 
Company from Allentown, both alternat- 
ing and direct current being supplied. 


THE NEW WORKS OF THE ROLLER- 
SMITH COMPANY, BETHLEHEM, PA. 


On the gallery floor are separate power 
units for the finer machine work on cir- 
cuit-breakers and for the precision lathes 
used in the manufacture of instruments. 

Situated in the northwest corner of 
the main floor is a large modern wood- 
working department for the manufacture 
of instrument cases and cabinet work for 
all the different types. 

Separated from the woodworking de- 
partment bv fireproof partitions is the fin- 
ishing room, where the cases are finished 
ready for varnishing, this final operation 
being done in an adjoining room, which 
is also separated by fireproof partitions. 


To the east of the carpenter shop is the 
grinding room in which all of the grind- 
ing and polishing of the metal parts is 
done. This room is, like the others, both 
fireproof and dustproof, and is properly 
equipped for the expulsion of all the dust 
fiom the grinding and polishing ma- 
chines. 


| Directly east of the grinding room is a 
similar room in which is done the plating 
of the metal parts. 


The stock room, including the shipping 


department, is situated in the southeast: 


corner of the first floor. This is con- 
venient to all parts of the shop and is 
designed for the speedy handling of out- 
going and incoming material. 

With the exception of the southwest 
corner of the lower floor, which is given 
over to a complete tool room operating in 
connection with the machine shop, the 
balance of this floor is used for the gen- 
cral machine shop, where the heavier parts 
of the circuit-breakers and instruments 
and tools are made and machined. On 
this floor also are the storage batteries and 
the boards for testing circuit-breakers, 
which may be directly calibrated up to 
16,000 amperes. | 

The offices of the factory are situated 
at the head of the entrance stairs on the 
gallery floor. These consist of one gen- 
eral room and two private offices, the su- 
perintendent’s office being so arranged 
that practically every point in the shop 
can be seen by him without his leaving 
his desk. Next to the offices is the draft- 
ing department, and adjoining it and a 


NORTH END OF INSTRUMENT ASSEMBLY ROOM, 
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part of it the experimental department, 
where all the experimental work and de- 
signing are completed before the drawing 
is given to the shop for manufacture. It 
was the idea in making this arrangement 
that the drafting force be made a part of 
the experimental force, and vice versa, and 
no separation was-made between the two 
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departments in order that the freest of 
communication might be made at all 
times, thus allowing the fullest discus- 
sions by those working in these conjunctive 
lines. 

Along the west and a part of the north 
sides of the gallery is carried on the man- 
ufacture of some of the smaller parts of 
instruments and circuit-breakers and also 
the assembly of circuit-breakers. On the 
north side are located the several precision 
and jewelers’ lathes used in the manufac- 
ture of the finest parts of the instruments. 

The entire east gallery which is sep- 
arated from the rest of the shop by glass 
partitions is given to the assembling of 
instruments. This large room, which is 
directly lighted through three outside 
walls and from the monitors through the 
fourth, was designed particularly for this 
purpose and is entirely free from vibra- 
tion. Extraordinary precautions were 
taken in building this department to make 
it as near dustproof as possible. 

Just north of the main building and 
separated from it by a twelve-foot alley- 
way is the smaller one-story building, in 
which are the heating boilers, the black- 
smith shop, the foundry, the pattern room 
and the enameling room. 

Both buildings are heated by a vacuum 
steam system, steam being supplied by 
twin boilers manufactured and installed 
by the Messinger Manufacturing Com- 
pany, Tatamy, Pa. These boilers are so 
arranged that they may be used in con- 
junction, or singly, as desired. In the 
same room with the boilers and on the 
same level are the four furnaces for the 
melting of the brass, aluminum and cop- 
per for castings. All the castings used in 
the circuit-breakers and motors, with the 
exception of the iron castings, are made 
by the company. 

In this room also is the blacksmith 
shop, where the magnets used in the in- 
struments are made. Joining the foundry 
room and connected therewith is the pat- 
tern room. Next to the pattern roam, 
and separated from it by a solid fireproof 
wall, is the enameling room, which, be- 
cause of the class of work, is as fireproof 
as modern methods can make it. 

Both the main factory and foundry 
buildings are constructed on the unit 
plan, the east walls being so built that 
without in any wav weakening the floor 
and roof they can be knocked down, it 
being the intention of the company to 
build on the east side of the present fac- 


tery and continuing therewith a duplicate 


of the present shops. 


Lutz Metal Molding. 

The rebuilding of the plant of the 
American Circular Loom Company at 
Kenilworth, N. J., that was recently de- 
stroyed by fire, has enabled this company 
to renew the manufacture of Lutz metal 
molding under improved conditions. This 
molding has been used in a large nuinber 
ot installations, and provides, within a 
very small space, a complete and continu- 


Am 


oD 


“LUTZ” RIGID AND ADJUSTABLE ELBOWS. 


ous raceway for electric wires with fit- 
tings for every detail of construction. It 
is easily installed with the minimum 
amount of labor. 

In construction, Lutz molding is very 
simple. It is made of electro-galvanized 
steel and consists of a channel-form base 
with grooved exterior flanges, into which, 
after the two wires or the twin wire are 
laid, flexible capping is readily slipped. 
This closes the raceway entirely and pro- 
tects the wires as completely as if they 
were placed in pipe conduit. The cap- 
ping can be easily removed, if at any 
time the wiring is to be changed or ex- 
amined. The molding is made in ten- 
foot lengths joined by couplings or bonds 
with pronged ends that are bent to en- 
gage with slots cut in the base. 
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All the auxiliary fittings, such as el- 
hows, tees, crosses, outlet and junction 
hoxes, are similarly supplied with means 
for interlocking with the base. Fixture 
straps, rosettes, receptacles and switch 
bases are specially arranged to straddle 
and fit the base. Adapters are provided 
to connect Lutz metal molding with reg- 
ular pipe conduit and with panel boards. 
They have recessed chambers to engage 


> 


“LUTZ” ADAPTERS. 


“LUTZ” PORCELAIN ROSETTES, RECEP- 
TACLES AND SWITCH BASES. 


A ae 


“LUTZ” OUTLET BOXES. 


w i. 


“LUTZ” FIXTURE STRAPS, 


with the base and lugs to keep the cap- 
ping from coming into contact with the 
wiring connections. 


o oe 
Balloon Wireless. 


A. Leo Stevens, the aeronaut, will make 
an ascension shortly from the Springfield 
Aero Club at Springfield, Mass., with a 
balloon fitted out with a wireless telephone 
instrument. The instrument has been de- 
vised by A. Frederick Collins, of Newark, 
N. J., who has been experimenting with it 
for some years. 

Mr. Stevens said that wireless stations 
will be installed at the top of some high 
buildings in New York and Boston, from 
which communication with the balloon 
will be established, during sits )flight. 
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New All-Metal Box Telephone. 

The Connecticut Telephone and Elec- 
tric Company, of Meriden, Conn., has re- 
cently placed on the market a new type of 
all-metal telephone to be used in connec- 
tion with its hotel, apartment and two- 
line interior telephone system. This tele- 
phone is designed principally for battery 


NEW METAL BOX TELEPHONE. 


call service, but it can also be arranged 
for common-battery exchange service. 
The telephone is equipped throughout 
with the best long-distance parts, and all 
cord and line connections are made inside 
the case. It is finished in black enamel 
with nickel trimmings, making a hand- 
some and neat appearance entirely in 
keeping with this class of service. 

espe 
A Motor-Driven Concrete Mixer. 


The concrete mixer forthwith described 
was designed for the Ransome Concrete 
Company by C. G. Meyers, of Norman B. 
Livermore & Company, San Francisco, 


MOTOR-DRIVEW CONCRETE MIXER. 


Cal., to meet the requirements of heavy 
continuous service. As shown in the illus- 
tration, the concrete machine consists of 
a No. 2, 1908 model, special combination 
Ransome concrete mixer mounted on a 
ten-inch steel I-beam frame. On the end 
opposite the mixer is mounted a Mead- 
Morrison single-drum hoist. Both mixer 
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and hoist are arranged to be driven di- 
rectly through gearing by a thirty-horse- 
power type “CCL” Westinghouse alter- 
nating-current motor operating at 850 
revolutions per minute on 200-volt, sixty- 
cycle, three-phase current and equipped 
with the necessary auto-starter. The 


mixer is provided with a Ransome patent 


water-measuring device and a No. 2 Ran- 
some measuring hopper. 

A notable test of this installation was 
recently made in Sacramento, Cal., where 
it is being used in the erection of a rein- 
forced concrete hotel building at the cor- 
near of Tenth and K streets, when 381 
cubic yards of concrete were placed in 
less than nine hours. This involved the 
mixing of 315 cubic yards of rock, 158 
cubic yards of sand and 572 barrels of 
cement, a total of 551 cubic yards of 
lcose dry material which weighed in the 
aggregate 1,427,000 pounds. The addi- 
tion to this dry material of 460 barrels 
of water brings the actual weight of ma- 
terial handled to 1,547,600 pounds. 
ese 
Transformer for Moving-Picture Arc 

Lamps. 

‘The problem of supplying low-voltage 
alternating current to moving-picture arc 
lamps from commercial-supply circuits 
has several solutions. These involve 
either the use of a rheostat or a choke 
coil in series with the arc, a compensator 
or auto-transformer connected across the 
line with low-voltage taps or a trans- 
former with a low-voltage secondary. 

It is a well-known fact that there is a 
very large waste of energy in a series 
rheostat, depending, of course, upon the 
voltage of the supply circuit. Many 
lighting companies require the use of 220 
volts for moving-picture work, in order to 
avoid heavily loading one side of a three- 
wire system. This increases the losses 
considerably in circuits where a resistance 
or a reactive device is used for reducing 
the voltage. — 

The use of a rheostat also involves a 
greater fire risk, due to excessive heating. 
It also increases the discomfort and dan- 
ger to the operator. Another disadvan- 
tage is the effect produced on the voltage 
regulation of the lighting circuit when 
the lamp is switched on or off. 

Reducing voltage by the use of a chok- 
coil or an auto-transformer is undesirable 
en account of the introduction of react- 
ance into the circuit, resulting in a large 
current at a low power-factor being taken 
from the system, thereby seriously affect, 
ing the voltage of the lighting circuit. 
This scheme is also open to the objection 
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a may receive unpleasant 
socks when the circuit i 
eae it is suddenly opened 

In order to meet the demand for a 
device that would be free from all these 
chjectionable features, the General Elec- 
tric Company, Schenectady, N. Y., has 
recently placed on the market a special 
transformer for moving-picture work. 
This transformer, known as the “Econ- 
omy-Are,” has a low-voltage secondary 
winding, with three taps giving thirty, 
forty or fifty amperes in the are circuit. 
This method of regulating the current is 
a valuable feature of the “Economy-Are” 
and adapts it to a number of varying 
conditions, such as result from different 
densities of films and different distances 
between lamp and screen. The fact that 
with this device there is no direct elec- 
trical connection between the lamp and 
the supply circuit is also important. 

The transformer is so designed that 
with the secondary on short-circuit, the 


ARC LAMP TRANSFORMER FOR MOVING- 
PICTURE MACHINES. 


primary current will not rise to an ex- 
cessively high value. The temperature 
rise being low, the “Economy-Arc” is 
very cool-running, and its introduction to 
the circuit increases the reactance but 
little. 


edge 
Frink’s Tubelite. 

The firm of I. P. Frink, 551 Pearl 
Street, New York city, has brought out 
a reflector for illuminating show windows. 
showcases, or any other thing or place 
where light is needed, which occupies only 
a two-and-one-quarter-inch space. It can 
be made in any length up to ten feet, 
without seams, and can be finished in any 
color desired. Another prime feature of 
the Tubelite is that standard-base tubular 
lamps are used. These lamps can be pur- 
chased in any electrical supply store, and 
if a lamp burns out there will be only a 
six-inch unlighted space. Illumination 
from eight to sixty-four candlepower per 
foot will be obtained, according to the 
lamps used. 


Éd 
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Standard Electric Accumulators. 

A storage battery of somewhat novel 
construction has been meeting with con- 
siderable favor recently. The S. E. A. 
cell is a departure from the established 
practice of accumulator construction, as 
it provides an electrode in which the 
active material is boxed up, being so held 
in contact with its lead backing as to 


FIG. 1. -SECTION THROUGH STANDARD 
ELECTRIC ACCUMULATOR PLATES. 


eliminate buckling and disintegration. 
The result is a cell which has all the good 
qualities of the ordinary lead accumulator 
with a wide margin of indestructibility 
under severe conditions. A single plate 
of the S. E. A. cell is composed of a lead 
conducting plate sandwiched between two 
porous earthenware plates. These plates, 
of which the inner surfaces are reticu- 


S. E. A. CELL. 


lated to grip the active material and the 
outer surfaces ribbed for strength and to 
furnish flues for the circulation of elec- 
trolyte, are converted into thin tight 
boxes by conductive plates, as shown in 
Fig. 1, which absolutely prevent the es- 
cape of the active material. The earthen- 
ware plates are so porous as to offer no 
material obstruction to electrolytic action 
while preventing completely loosening, 


escape or infiltration of the active ma- 
terial. 

The result is a cell identical chemically 
with other lead-lead-oxide cells, but 
very light for its rating on account of 
the absence of heavy retaining grids. 
Cells of this type in use for as much as 
five years are said to be still in as good 
cendition as when first put together, and 
apparently are good for many vears more 
of regular service. Cells of 100 ampere- 
hours’ rating sealed in rubber jars with 
electrolyte can be brought down to a scant 
twenty pounds in weight, it is claimed, 
without difficulty or increased risk. 

The unit svstem is employed in the 
construction, the individual boxes being 
3.5 inches square by 0.5 inch thick and 
weighing 10.6 ounces with a capacity of 
two-and-one-half ampere-hours. In build- 
ing up elements, as many of these as are 
necessary to secure the desired output are 
assembled, as shown in Fig. 2. This con- 
struction gives a considerable choice as to 
the relative proportions of elements, which 
is sometimes very convenient. 

Repeated tests of the S. E. A. cells 
have shown excellent efficiency and the 
same immunity from deterioration in 
practice that would be expected from the- 
ory. Tests recently made show a ca- 
pacity of 12.5 per cent more than the 
rated capacity. Even severe short-circuit- 
ing does no permanent damage and the 
cell thus treated can promptly be brought 
back to its full capacity. 

One considerable advantage of the 
S. E. A. construction is that the active 
material can be disposed in a thin layer 
without fear of disintegration, which pro- 
motes uniform chemical action and les- 
sens the chance of forming local circuits. 

The S. E. A. plates when examined 
after long use are said to show the active 
material remarkably coherent and homo- 


. geneous with no signs of local action. 


Further advantages of the S. E. A. bat- 
teries are claimed in that they need no 
repairs in the form of renewal of plates 
or any other parts, and they need no 
cleaning, as no disintegration material as- 
sembles at the bottom of the jars, which 
amounts to considerable saving annually 
on the cost of maintenance. 

The weight of cells for electric vehicles 
complete with rubber jar, electrolyte and 
connections for various sizes is: 


Capacity. Weight. 
21 amperes for 4 hours...........-..-00. 19 Ibs. 
35 amperes for 4 hours...........ee eens 33 Ibs. 
42 amperes for 4 hours..............00.. 39 Ibs, 


The weight of an automobile battery 
consisting of forty-two cells giving a 
thirty-five ampere discharge for four 
hours 1s 1,638 pounds. 
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The S. E. A. accumulator is manufac- 
tured in all the usual sizes and put up in 
sealed rubber jars, glass cells or lead-lined 
wooden tanks as occasion demands, and 
the unit system of construction makes it 
casy to develop cells of special weight or 
capacities. This battery is made by the 
Standard Electric Accumulator Company 
of New Jersey, having offices and factory 
at 91 and 93 Mercer Street, New York 
City. The agents for the western terri- 
tery are F. B. Badi & Company, 1505 
Monadnock Block, Chicago. 

o © o ———— 


Demonstration of Electric Drive for 
Textile Machinery. 

At the coming Textile Exhibition, to 
be held in connection with the convention 
of the National Cotton Manufacturers’ 
Association, at Boston, April 26 to May 
1, the Westinghouse Electric and Manu- 
facturing Company will present a prac- 
tical exhibit of its electric motors and 
apparatus especially designed for the op- 
eration of textile machinery. The ex- 
hibit will illustrate the application of 
motor drive to this class of work, as well 
as the development of an extensive and 
specialized line of apparatus designed for 
the exacting needs of this service. 

Spinning-frame motors will be shown, 
complete and in sections, and a similar 
display will be made of loom motors. The 
Westinghouse type F motor, which is ap- 
plicable especially to group drives, will 
also be exhibited in several larger sizes. 
All of the apparatus will be supplied with 
a full equipment of control and protective 
devices, including spinning frame and 
loom switches and circuit-breakers. 
ede 
Test of Lubricating Grease on Electric 

Railway Car. 

The Keystone Lubricating Company of 
Philadelphia announces the result of a 
test of its pure mineral lubricating 
grease on an electric car of the Providence 
& Fall River Interurban Railway. 

A two-motor car was supplied with a 
twenty-five pound charge of Keystone 
motor grease for the motor and axle 
bearings at one end and an equal quan- 
tity of the ordinary stock grease hitherto 
used by the road at the other end. 

On the car being put into regular serv- 
ice it was found at the end of the trial 
that Jess than one-third of the Kevstone 
grease had been consumed, while two- 
thirds of an additional charge of the 
stock grease, as well as the whole of the 
criginal charge of twenty-five pounds, had 
Leen used. 


' 


426 


Electric Drive in Printing Plant. 

One of the oldest and largest printing 
establishments in the state of Texas, that 
of Clarke & Courts, Galveston, has just 
completed the electrification of its drives. 
The order for twenty-one motors, recently 
placed with the Birmingham office of the 
Crocker-Wheeler Company, makes a total 
of sixty-one Crocker-Wheeler motors in 
this plant. The motors just ordered are 
for the following purposes: 

A ten-horsepower motor for driving the 
elevator; two three-horsepower and a two- 
horsepower motor driving cutters; a one- 
horsepower, driving a group of number- 
Ing machines, and a one-horsepower, driv- 
ing a group of wire stitchers; a one-half- 
horsepower, driving a box machine, and a 
similar motor, driving a punch; eight 
one-fifth-horsepower motors driving rui- 
ing machines, and a one-fourth-horse- 
power, driving a sewing machine. In the 
electrotvpe shop there are two five-horse- 
power motors driving groups of machin- 
ery, a one-horsepower motor, driving a 
black-leading machine, and a three-horse- 
power, driving a plating dynamo. 

This plant covers a whole block and is 
four stories high, 


ede 
British Aluminum Company. 

‘The British Aluminum Company has 
put in operation its power scheme at Kin- 
Jechleven, on which over $5,000,000 has 
been spent, and begun production there, 
six months earlier than first intended. 
This haste, the compuny informed share- 
holders, is due to dissolution of the pool 
in aluminum September 30, last, result- 
ing in a drop in prices from $1,000 a 
ton in 1907 to $300 a ton; this will cause 
the company to rely on greatly increased 
sales rather than high profits. The com- 
pany will issue $1,200,000 debentures of 
a subsidiary and increase its own $500,- 
000 five per cent debentures to $5,500,000. 
Ii plans eventually to produce 30,000,000 
pounds of aluminum annually. 
ese 
Wireless Telephone and Telegraph Com- 

pany to Build Additional Manufactur- 

ing Plant. 

The Radio-T'elephone Company has 
taken over factory space at Newark, N. J., 
for the manufacture of wireless, telephone 
and telegraph apparatus. The plant, 
which will be for the most part electric- 
ally driven, has been designed by Roscoe 
Kent, chief engineer of the company, and 
will occupy 5,000 feet of floor space. In 
addition, a structure will be built on the 
roof for experimental research and devel- 
opment work. 
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Central Electric Time Switch. 

The use of time switches is rapidly in- 
creasing as their various applications be- 
come generally known. These conditions 
have created the demand for a simpler or 
less complicated device than has fre- 
quently been secured in the past. To 
meet the demand for a reasonably priced 
switch having a capacity up to and in- 
cluding thirty-five amperes, the type 
shown herewith has been developed, and 
is being marketed by the Central Electric 
Company of Chicago, Ill. 

The switch mechanism is of the well- 
known double-pole type and so located as 
to be operated by means of a tripping 
mechanism controlled by a standard clock. 
To operate the device it is only necessary 
toe close the switch and set the clock at 
any hour it is desired to have the switch 
opened. At this predetermined time the 


CENTRAL ELECTRIC TIME SWITCH. 


clock releases the locking toggle and the 
switch is instantly thrown open by a suit- 


able controlling spring. 


Time switches have been found espe- 
cially useful in connection with the sale 
of current on a flat-rate basis, that is, 
where lamps are to be switched on or off 
at definite hours on a fixed charge for 
current. Current for tungsten lamps is 
being sold on this basis in many cities. 

In stores and apartment houses the 
use of time switches not only effects a 
great saving in current used, but what is 
cften more important, assures punctual 
service that attendants will not give. In 
small stores it often happens that every- 
one is busy at the time when the lights 
should be turned on. In apartment 
houses the halls are frequently dark 
through forgetfulness or absence of the 
janitor. With a time switch the lights 
are always on and off at the right time. 

When show windows or signs are lo- 
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cated near theaters or other places of 
amusement it 1s very desirable to have 
them illuminated while the crowds are 
passing. The time switch can be set to 
turn the lights off at any desired time, 
and makes a trip to the store unneces- 
sary. 

The time switch can also be success- 
fully used in public or private illuminat- 
ing plants for controlling service at a 
flat rate during specified hours. There 
are many other situations where it can 
be used for convenience and profit as, 
for instance, in charging automobiles or 
storage batteries of any kind and in every 
place where the current should be turned 
on and off at definite hours. 
ede - 

The Excess Indicator. 

A paper by A. T. Holbrook, entitled 
“A Treatise on Newer and More Positive 
Methods of Charging for Electrical Cur- 
rent,” was to have been read at the recent 
meeting of the New England Association 
of Electric Lighting Engineers, but was 
ciowded out by the volume of other busi- 
ness, 


The paper contained an account of a 
unique device called the Excess Indicator, 
which is manufactured by the Excess In- 
dicator Company, Lynn, Mass. 

The operation of the instrument is to 
open and close the main circuit whenever 
ihe Jamps under contract have been ex- 
ceeded. This flickers the lamp until the 
excess is turned off. This flickering will 
continue indefinitely and is so annoying 
that the customer will use every reason- 
able means to stop it, and soon learns that 
he alone suffers if he fails to keep his 
agreement. The range of the adjustment 
of the instrument is very great consider- 
ing the delicacy of its operation. It will 
operate equally well on a load of from 
one-half to ten amperes, and the adjust- 
ment can be made within ten per cent of 
anv predetermined demand. 
ede 

Wireless Activity on the Great Lakes. 

A great steel wireless tower wiil soon 
be erected on the Hippodrome Building 
in Cleveland, Ohio, as the transmitting 
and receiving station for wireless mes- 
sages over all the Great Lakes. The 
Great Lakes Radio Telephone Company, 
a subsidiary concern of the Radio Tele- 
phone Company, will run this station and 
has leased the entire front of the tenth 
floor of the building for its general offices. 
Cleveland was chosen for the headquarters 
cn account of its central location. 

It is proposed to have seventy-five sta- 
tions in operation along the Great Lakes 
before this coming summer. 
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Current Electrical N ews 


GREAT BRITAIN. 
(Special Correspondence.) 


Lonpon, April 3.—So far as the revocation clause of the new 
patents act is concerned, the greatest activity up to the present 
has been shown in regard to electrical patents, for, in addition to 
the revocation of the Bremer arc-lamp patent, other actions in re- 
gard to different classes of electrical machinery are pending. It is 
of interest, also, to mention that there is a possibility of the 
rules under which revocations are applied for being drastically 
amended in favor of the patentee. 

It will be remembered that soon after C. H. Merz had sent in 
his report upon the conversion of the Melbourne railways to elec- 
tric traction, the Railway Commissioners on the spot issued a 
counter report in which they differed from Mr. Merz’ conclusions 
and doubted whether his predictions were likely to come out all 


right. Mr. Merz has now replied to this report by stoutly de- 


fending his original report and sticking to his estimates. 

A special appeal has been made to the electrical industry 
here in order to give an impetus to the electrical trades benevo- 
lent institution, which has been in existence since 1903, but which 
has not been pushed with any very great energy. However, lead- 
ing men in the industry have now taken the matter up, and from 
various sources a sum amounting to about $12,500 has been sub- 
scribed. The object of the fund is to assist electrical workers 
between the grades of workmen and masters, who have fallen 
on evil days, a preference being given to those who are sub- 
scribers, although no rule to this effect is in existence. 

The London County Council is to make an application to the 
Board of Trade for permission to run trailer cars for passenger 
service in the early morning and in the evening. The Highways 
Committee points out that such cars are largely used in the 
United States and on the Continent and they feel that the use 
of trailers for this purpose in London would be particularly 
useful. It is proposed to have single-deck cars attached to other 
cars. The control would be such that, while the motors and 
magnetic gear of the leading car would be manually controlled in 
the ordinary way, those of the rear car could be controlled by 
electromagnetically operated switches or contactors. 

Some discussion is taking place concerning the decision of 
the Glasgow Corporation to accept the tender of the Lorain Steel 
Company for special tramway trackwork, spare points, steel rails 
and fishplates. There was a marked difference between the ten- 
der accepted and those of the lowest British firms, and it is 
claimed that, as it is not a case of dumping but of special work 
in every case, there must be something wrong somewhere. As 
an example of the difference in the prices, it may be mentioned 
that, whereas the Lorain Steel Company will supply fishplates 
at $50 per ton, the lowest tender from a British firm was $60. 
On this question of foreign competition, it is interesting to note 
that of the sixteen tenders received by the Darlington Corpora- 
tion for an exhaust steam turbine, the highest was from a Ger- 
man firm, G. 


CONTINENTAL EUROPE. 
(Special Correspondence.) 


Paris, APRIL 3.—Barcelona is to receive a supply of current 
from a 16,000-horsepower turbine plant, located on the river Tel, 
and fifty-five miles from the city. A high-tension power line 
working at 54,000 volts will run from the station to Barcelona, 
where a large substation is to be erected. The cost of the 
undertaking is estimated at $2,000,000. 

An electric-lighting plant is to be erected at Rion-des-Landes. 
The municipality of Florac is considering an _ electric-lighting 
Project, as is also the town of Decize. Plans are being drawn 
up for an electric-lighting project for the communes of Alise, 
Venarey und Laumes. The town of Bethune is to grant a con- 
cession for an electric plant. For the large town of Autun there 
will probably be erected a station of some size by the Epinac 
colliery firm. It will operate power lines for this region, in 
Which there is a considerable field for motors in the industries. 

A syndicate has been lately formed for operating platinum 
Mines in the Ural district of Russia. Local firms are interested 
in it and also the French Bonardelle firm. 

According to the recent report of the Felten and Guilleaume 
Cable Company of Vienna, the net profits for the fiscal year are 
2,283,405 crowns, which is a slight increase over the last year 
(2,259,669). A report of the Vienna Cable and Wire company 
shows a gross profit of 2,126,100 crowns, against 1,956,029 crowns 
for the preceding year. The Pressburg Cable Works has a gross 
Profit of 966,898 crowns for the fiscal year. A. DE C. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


GREAT EASTERN TELEPHONE COMPANY GREATLY IN- 
CREASES ITS STOCK—At a recent special meeting of the Great 
Eastern Telephone Company held in New York city, the capital 
of the company was increased from $1,000,000 to $50,000,000, 


POWER PLANT FOR COLORADO—Capital has been secured 
for the construction of a big power plant and reservoir in the 
Plateau Valley, in Colorado, to be known as the Meadows Reser- 
voir and to generate a minimum of 8,000 horsepower. The big 
plant will furnish power for lighting the little towns of the plateau 
and power for the carrying on of a large number of large irriga- 
tion projects and pumping plants. Local men and eastern capital 
are behind the project. Work of construction starts within a few 
weeks, 


LIGHT AND POWER COMPANY FOR PORTLAND, ORE.— 
The Oregon Light and Power Company has been organized by 
H. H. Riddell, A. E. Murphy and N, L. Bailey, all of Portland, 
Ore., with a capital of $2,000.000, to furnish electric light and 
power to Portland and the surrounding district. One million 
dollars will be expended for buildings and equipment, and it is 
expected the plant will be ready for operation within eighteen 
months. The remainder of the authorized capitalization will be 
used in maintenance and for a reserve fund. 


HYDROELECTRIC PLANT ON THE ST. LAWRENCE—The 
directors of the New York & Ontario Power Company have 
decided to sell $1,850,000 bonds, the proceeds of which are to be 
used in developing waterpower at Waddington, N. Y. The cost 
of harnessing the St. Lawrence River and equipping the power 
station is placed at $2,000,000. Work on the improvement is to 
be begun this spring. The company has the right to sell power 
in both Canada and the United States and will furnish electric 
energy for the operation of the new Norwood & St. Lawrence 
Railroad. 


BIG MERGER OF ELECTRIC CORPORATIONS IN WASH- 
INGTON STATE—With a capitalization of $80,000,000, the Puget 
Sound Power Company has been incorporated as a holding com- 
pany to take over all the electric-light, power and street railway 
systems to the northwestern part of Washington. Besides holding 
existing plants and properties, it is the intention to continue in- 
terurban and power extensions now planned and promote further 
extensions that will culminate in a continuous line of interurban 
rails from Vancouver in British Columbia to Portland, in Oregon, 
with a service to the Grays Harbor towns. 


FURTHER ELECTRIFICATION OF THE NEW YORK, NEW 
HAVEN & HARTFORD RAILROAD—Plans have been completed 
for the electrification of the New York, New Haven & Hartford 
from Stamford, Conn., to New Haven, continuing the line now 
electrified from New York to Stamford. Work will be begun at 
once on a power house on the Housatonic River at Naugatuck 
junction on the main line. The new power house which will sup- 
ply electricity will be on the water front, so that coal and other 
supplies can come by water. In two years all passenger trains 
between New York and New Haven will use electricity. The 
New Haven electrical experts are unanimous in their opinion that 
the electrical operation between New York and Stamford is a 
success. The shore line division will be equipped to Boston as 
soon as possible after the work to New Haven is completed. 


LIGHTING AND POWER 
(Spectal Correspondence.) 
CLAFLIN, KAN.—E, R. Ruch is to install a $5,000 electric- 
light plant here. 
NASHVILLE, ARK.—A. H. Bunch is to establish an electric- 
light plant in this place. 


KIOWA, OKLA.—This city has voted light and water bonds 
to the amount of $31,000. 

PHILADELPHIA, PA.—The annual meeting of the Philadel- 
phia Company will be held May 3. 

OKEMAH, OKLA.—This city has voted bonds to the amount 
of $5,500 for an electric-light plant. 

LEHIGH, OKLA.—This city has voted $12,500 in bonds for 
the construction of an electric-light plant. 

MONTEZUMA, IA.—The Montezuma Electric Light, Power 


and Heating Company has been incorporated with a capital of 
$6,000. 
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SAN ANTONIO, TEX.—The San Antonio Gas and Electric 
Company will put in a power plant to cost $125,000. 


WALTER, OKLA.—This city has voted a twenty-year elec- 
tric-light franchise to the O’Neal Electrical Company. 


RED LAKE FALLS, MINN.—The Red Lake Falls Electric 
Light Company has applied for a thirty-five-year franchise. C. 


OAKVILLE, WASH.—A. K. Bowes and S. A. Wells have ap- 
plied for an electric-light and power franchise in this city. 


SUNNYSIDE, WASH.—Robert Strahern has been granted a 
franchise to construct an electric-light system in this city. 


COLUMBUS, OHIO—The Cleveland Electric Iluminating 
Company has increased its capital from $5,000,000 to $6,500,000. 


PRESCOTT, WIS.—The Prescott Light and Power Company 


has purchased a site for the erection of an office building and 
substation. C. 


RED BLUFF, CAL.—The Sierra Electric Power Company has 
applied for a fifty-year franchise to erect electric power lines in 
this vicinity. 

VOLLMER, IDAHO—The trustees of this city have taken 


over the electric-light plant and will expend upward of $4,000 
in improvements. 


GUAYMAS, STATE OF SONORA, MEXICO—A hydroelec- 


tric plant is to be installed by W. O. Temple on the Mayo 
River, this state. D. 


LAWRENCE, KAN.—Articles of incorporation have been 


drawn up for the Lawrence Light and Railway Company, with a 
capital of $500,000. 


LEWISTON, MONT.—Sam W. Gebo has applied for an elec- 
tric-lighting franchise in this city. He proposes building an 
electric plant here shortly, 


ROUNDUP, MONT.—The city having been incorporated, 
work on the electric-light plant will be rushed and it is hoped 
to have lights furnished by May 1, C. 


SAVANNAH, GA.—The Savannah Electric Company is con- 
templating the installation of a 1,000-kilowatt steam turbine in 
addition to its present equipment. 


KLAMATH FALLS, CAL.—The Klamath Falls Light and 
Power Company has been granted a five-year franchise to main- 
tain electric power lines in this vicinity. 


DOWNEY, CAL.—Col. J. R. Gordon, owner of an electric- 
light plant in this city, proposes to extend lines to Rivers, 
Norwalk and Artesia as soon as possible. A. 


READING, PA.—The Reading Power Company has been 
merged into the Metropolitan Electric Company at a recent joint 
meeting of stockholders of the two companies. 


SAN ANSELMO, CAL.—The Pacific Gas and Electric Com- 
pany has been awarded a five-year contract to supply this 
municipality with electric lights for $2,500 per year. A 


SPOKANE, WASH.—The Trenwook Water and Power Com- 
pany has been incorporated here, with a capital stock of $12,000, 
by P. H. Henshaw, H. McNeill, F. Walton and H. Pattison. 


PALO ALTO, CAL—An election has been called by the 
City Trustees to decide on the question of issuing bonds to the 
amount of $50.000, including $500 for a street lighting plant. 


SANTA CRUZ, CAL.—Manager W. W. Coleman, of the Coast 
Counties Electric Light and Power Company, announces that ex- 
tension work on the company’s power lines will begin this sum- 
mer. 


WHITEFISH, MONT.—The Big Bend Light and Power Com- 
pany has entered into a contract with the Flathead Water 
Power Company to furnish the Whitefish lighting plant with 
electricity. Cc 


OGDEN CITY. UTAH—The Telluride Power and Transmis- 
sion Company will change from a single circuit to a double cir- 
‘cuit. and will replace its wooden poles by steel towers, all within 
the next two years. 


DOUGLASVILLE, GA.—It has been decided by an over- 
whelming popular vote that the town should issue $10,000 elec- 
tric-light bonds for a municipal plant rather than give the fran- 
chise to a private company. 


COLUMBUS, IND.—The Central Indiana Lighting Company, 
owner of the local street-car system and electric-lighting plant, 
has procured a site on White River on which to build and equip 
a new power plant this spring. S. 


BUFFALO, N. Y.—Plans for a 2,500.000-candlepower search- 
light to illuminate the Niagara Falls have been proposed by 
W. DWA., Ryan, chief illuminating engineer of the General Electric 
Company, and accepted. The lighting will be permanent and will 
probably cost about $35,000. Members of the committee have 
pledged subscriptions and efforts will be made to secure financial 
aid from the railroads. 


` 
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TULSA, OKLA.—The Waynoka Electric Light and Power 
Company, of Waynoka, has been recently organized, with a capi- 
tal stock of $25,000; {ncorporators, Grant Miller, Arthur L. Miller, 
George D. Miller, all of Waynoka. 


SAN FRANCISCO, CAL.—The Smith River Electric Company 
has been incorporated here, with a capital stock of $250,000, by 
D. C. Demarest, E. C. Hegler, S. Harris, C. M. Lindsay, W. P. 
Swart. A. V. Massy and Carl Senn. 


SAN FRANCISCO, CAL.—Plans are now ready for the in- 
Stallation of the new electric power plant in the United States 
Mint. Director Frank A, Leach arrived last week from Wash- 
ington, D. C., to superintend the work. A. 


WOONSOCKET, R. I.—Electric power is to supplant the 
steam and gas engines at the new mill of the Woonsocket Ma- 
chine and Press Company. Three motors, with a total of 110 
horsepower, have already been installed. 


SOUTH BEND, IND.—The Manufacturers’ Utility Company 
has incorporated to acquire sites and build waterpower electric 
Plants and furnish manufacturers floor space and power. R. U. 
Miller, A. Nelson and J. Thomas, directors. C 


DURANGO, STATE OF DURANGO, MEXICO—A concession 
has been granted to David John Pullinger for the construction 
of a dam on the Presa River. The dam will furnish 2,000-horse- 
power for a hydroelectric plant which he will install. D. 


YORK, PA.—Capitalists, headed by C. C. Spahr, are planning 
the erection of a $25,000 electric power plant at the Pickett. The 
power will be furnished for the operation of industrial plants 
and the lighting of buildings at Wellsville and other points. 


WAKEFIELD, MASS.—This town has decided not to pur- 
chase electric current of the Malden Electric Company, as re- 
cently proposed, or of any other corporation or plant, but to 
continue municipal ownership and operation of its own works. 


SPOKANE, WASH.—The Spokane-Orient Power Company has 
been incorporated here with a capital stock of $1,000,000 by C. A. 
Luncheford, C. H. Patten and A. R. Patten. A water right on 


Boulder Creek capable of developing 2,500 horsepower has been 
secured, 


EUGENE, ORE.—The Eugene Light and Power Company has 
been incorporated here, with a capital stock of $300,000, by Frank 
L. Chambers, Darwin Barstow and Ray Goodrich. A site has been 


secured, with a twelve-foot fall, capable of developing 2,000 
horsepower, 


REDDING, CAL.—The electric power plant of the Bonanza 
King Mining Company was entirely destroyed by fire early last 
week. The loss is $65,000, and no insurance was carried. The 


capacity of the plant was 6,000 horsepower. It will be rebuilt 
immediately. 


IOWA CITY, IOWA—The Iowa City Electric Light Company 
has a force of workmen busy with preparations for the installa- 
tion of the new magnetite lighting system, which must be com- 
pleted by June 1, at which time the new contract of city lighting 
goes into effect. 


FRESNO, CAL.—The Sierra Park Electric Company has been 
incorporated here, with a capital stock of $100,000, by C. K. 
Kirby, J. W. McLaughlin, C. K. Kirby, Jr., F. K. Kirby and D. C. 
McLaughlin. An electric power plant will be built near the 
headwaters of the San Joaquin River. 


RICHMOND, VA.—The sale of the Virginia Passenger and 
Power Company holdings in and about Richmond will take place 
the first week in May after being advertised four weeks in 
Richmond, New York and other papers, according to the terms 
of the decree of sale recently rendered. L. 


LINTON, IND.—A company has been organized to purchase 
and take over the Linton municipal lighting plant. It is said 
the new company will erect a new plant a few miles from the 
city near a coal mine, and will furnish electricity to Linton and 
other towns and cities in the territory, S. 


RICHMOND, VA.—Proposals for bids on the building of the 
municipal electric-light and power plant were approved by the 
council committee on electricity last night and the necessary ad- 
vertising was authorized. The bids will be opened April 26. 
Engineer Trafford, who drew the plans, will supply the specifi- 
cations to bidders, 


BAY CITY, MICH.—Reorganization of the Sault Ste. Marie 
Gas and Electric Company is announced. The deal was pushed 
through by F. W. Little, a capitalist of Minneapolis. He is au- 
thority for the statement that at least $25,000 will be spent for 
improvements this year. All the obligations of the old company 
have been taken care of. 


TOLEDO, OHIO—The property of the People’s Gas and 
Electric Company at Defiance, Ohio, including electric-light. 
power and gas plants and several residence properties were sold 
April 8 at a receiver’s sale to H. H. Parsons of East Aurora, 
N. Y., representing a group of bondholders, for $81,475, two-thirds 
of the appraisement, It is said that it is the intention of the 
company to expend about $35,000 on the plant if the franchise 
which expires in October is renewed. H. 
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April 17, 1909 


ELECTRIC RAILWAYS. 


(Special Correspondence.) 


COLUMBUS. O.—The Ohio Northern Electric Railway Com- 
pany has been incorporated with a capital of $50,000. 


CARLISLE, PA.—The City Council has granted a perpetual 
trolley franchise to the Cumberland Railway Company, which is 
to pay the city $50 a year. 


ST. JOSEPH, MISS.—The Blue Valley Traction Company, of 
Kansas City, has incorporated, with a capital of $500,000, to build 
and operate a railway from Raytown to Kansas City, 


MINNEAPOLIS, MINN.—-The Anoka-Minneapolis Suburban 
Railway Promotion Company has been incorporated to construct 
a trolley line between the two cities. The capital is $50,000. 


BERKELEY, CAI..—The San Francisco, Oakland & San Jose 
Railway Company contemplates spending $3,000,000 on the exten- 
sion of the Key Route line to the new town of Ocean View. 


ATLANTA, GA.—The electric railway between Fairburn and 
Atlanta is now an assured fact. All of the money was sub- 
scribed several days ago and is now being paid into the treasury. 


PORTLAND, ORE.—According to its official budget, the 
Portland Railway, Light and Power Company will spend this 
year more than $2,500,000 above its operating expenses in im- 
provements and extensions. 

WHEELING, W. VA.—A charter has been issued to the 
Rapid Transit Railway, capitalized at $1.000,000, to operate a 
line from this city, through the Reymann Hill to Patterson, and 
return through other suburban towns. 


DANVILLE, IND.—The final survey is being made by the 
Terre Haute, Indianapolis & Eastern Traction Company for an 
extension of its systein from this city to Clay City, Spencer, 
Cloverdale, Stilesville, Amo and Sullivan. S. 


STOCKTON, CAL.—Vice-president Morris L. Brackett, of 
the San Joaquin Valley Electric Railway Company, has left for 
New York to sign bonds to the amount of $500,000 for the 
construction of the new interurban road to Modesto. 


MICHIGAN CITY, IND.—A deal has been consummated 
whereby the electric lines in this vicinity, with the exception of 
the South Shore route, will use power exclusively provided by 
dams in the St. Joseph River, according to announcement from 
South Bend. 


SAN JOSE, CAL.—An electric railway is to be built from 
Monterey to Vista Del Rey, Del Monte Heights and the Hot 
Spring tract. The preliminary survey is now being made, and 
inside of a few days the actual construction of the railway will 
be on in full blast. 


KANSAS CITY, MO.—The people of Moberly and Huntsville 
have accepted a proposition made by Messrs. Manning and Well- 
man of Ottumwa, Iowa, to construct an electric street-railway 
line in Moberly, and an interurban line between Moberly and 
Huntsville, to cost $100,000. Moberly is to give a bonus of 
$30,000. 


STERLING, ILL.—An interurban railway company has been 
incorporated at Springfield by men from Elgin and Sycamore 
made up of B. C. Payne, F. N. Rogers, E. S. Bailey, F, J. 
Hohing and F. W. Merrick with a capitalization of $100,000. It 
is stated that they contemplate the construction of an interurban 
electric line from Elgin to Sycamore, DeKalb and west to Dixon. 


ANACORTES, WASH.—One of the most important features 
in the commercial development of the city and county will be 
the construction this summer of the Anacortes, Sedro-Woolley & 
Eastern Electric Railway, with terminals in this city and Sedro- 
Woolley. Practically all the preliminary work has been finished 
and it is expected that construction will be commenced within 
a few weeks. 


SCRANTON, PA.—Between $200,000 and $300,000 is to be 
expended by the Scranton Traction Company this spring and sum- 
mer in the general improvement of its system. This includes a 
gradual change in various lines, the double-tracking of a number 
of thoroughfares, the installing of a number of new switches and 
the completion of the new power house, the work of which is 
now well under way. 


NEW YORK CITY—President Winter, of the Brooklyn Rapid 
Transit Company, has notified the Public Service Commission 
that as a result of the investigation undertaken about a year ago 
by the Public Service Commission on the subject of brakes on 
the elevated lines of the Brooklyn Rapid Transit, the company 
has made a contract with the Westinghouse Traction Brake Com- 
pany for the installation of the Westinghouse system on the ele- 
vated railroad cars of the company. 


SPOKANE, WASH.—The Spokane & Inland Empire Railroad 
made a pronounced success with its second annual ‘Fruit 
Special.” This demonstration train made a trip lasting over 
three days through the Palouse country and Spokane Valley. 
An exhibit car was in charge of Prof. O. M. Olson. Spraying 


* and pruning demonstrations were made by Profs. A. L. Milander 
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and W. S. Thornber. Lectures were given by Profs. R. W. 
Thatcher, H. T. French and J. R. Shinn on “Fertilizing the 
Orchard,” “What the Experiment Station Can Do for the 
Orechardist” and “The Planting and Care of Fruits.” The lec- 
turers and demonstrators are connected with the Washington 
State College and the University of Idaho. Beginning with the 
meeting at Colfax on March 31, twenty stops were made, each 
of which attracted large crowds. The last demonstration was 
made at Palouse on April 3. These annual trips are proving 
very beneficial to the development of the adjacent country and, 
therefore, to the Inland Empire traction system. 


TOLEDO, OHIO—New limited cars will be placed in service 
on the Ohio Electric between Toledo and Lima, Sunday, April 
18. The cars are now in the barns of the company at Belle- 
fontaine. On the same day the Ohio Electric will establish a 
limited service between Lima and Columbus, which is prelimi- 
nary to a Toledo-Columbus electric route to be established in 
the near future. The Ohio Electric has established its Toledo 
terminal at Avondale Avenue temporarily. H. 


OAKLAND, CAL.—The Southern Pacific Company is about 
to begin work on the electrification of its suburban roads. 
Surveyors have been at work for the past few days setting 
stakes at Melrose Station, the terminus of one of the com- 
pany’s lines. marking the route which the new electric extension 
will take through Melrose Heights. Orders were given a few 
days ago to widen the tracks on Shattuck Avenue, Berkeley, 
preparatory to converting that road into an electric system. The 
electrification of the Alameda lines is being pushed. 


MILWAUKEE, WIS.—An ordinance granting a franchise to 
the Milwaukee Western Electric Railway Company was intro- 
duced in the Common Council by Ald. John Koerner, chairman 
of the committee on railroads, and referred to the committee 
on railroads. Application is made for permission to operate an 
electric railway in certain streets in the city of Milwaukee, and 
a fare of five cents, with the commutation system now used by 
the Milwaukee Electric Railway and Light Company, giving six 
tickets for twenty-five cents, or practically a four-cent fare, is 
agreed upon. 


MEDIA, PA.—At a stated meeting of Collingdale Borough 
Council Monday night an ordinance was adopted on final reading 
giving the Philadelphia & (Garrettford Street Railway Company, 
which is a snbsidiary line of the Philadelphia & West Chester 
Traction Company, the right to connect its tracks with those of 
the Darby, Media & Chester Street Railway Company, which 
is a subsidiary line of the Philadelphia Rapid Transit Company, 
thereby enabling these companies to operate a through, high- 
speed joint service over their respective tracks between Chester 
and the Sixty-ninth Street terminal of the Market Street Elevated, 
Philadelphia. 


HOOD RIVER, ORE.—The Valley Electric Railway Company, 
Which is promoting an electric line out the west side of the 
valley into the Mount Hood country, organized today by electing 
officers, and announces that it will take up the work of pushing 
the road vigorously. The directors elected are: E. T. Folts 
(president), A. M. Kelly (vice-president), H. B. Langille (secre- 
tary), W. S. Gribble, G. W. Dimmick, O. H. Bailey and B. F. 
Gray. A large part of the right-of-way has already been se- 
cured, and the rest will be forthcoming as soon as the work of 
construction is commenced. A franchise to operate the proposed 
new road on the city streets is now pending before the City 
Council. 


NEW MANUFACTURING COMPANIES 


CLEVELAND. O.—The Fowler Electrical Supply Company of 
Toledo has been incorporated with a capital of $30,000. 


LINCOLN, NEB.—The Korsmeyer Company, electrical sup- 
plies, has incorporated its business with a capital of $100,000. 


NEW YORK, N. Y.—The Perfection Electric Manufacturing 
and Supply Company, of Brooklyn, capital $1,000, has been in- 
corporated, 


ALBANY. N. Y.—The Arkictyde Company, of Colonie, has 
been incorporated with a capital of $50,000, to manufacture elec- 
trical devices in conjunction with moving pictures. The directors 
are: Wiliam S. Milliken of Troy, James H. Burns, Frank W. 
Spreter, both of Cohoes, 


ALBANY, N. Y.—The Duplex Non-Arcing Trolley Company, 
of New York, organized to manufacture electric trolleys and 
other mechanical devices, has been incorporated, with a capital 
of $2.000,000. The directors are Arthur O'Leary and Frederick 
J. Ryan, of Providence, and Walter R. Lee, of New York. 


NEWARK, N. J.—The Electric Development Company has 
filed articles of incorporation in Newark. The concern is capi- 
talized at $1,000,000, of which $1,000 has been paid in. The 
registered office of the company is with the New Jersey Registra- 
tion Company at 525 Main street, East Orange. The incorpora- 
tors are Howard Isherwood, Lester K, Holmes and William 
Huck, Jr. 
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TELEPHONE AND TELEGRAPH. 


(Spectal Correspondence.) 


MARINETTE, WIS.—The Wisconsin Telephone Company will 
spend $5,000 in improvements this summer. 


ANSLEY, NEB.—The North Clear Creek Telephone Com- 
pany has been incorporated with a capital of $10,000. 


CORN HILL, TEX.—The Corn Hill and Gravis Telephone 
Company has been incorporated with a capital of $30,000. 


BILLINGS, MONT.—The Great Northern Railway is installing 
a telephone system of train dispatching between here and Vir- 
den, 


NEWHOME, N. D.—The Sykeston and Newhome Telephone 
Company has been organized to construct about fifty miles of 
line. 


MOAB, UTAH—The La Sai Mountain Telephone and Tele- 
graph Company has increased its capital stock from $6,000 to 
$50,000, 


PACIFIC GROVE, CAJ.—The Pacific Telephone and Tele- 
graph Company has commenced reconstructing and modernizing 
its lines. 


CHAPPELL, NEB.—The Midland Telephone Company has 
been incorporated, with a capital of $2,000, by Swan Friskapp 
and others, 


FLETCHER, OKLA.—The Fletcher Telephone Company has 
been incorporated, with a capital stock of $10,000, by R. C. Stout 
and others, 


MARSHALLTOWN, YIOWA—The Farmers’ and Merchants’ 
Telephone Company will erect a two-story fireproof exchange 
and office building to cost $17,000. C. 


SAGINAW, MICH.—A new telephone company has been 
organized at Twining, to be known as the Twining Mutual Tele- 
phone Company, with a capital of $5,000. 


CORNING, TOWA—John Anderson, manager of the local 
exchange, will install an aggregate of 20,400 feet_of cable and 
other improvements approximating $10,000. C: 


JOHNSTOWN, PA.—The Johnstown Telephone Company is 
to increase its capital stock by an issue of $100,000 to enable 
it to make some new extensions and some additions to its under- 
ground system, etc. 


CRAWFORDSVILLE, IND.—The Home Telephone Company 
is in the market for material and wire to construct about two 
miles of conduit system. The company will make other exten- 
sions and improvements. 


BELLINGHAM, WASH.—A new wireless station has been 
constructed on Sehome Hill to replace the one at the Byron 
Hotel. When the new station is complete direct communication 
can be had with San Francisco instead of through the Friday 
Harbor station, as is now being done. 


PORTLAND, ME.—At the annual meeting of the Mexican 
Telephone and Telegraph Company, at Portland, May 5, stock- 
holders will vote upon the question of issuing mortgage bonds, 
not exceeding the amount limited by statute, to provide means 
for new construction necessitated by the growth of the com- 
pany's business, and to retire previous bond issues. Books close 
April 16 and reopen May 6, 


DAWSON, GA.—Telephone exchanges at Cuthbert, Fort 
yaines, Edison and Shellman have recently been purchased by 
Dr. J. G. Dean for approximately $30,000, including long-distance 
lines between all of the towns named. A number of improve- 
ments will be made. Doctor Dean formerly owned the Georgia- 
Alabama Telephone system, which he disposed of. The prop- 
erty is the largest in southeast Georgia. L. 


BALTIMORE, MD.—The Radio Telephone Company has been 
granted a permit to erect a one-story building, thirty-five by 
thirty-five feet, and steel tower 350 feet high, on a lot on the 
east side of Milton Avenue, to be used as a local station for 
sending and receiving wireless telephone and telegraph messages 
and to cost about $2,500. The work of building the station will 
begin at once, and it is hoped to have it in working order by 
May 1. 


PORTO BELLO, PANAMA CANAL ZONE—A wireless tele- 
graph station, to be operated by the United States Navy Depart- 
ment, will soon be opened at Porto Bello. A contract for the 
equipment has been let and the materials are on the way to the 
Isthmus. A mast 130 feet high will be erected on one of the 
hills at the entrance to the harbor. The station will be used for 
general naval purposes and, in addition, official messages of the 
Isthmian Canal Commission will be transmitted between Porto 
Bello and the wireless station at Colon. 


BOSTON, MASS.—The directors of New England Telephone 
announce the issue of $3,562,400 new stock, to be offered to 
stockholders at par, payment to be made July 16, 1909, and 
January 17, 1910. The proceeds of the new issue will be used 
for new construction, and to pay for construction already done, 
but not permanently financed. The present outstanding stock is 
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$35,508,500, and the new issue will bring the total to $39,070,900. 
The company is earning enough to cover the increased dividend 
requirements, even though the expenditure of the proceeds 
should bring in no new revenue. With the stock at 135, the sub- 
scription rights, on the basis of one share of new stock for 
each ten shares now held, would be worth about $3 per share, 
a substantial extra dividend, which explains in part the reason 
why the stock has been selling relatively much above American 
Telephone, a fact that has caused more or less comment. 


ELECTRICAL SECURITIES. 


The continued activity in the stock market last week re- 
sulted in a further advance in prices, and the establishing of 
new high averages for the year. Public support of the advance 
was particularly lacking and it is understood that the specula- 
tion was almost entirely due to professional enterprise. 

A further slight improvement is reported in the iron and 
steel industry, statistics of production showing a fairly good 
increase, It is expected that there will not be any conflict be- 
tween the operators and miners and, in fact, all over the coun- 
try there seems to be little indication of labor troubles. Trade 
in general continues to show a gradual recovery and while this 
may not be as rapid as the optimists may have had reason to 
expect, what improvement is noticed is of the staple order, 
and there is apparently no apprehension on the part of large 
investors of any setback during the coming heated term. 

Dividends have been declared upon the following electrical 


securities: American Light and Traction Company; the regular 
quarterly dividends of one-and-one-half per cent on the preferred 
stock and two per cent on the common stock, both payable May 1. 


(The board of directors confirmed the action of the executive com- 


mittee in voting to pay on November 1 next an extra stock divi- 


dend of ten per cent to holders of the common stock. This extra 
distribution will be made annually as long as earnings justify it.) 


Milwaukee Electric Railway and Light Company; the regular quar- 


terly dividend of one-and-one-half per cent on the preferred stock, 
payable April 30 to stock of record April 20. The regular quar- 
terly dividend of one-and-one-quarter per cent on the preferred 
stock of the Electric Pond and Share Company has been de- 


clared, payable May 1, 1909, to stockholders of record at the close 


of business April 16. Montreal Street Railway; a regular quar- 


terly dividend of two-and-one-half per cent, payable May 1 to 


shares of record April 10. 
ELECTRICAL SECURITIES FOR THE WEEK ENDED APRIL 10. 


New York: Closing. 
Allis-Chalmers common ..............-e00- 15 
Allis-Chalmers preferred ...........cceeees 47% 
American Tel. and Tel. Company.......... 138 
Brooklyn Rapid Transit..............00000. TTR 
General Electric oop e646 --eb vs So awe oe ww ea 159% 
Interborough-Metropolitan common ........ 14% 
Interborough-Metropolitan preferred ....... 4314 
Kings County Electric............ 0... ce eee 125 


Mackay Companies (Postal Telegraph and 


Cable) common ........... cc eee eee eee eee TT% 
Mackay Companies (Postal Telegraph and 

Cable) preferred ........... 0 ccc eee e cece 733% 
Manhattan Elevated ............ cc cee eee 144 
Metropolitan Street Railway..............- 23% 
New York and New Jersey Telephone.... 110 
Western Union ....... ccc ce ee eee eee eee 69% 
Westinghouse Manufacturing Company.... 83 


It is stated that Robert Mather, who is now abroad in the 
interest of the Westinghouse Electric and Manufacturing Com- 
pany, of which he is the chairman of the board of directors, has 
been instrumental in the resale of about $3,000,000 of the short- 
term notes of the company which were placed abroad just before 
the panic of 1907. Speyer & Company of New York were identi- 
fied with the transaction. 


Boston: Closing. 
Edison Electric Illuminating................ 25346 
Massachusetts Electric ........... cee cee es 72 
New England Telephone (ex rights)........ 134% 

= Western Telephone and Telegraph pref.... 80 

Philadelphia: Closing. 
Electric Company of America.............- 12% 
Electric Storage Battery common.......... 45% 
Electric Storage Battery preferred......... 45% 
Philadelphia Electric .................000. 11% 
Philadelphia Rapid Transit................ 31% 
United Gas Improvement.................. 90% 

Chicago: Closing. 
Chicago Telephone ............. 000 ee eee 132 
Commonwealth Edison ..................0% 112 
Metropolitan Elevated preferred............ 46 
National Carbon common...............-60. 82 
National Carbon preferred................ 120 


The Commonwealth Edison Company will redeem, July 1, all 
outstanding Chicago Edison Company debenture sixes of March 1, 
1893, through the Merchants’ Trust Company. 


April 17, 1909 


PERSONAL MENTION. 


J. S. PAVEAR, St. Paul, Minn., has been appointed general 
superintendent of the St. Paul system of the Twin City Rapid 
Transit Company. C. 


JOHN W. FREEMAN has been appointed manager of the 
Sprague Electric Company’s Pittsburg office to succeed F. W. 
Barry, who recently resigned. 


CHARLES E. ELLIS, president of the Tenth and Eleventh 
Street Railway Company, Philadelphia, Pa., died suddenly on 
April 6 at his home in that city. 


WILLIAM E. COLE, Fond du Lac, Wis., treasurer of the 
Eastern Wisconsin Railway and Light Company, died from 
pneumonia at the age of sixty-five. C. 


SAMUEL INSULL, president of the Commonwealth Edison 
Company, of Chicago, sailed for London on March 30 for a 
month’s visit to his old friends in that city. 


THOMAS A. EDISON has been awarded the Adelskiold gold 
medal of the Royal Academy of Sweden for his inventions in 
connection with the incandescent lamp and the phonograph. 
This medal is given once in ten years. 


JOSEPH MALLOY, who for the past year has beeh manager 
of the Tamaqua Electrical Supply Company, Tamaqua, Pa., con- 
trolled by Sheets & Daddow, of Pottsville, Pa., has bought out 
the Tamaqua branch of the company and will hereafter conduct 
it himself. 


FRANK S. POND, who recently resigned as superintendent 
of the Woonsocket (R. I.) Electric Machine and Power Company 
after having held that position since this company was incorpo- 
rated in 1883, has accepted a responsible position in the mechan- 
ical and electrical department of the Bliss-Baybian Company of 
Thorndike, Mass. 


FRANK WELLS HALL has been appointed manager of the 
Philadelphia office of the Sprague Electric Company. Mr. Hall 
was formerly in the New York and Chicago offices of this com- 
pany in engineering and sales capacities. His wide circle of 
acquaintances and his extensive business and engineering ex- 
perience should win for him a large clientele in his new ter- 
ritory. 


EMERSON McMILLIN, president of the American Light 
and Traction Company, has been elected to the newly created 
position of chairman of the board. A. P. Lathrop was elected 
president to succeed Mr. McMillin. J. M. McCarthy was chosen 
vice-president and treasurer in place of Mr. Lathrop, and 
Marion McMillin was elected a vice-president and assistant 
secretary, the other officers being re-elected. 


EDGAR C. BRADLEY, manager of the Pacific Telegraph and 
Telephone Company, it is learned, recently carried $16,800,000 
in securities from San Francisco to J. P. Morgan & Company 
in New York city. Mr. Morgan bought the bonds in San Fran- 
cisco and the express company asked $15,000 to transfer them. 
Mr. Bradley found that he could charter a special car, hire two 
detectives to guard him, and bring the bonds safely through 
considerably cheaper than this figure. 


WILLIAM BARCLAY PARSONS, who was recently elected a 
director ‘of the Underground Electric Railway Company of Lon- 
don, has been in London for the last few days studying the con- 
dition of its system, and will shortly return to America to make 
a report thereon to the Speyer interest, which represents the 
American stockholders. Mr, Parsons is not new to the problem 
of underground travel in London, for five years ago he was ap- 
pointed by the British government one of three engineers com- 
posing a royal commission which examined this problem with a 
view to the improvement of the service. His colleagues at that 
time were Sir Benjamin Baker and Sir John Wolfe-Barry. In a 
recent interview Mr. Parsons said 
that the New York subways were 
better than those of London, and 
that the underground railway sys- 
tem of Paris was superior. to 
either. 


E. H. STEVENS, who is well- 
known among steam power-plant 
and central-station men,®as the gen- 
eral superintendent of plants of the 
Public Service Corporation of New 
Jersey, has resigned that position 
to become vice-president and gen- 
eral manager of the Bird-Archer 
Company, 90 West Street, New York 
city. Mr. Stevens’ genial disposi- 
tion, courtesy and engineering abil- 
ity have won for him the respect 
and esteem of all with whom he 
has come in contact, and his many 
friends wish him all success in his 
new work. 


E. H. STEVENS. 
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G. W. BERTHOLD, formerly secretary and superintendent of 
the Cuthbert Electrical Manufacturing Company, Chicago, has sev- 
ered his connection with that concern to become president of 
the Electric Apparatus Company, of Chicago. Mr. Berthold will 
also practice as a consulting engineer. 


NEW PUBLICATIONS. 


THE ILLUMINATOR—The March issue of the Illuminator, 
edited by Milton Hartman, Schofield Building, Cleveland, Ohio, is 
full of interesting things concerning illumination and the applica- 
tion of the “Tungstolier.” Among the contributions are “How to 
Get the Best Results from Tungsten Lamps,” “Importance of 
Shadows,” “Effect of Variation Table,” and there are also some 
sprightly and incidental editorial paragraphs. 


FOWLER'S MECHANICS’ AND MACHINISTS’ POCKET 
BOOK AND DIARY FOR 1909—This is a publication primarily 
designed for the workman, who will find it of great advantage 
to peruse constantly, although foremen, draftsmen and engineers 
in general will find it a handy little work of reference. The 
English price is 6d net, which seems almost impossible when 
one considers the standing of the editor, W. H. Fowler, and 
his experience in this line of work. The book is on the general 
style of all the practical engineers’ pocket books, and contains 
over 400 printed pages, while much of the material is entirely 
new for works of this nature. 


ELECTRICAL RULES OF THE MILLERS’ MUTUALS—The 
1909 edition of the “Rules of the Millers’ Mutual Fire Insurance 
Companies Governing the Installation of Dynamos, Motors and 
Electric Lights in Flouring Mills and Elevators” has been pub- 
lished and is ready for distribution. On account of the hazardous 
nature of the risks the rules adapted for them have been made 
much more stringent than the National Electrical Code and for 
the benefit of the millers they have been simplified as much as 
possible. To make their meaning still more clear fifteen pages 
of the booklet have been filled with illustrations of approved 
and unapproved electrical fittings. The rules have been drawn 
up chiefly by Postel & Linn, Fisher Building, Chicago, Ill., con- 
sulting engineers for the companies. ' 


DATES AHEAD. 


Louisville Electrical Show. The Armory, Louisvil 
April 12-24, y, Louisville, Ky., 


Iowa Electrical Association. Annual convention, Ced : 
ids, Iowa, April 21-22. 5 ar Rap 


Iowa Street and Interurban Railway Association. Annual 
convention, Cedar Rapids, Iowa, April 22-24. 


American Electrochemical Society. Next meetin { 
Falls, Ontario, May 6-8. 8, Niagara 


Omaha Electrical Show. Omaha Auditorium. Omaha Neb 
May 6-15. 5 


Southwestern Electrical and Gas Association. A . 
ention, Dallas, Tex., May 20-22. nnual con 


Nebraska Electrical Association. Annual conven 
Neb., May 11-13. tion, Omaha, 


Arkansas Association of Public Utility Operators. A 
meeting, Hot Springs, Ark., May 12, 13, 14. p : nnual 


American Association of Electric Motor Manufacturers. An- 
nual convention, Hot Springs, Va., May 17-20. 


Ohio Society of Mechanical, Electrical and Steam Engineers 
Annual convention, Canton, Ohio, May 21-22, l 


West Virginia Independent Telephone Association. Annual 
convention, Parkersburg, W. Va., May 27-28. 


National Electric Light Association. Annual conve . 
lantic City, N. J., June 1-4. ntion, At 


Association of Edison Purchasing Agents. Annual : 
tion, Atlantic City, N. J., June 1-4. oe TONNES 


American Railway Master Mechanics’ Association. Annual 
convention, Atlantic City, N. J., June. 


Master Car Builders’ Association. Annual conventi . 
lantic City, N. J., June. on, At 


Canadian Electrical Association. Annual conventi ; 
bec, Canada, June 16-18, on, Que 


Association of Railway Telegraph Superintendents. 
meeting, Detroit, Mich., June 23. Next 


American Institute of Electrical Engineers. Annual conven- 
tion, Thousand Islands, N. Y., June 28. 


Ohio Electric Light Association. Annual convention, Toledo 
July 13-15. ' 


National Electrical Contractors’ Association Annual ; 
tion, Toledo, Ohio, July 21-23. conven 
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NEW PROPOSALS. 


STREET RAILWAY FRANCHISE, LOS ANGELES, CAL.— 
Bids will be received by the board of supervisors of Los Angeles, 
Cal., until April 26. for a street railway franchise on certain 
thoroughfares in this city. i 


BOILERS, GENERATORS, ETC.—The United States Engi- 
neer Office, Boston, Mass., will receive sealed proposals for boil- 
ers, engines, generators, electrical cable and switchboards until 
12 m., April 26, 1909. Information and blank forms on applica- 
tion to the United States Engineer Offices, Boston, Mass., Seat- 
tle, Wash., Portland, Ore., and San Francisco, Cal. 


OFFICERS’ QUARTERS, FORT MISSOULA, MONT.—The 
office of the Constructing Quartermaster, Fort Missoula, Mont., 
will receive sealed proposals unti] 12 m., April 29, for the con 
struction, plumbing, heating and electric wiring of the following 
reinforced concrete buildings: One four-set officers’ quarters, 
one set field officers’ quarters, four single sets company officers’ 
quarters, two double sets company officers’ quarters and one 
double barrack. Plans, specifications and information furnished 
on application. 
dorsed “Proposals for Construction,” and addressed to Capt. C. D. 
V. HUNT, Constructing Quartermaster. 


FORT D, A. RUSSELL, WYO.—The office of the Construct- 
ing Quartermaster, Cheyenne, Wyo., will receive sealed proposals, 
in triplicate, until 9:30 a. m., mountain time, April 24, for fur- 
nishing all labor and material required in the construction and 
remodeling of an electric-lighting system at Fort D. A. Russell, 
Wyo., including the following items: 1, Constructing primary, 
secondary, service, transmission, and street light lines, furnishing 
and installing cut-outs and street-lamp brackets, and installing 
transformers, removing parts of the old line; 2, furnishing and 
installing all tungsten lamps, switchboard and all apparatus for 
substation; 3, furnishing all wattmeters and transformers; 4, in- 
stalling interior conduit, wiring, and arc lamps for electric light- 
ing cavalry drill hall; 5, construction of a building for trans- 
former substation, all in accordance with plans and specifications 
prepared in the office of the Quartermaster General, United 
States Army. Plans and specifications are on file in this office, 
and in the office of the Chief Quartermaster, department of the 
Missouri, Omaha, Neb.: Chief Quartermaster, department of Colo- 
rado, Denver, Colo.; Chief Quartermaster, department of the 
Lakes, Chicago, IIl.; Depot Quartermaster, St. Louis, Mo., and 
Quartermaster, Fort Teavenworth, Kan. Envelopes containing 
proposals should be indorsed “Proposals for Remodeling Electric 
Light System at Fort D. A. Russell, Wyo.,” and addressed to 
“apt. V. K. HART, 15th Inf., Acting Quartermaster, United 
States Army, in charge of construction, Room 3, Keefe Hall, 
Chevenne, Wyo. 


INDUSTRIAL ITEMS. 


THE McCOMBS ELECTRIC COMPANY, electrical engineers 
and contractors, announces the opening of their business at 581 
Vanderbilt Avenue, Brooklyn. 


THE DUBOIS IRON WORKS, Du Bois. Pa., with offices for- 
merly at 1206 Park Building, Pittsburg, Pa., have removed into 
more commodious quarters at No, 1429, in that building. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has issued 
the April number of its miniature magazine, Lux, in which are 
shown some attractive interiors lighted by. Nernst lamps. 


THE GERMAN-AMERICAN ELECTRIC COMPANY, New 
York city, at a recent meeting elected the following officers: 
President, Clive Runnells; vice-president and secretary, B. V. 
Norton; treasurer, J. A. Lamon. 


THE AMERICAN CIRCULAR LOOM COMPANY, Boston, 
Mass., has issued its catalogue and price list of “Lutz” Metal 
Molding, a compact metal raceway for electric wires; also a 
folder describing their ‘Circular Loom” flexible conduits. 


THE RICHLAND ELECTRIC COMPANY, Mansfield, Ohio, has 
incorporated with a capital stock of $10,000. The company has 
acquired the business of the Hellyer Electric Company, of Mans- 
field, Ohio, and has purchased the latter company’s stock, which 
will be removed to 31 Park Avenue West. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
Chicago, Ill., has issued a special catalogue listing a handsome 
line of tungsten fixtures, suitable for residence, store or office 
use. Many new and attractive designs are shown, which will 
be appreciated by the trade. This catalogue will be sent, on re- 
quest, to those who are interested. 


THE TUNGSTOLIER COMPANY, Cleveland, Ohio, has opened 
a large store and display room in Dallas, Tex. The company is 
located in the most desirable business section in Dallas, at 324 
Main Street, and carries a complete line of tungstoliers and gas 
and electric fixtures. M. G. Whitman, from the company’s Bu- 
reau of Lectures, is in charge of the Dallas branch. 


THE CLARK INCANDESCENT LIGHT COMPANY, Detroit. 
Mich., is to enlarge its plant at Third and Porter streets to 
double the present capacity, and for this purpose has incorporated 


Envelopes containing proposals should be in-. 
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under New Jersey laws for $500,000. A branch factory will also 
be erected in New York city, where A. J. Clark, president of the 
company, has gone to look after the details of the enterprise. 


THE NATIONAL METAL MOLDING COMPANY, of Pitts- 
burg, Pa., has published a catalogue descriptive of its metai 
molding. Its construction, dimensions, weights and prices are 
given in detail for both straight moiding and all attachments, in- 
cluding crosses. elbows, tees, wall and ceiling brackets, junction 
and outlet boxes, couplings, clamps, sockets and rosettes. The 
advantages of National metal molding are clearly stated and its 
applicability for general wiring purposes shown. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., is prepared to furnish users of Emerson and 
Trojan fang with electrotypes showing fan motors suitable for 
newspaper advertising, and with street-car cards bearing the 
name of the dealer selling the apparatus. These are attractively 
printed in two colors, and the name and local address of the 
dealer actually selling Emerson fan motors will be printed on 
the cards by the Emerson company without charge. 


THE KELLOGG SWITCHBOARD AND SUPPLY COM- 
PANY, Chicago, HL, has issued a finely illustrated bulletin 
(No. 47) entitled “Quality Telephone Cords.” The bulletin, be- 
sides illustrations of the cords, contains views of the machines 
on which they are made. This company has also issued a 
folder, of interest to telephone men, illustrating and describing 
a new desk stand; also a bulletin (No. 45) on rural telephone 
line construction. Copies of these may be had on application. 


LEONARD KEBLER, president of the Ward Leonard 
Electric Company, Bronxville, N. Y., paid a visit to Chicago last 
week. In an interview with a representative of the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN at the offices of F. B. Badt 
& Company, the Western agents of the company, Mr. Kebler 
stated that business was improving constantly and prospects were 
very bright. The Ward Leonard Company's new specialties are 
meeting with favor, while the company’s well-known standard 
products are in greater demand than ever before. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio, has 
published a handsome catalogue devoted to its “Standard” fans. 
The typography and printing of this catalogue are considerably 
above the ordinary; in fact, it is one of the handsomest pieces 
of trade literature which has been produced this season. Models 
of this company’s excellent line are well illustrated with half- 
tone engravings and a complete description accompanies each 
figure. Supplementing the descriptive matter is a complete price 
list of fan motors and parts. Some of the types illustrated and 
described are ceiling fans, desk fans, bracket fans, oscillating 
desk fans and exhaust fans, for direct and alternating-current 
circuits. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y, 
has just issued a handsome publication (No. 4653), devoted to 
the Curtis Steam Turbine Generator, elaborately illustrated with 
interior views and cross-sections of various parts of turbine and 
generator, and also with pictures of numerous representative 
installations. The bulletin will be found to contain much of 
interest to the central station manager. This company has also 
ready for distribution pamphlet No. 3768, containing illustrations, 
descriptions, and list prices of motor-starting and speed-controll- 
ing devices, both automatic and non-automatic. All who are inter- 
ested in motor drive will find it of advantage to peruse this 
publication. 


C. O. SCHNEIDER & COMPANY, 103 State Street, Chicago. 
are making a very popular and successful adaptation of their 
“Firefly” flasher, with tungsten lamps. The tungsten filament 
flashes very rapidly, and when compared with the ordinary car- 
bon filament lamp there is a decided time-lag noticed. The 
“Firefly” flasher in its standard size has a capacity for operat- 
ing up to six twenty-five-watt tungsten lamps, or their equivalent, 
on either direct or alternating current. The “Firefly” socket is 
another adaptation of this principle which may be used for 
display and decorative work. The flasher is substantial and 
well-made, with large platinum-iridium contacts, and it is esti- 
mated that with the flasher in use there is about one-fourth less 
current consumed than when the lamps are burning constantly. 


THE AMERICAN BOILER ECONOMY COMPANY, Philadel- 
phia, which manufactures the Copes boiler feed regulator and 
the Copes pump governor, has been consolidated with the North- 
ern Equipment Company, Old Colony Building, Chicago, Ill. The 
latter company will assume all obligations of the former com- 
pary, including guarantees to replace free of cost any part of 
any Copes regulator that may develop a defect within five years 
from the date of purchase. The branch offices of the American 
Boiler Economy Company, viz.: Tribune Building, New York city; 
Oliver Building, Boston; 226 East Pleasant street, Baltimore, and 
the Frick Building Annex, Pittsburg, will be continued under the 
style of the Northern Equipment Company, while the sale of 
Copes regulators will be handled in Philadelphia by the Adjust- 
able Grate Bar Company, North American Building. The North- 
ern Equipment Company announces that it will continue to in- 


stall the Copes regulators on sixty days’ freestrial. 


-an 


April 17, 1909 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., in Bulletin 84, illustrates and describes electrical 
instruments of precision, including ammeters, voltmeters and 
wattmeters, for direct and alternating currents, and also compen- 
sated voltmeters, power-factor meters, polyphase ammeters and 
polyphase wattmeters, for alternating current. Horizontal edge- 
wise, vertical edgewise, fan, round and portable types are shown. 
Potential and series types of switchboard instrument transform- 
ers are also described, 
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THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
issued, in its Bulletin 1613, a description of the hydroelectric de- 
velopment of the Great Northern Power Company, said to be 
the largest of its kind in the world. The latter company, by its 
improvement of the St. Louis River near Duluth, Minn., supplies 
the manifold industries at the head of Lake Superior. The bul- 
letin is copiously illustrated and describes all features of this 
installation, which, when fully developed, will contain eight 13,500- 
horsepower turbines, direct-connected to three-phase generators. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) April 6, 1909. 


916,961. FIELD SPOOL FOR ELECTRIC MOTORS. Edward H. 
Anderson, Schenectady, N. Y., assignor to General Electric 
Company. Filed January 11, 1904. The field coils of a direct- 
current series motor are wound on sectional metal spools, 
which make the coils act as choke coils to prevent sudden 
variations of the motor current. 


916,975. PULL SOCKET. John R. Byrne, Schenectady, N. Y., 
assignor to General Electric Company. Filed August 1, 1905. 
Combined with a spring arranged to make and break con- 
tact with a lamp contact is a tumbler operatively engaging 
the spring and a sliding actuator for the tumbler. 


916,981. PARALLEL OPERATION OF ROTARY CONVERTERS 
AND STORAGE BATTERIES, Ernst J. Berg, Schenectady, 
N. Y., assignor to General Electric Company. Filed Septem- 
ber 13, 1907. The rotary has three field windings, a shunt 
and a series winding and one connected across the booster 
that is in series with the storage battery. These insure 
charging of the battery when the load is light and prevent 
excessive discharge from the battery when the load becomes 
heavy, 

916,982. VOLTAGE REGULATOR. Ernst J. Berg, Schenectady, 
N. Y., assignor to General Electric Company. Filed May 12, 
1908. Combined with an alternating-current generator are 
an exciter and a normal automatic voltage regulator therefor, 
a series booster and a differentially-wound motor for driving 
the booster, 

916,983. REGULATING DEVICE FOR ALTERNATING-CUOR- 
RENT CIRCUITS. Sven R. Bergman, Lynn, Mass., assignor 
to General Electric Company. Filed June 14, 1905. A con- 
stant-current transformer has a long and a short fixed coil 
in the primary circuit, and a long fixed and a short movable 
coil in the secondary. 

916.988. SYSTEM OF DISTRIBUTION. Walter S. Bralley, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed May 11, 1906. Sections of the circuit are independently 
connected to the source by an electromagnetically actuated 
circuit-breaker, combined with a differential relay, to dis- 
connect the sections from each other upon a predetermined 
overload, and means for preventing the switch mechanism 
from again connecting them together for a predetermined 
interval of time, 

916.994. ELECTRIC HEATER. George W. Carpenter, John Ras- 
mussen and Frederick B. McCrosky, Ontario, Cal. Filed April 
16, 1908. In the body of the iron are rounded grooves into 
which fit snug cores with flat tops whose windings are 
pressed down by insulation on the lid. 


917,000. RHEOSTAT. Lewis S, Chapman, Schenectady, `N. Y., 
assignor to General Electric Company. Filed June 24, 1908. 
A motor-starting-box and field-regulating rheostat has a pair 
of arms yieldingly held together till all armature resistance 
is cut out and then the movement is continued with one 
arm in the same direction. 


917,003. SEMAPHORE SIGNAL. Arba G. Clark, Schenectady, 
N. Y., assignor to General Electric Company. Filed July 31, 
1908. The semaphore arm is moved by a motor through 
speed-reducing gearing and a clutch. ° 


917,005. BRUSH SUPPORT FOR DYNAMO-ELECTRIC MA- 
CHINES. Walter M. Coffman, Madison, Wis., assignor to 
Northern Electrical Manufacturing Company. Filed October 
9, 1906. A vertical-shaft, direct-current motor has a bonnet 
ed the upper bearing to which is attached a brush-supporting 

ng. 


917,011, PRINTING TELEGRAPH. Albert C. Crehore, Yonkers, 
N. Y., assignor to Typewriting Telegraph Company, New 
York, N. Y. Filed January 16, 1905. Comprises a series of 
receiving magnets, each corresponding to a letter or char- 
acter of the transmitted message, and selected and operated 
by two succeeding current impulses over a single line, each 
pair of impulses different from other pairs as regards 
strength or polarity. 


917,017. MAGNETIC DEVICE FOR TELEPHONE SYSTEMS. 
Wiliam W. Dean, Chicago, Ill., assignor to Kellogg Switch- 


board and Supply Company, Chicago, Ill. Filed January 6, 
1904. Consists of a pair of parallel coils with armatures 
carrying contacts adapted to be closed when one relay is 
actuated and open when both relays are actuated, 


917,018. ELECTRICAL APPARATUS AND METHOD OF MANU- 
FACTURING AND OPERATING THE SAME. John T. H. 
Dempster, Schenectady, N. Y., assignor to General Electric 
Company. Filed August 23, 1904. The method of removing 
air from a condenser consists in immersing it in a bath of 
liquid insulating material and maintaining this under such 
pressure during the normal operation of the condenser that 
air contained in it is dissolved or taken up by the insulating 
material. 


917,021. ILLUMINATOR. Henry L, De Zeng, Philadelphia, Pa., 
assignor to The De Zeng-Standard Company, Philadelphia, Pa. 
Filed March 19, 1908. A handle has an electric lamp con- 
nected with it, a lens carried by the lamp, a tip connected 
with the handle and a glass rod carried by the tip. 

917,023. MOTOR-CONTROLLING DEVICE. George H. Dorgeloh, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed June 24, 1908. An electromagnet is arranged to con- 
nect a resistance in parallel with the motor armature during 
a portion of the movement of the rheostat. 


917,025. ELECTRIC SWITCH. Walter Drake and Lisle C. Hatch, 
Black Earth, Wis. Filed January ,21. 1907. Comprises a 
number of contacts, a blade supported at either end, and 
pivotally mounted supports connected with the blade at or 
near the end. 

917,031. INSULATOR FOR HIGH-TENSION TRANSMISSION 
LINES. Charles E. Eveleth, Schenectady, N. Y., assignor to 
General Electric Company. Filed September 3, 1908. Has a 
petticoat with breakage grooves located in chords of seg- 
ments of its periphery. 

917,040. ELECTRIC TRANSFORMER FURNACE. Otto Frick. 
Saltsjöbaden, Sweden. Filed March 2, 1904. An induction 
furnace comprises a masonry base with an annular hearth 
forming the secondary circuit, a primary winding facing 
a horizontal side of the hearth, and a closed magnetic circuit, 
the limb of which is surrounded by the hearth and primary 
winding, and the other limbs of which leave a free space 
between the iron and winding. 

917,041. CARBON-FEEDING DEVICE FOR ARC LAMPS. Rob- 
ert Fritz, West Hoboken, N. J. Filed February 28, 1905. 
Combined with an inclined carbon which is fed downward by 
gravity is an abutment with a star wheel engaging the car- 
bon and adapted to frictionally hold it against the abutment. 


917,047. SECONDARY ELECTRIC CLOCK. Peter G. Giroud, 
New York, N. Y. Filed November 15, 1907. Renewed Au- 
gust 26, 1908. Combined with a clockwork is an electro- 
magnet controlling a spring-actuated vibrating lever with a 
bar hinged to its free end and provided with a projection to 
engage the teeth on a wheel on the main arbor, 


917,053. ELECTRIC HEATER. Robert L. Hailey, New York, 
N. Y. assignor to The Lowe Electric Company, New York, 
N. Y. Filed June 11, 1908. A flatiron consists of a trough- 
shaped body with a single layer of resistance wire clamped 
to the bottom plate, a sheet of insulation being interposed 
between them, and a metallic plate above the wire, insulated 
therefrom and forming a clamping plate. 


917,061. FIRE-ALARM SIGNAL SYSTEM. Benjamin B. Hatch. 
Boston, Mass. Filed July 15, 1908. In the door of each 
alarm box is a frangible compartment containing a hook that 
operates a switch in the main circuit. Opening of the door 
renders the switch inoperative, 


917,064. VENTILATING SUPPORT FOR ARMATURE TEETH. 
Truman Hibbard, Minneapolis, Minn. Filed November 17, 
1905. Consists of a staple or U-shaped piece of metal hav- 
ing projections upon one edge adapted to enter an annular 
groove in the end plate. 

917,069. CLAMPING EAR FOR TROLLEY WIRES. Ralph L. 
Hoffman, Schenectady, N. Y., assignop to General Electric 
Company. Filed October_8,.1907., Comprisés\ a hanger, two 
jaws fulcrumed thereon,each ‘having ‘an elevated \shoulder 
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at one side of the vertical plane of suspension and a nut 
for forcing down the shoulders. 


917,095. SPONGE INDICATING AND ALARM DEVICE. Fred- 
erick Mersfelder, Sr., Canal Dover, Ohio. Filed April 25, 1908. 
Means controlled by the sponge or dough operate a pawl and 
ratchet that governs a circuit closer in an alarm circuit. 


917,099. ELECTRIC ARC LAMP. Berthold Monasch, Berlin, 
Germany, assignor to General Electric Company. Filed Feb- 
ruary 20, 1908. Combined with a main cathode that is a 
poor conductor when cold is an auxiliary cathode that is a 
good conductor and a fixed metal anode interposed between 
the two cathodes. The arc is first established between the 
auxiliary cathode and anode and is transferred to the main 
cathode when it becomes sufficiently heated. 


917,103. WIRELESS TELEGRAPHY. Joseph Murgas, Wilkes- 
Barre, Pa. Filed October 7, 1905. An apparatus for trans- 
mitting messages, each made up of signal elements differing 
from the others in spark frequency, comprises a spark- 
producing circuit, a single source of alternating-current ar- 
ranged to produce spark frequences corresponding to the 
various signal elements. 


917,104. MAGNETIC-WAVE DETECTOR, Joseph Murgas, Wilkes- 
Barre, Pa. Filed September 29, 1908. Comprises a normally 
stationary magnet, a coil of conducting magnetic material 
rotatable in the field thereof, and means in inductive relation 
to the field for rendering the passage of oscillations manifest. 


917,130. METER. William H. Pratt, Lynn, Mass., assignor to 
General Electric Company. Filed May 4, 1904. A recording 
watt-hour meter has a spherical armature and circular field 
coils consisting of ribbon conductor wound on edge closely 
encircling the armature. 
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M17,188.—TIRRILL MOTOR. 


917,137. ILLUMINATING DEVICE. Charles A. Robinson, Sitton, 
_ Colo. Filed June 20, 1908. Two adjacent spheres, each 
irregularly studded with reflectors carrying incandescent 


lamps, are revolved by a motor at right angles to each 
other’s axes. 


917,138. MAGNETIC WEDGE. Conway Robinson, Schenectady, 
N. Y., assignor to General Electric Company. Filed January 
8, 1907. A _ slot-closing wedge consists of a fiber backing 
having a central rib on one side and a filling of finely di- 
vided iron and insulating material on opposite sides of the 
rib, all being cemented together. 


917,145. ELECTRICAL SIGN RECEPTACLE. Frank J. Russell, 
New York, N. Y. Filed December 11, 1907. Comprises tele- 
scoped cup members, a side plug contact and a center plug 
contact, 


917,147. ARC LAMP. Robert H. Read, Schenectady, N. Y., as- 
signor to General Electric Company. Filed August 23, 1906. 
Combined with a single arc-controlling magnet is a shunt 
around the arc including the magnet winding and a circuit- 
closer adapted to be closed by the clutch when the upper 
electrode drops. 


917,159. FILAMENT FOR ELECTRIC INCANDESCENT LAMPS. 
Johannes Schilling, Halensee, near Berlin, Germany. Filed 
December 24, 1906. Is made by mixing a finely powdered 
refractory body and a finely powdered graphite with a solu- 
tion of sulphide of ammonia to form a paste, forming this 
into a filament and passing a current gradually through it 
to drive off the gaseous constitutents. 


917,168. WIRE SUPPORT. John F., Scott, Highland Park, Ill., 
assignor of one-half to Alphonsus L. Drum, Chicago, IN. 
Filed November 5, 1906. Has a central post with a longi- 
tudinal web adapted for connection with the trolley wire at 
the lower edge and a cross web provided at its ends with 
hooks adapted to interlock with the span wire. 


917,176. METHOD OF RECOVERING METALS. Walter O. 
Snelling, Pittsburg, Pa. Filed September 18, 1908. Tin is 
recovered from its oxide ores by disposing the ore in connec- 
tion with an electrode in an electrolytic bath, reducing por- 
tions of the oxide to metal and thereafter connecting the 
metal as anode in the bath to dissolve the tin. 


9f7,181. SINGLE-PHASE ALTERNATOR. Charles P. Steinmetz, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed June 10, 1907. Combined with the alternator is a re- 
active winding with connections for impressing on this wind- 
ing a voltage displaced in phase from the terminal voltage 
of the alternator by an angle approximately equal to forty- 
five degrees, plus one-half the average angle of lag in the 
load circuit. 


917,183. MOTOR-CONTROLLING DEVICE. John P, Tarbox, 
Washington, D. C., assignor to General Electric Company. 
Filed June 30, 1908. Comprises a controlling arm, an electro- 
magnetic device responsive to changes in the motor current 
for automatically shifting the arm to vary the resistance, and 
a no-voltage magnet. 


917,187. ELECTRICAL MEASURING INSTRUMENT. Elihu 
Thomson, Swampscott, Mass., assignor to General Electric 
Company. Filed November 13, 1908. A support has two flat 
coils suspended from adjacent points on it to swing freely 
and independently and. to hang normally parallel to each 
other. There are means for supplying current to the coils to 
cause them to repel each other and to indicate their relative 
movements. 

917,188. DYNAMO-ELECTRIC MACHINE. Leonard A. Tirrill, 
Lynn, Mass., assignor to General Electric Company. Filed 
November 19, 1904. An electric motor is provided with a 
field ring, heads secured to the ends thereof, a quill or 
sleeve, an armature and a commutator carried thereby, a 
shaft adapted to be reversibly inserted in the quill, with its 
power transmitting end at either side of the armature. 


917,189. SYSTEM OF MOTOR CONTROL. John F. Tritle, Sche- 
nectady, N. Y., assignor to General Electric Company. Filed 
July 1, 1908. An induction motor has a liquid rheostat con- 
nected to its secondary circuit, means for causing a circula- 
tion of liquid through the rheostat, a number of electrically- 
operated valves arranged one above the other in the rheostat 
and means for controlling the valves in succession. 


917,190. MOTOR-CONTROL SYSTEM. John F. Tritle, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed 
November 14, 1908. Combined with a number of induction 
motors having resistances in series therewith are switches 
arranged to short-circuit sections of the resistances suc- 
cessively. 

917,191. PROCESS FOR OBTAINING RADIO-ACTIVE BODIES 
FROM URANIUM OR THORIUM, ETC. Adriaan P. H. 
Trivelli, Scheveningen, Netherlands. Filed January 28, 1908. 
Consists of simultaneously exposing uranium, thorium, or 
their compounds, in a vacuum to.the action of cathode rays 
and of radio-active bodies. 


917,195. ELECTRIC OVEN. Tycho Van Aller, Schenectady, 
N. Y., assignor to General Electric Company. Filed May 28, 
1906. Comprises a casing having a series of horizontal coils 
arranged in vertically parallel planes adjacent to each other, 
and means for pivotally supporting the material to be heated 
between the planes. 


917,197. TRAMWAY-POINT. Edmund Veevers and George H. 
Butterworth, Liverpool, England. Filed April 11, 1908. Com- 
bined with an elbow lever movable synchronously with the 
point tongue is a solenoid adapted to pull the lever in one 
direction and a spring adapted to pull it the other way. 


917,200. ELECTRODE FOR SEARCHLIGHTS. Hermann Viertel, 
Charlottenburg, Germany, assignor to Gebr. Siemens & Co.. 
Lichtenberg, near Berlin, Germany. Filed October 25, 1901. 
The positive electrode has an oval cross-section and the 
negative electrode is directed from below toward and at an 
oblique angle to the positive one. 


917,207. INSULATOR. August Weber, Jr., Schenectady, N. Y. 
assignor to August Weber, Sr., Schenectady, N. Y. Filed 
July 21, 1905. A pair of cylindrical porcelain members is 
provided with a screw aperture extending through both 
parts on one side of the axial line and wire-receiving grooves, 
complementary on the opposite side of the axial line. 


917,209. SWITCH FOR ELECTRIC CIRCUITS. Edmund B. Wed- 
more, Rugby, England, assignor to General Electric Company. 
Filed October 16, 1906. Comprises a series of contacts, 3 
pivoted controlling element adapted to engage them suc 
cessively, and means carried by this element for tightening 
the same into close relation with the contacts. 

917,212. ENVELOPE FOR VAPOR ELECTRIC CONDUCTORS. 
Ezechiel Weintraub, Schenectady, N. Y., assignor to General 
Electric Company. Filed June 15, 1903. Consists of an 
exhausted outer tube, an inner tube of silica and co-operating 
electrodes. 
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917,214. RINGER FOR TELEPHONE SYSTEMS. Klas Weman, 
Buffalo, N. Y. Filed February 6, 1908. Comprises an electro- 
magnet, an armature, a yieldable suspension member carry- 
ing the armature at its free end, a gong and a hammer- 
tongue secured to the armature. 


917,222. MOTOR-CONTROL SYSTEM. Harold E. White, Sche- 
nectady, N. Y., assignor to General Electric Company. Filed 
August 17, 1906. A car carries an engine, a generator driven 
thereby, and propelling motors connected to the generator 
through a line switch whose extended movement controls the 
generator field-resistance regulator. 


917,223. BRUSH-HOLDER. Eddy R. Whitney, Lynn, Mass., as- 
signor to General Electric Company. Filed June 24, 1904. 
A supporting member and a brush-carrying member are 
pivotally connected with a helical spring. 


917,224. INDUCTION-MOTOR. John B. Wiard, Lynn, Mass., as- 
signor to General Electric Company. Filed February 20, 1906. 
A laminated rotor is provided with tunnels carrying a wind- 
ing and switch contacts enclosed therein and connected in 
circuit with the winding. There are means so they may be 
controlled manually while the motor is running. 

917,229. RECEPTACLE FOR INCANDESCENT LAMPS. Her- 
bert C. Wirt, Schenectady, N. Y., assignor to General Elec- 
tric Company. Filed February 27, 1906. A wall socket is 
provided with terminals inserted in it, spring clips in series 


therewith, and an enclosed fuse adapted to be inserted into - 


and removed from the spring clips by movement at right 
angles to the axis of the fuse. 


916,981.—PARALLEL OPERATION 917,000.—SPECTAL 
OF ROTARIES AND BAT- GROOVED TROL- 
TERIES. LEY WIRE. 


917,235. AUTOMATIC FIRE-ALARM BOX. Harry Anderson, 
Haddonfield, N. J. Filed October 6, 1908. Contains a motor, 
a circuit-breaker involving a movable contact member, and 
normally rotatable means operated by the motor for moving 
the contact member. 


917,238. CANOPY-INSULATOR. Edmund E. Bechtold, Chicago, 
Ill. Filed July 19, 1907. Combined with a canopy having 
an external annular bead at a distance from its rim is in- 
sulating material resting at one of its edges on the bead. 


917,241. APPARATUS FOR ELECTRIC HEATING DEVICES. 
Friedrich Bölling, Frankfort-on-the-Main, Germany, assignor 
to the Prometheus Electric Company, New York, N. Y. Filed 
November 5, 1908. -Consists of an insulated resistance strip, 
a heat-conducting covering partially enclosing it, a sheet 
metal strip adjacent to the uncovered portion, an asbestos 
covering on one side of the strip, and a second heat-conduct- 
ing covering of two like U-shaped pieces enclosing all the 
oe and pressed down upon them to form a unitary struc- 


917,263. TELEGRAPH-REPEATER. Charles E, Davies, Ottawa, 
Ontario, Canada. Filed March 11, 1908. Combined with the 
main lines are compound electromagnets and auxiliary cir. 
cuits including a winding of the magnets and controlling 
armatures, means operated by the movement of each arma- 
ture for simultaneously breaking the auxiliary circuit that 
energizes the magnet controlling the opposite armature. 


917,272. DRY BATTERY. Claude D. Enochs, La Crosse, Wis. 
Filed May 26, 1906. Comprises a thin shell having an inner 
coat of waterproof material forming a film on its inner wall 
and a thick settlement at its bottom, a thin zinc plate united 
with the shell by the coat, an inner carbon electrode and 
electrolyte packed within the lining, the upper portion of 
which is folded over the compound and around the upper 
end of the carbon. 


917,277. COIN-CONTROLLED MECHANISM. James L. Fergu- 
son, Parkersburg, W. Va. Filed May 2, 1908. A motor cir- 
te as stop contacts for arresting a coin in the chute. 
Means actuated by the motor operate the coin receiver. 
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917,325. RECEPTACLE OR THE LIKE FOR CONDUITS. George 
A. Lutz, New York, N. Y., and Clarence C. Sibley, Perth Am- 
boy, N. J. Filed October 26, 1905. This metal molding has 
a base provided with electric fittings, a strip engaging the 
sides of the conduit and means rotatively connecting the 
strip with the base so that the strip may engage the conduit. 


917,326. MEANS FOR HOLDING RECEPTACLES AND THE 
LIKE TO CONDUITS. George A. Lutz, New York, N. Y. 
Filed February 23, 1907. A cap for metal molding has a lip 
adapted to be adjusted in the direction of its length, and 

means for adjustably holding the lip upon the cap. | 


917,327. BASE FOR SUPPORTING SWITCHES AND THE LIKE 
UPON CONDUITS. George A. Lutz, New York, N. Y. Filed 
February 23, 1907. The base is provided with slots to re- 
ceive screws and movable holding pieces supported in line 
with the slots and independent of the screws. 


917,328. OUTLET OR JUNCTION BOX. George A. Lutz, Plain- 
field, N. J. Filed July 23, 1908. Combined with a metal 
molding and box is a cap having depending walls to overlap 
the box walls and means to engage the walls of the conduit 
to retain the cap in place. 

917,342. JUNCTION-BOX COUPLING. Edward S. Morrell, Phila- 
delphia, Pa. Filed July 24, 1908. A non-threaded junction 
box and conduit pipe are joined by a nut and a nipple 
clamped to the conduit pipe by the advance of the nut, the 
box being clamped between the nipple and nut. 


917,348. WALL-SWITCH. William J. Newton, Lynbrook, N. Y., 
assignor to Metropolitan Switchboard Company. Filed July 
21, 1908. The switch blade is moved by a spring and rocker 
arm and controlled by a detent having a horizontal cam slot, 
in which slides a pin on the rocker. 

917,356. PORTABLE HOIST. James L. Pilling. Chicago, Ill. 
Filed July 10, 1908. Comprises an inverted U-shaped hous- 
ing, a hoisting drum journal therein, a motor field attached 
to the interior of the drum and an armature geared to the 
drum by a combination of spur, bevel and worm gearing. 


917,367. MASSAGE INSTRUMENT. John W. Scott and Daniel 
Tibbals, Granite City, IN. Filed May 13, 1908. A massage 
implement has a handle containing an induction coil, inter- 
rupter and battery, each separately removable from the han- 
dle and provided with terminals to complete the circuit be- 
tween them by direct contact. 

917,372. MEANS FOR ATTACHING ELECTRIC-LAMP SOCK- 
ETS. William S. Stapley, Bridgeport, Conn., assignor to 
Bridgeport Brass Company, Bridgeport, Conn. Filed, October 
1, 1908. A fixture having a threaded hub and a flange is 
joined to the hub of a cap by means of a nut. 

917,394. PROGRAM-CLOCK. Harry B. Wilson, Milwaukee, Wis. 
Filed May 6, 1907. Adjacent to the dial is a set of circuit- 
closers located at various distances and a set of contact 
plugs of different lengths fit perforations in the dial and 
are adapted to project into the path of various of the circuit- 


closers. 

917,396. CAR-TROLLEY. Agostino Zaccaria and Antony Belve 
dere, Uniontown, Pa. Filed June 9, 1908. The trolley harp 
has three diverging arms on each side provided with in- 
wardly extended rollers at their ends to guide the trolley 
wheel. 

917,401. EDGEWISE-WINDING MACHINE. Harold L. Barn- 
holdt, Pittsfield, Mass., assignor to General Electric Company. 
Filed October 17, 1907. Comprises a rotatable hub carrying 
a number of grippers and a stationary plate carrying a cir- 
cular recess with which the grippers co-operate. 


917,411. WAVE-MOTOR. Secondo L., Casella and Philip M. 
Reynolds, San Francisco, Cal., assignors to National Power 
Company. Filed July 21, 1908. The wave-motor drives a 
dynamo through a series of cables, 


917,445. TROLLEY. Albert S. Janin, New York, N. Y., assignor 
of one-third to Amelia Janin, Brooklyn, N. Y. Filed Decem- 
ber 30, 1907. A pantograph trolley for locomotive consists 
of a collapsible diamond-shaped frame, which is spring and 
pneumatically controlled. 


917,471. INDUCTION-MOTOR. Emil Mattman, Norwood, Ohio, 
assignor to Allis-Chalmers Company. Filed March 17, 1906. 
A squirrel-cage rotor is provided with short-circuiting rings 
for the conductors, each ring consisting of two or more seg- 
ments held by a dovetail connection to a support. 


917,500. UNDER-GROOVED TROLLEY-WIRE. Louis Steinber- 
ger, New York, N. Y. Filed November 23, 1903. The wire 
has an oval body with integral sloping side webs, giving it 
a cross-section like that of an inverted angle-iron. 


917,501. THIRD-RAIL INSULATOR. Louis Steinberger New 
York, N. Y. Filed June 5, 1907. Mounted in the top of a 
petticoated insulator is a plate provided With a bolt and 
clamp for engaging the flange, of, the rail. 
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917,504. ELECTRIC HEATING APPARATUS. Gustav Teuber, 
Laasphe, Germany. Filed September 4, 1907. A heating 
plate has spiral passages formed in its base and is made of 
a mixture of quartz, white clay, feldspar and waterglass. A 
spiral heating resistance is inserted in the passages and a 
cover formed of the same ceramic paste is placed on top. 


917,510. DYNAMO-ELECTRIC MACHINE. Alfred H. Wouters, 
Norwood, Ohio, assignor to Allis-Chalmers Company. Filed 
January 31, 1907. A high-speed rotor has groups of concen- 
tric coils located in the slots and is provided with end 
covers and bracing blocks for insulating and supporting the 
end portions of the coils. 


917,535. BRUSH-HOLDER. Arthur J. Brown, Norwood, Ohio, 
assignor to Allis-Chalmers Company. Filed July 30, 1906. 
Has a brush guide and a spring-actuated pressure finger piv- 
oted at one end to the holder and having an outer free end 
with an adjustable member bearing on the end of the brush. 


917,541. ELECTRIC SWITCHING DEVICE FOR RAILWAYS. 
Robert V. Cheatham, Louisville, Ky., assignor to Cheatham 
Electric Switching Device Company, Louisville, Ky. Filed 
June 25, 1907. Comprises a trolley pan with clamps, parallel 
strips uniting the clamps, the strips having inclined lower 
surfaces, with flat bars resting thereon and deflecting blocks 
above the bars. 


917,542. SWITCH CONSTRUCTION. Herbert W. Cheney, Nor- 


wood, Ohio, assignor to the Bullock Electric Manufacturing ` 


Company. Filed August 25, 1905. An oil switch has an 
operating mechanism composed of two sets of toggle arms, 
one in two parts forming a collapsible member. 


917,542.—OIL SWITCH. 


COUPLING FOR ELECTRIC CONDUCTORS. Albert H. 


917,548. 
Conway, Mason City, Iowa. Filed May 3, 1907. A casing 
composed of detachably connected sections with a block of 
insulation, in each has contact rings provided with apertures 
at diametrically opposite points. 


917,556. TROLLEY. Charles A. Dean, Homestead, Pa. Filed 
July 18, 1908. The trolley harp has retainer arms projecting 
upward on each side above the trolley wheel. 


917,560. DRY-BATTERY CELL. Walter S. Doe, Jersey City, 
N. J., assignor of one-half to Harry N. Witbeck, Ravenna, 
Ohio. Filed May 11, 1908. A reservoir is sealed in the top 
of the enclosing zinc electrode and in contact therewith 
and is formed of two cup-shaped ring members. 


917,564. SWITCH. William C. Dunn, Logansport, Ind. Filed 
May 22, 1908. A V-shaped throwing member is adapted to 
throw the switch when an armature is attracted by a magnet 
from the car. 


917,574. DETECTING DEVICE FOR WIRELESS TELEGRAPHY. 
Reginald A. Fessenden, Brant Rock, Mass. Filed March 26, 
1907. Renewed February 11, 1909. A terminal is supported 
in electrical contact with a moving liquid and is yieldingly 
mounted to resist the frictional stress of the liquid. There 
are means to give a signal when the position of the terminal 
alters by change in the friction due to electromagnetic 
waves. 


917,584. AUTOMATIC MOVABLE ADVERTISING APPARATUS. 
Felipe Giroud, New York, N. Y. Filed May 8, 1906. A motor 
drives an advertising curtain intermittently and opens and 
closes the doors of the cabinet while the curtain is stationary. 


917,587. ADVERTISING DEVICE. Hardy V. Good, Finsbury 
Circus, London, England. Filed March 24, 1908. On a sub- 
way or tunnel wall is mounted a series of successive pictures, 
each lighted by an electric lamp in succession as the train 
moves along, thus presenting a moving-picture effect. 


917,632. RAILWAY-SIGNALING MEANS. Ralph J. Marshall, 
Newcastle-upon-Tyne, and William H. Penman, Gateshead- 
upon-Tyne, England. Filed April 18, 1908. Comprises two 
separate electric indicators on the car, each having separate 
circuit-closing switches operated by track devices to alter- 
nately actuate the switch-operating means. 


917,651. 
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917,633. TELEPHONE TRANSMITTER. Charles T. Mason, Sum- 


ter, S. C., assignor to the Sumter Telephone Manufacturing 
Company, Sumter, S. C. Filed April 27, 1908. Between a 
cell containing variable resistances and the diaphragm are 
pin connections. 


917,635. AUTOMATIC CALL-BELL. Arthur C. Mellinger, Han- 


ford, Cal., assignor of one-half to Wesley E. Miller, Oakdale, 
Cal. Filed August 10, 1908. A disc on a clock stem has a 
number of pins movable radially outward and means for 
causing the pins to sound an electrical alarm at a predeter- 
mined time. 


SPARKING DEVICE. David D. Peebles and Albert R. 
Thompson, San Jose, Cal. Filed October 24, 1908. The de- 
tails of an ignition spark-plug are described. 


917,700. RHEOSTAT. Paul H. Zimmer, Schenectady, N. Y., as- 
signor to General Electric Company. Filed November 16, 
1905. A motor-starting and speed-regulating rheostat has a 
no-voltage magnet and an operating arm arranged to bring 
starting mechanism into running position so as to be held 
by the magnet and then to regulate the speed. 


917,703. ELECTRIC RAILWAY-SIGNAL. William J. Ashley, 
Denver, Colo., assignor of one-sixth to Edwin C. Galbreath, 
one-sixth to Charles F. Seitz and one-third to Robert C. Al- 
brook, Denver, Colo. Filed May 11, 1908. A normally open 
electric-light circuit and a normally closed magnet circuit are 
arranged along the track so that the latter circuit will be 
broken by disturbance of the track and the lamps thereby 
lighted. 


917,707. PROCESS OF MAKING CARBIDE OR CARBIDE CON- 
TAINING ELECTRODES. Henry S. Blackmore, Mount Ver- 
non, N. Y. Original application filed April 11, 1906. Divided 
and this application filed April 23, 1907. Consists in mixing 
a metal carbide with a solid hydrocarbon containing a carbon- 
yielding compound and exposing the composition to the action 
of heat sufficient to dissociate the latter substance. 


917,714. TROLLEY-POLE SUPPORTING AND CUSHIONING 
MEANS. Samuel C. Cooper, Johnstown, N. Y., and Walter 
M. Austin, Swissvale, Pa. assignors of one-third to said 
Cooper, one-third to Philip Keck and one-third to Sidney E. 
Trumbull, Johnstown, N. Y. Filed May 3, 1907. Combined 
with a trolley pole is a replacing mechanism, a pneumatic 
control therefor and a second pneumatic device forming the 
sole means for holding the pole in raised position. 


917,735. ICE-CLEARING AND CONTACT WHEEL FOR ELEC- 
TRIC RAILWAYS. Frank E. Kinsman, Plainfield, N. J. Filed 
March 1, 1905. Has a bearing face of rounded convex Cross- 
section and adapted to bear upon. the third rail. 


917,736. JUMP-SPARK IGNITION SYSTEM. Edwin S. Lincoln, 
Brookline, Mass. Filed December 5, 1907. Comprises 4 
direct-current generator, an induction coil, an inductive re- 
sistance in circuit with the generator and the primary of 
the coil and a non-inductive resistance and condenser across 
the terminals of the primary. 


917,742. TELEPHONE PAY-STATION. George A. Long, Hart- 
ford, Conn., assignor to the Gray Telephone Pay Station 
Company, Hartford, Conn. Filed May 14, 1908. Coin-operated 
means are conjointly effective to control the circuit, there 
being means for effecting signals of different characters by 
coins of different demoninations. 

Oe a es es I a 
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12,934. DIE FOR FORMING INSULATORS. Fred M. Locke, 
Victor, N. Y. Filed February 20, 1907. Original No. 838,727, 
dated December 18, 1906. Has a threaded stem and a flange 
surrounding it but spaced apart therefrom, thus forming aD 
intervening annular space terminating at its base in a con- 
stricted annular air passage open to the atmosphere. 


PATENTS THAT HAVE EXPIRED. 

Following is a list of electrical patents (issued by the United 
States Patent Office) that expired April 13, 1909: 
472,579. ELECTROMAGNETIC VALVE CONTROLLER. 

Lundstedt, Brooklyn, N. Y. 

472,610. ELECTRIC SWITCH. L, T. Stanley, Brooklyn, N. Y. 
472,623. ELECTRIC-LIGHTING SYSTEM. J. M. Lockwood, San 

Francisco, Cal. 

472,628. DYNAMO-ELECTRIC MACHINE. 

H., T. Barnett, London, England. 


O. E. 


L. S. M. Pyke and 


472,747. ELECTRIC ARC LAMP. R. E. Ball, New York, N. Y. 

472,772. CIRCUIT FOR MULTIPLE SWITCHBOARD SYSTEMS 
OR TELEPHONE EXCHANGES. J. A. Seely, New Yofk, 
N. Y. 

472,909. ELECTRIC ELEVATOR. C. R. Pratt, New York, N. Y. 


472,943. DYNAMO-ELECTRIC MACHINE. G. 
cago, Ill, 


472,956. CANOPY TELEPHONE-EXCHANGE SWITCHBOARD. 
C. E. Scribner, Chicago, Ill. 
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REASONABLE RATES. 

In England, and originally in the United States, the legis- | 
latures were supreme in the matter of rates for public service, 
and rates fixed by legislation were reasonable in law, however 
unreasonable in fact. The so-called Granges Cases, being the 
first rate cases decided by the Supreme Court of the United 
States under the Fourteenth Amendment, and including Munp 
vs. Illinois, 94 U. S. 113, and several others in the same term, 
went on the ground that the state legislature was supreme 
in the matter of rates, and that the Court had no right to 
interfere. Chief Justice Waite used the following language 
in the opinion of the Munn case, where seven of the nine jus- 
tices supported the validity of an Illinois statute that fixed 
the rates for storing grain at Chicago: 

“It is insisted, however, that the owner of property is 
entitled to a reasonable compensation for its use, even though 
it be clothed with a public interest, and that what is reasonable 
is a judicial and not a legislative question. 

“As has already been shown, the practice has been other- 
wise. In countries where the common law prevails it has been 
customary from time immemorial for the legislature to declare 
what shall be reasonable compensation under such circum- 
stances, or, perhaps, more properly speaking, to fix a maximum 
beyond which any charge made would be unreasonable. * * * 
The controlling fact is the power to regulate at all. If that 
exists, the right to establish the maximum of charge, as one 
of the means of regulation, is implied.” 

The Munn case was decided in 1876, and between that 
date and the year 1889, when the Court rendered its opinion 
in Chicago Electric Railway Company vs. Minnesota, 134 U. S. 
418, there were dicta in several cases to the effect that state 
regulation of rates might not be pushed so far as to destroy 
the value of property, and that the Court would give protection 
against such legislation. In the Minnesota case just cited it 
was for the first time squarely decided that the Court had the 
last word to say as to the reasonableness of a rate fixed by a 
legislature, and the opinion added: . 

“If the company is deprived of the power of charging 
reasonable rates for the use of its property, and such depriva- 
tion takes place in the absence of an investigation by Judicial 
machinery, it is deprived of the lawful use of its property, and 
thus, in substance and effect, of the property itself, without 
due process of law, and in violation of the Constitution of the 
United States.” 

Since the above Minnesota casw the Supreme Court has 
repeatedly stated its position to be that of protecting property 
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against unreasonable rates. In Chicago Electric Railway vs. 
Wellman, 143 U. S. 339, the Court said: 

“The legislature has power to fix rates, and the extent of 
judicial interference is protection against unreasonable rates.” 

Mr. Justice Brewer thus stated the rule in Reagan vs. 
Farmers’ Loan and Trust Company, 154 U. S. 632: 

“The courts are not authorized to revise or change the 
body of rates imposed by a legislature or a commission; they 
do not determine whether one rate is preferable to another, or 
what under all circumstances would be fair and reasonable as 
but still 


there can be no doubt of their power and duty to inquire 


between the carriers and the shippers; * * * 


whether a body of rates prescribed by a legislature or a com- 
mission is unjust and unreasonable, and such as to work & 
practical destruction to rights of property, and if found so to 
be to restrain its operation.” 

In San Diego Electrice Company vs. Jasper, 189 U. S. 
439, where the rates fixed by supervisors for water were upheld, 
Mr. Justice Holmes said for the Court: 

“In a case like this we do not feel bound-to * * * 
proceed according to our independent opinion as to what were 
proper rates. It is enough if we cannot say that it was impos- 
sible for a fair-minded board to come to the result which was 
reached. * * * We do not sit as a general appellate board 
of revision for all rates and taxes in the United States. We 
stop with considering whether it clearly appears that the 
United States Constitution has been infringed * * *” 

From the above citations it is plain that when the validity 
of rates fixed by a legislature is under consideration the Court 
is bound to use the constitutional minimum as the standard 
of reasonableness. As was pointed out before, this minimum 
may be just high enough to escape being confiscatory, but may 
he low enough indeed to paralyze the hopes of the investors, 

Where the general question of reasonableness, apart from 
any act or constitution, is under consideration, a court may 
reach quite different results, as is illustrated by Canada Rail- 
way Company vs. International Bridge, 8 App. Cases 723, 
decided by the Privy Council of England in 1583. In an 
opinion holding the charges made for the use of the bridge to 
be reasonable, the Lord Chancellor said in this case: 

“It seems to their lordships that it would be a very ex- 
traordinary thing indeed, unless the legislature had expressly 
said so, to hold that the persons using the bridge could claim a 
right * * * to ask a court to say that the persons who 
have projected such an undertaking as this, who have encoun- 
tered all the original risks of executing it, who are still subject 
to the risks which from natural and other causes every such 
undertaking is subject to, and who may possibly, as in the case 
alluded to by the learned judge in the court below, the case 
of the Tay Bridge, have the whole thing swept away in a mo- 
ment, are to be regarded as making unreasonable charges, not 
because it is otherwise than fair for the railway company using 
the bridge to pay those charges, but because the bridge com- 
pany gets a dividend which is alleged to amount, at the utmost, 
to fifteen per cent. Their Jordships can hardly characterize 
that argument as anything less than preposterous.” 
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INTRAORDINARY EXPENSES IN PUBLIC-SERVICE 
OPERATION. 

In view of the prominence now given in various parts of 
the country to the problems of reasonable return for public- 
service corporations, all fresh evidence of the: extraordinary 
expenses Which must be sustained by companies from vear to 
vear in order to give good service is interesting and valuable. 
The principle is the same, regardless of the kind of utility 
one is considering. Every manager dealing with public au- 
thorities on rate questions owes it to his superiors and stock- 
holders to emphasize the magnitude of the annual sums which 
in a well-operated property need to be set aside to cover depre- 
clation, extraordinary repairs, obsolescence, and other abnormal 
costs which are independent of the ordinary run of traffic. 
Not a few utility companies have in late years gone to the 
wall because of their failure to appreciate the inexorable prog- 
ress of decay and change in their properties. The municipal 
plant has been an arch sinner in this respect. 

In a report just made public by the Massachusetts High- 
way Commission, Prof. D. C. Jackson, its consulting engineer, 
discusses an appraisal which has been made during the past 
twelve months of the property of the New England Telephone 
and Telegraph Company for the purpose of determining what 
is a fair return to the company for its service. Among other 
matters, the report discusses the extraordinary expenses which 
the company must meet from year to year, on the average, for 
reconstruction for the purpose of maintaining the plant against 
the ravages of age or obsolescence incident to inventions and 
ether causes for improvements and changes in the field of 
telephony. This reconstruction is called for on account of 
several factors: The rotting of poles, so that they must be 
replaced, the deterioration of conduits, cables and wires, s0 
that they must be replaced, and the other effects of the ele- 


ments and of use on every part of the plant ultimately bring 


nearly all parts of the telephone system to a point where their 


further use is impracticable without rebuilding or replacement. 
however well cared for and carefully kept up by current repairs 
they may be. The part of the equipment affected must be 
bodily replaced. The advances occurring through improve- 
ments in the art also demand the remodeling or substitution 
of apparatus before the normal life of the initial installation 
has expired. A third and most important factor is the action 
of municipal or other public boards, who may order pole lines 
i: first-class condition removed to alleys, or wires placed in 
underground conduit. 

None of these factors can be cared for out of a uniform 
appropriation, such as may cover ordinary repairs; and tbe 
cost of making good after special attacks of the elements, such 
2s damage of pole lines from sleet-storms, the effects of forest 
fires, ete., is still more capricious in its occurrence. Never- 
theless, these expenditures must be made out of earnings year 
after vear, or the investment of the company is bound to be- 
come impaired and the service suffer. 

For this purpose the average rate of reconstruction likely 
to be required over an extended period of_vears must be figured 
on the basis of experience, and. a, corresponding (&um-should 
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be set aside annually. Less than this amount may be used 
in some vears and more in others, but fhe amount to be taken 
from the gross receipts each year should be fixed upon an 
average determined by the extent and value of each kind of 
plant in the complete system. As a result of the investigation 
of the New England Telephone and Telegraph Company, per- 
centages have been applied to each kind of construction in- 
volved, taking into account first cost, rate of depreciation, prob- 
able results of changes in the art, acts of municipal bodies, 
elemental disasters, and = salvage from discarded equipment. 
In this wav it was estimated that 7.3 per cent of the value of 
the company’s property, exclusive of real estate, general sup- 
plies, net current assets and cash on hand, or a total of nearly 
two-and-one-quarter-million dollars a vear should be set aside 
and devoted to extraordinary expenses. The total valuation 
of the company’s property in Massachusetts was about $35,000,- 
000 by the appraisal. It is clear that in this case the money 
needed yearly, on the average to meet the expenses discussed 
above, is by no means a small matter: and in the case of 
other companies whose plants and systems represent a large 
capital investment, it is plain that it will pay to take a good 
deal of trouble to show those who question the reasonableness 
of rates what proportions of the income ought to be set aside 


for these emergency uses. 


SPECIAL RATES FOR ELECTRIC VEHICLE CHARGING. 

As the electric vehicle movement gathers force and power the 
important question of rates to be charged for this service comes 
before many central stations. It is obvious that while the cost 
of electricity is often a comparatively small percentage of the 
total cost of operating an electrie automobile, it is important 
in the mind of the prospective user of such a vehicle to secure as 
lew arate for this service as he can, particularly when he com- 
pares the cost of operating a commercial or pleasure vehicle in- 
stallation by horses with one run by electric power. Central sta- 
tions are rapidly coming to appreciate the fact that the vehicle 
charging load is exceedingly attractive when it comes off the 
lighting peak; in fact it tends to come off the principal power 
peaks or high maximum levels of the motor load curve through 
the prevalent practice of charging batteries at night. 

Two classes of customers must be considered in taking up 
electric vehicle charging; the public garage and the private in- 
stallation. The load provided by the former is naturally sub- 
stantial in its demand upon the central station and may justify 
4 somewhat lower rate than the single private consumer can ex- 
pect to enjoy, just as the large power user secures his energy 
at a lower rate per kilowatt-hour than the small merchant with 
but one or two motors of moderate capacity. It is a common 
practice for the garage to quote a rate of ten cents per kilowatt- 
hour for transient automobiles, dropping down to perhaps six 
or eight cents to regular customers. In a large garage where 
considerable electric vehicle work is done a station rate to the 
sarage of from three to five cents ought to bring in good returns, 
pérticularly if the work can mainly be done at night. Probably 
the garage cannot afford to charge automobile batteries under 
conditions of light business for much less than six cents per 
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kilowatt-hour, but a small margin of profit and a large volume 
of business is what will best develop this promising field. The 
central-station man and the garage owner need to put their heads 
tegether in not a few cases, instead of each trying to obtain the 
highest possible unit rate for charging current. Many garage 
owners who handle principally gasoline machines take up the 
ciectric vehicle only as a matter of necessity. The profits on 
repairs on large gasoline touring cars are seldom realized in the 
maintenance of electric automobiles. It is not at all improbable 
that in the near future the garage devoted exclusively to clectric 
vehicle service will capture the cream of the business in the larger 
cities. This means well for the central station which will 
he contented with reasonable unit rates at the proper hours; and 
ic also means that the automobile owner will obtain the special- 
ized care which is in reality necessary for the proper service of 
the electric vehicle. 

The private customer should obtain (he company’s regular 
power rates at the least, if he maintains his own private charg- 
ing installation. The development of the mercury are rectifier, 
and particularly of the automatic type, is certain to be a force 
in the right direction in the electric vehicle field, through its 
elimination of public garage charges. While skill is necessary 
fer the proper maintenance of the batteries and mechanical 
equipment of the electric automobile, and must be supplied 
dither by the owner or by the specialized public garage, it is 
now a simple matter for anyone with a little instruction to 
charge an automobile in a private stable, and at a rate that not 
only is favorable compared with the commercial rates of the 
garages, but which may justify a special residential rate or a 
special commercial rate as the business extends. Tf the central 
station goes into the electric vehicle business from the standpoint 
ef charging all the traffic will bear, so to speak, it will hinder 
the growth of electrie automobile service. A reasonable profit, 
on the other hand, and a little effort to establish the proper 
charging equipment, will do much to benefit both the lighting 


company, the vehicle manufacturer, and the consumer. 


RAMSAY ON TRANSFORMATION OF THE ELEMENTS, 

On another page a communication from Sir Wilham Ram- 
sav presents some rather startling results of recent research and 
experimentation. Purified thorium nitrate, dissolved in water. 
was placed in a flask which was repeatedly evacuated until no 
gas could be pumped otf. After standing for 168 davs the gas 
‘mit Was pumped out and examined for helium with doubtful 
results. A later example showed the presence of helium still 
questionable, but revealed a considerable trace of carbon-dioxide, 
A still later examination showed a distinct evidence of helium, 
and a still greater content of carbon-dioxide. Tt is thus possible 
tiat carbon is one of the degradation products of thorium. Sir 
Wilham stated that every precaution was taken to exclude for- 
eign gas, but no one was better aware than he how insufficient 
was the proof, and that many other experiments must be made 
before it could be confidently asserted that certain elements, 
when exposed to “concentrated energy,” underwent degradation 


into earbon. 
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Heat Flow and Temperature Distribu- 
tion in the Gas Engine. 

Professor Bertram Hopkinson intro- 
duced the above subject before the Insti- 
tution of Civil Engineers in London in 
February, and the discussion occupied 
several meetings. The paper, in abstract, 
is as follows: 

In the course of the expansion and 
exhaust strokes of the gas engine, from a 
quarter to a half of the whole heat devel- 
oped in the explosion is discharged into 
the cylinder walls. This flow of heat, 
though its effect on efficiency is relatively 
small, is very important in the practical 
working of the motor, because it necessi- 
tates the provision of special appliances 
for its removal from the outside of the 
engine as fast as it is generated within, 
and it also requires the existence of a tem- 
perature gradient sufficient to carry it 
from the place where it is generated to 
the place where it is removed. 

In consequence, high temperatures must 
exist in the uncooled parts of the engine 
and great temperature differences between 
one part and another. These conditions 
give rise to dangers from pre-ignition, and 
elso to large mechanical stresses in the 
metal, which, between them, account for 
a large part of the practical difficulties 
cncountered in running large gas engines. 

Given the rate of heat flow into every 
portion of the cylinder per square foot, 
it would be possible by a sufficiently elab- 
orate mathematical analysis to calculate 
the distribution of temperature through- 
out the metal. Apart from the difficulty 
of the mathematical problem, however, 
the data for its solution are only imper- 
řectly known, and a rough calculation of 
the general mean temperature distribution 
is all that is possible. Such a calculation 
is made in the paper, and leads to the 
conclusion that the temperature on the 
inner surface of portions of the engine 
which are efficiently water-cooled, such as 
the liner, can never rise above quite a 
moderate value. But the temperature at 
the center of an uncooled piston, twelve 
inches in diameter, may reach 400 degrees 
centigrade or more. It also appears that 
the temperature at the center of such a 
piston will vary as the square of the diam- 
eter if the thickness be kept constant, or 
directly as the diameter if the thickness 
Le increased in proportion thereto. 

The paper proceeds to describe experi- 
ments made upon a Crossley gas engine 
cf forty brake-horsepower with the object 
of determining the actual temperature dis- 
iribution and its relation to the condi- 
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tions of working. The temperatures were 
measured by means of thermo-couples in- 
serted into the piston face and .into the 
centers of the valves. 

In the first group of tests these tem- 
peratures were compared with the total 
heat loss as measured by the rise of tem- 
perature of the jacket water. According 
to theory, the excess of the temperature 
at any point over the mean temperature 
cf the jacket water should be proportional 
to the total heat loss, except in so far as 
the distribution of that loss over the metal 
surface exposed to the hot gas is altered. 
By varying the strength of mixture, keep- 
ing other conditions the same, the heat 
loss was varied between limits of about 
1,800 and 2,200 British thermal units 
per minute, the engine firing practically 
¿very time; and it was found that the 
piston temperature was very closely pro- 
portional to the heat loss. In the exhaust 
valve there was some deviation, the causes 
of which are discussed in the paper. Un- 
Ger normal working conditions at full load 
the temperature at the center of the pis- 
ton was found to be about 370 degrees 
centigrade above that of the jacket water ; 
in the exhaust valve, 400 degrees centi- 
grade, and in the inlet valve 250 degrees 
centigrade. 

From a comparison of the temperatures 
at different points in the piston face and 
the temperature at the center, the rate 
of heat flow into the face of the piston 
ig deduced and found to amount to about 
cne-eighth of the total flow into the en- 
gine. This agrees well, having regard to 
the difference of piston temperature, with 
the results obtained by Professor Burstall, 
who measured separately the heat given 
io a water-cooled piston. It is a consid- 
erably smaller proportion than would be 
expected. It is suggested that an impor- 
tant cause is to be found in the fact that 
the gas near to the piston is the last to 
be ignited in the course of the passage 
of the flame through the combustion 
space, and is therefore cooler than the 
average in accordance with a principle 
established by the author some years ago. 

Of the fall of temperature between the 
center of the piston and the jacket water. 
about one-half, or say 180 degrees cen- 
tigrade, is between the center and edge 
of the piston face. In consequence of 
this inequality of temperature there is a 
ccnsiderable hoop tension at the edge of 
the piston face. The magnitude of this 
is investigated and it is shown that it 
probably amounts to several tons per 
square inch. Tt is pointed out that un- 
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cooled pistons of large diameter will be 
likely to fail by a radial crack at the edge 
which, in many cases, may be followed by 
seizing of the piston on account of the 
sudden expansion which is thus per- 
mitted. 

The next group of experiments relates 
to the effect of varying the conditions of 
running upon the metal temperature. The 
dependence of heat flow and temperature 
upon strength of mixture, time of igni- 
tion, and degree of compression are inves- 
tigated. 

(1) Strength of Mixture—It appears 
that if the gas charge be increased by 
thirty per cent, the total heat loss will 
be increased by fifty per cent with a cor- 
responding increase in the temperatures 
of the piston and inlet valve. 

(2) Time of Ignition.—Retarding the 
ignition by twenty degrees, the gas 
charge and other circumstances remain- 
ing the same, reduces the total heat loss 
by ten per cent. The piston and inlet 
valve are twenty per cent cooler, these 
parts receiving a much less share of the 
heat than before. On the other hand, the 
exhaust valve receives a greater share of 
heat than with normal ignition, and its 
temperature is not materially altered. 
The thermal efficiency is reduced from 
24.5 to 28.5 per cent. 

Advancing the ignition by ten per cent 
has but little effect upon efficiency. It 
causes an increase of about ten per cent 
in the heat loss. There is a more than 
proportional increase in the temperature 
of the piston and inlet valve. The ex- 
haust valve is again but little altered. 

(3) Degree of Compression.—Compar- 
ative trials were made in which the en- 
gine was run first in the ordinary way 
and second with the half-compression 
cam, which is used for starting purposes, 
kept in action. The result in the latter 
case is that about two-fifths of the charge 
of gas and air is expelled unburnt to ex- 
naust. In fact, the only thing changed 
is the density of the charge, all other cir- 
cumstances remaining practically the 
same. It was found that heat loss was 
reduced nearly but not quite in propor- 
tion to density, with a corresponding Te 
duction in the temperatures of all parts 
cf the engine. The effect of degree of 
compression upon efficiency and upon the 
practical working of the motor is dis- 
cussed in the light of these observations. 

Another’ set of experiments consisted 
of comparative trials with the engine run- 
ning on half-load, so that every other 
cycle was a scavenging cycle. and firing 
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every time, the circumstances being other- 
wise the same. It was found that the 
quantity of heat removed by the air pass- 
ing through the engine in the scavenging 
strokes was insignificant in proportion to 
the whole. 

Finally, a large number of experiments 
were made on the phenomena of pre-igni- 
{ion. In order to cause the engine to pre- 
ignite, an iron bolt carrying a thermo- 
couple at its end was introduced into the 
combustion chamber. The end of this 
holt was heated by the explosions, and 
it was found that it could be heated in 
this way up to a temperature of about 
700 degrees centigrade without affecting 
in any way the working of the engine, but 
that if the temperature exceeded 730 de- 
grees, ignitions would take place from the 
end of the bolt. The effect of these igni- 
tions is to heat the end of the bolt up 
more rapidly than before; they thus tend 
to propagate themselves and to become 
more frequent, and if once they start 
the engine is bound to pull up. It was 
found that the line of division between 
the conditions under which safe and con- 
tinuous running was possible and those 
under which the engine was bound to pull 
up was very narrow, and can be repre- 
sented by an increase in the gas charge 
of only one per cent. This instability 
18 due to the fact that the gas near the 
point of ignition of an explosive mixture 
i3 heated to a temperature much above 
the mean by the rise of pressure which 
follows its ignition. Thus the fact that 
ignition takes place through the bolt tends 
of itself to make the bolt hotter, and so 
to cause earlier and more frequent igni- 
tions from the bolt. 

—_—-0@oeo 
Electro-Deposited Copper Tubes Fail 
Under Steam Pressures. 

Recent English Board of Trade reports 
tend to show that seamless copper steam 
pipes made by an electro-deposition proc- 
ess have not proved the success they have 
been supposed to be, and the fact is now 
being recognized by the makers them- 
selves that such tubes are not suitable 
for high steam pressures and tempera- 
tures. A recent failure of a three-inch 
pipe of this kind occurred on board the 
Lusitania, though happily unattended by 
personal injuries to anybody. The pipe, 
without warning, ripped open for a length 
of nine inches and allowed steam at a 
pressure of 195 pounds per square inch 
to escape full bore, although it had been 
in use only a year and had been hydraul- 
ically tested up to a pressure of twice its 
working load. 
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FUNDAMENTAL PRINCIPLES OF IN- 
DUSTRIAL EDUCATION. 


SUECIAL MEETING OF THE AMERICAN IN- 
STITUTE OF ELECTRICAL ENGINEERS, 
UNDER THE AUSPICES OF THE FEDUCA- 
TIONAL COMMITTEE, NEW YORK, APRIL 
16. 


A special meeting of the American In- 
stitute of Electrical Engineers was held 
under the auspices of the Educational 
Committee in the Engineering Societies 
Building, New York city, on Friday even- 
ing, April 16. The senior vice-president, 
J. G. White, called the meeting to order 
at 8:15 o’clock. 

The paper of the evening was entitled 
“Fundamental Principles of Industrial 
Education,” by Herman Schneider, dean 
of the College of Engineering of the Uni- 
versity of Cincinnati. 

Dr. Schneider considers that the prob- 
lem of education, viewed from the point 
of industrial progress, is the training of 
the mass for efficiency in industrial and 
civic service. The chief end of education 
is so to instruct the individual that all 
individuals as civic units will combine 
to make the best possible State. There 
is at present a general clamor from indi- 
viduals and societies representing certain 
industries for the introduction of train- 
ing in their particular trades into the 
public school system. The proposition of 
putting equipment into the public school 
system to train children for all the dif- 
ferent trades in a large city would make 
so top-heavy an organization and necessi- 
tate so many buildings that the imagina- 
tion is staggered. The advocates of trade 
instruction have evaded this condition by 
saying that the more important trades 
only should be taught. Who shall decide 
which are the more important trades? 
Are the children to be taught a few of the 
trades, leaving all the others neglected, 
or will only a few be trained in the more 
important trades and the rest be allowed 
to shift for themselves as heretofore? 

Since the public school system is the 
only organized institution capable of deal- 
ing with children in their work, and since 
the children are also learning a trade and 
earning money sufficient for their simple 
wants, it would seem that the only com- 
plete solution of the problem is a system 
of co-operation between the schools and 
the factories for efficiency training and 
civic training of young people after they 
have found their work. 

Fortunately there are three or four ex- 
periments going on which indicate that 
a co-operative system is feasible in the 
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trades as it has been shown to be in engi- 
neering training. 

The fundamental principle of the co- 
operative system is very simple. The tech- 
nique, or the practical side of the work, 
is taught only in a shop or store which 
is working under actual commercial con- 
ditions, and the science underlying the 
technique can be taught properly only by 
skilled teachers. All questions as to who 
shall supply the school teachers (the shop 
or the public), the hours the student 
works and the hours he is taught, the 
periods of alternation of shop and school 
work, if alternating periods be used, and 
the curricula of the schools—all these 
matters can be considered as detail for 
eich particular case. 

At Fitchburg, Mass., there is a co-op- 
erative course of ‘five years’ duration. 
The students are divided into two groups 
which alternate every week. At the end 
of five years the student has been taught 
the simple science underlying his trade. 
He has been taught shop mathematics and 
has been given a certain amount of cul- 
{ural work, becoming a fair mechanic. 

At the University of Cincinnati the co- 
operative engineering course is of six 
years’ duration. There are six classes and 
there is one shop co-ordinator for each 
class. The shop co-ordinator is a college 
graduate acquainted with shop practice. 
He spends every morning at the univer- 
sity and every afternoon in the shops. 
His function is to make a direct weekly 
co-ordination of the work of the shop 
with the technical work of the univer- 
sity. All problems of shop organization, 
shop accounting, cost keeping, shop plan- 
ning, etc., are discussed during the six 
vears’ course. In the co-operative work 
in the public schools there will be a shop 
co-ordinator for such trades as have a 
fairly close relationship rather than by 
classes as in the university. 

In any department store the clerks are 
not usually busy until 10 o’clock in the 
morning. The store can easily get along 
with half its clerks from 8 until 10 
o’clock. It is intended to divide the 
force into two sections, half of whom will 
receive instruction one week from 8 un- 
til 10 o’clock, while the other section 
is working. The following week the sec- 
tions will be changed about. A number 
of rooms in the store are set aside during 
these two hours for class work, chairs 
being removed at 10 o’clock and suf- 
ficient space being reserved for any busi- 
ness which may be necessary up to that 
time. 

As the paper, by Dean Schneider had 
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been published in the April number of 
the Proceedings and special copies circu- 
lated to a number of people interested in 
industrial education by the chairman of 
the committee, Prof. H. H. Norris, a 
number of written communications were 
in hand and these were presented at the 
beginning of the general discussion. 

Charles S. Howe said that the appren- 
ticeship system was the most natural way 
of training industrial workers. There 
was an advantage in gaining experience 
in the shop. However, unless the super- 
intendent has a broad view of the duty 
of the shop toward its apprentices, each 
apprentice may learn to use one machine 
well, spend the greater part of his time 
at this task, and not acquire an intimate 
knowledge of the other machines in the 
shop. Again, in smaller shops the ap- 
prentice may become familiar with only 
the coarser kinds of work. He thought 
that we are not training enough skilled 
workmen to meet the demands of the 
future in any of the trades. The trade- 
school method will train more journey- 
men than the apprenticeship method, and 
if conducted properly, he believes, will 
irain them just as well as the best ap- 
prenticeship system. 

V. Karapetoff considers that the prin- 
ciple of co-operation between schools and 
industrial establishments ought to be en- 
couraged. 

G. M. Basford endorsed Dean Schnei- 
der’s plan of co-operative work, with the 
modification that the part of the develop- 
ment which is generally spoken of as edu- 
cation should in such cases be given at 
the works of the company. 

Ralph W. Pope considers that there can 
be no question as to the benefit to the in- 
dividual of an industrial education; even. 
though the person learning the trade may 
never be required to practice it for earn- 
ing a livelihood, knowledge of a handi- 
craft, especially if he has a natural taste 
for the particular branch which he has 
studied and practiced, will be a source 
of satisfaction to him. In a compara- 
tively new country the demand for labor 
of all grades can only be met by immi- 
gration. High wages will not divert the 
rising generation from their tendency to 
obtain a livelihood in some way other 
than working at the bench. Unless some 
method can be devised to counteract this 
tendency the final outcome of industrial 
education so far as furnishing a supply 
of skilled apprentices is concerned will 
simply add to the already overburdened 
curricula of our public schools. 

A contribution was presented hy Sydney 
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W. Ashe, detailing a course of instruction 
which has been prepared for employes of 
an operating company. 

A. D. Dean, chief of the Division of 
Trade Schools of the State of New York, 
said that there is a lot of interest being 
taken in industrial education. Education 
is largely, or entirely, a public function, 
and he was glad to see Dean Schneider 
emphasize this point. Private institutions 
can always train their workmen, but it 
must be primarily the duty of the State 
to educate its children. While there are 
many friends of the new idea of educa- 
tion, there are almost as many opponents; 
in fact, in large industrial communities 
there is strong opposition to the trade- 
school idea. 

C. R. Dooley, president of the Casino 
Technical Night School of Pittsburg, Pa., 
said that as a rule students do not com- 
prehend that education means ability to 
do as well as to know. Students are the 
only class of people who have this one- 
sided view. The college graduate, how- 
ever, is regarded by his employer as little 
more than good raw material. He is 
first put through a special course in order 
to undo a great deal that the college has 
just finished doing by way of changing 
his point of view. The economic advan- 
tages of the co-operative plan are marked. 
The trade school is necessarily inade- 
quate and unjust to its students, or it is 
extremely expensive and therefore un- 
economical. 

C. E. Downton, assistant superintend- 
ent of the Westinghouse Electric and 
Manufacturing Company, in charge of 
apprentices, said that the company had 
made several attempts to evolve compre- 
hensive apprenticeships for trade appren- 
tices. The public schools do not meet the 
requirements of the trades, neither can 
they be expected to. The problem is en- 
tirely beyond the scope of any public- 
school system. The manufacturers must 
come to the rescue and assist the school 
system by taking up the educational ca- 
reer through the co-operative system; or 
the manufacturers themselves should be 
willing and anxious to organize and put 
in force an educational system in con- 
nection with the shop apprenticeship 
course adequate to the mental develop- 
ment required for each particular trade 
associated with the product manufactured 
by them. 

The paper was also discussed by Prof. 
W. S. Franklin, John Price Jackson, 
Charles F. Scott, Dr. Steinmetz, H. L. 


Gantt, Prof. D. C. Jackson and O. A. 
Kenyon. 
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Court Admits Ignorance About Elec- 

tricity. 

‘The Court of Civil Appeals of Texas 
says, speaking through Justice Hodges, in 
Southern Telegraph and Telephone Com- 
pany vs. Evans, 116 Southwestern Re 
porter, 418, that the courts are probably 
required to take judicial knowledge of 
natural laws which govern the causation 
of physical phenomena, such as electric 
activity, and in that respect expert tes- 
timony may be regarded as intended more 
for the judicial enlightenment of the 
court than the establishment of probative 
facts. However, the writer deems it per- 
tinent to say that, whatever may be the 
scientific attainments of other tribunals 
regarding the nature and character of 
electricity, this court has not yet acquired 
sufficient enlightenment from any source 
to cause it to cease to regard with wonde! 
and amazement, and with a sense of abject 
helplessness, the marvelous movements 
and perilous pranks of that mysterious 
agency or force. Nor does the court con- 
sider it a reflection on the learning of 
those who testified as experts in this case 
to say that they furnished but little il- 
lumination except to explain the intrica- 
cies of telephonic instrumentalities as 
used today. 


ede 


Proposed Uniform Rating for Internal- 
Combustion Engines. 


The Internal Combustion Engineers 
Association, Chicago, is seeking, by means 
of a circular question letter, to obtain 
the opinions and experiences of gas and 
gasoline-engine manufacturers on the sub- 
ject of a uniform rating for internal-com- 
bustion engines. 

The subject is a very pertinent one, 
and the timely action of the association 
is greatly to be commended. It is to bc 
hoped that all interested in the internal- 
combustion engine will get together on 
this question and establish some practical 
and universal ruling on the points at 
issue. 

The great variations in the fuels used 
in the internal-combustion engine, the in- 
fluence of atmospheric conditions on the 
fuel itself and on the quality and com- 
position of the explosive mixture, and the 
question of fuel economy for specified 
loads, make a rigid standardization very 
difficult, and it is impossible to answer 
offhand the proposed questions of the as- 
sociation. A joint debate of representa- 
tive interested parties should prove of 
great value toward a final solution of the 
problem. 


——————— 


April 24, 1909 


The Faraday Society. 


he forty-third ordinary meeting of the 
Faraday Society was held on Tuesday, 
March 30, at the Institution of Elec- 
trical Engineers, London. Dr. H. Borns 
occupied the chair. The following nom- 
jinations for the officers and Council 
(1909-10) to be elected at the annual gen- 
cral meeting were announced : 

President—J. Swinburne. 


Vice-Presidents—G. T. Beilby, Sir R., 


A. Hadfield, Prof. A. K. Huntington, Dr. 
Ludwig Mond, Lord Rayleigh, Prof. A. 
Schuster and Ernest Solvay. 

Treasurer— Dr. F. Mollwo Perkin. 

Council—E. J. Bevan, Bertram Blount, 

A. C. Claudet, W. R. Cooper, S. Z. de 
Ferranti, F. W. Harbord, W. Murray 
Morrison, H. F. K. Picard, J. L. F. Vo- 
gel and N. T. M. Wilsmore. 
OA paper by E. Sabersky and E. Adler, 
on “A New Electrical Hardening Fur- 
nace,” was read by Mr. Adler. The au- 
thors described a new hardening furnace 
built by the Allgemeine Elektricitiäts-Ge- 
sellschaft, Berlin, and consisting of a fire- 
clay crucible containing a bath of metal- 
lic salts. By means of the electric cur- 
1ent these salts are melted and kept at a 
temperature which can be made to reach 
any value up to, say, 1,400° C. For 
working this furnace, alternating current 
of a voltage not exceeding seventy is used, 
and by means of a transformer fitted 
with regulator and switchboard, the sup- 
ply voltage is lowered to this value. The 
authors also explicitly described the 
method -of operating the furnace and of 
measuring its temperature. 

They also further set forth the general 
principles underlying the hardening proc- 
ess. They showed that hardening means, 
essentially, the fixation of the “marten- 
sitic” state of the steel. The hardening 
process consists of: 

(a) Heating up of the steel to a tem- 
perature above the transition line. 

(b) A subsequent rapid cooling down. 

The authors gave a list of propositions 
covering the features an ideal furnace 
should possess, and tried to show that the 
new furnace fulfills these conditions to 
a greater extent than any furnace on the 
market. They also claim that the 
operating cost of the new furnace 
on the basis of equal output works 
out lower than that of gas-fired muffle 
or bath furnaces. | 

F. W. Harbord described some of his 
experiences with the furnace in heating 
a large number of steel bars from 800° C. 
to 1,230° C. and keeping them at a high 


and fairly constant temperature for some 
time; this was done without difficulty. 

W. Rosenhain thought the furnace had 
decided advantages for the hardening and 
icmpering of tool steels. Too rapid heat- 
ing of a piece of metal of uneven cross- 
section might be undesirable, as expan- 
sion: stresses would be set up. The uni- 
formity of temperature attained was prob- 
ably largely due to lagging. He hoped 
that use of the furnace would throw light 
on such questions as whether heating to 
what are excessive temperatures when the 
metal is exposed to furnace atmospheres 
is also injurious when the metal is sub- 
merged in fused salts. 

T. Vaughan Hughes considered that 
the electric furnace had many drawbacks 
compared with producer-gas-fired equip- 
ments, such as too sudden heating, the 
trouble in dealing with fused salts, and 
the difficulties of handling large quanti- 
ties of goods. He was of opinion, too, 
that its efficiency was low compared with 
existing furnaces, especially for maintain- 
ing comparatively low temperatures. 

Dr. C. II. Desch considered that the 
furnace did away with the old difficulty 
of judging hardening by means of skill 
acquired with the eyee. A pyrometer was 
of no use in an ordinary muffle. 

Mr. Adler replied to the various points 
raised. The rate of heating depended on 
ihe voltage, and was under control. No 
action of the fused salts on steel had been 
observed. Mr. Hughes admitted the sci- 
entific value of the furnace, but appeared 
to consider that scientific accuracy was 
unnecessary for scientific work. Ol 
course, much larger furnaces than those 
now made could be built, and their effi- 
ciencies would increase accordingly. Op- 
tical pyrometers might perhaps be used 
above 1,400° C.; for ordinary purposes 
thermo-couples were preferable. There was 
no difficulty in starting the furnace, which 
took some fifteen to twenty minutes. 

A paper entitled, “The Relation Be- 
iween Composition and Conductivity in 
Solutions of Metal-and Ortho-Phosphori¢ 
Acids,” by Dr. E. B. R. Prideaux, was 
read in abstract by Dr. T. M. Lowry. 
The results of simultaneous determina- 
tions of amounts of HPO, and H,PO, 
and of electrical conductivity show that 
ihe conductivity of the changing solution 
decreases at first slowly, then more rap- 
idly, and then more slowly again. 

Dr. F. M. Perkin read a paper on “The 
Flectro-Analysis of Mercury Compounds 
with a Gold Cathode.” The results ob- 
tained were always slightly high—from 
0.5 to one per cent. This was at first 
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attributed to occluded hydrogen; but it 
was not found that the gold electrode in- 
creased in weight when made the cathode 
in dilute sulphuric acid, and the current 
passed for six to twenty hours. When 
the electrode coated with mercury was 
treated in a similar manner it also showed 
no increase in weight. The increase in 
weight could hardly be due to oxidation, 
since the electrode was cathode, and when 
a platinum electrode was run in series 
with it the mercury deposited upon the 
platinum was always slightly less than 
was theoretically required. The author 
was consequently unable to account for 
the results, but pointed out that a gold 
electrode could not be satisfactorily used 
for analytical purposes. 

A rotating silver clectrode showed sim- 
ilar results—viz., the weight of mercury 
was too high. Usually the time required 
to deposit the mercury was from five to 
six hours, but by placing the cell and 
clectrodes in a powerful magnetic field 
in such a way that the liquid was caused 
ic swirl, the mercury was deposited in 
about fifty minutes. The results in this, 
case, however, were also too high. The 
author also described two new quartz ves- 
sels which he had devised for depositing 
mercury or other metals upon a mercury 
cathode, one of them being fitted with a 
siphon side tube. In conclusion, the au- 
thor said that undoubtedly the best elec- 
trode for depositing mercury upon was 
one of mercury, and that the deposition 
was extremely rapid if a rotating anode 
was employed. 


ede 

Radium Institute for Heidelberg. 

The Scientific American is authority for — 
the statement that a radium institute of 
the kind already in process of formation 
in Vienna, London and Berlin is to be 
opened for work in Heidelberg in the 
present year. An endowment has been 
secured and the Heidelberg Institute will 
thus be the first of its kind actually to 
come into existence and to commence 
work. It is to be known as the Radio- 
logische Institut. The new institute is to 
be under the same direction as the Phys- 
ikalische Institut of the University, and 
will thus secure full benefit from the 
whole existing resources of the university. 
The endowment will insure the furnishing 
of the institute with the best equipment 
that can be secured, while the spring sedi- 
ments from the neighboring state of 
Kreuznach,, to be worked up by the gov- 
ernment salt department, will provide a 
source of radio-active material for clinical 
and scientific investigation. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


Cuaprer VIII. (Parr II) — POWER 
TRANSMISSION. 


INSULATORS. 

The resistance of insulators can be 
considered as of two kinds—that opposing 
` the passage of electricity directly through 
the insulating medium and that opposing 
the passage of electricity over thé surface 
of the medium. The latter depends 
chiefly on the capacity of the medium to 
withstand exposure, that is, to retain its 
chemical composition and a smooth, dry 
surface, so as not to collect moisture or 
dust. Glass and porcelain are the mate- 
rials used commercially for insulating 
high-tension lines, and only the latter 
where the pressure exceeds 15,000 volts. 

In all cases the surface of the insu- 
lators of transmission lines is made as 
great as possible, as shown in Fig. 151. 
By the use of several overhanging shells, 
technically known as “petticoats,” not 
only is the total surface increased, but 
the shells act as a protection for each 


FIG. 151.—VITRIFIED PORCELAIN HIGI!- 
TENSION INSULATOR. 


other against rainfall and tend to prevent 
the accumulation of moisture over the 
entire surface. 

To be sure, the nature of the surface is 
of the utmost importance and great care 
is necessary in glazing the porcelain so 
as to make it non-hygroscopic and to leave 
it smooth so that dust or moisture will 
not be retained. 

For very high tension the wooden arms 
and poles of a transmission line can 
scarcely be considered as insulators, so 
that about the only real insulating space 
between the conductor and the ground is 
that between the wire on the top and the 
pin within the inner shell of the insula- 
for. If the entire surface becomes wet 


the moisture will act as a conductor, but 
usually the volume of current flowing 
over it would then be sufficient to vaporize 
the thin film at some point and thus in- 
terrupt the flow. 

The pin type of insulator, such as that 
shown in Figs. 151 and 152, has been 


FIG. 152.—PORCELAIN INSULATOR 
MOUNTED ON IRON PIN. 

found quite satisfactory for the high-ten- 
sion lines built up to about a year ago, in 
which the potential was practically lim- 
ited to about 66,000 volts. For voltages 
much above this, however, the pin-type of 
construction has certain disadvantages re- 
sulting from the following considerations: 
Since the striking distance increases rap- 
idly with increased voltage, it is neces- 
sary to increase the dimensions of the 
insulator and therefore its weight to such 
an extent that the load upon the pin be- 
comes excessive, particularly on account 
of its increased length, giving the pin a 
weakening leverage; the cost of the in- 
sulators for very high voltages likewise 
becomes excessive, while at the same time 
they are none too strong mechanically 
and electrically. 

A new form called the suspension in- 
sulator has been developed within the past 
year that is particularly adapted for ex- 
tremely high voltage lines. As shown in 
Fig. 153, several porcelain insulating discs 
are suspended, one from another, after 
the manner of a Japanese gong. The 
line, instead of being supported on top 
of the insulator, is suspended from the 
lowest disc unit. The links between “the 
two units are embedded in a manner sim- 
ilar to that shown in Fig. 154, which is 
a unit in a strain insulator used in guy- 
ing the line. 

The use of suspension insulators has 
permitted the successful operation of 
transmission lines using a line potential 
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of 110,000, or even 120,000 volts. Four 
or five insulator units constitute a set for 
this potential. By adding units still 
higher potentials are available. The ad- 
vantages of this form of insulator are: 
Adaptability; decreased danger of break- 
age in transportation ; simplicity of line 
construction, especially on turns; break- 
ing of a unit does not destroy the entire 
insulator; better protection from light- 
ning, since the line conductor is below the 
cross-arm; gives the greatest mechanical 
strength, with the least weight for any 
given electrical and mechanical factor of 
safety. 
SILENT DISCHARGE. 
An insulator under heavy electric 
stress may show a silent discharge of 
electricity through the air, the so-called 
brush discharge, which is faintly ]umi- 
nous, diffused and not disruptive. The 
appearance of this phenomenon is an in- 


FIG. 153.—SUSPENSION-TYPE IN SULATOR. 


dication that, while the insulator has re- 
mained intact, the insulating powe of 
ihe air has been partly broken down; that 
is, the air has become ionized. The elec 
tricity may thus escape from the line 
through the ionized air to the earth of 
to another conductor. The occurrence 0 
this type of discharge depends very largely 
upon atmospherical conditions; the ion- 
zation of the atmosphere is a varying 
quantity, depending on many things. 
The transmission line should, of cour 
be built to stand normal conditions fo 
a given locality, with suitable protection 
for unusual occurrences. The brush d 
charge does no harm to the insulation : 
only when the charge has accumulated t0 
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that the insulation is 


such an extent j 
is dam- 


punctured and of no further value, 

age done. 

PROTECTIVE APPARATUS FOR TRANSMIS- 
SION LINES. 

The high-tension charges that appear 
on transmission lines are usually of an 
oscillatory nature and in most cases of 
extremely high frequency. As the fre- 
quency increases the inductive effect of a 
coil also increases, £o that a coil of wire 
which offers but little more opposition to 
an ordinary sixty-cycle alternating cur- 
rent than to a direct current may present 
a practically prohibitive opposition to a 
very high-frequency discharge. 

It will be remembered that the expres- 
sion for the impedance or total opposition 
to the flow of an alternating current in 
a circuit having resistance and inductance 
is expressed as follows: 

Z= VR? + (2rfli)? 

Suppose that f should have a value of 

several hundred thousand; even though 


FIG. 154.—METHOD OF INTERLINKING 
STRAIN AND SUSPENSION 
INSULATORS. 

R and L be very small, Z, under such 
conditions, may have a very large value. 
The value of the inductance L of a 
transmission system whose wires arc 
straight is very small, but not zero. The 
change in the value of the current pro- 
duces a change in the surrounding mag- 
netic field which reacts on the wire to 
RESISTANCE AND REACTANCE OF ONE MILE 


OF STRAIGHT WIRE OR ONE-HALF MILE OF 
SINGLE-PHASE LINE (EMMET.) 


i 
l RRACTANCE IN OHMS. 
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12 In.!18 In./24 In. 


0000 rae 259 1,06 | 1.17 | 1.23 
00.04... 324 1.09 | 1.20 | 1.26 
0 412 1.12 | 1 23 | 1,29 
Da. 519 1.15 | 1.96 | 1.32 
Ves. 055 1.18 | 1.28 | 1.35 
2... 826 1.21 | 1.31 | 1.38 
1.081 1.24 | 1.34 | 1.41 
$o. 1,313 1.26 | 1.37 | 1.44 

DA 1.656 1.30 | 1.40 | 1.47 


generate a current in the opposite direc- 
tion. This is self-induction and resem- 
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bles inertia in many ways, as already ex- 
plained. The result of coiling the wire 
is simply to increase the effect. 

The actual value of the inductances of 
siraight wires is shown in the accompany- 
ing table, from which it will be seen 
ihat even with ordinary frequencies the 
reactance is of about the same order as 
the resistance. With the high frequency 
ot the high-tension charges induced by 
lightning the reactance becomes so large 
that the discharge frequently bridges an 
air-gap or breaks an insulator and rushes 
to ground. This principle is made use 
of to a considerable extent in the con- 
struction of lightning arrestere. 

When a grounded conductor is brought 
near the transmission line, so that their 
terminals are but a few inches apart, the 
oscillatory high-tension discharge finds the 
impedance of the-air-gap less than that of 
the line and jumps across the gap to 
ground. It is, of course, necessary that the 
are formed by the discharge through such 
a lighting arrester be only momentary. 
Otherwise the main current might be de- 
flected, because of the reduced resistance 
of the gap after the are has formed. 
ede 

The Chicago Electric Club. 

The weekly midday lunch of the Chi- 
cago Electric Club was held on Wednes- 
day, April 14, in the grill room of the 
Chicago Automobile Club. The speaker 
was A. G. Shaver, signal engineer of the 
Chicago, Rock Island & Pacific Railway, 
the topic being railway-signal practice. 
Mr. Shaver gave a brief description of 
ihe elements entering into the signal in- 
terlocking system of the modern steam 
railway. He discussed the signaling sys- 
tem which is in operation in connection 
with the eighteen-hour flyer leaving Chi- 
cago over the New York Central Lines. 
He called attention to the large expendi- 
tures which were necessary in carrying 
out the present-day automatic and man- 
ual block signaling systems, and stated 
that the Rock Island system would ex- 
pend something like $300,000 during the 
coming season in adding to and improv- 
ing its signaling system. 

With regard to the use of the telephone 
in train dispatching, Mr. Shaver said that 
where this had been introduced it had 
met with considerable favor and that he 
believed it would be possible, through the 
intermediary of the telephone, to greatly 
facilitate the handling of traffic at the 
more congested points. A large number 
of railroads have introduced telephone 
dispatching on sections of their lines and 
are extending its use. 


A Novel Hydroelectric Installation fora 
Country Residence. 

About fifty miles east of Sacramento, 
Cal., Ellis Franklin has successfully har- 
nessed a little trout stream to do most of 
the mechanical work about his farm, the 
heating and lighting of the buildings, and 
the cooking, washing, ironing, and nu- 
merous other small chores about the 
premises. Mr. Franklin has utilized an 
old miner’s ditch, which he repaired and 
converted into a reservoir of 100,000 
cubic feet capacity, to store up a supply 
of water against the dry months when 
the flow of his stream is very small. 

A six-inch riveted steel pipe, 445 feet 
in length, carries the water to the foot of 
the fall, where the power house is located. 
The little two-foot waterwheel in the 
power house works under a seventy-five- 
foot head and is belted to a 240-volt, six- 
horsepower General Electric generator. 
The water enters the waterwheel through a 
one-and-one-half-inch nozzle and develops 
more than six horsepower. 

Current from the power house is car- 
ried to the house, a quarter of a mile 
away, over a small copper wire strung on 
twenty-foot poles. 

In the basement of the house a three- 
horsepower motor operates a centrifugal 
pump, and with line shafting drives a 
washing machine, wringer, churn, cream 
separator, grindstone and a circular 
saw. | 

Near the switchboard in the house is a 
small crank attached to a shaft running 
through the wall to the outside. By a 


- system of pulleys this crank operates two 


long galvanized iron wires, running just 
beneath the transmission wire, which 
open or close the waterwheel gates as de- 
sired. An electric buzzer on the switch- 
board tells when the gate-valve is tightly 
closed. 

The residence is beautifully lighted. 
Lamps aggregating fully 900 candlepower 
make the rooms as cheerful and pretty as 
any city home. 

Every night in the year the plant car- 
ries an average of thirty to forty lights 
from dusk till midnight, and after that 
time a lesser number. With the other 
services it performs during the day time 
the amount of electrical energy used on 
this farm, if valued at the rate of ten 
cents per kilowatt-hour, would be worth 
more than $700 per year. When we con- 
sider the fact that the plant did not cost 
more than $1,500, which includes costly 
fixtures, the waterworks system and all 
appurtenances, we find that it is paying a 
handsome (profit: ony the investment. 
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The Forthcoming Electrical Show at 
Omaha. 

The second annual electrical exposition 
at Omaha, Neb., is announced to take 
place May 6 to 15 next, at the Omaha 
Auditorium. Hundreds of local electrical 
interests will be represented, besides many 
of the firms of national reputation, and 
a good opportunity is thus offered for 
those interested to get in touch with the 
electrical irade. Besides the usual elec- 
trical exhibits and demonstrations, an 
elaborate programme of music and vaude- 
ville will be put on each evening and 
the utmost efforts of the promoters will 
be put forth both to instruct and enter- 
tain their patrons and visitors. 

All booth space will be enclosed with 
substantial posts and railing, and sup- 
plied with sufficient light for ordinary 
purposes without expense to exhibitors. 
Exhibitors will be required to pay a rea- 
sonable charge for extra light and for 
power. 

Booths numbered 1 to 16, extending 
slong the sides of the building, contain 
180 square feet of floor space, and will 
be leased at fifty cents per square foot, or 
$90 per booth. There are sixteen corner 
booths in the four arena sections, which 
are ten by twelve feet, containing 120 
square feet of floor space each. ‘These 
will be leased at seventy-five cents per 
foot, or $90 per booth. All other booths 
in the four arena sections contain 120 
square feet of floor space, and will be 
leased at sixty cents per square foot, or 
$72 per booth. 

The Nebraska Electric Light Associa- 
{ion will hold a meeting in Omaha dur- 
ing this exposition, and a large attend- 
ance of prominent men is expected. 


ogo 
Uniform and Convenient Mathematical 


Notation for Printing. 

The council of the Royal Society of 
London has for some time been consid- 
ering the use of a universal system of 
printing for mathematical symbols and 
formulæ which should be easily printed 
and moreover look well on the printed 
page. The matter has especially been the 
subject of attention of Lord Rayleigh and 
Professor Larmor. n 

The use of the solidus, or slanting line, 
las been recommended for a large num- 
ber of examples, and the substitution of 
the parenthesis for the vinculum, espe- 
cially in the case of quantities under the 
equare root sign, is also to be preferred 
in many cases. Smaller type for frac- 
{ional indices and coefficients, and the use 
ative exponents, often prevent an 


of neg 
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unsatisfactory appearance of the printed 
page. 
In the preface to his “Mathematical 


and Physical Paper,” Vol. I, 1880, the 


late Sir George Stokes successfully intro- 
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duced the limited use of the solidus nota- 
tion, obtaining the assent and support of 
Lord Kelvin, Prof. Clerk Maxwell, Lord 
Rayleigh, the editors of the Annalen der 
Physik, and many other mathematicians. 


| 
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He defined its use as restricted to the 
symbols immediately on the two sides of 
it, unless a brace or stop intervenes; thus 
sin NnrT/a is to mean sin (nzz/a); but. if 
sinneyrn had been used, it would mean 
(sin ne) /rn. 
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Decorative Street Lighting at New Or- 
leans. 

Ever since we can remember, way back 

into the Creole days, New Orleans, La., 

has been a city of carnivals. There was 


NEW ORLEANS, LA., FEBRUARY 23, 1909. 


a time when flambeaux and torches, gay 
buntings, confetti, and striking costumes 
were depended upon to produce spectac- 
ular effects. Nowadays, the celebration 
of the Mardi Gras carnivals and similar 


— — ——_—E— ie 


THE LOUISIANA CLUB. 


occasions calls for the more conventional 
conceptions of decoration and costuming, 
and multicolored incandescent Jamps ar- 
ranged in myriad forms are utilized to 
produce the most remarkable representa- 
tions. The accompanying lustrations give 


At 
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a small idea of the electrical illumina- 
tion of the principal points of interest 
in the city of New Orleans during the 
visit of President Taft on his return from 
Panama. These illuminations were re- 


. peated during Mardi Gras week, which 


followed soon thereafter, and all this time 
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The most prominent sign which took 
part in the dual celebration of Mr. Taft’s 
welcome and the Mardi Gras was the 
large letter decoration suspended across 
Canal Strect, with the legend, “Welcome 
to the Winter Capital of America.” This 
sign was furnished free through the co- 
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THE PICKWICK CLUB. 


COURT OF HONOR ARCH. 


+2 


THE: CITY HALL, MARDI GRAS, NEW OR- 
LEANS, FEBRUARY 23, 1909. 


the city was in a blaze of light. The 
community was so greatly pleased with 
the visit of Mr. Taft that it took every 
opportunity to show its admiration, and 
Canal Street, the main thoroughfare, and 
all the cross streets, were ablaze with 
streamers of electric lamps, producing a 
magnificent illumination. 


d 
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operation of the New Orleans Railway 
and Light Company and the Federal 
Sign System Electric, the latter company 
being responsible for most of the sign dec- 
cration. 

The New Orleans Railway and Light 
Company has one of the largest plants in 
the city, and its power houses are so con- 
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nected as to offer the greatest factor of 
safety to all its consumers. The com- 
pany operates fifty-three miles of single 
track, sixty-six miles of double track, and 
eleven miles of special sidings occupying 
119 miles of right-of-way. It has three 
power stations, with twenty-one engines 
for the generation of power. During last 
year $78,000 was expended for power- 
station improvements, the largest portion 
of this being used for finishing up the 
construction of the central power plant. 
A 5,000-kilowatt turbine has been con- 
tracted for, and it is the intention to 
install this at the central power station 
with a complete condensing apparatus and 
steam and water piping, to be ready for | 
service during the heavy-load period of 
the coming fall. 


THE BEAVERS CLUB. 


The operating revenues of all the prop- 
erties for the year ended December 31, 
1908, were $5,968,498. The operating 
expenses of all the companies in the sys- 
iem were $3,364,984. There was added 
to the surplus during the year $498,953. 
Five companies are merged in the system. 

The officers are Hugh McCloskey, pres- 
ident; Elwin C. Foster, vice-president ; 
Joseph H. DeGrange, vice-president; H. 
A. Ferrandou, treasurer and auditor. 
eo 

Electrolytic Precipitation. 

Mark R. Lamb, in a recent article in 
the Engineering and Mining Journal, 
urges a judicious combination of elec- 
trolytic and zinc precipitation in recov- 
ering metals from cyanide solutions. Mr. 
Lamb instanced a plant in which the zinc 
consumption would be reduced from 270 
pounds to forty pounds a day by employ- 
ing an electrolytic plant, with only a very 
slight charge for power. 
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UNWITTING PHILANTHROPISTS.’ 


BY GLENN MARSTON. 


Public-utility corporations are, from 
the very nature of the service they render, 
in a position to benefit a community far 
more than any other business of which a 
town or city may boast. The good they 
do reaches far beyond the donations to 
charity and other worthy movements 
which constitute the outward and visible 
eigns of public beneficence. They accom- 
plish a far greater good than this, and 
the effect of this good is not diminished 
by the fact that it is, as a usual thing, 
unrecognized. 

In this day of attack on corporations of 
all kinds, we are not in the habit of con- 
sidering the fact that some of these cor- 
porations may, in the simple performance 
of their business routine, be the greatest 
philanthropists of the day. Their bene- 
factions are not heralded, Carnegie-like, 
through the public press; and yet every 
public-service corporation, even though it 
may have only an eye single to increasing 
its income, performs a duty to society, 
which, though overshadowed by the vilifi- 
cation of disgruntled agitators, is deserv- 
ing of far more recognition than it gets. 

The public-service corporation has 
solved the problem of combining business 
and philanthropy. This is particularly 
true of those dispensing electrical energy. 
What other single influence has had as 
great an effect on general industrial and 
social conditions in the last decade as 
electricity? What influence has gone so 
far toward abolishing child labor, toward 
driving out sweat-shops, toward advancing 
the cause of the laboring man, toward the 
improvement of health conditions and 
toward the prevention of crime? Work- 
ers for progress in any one of these lines 
have received unlimited praise, and justly, 
too. Why, then, should not the corpora- 
tion receive its share of praise for the 
henefits conferred upon society by it? Is 
it because of a difference in motive? Does 
no good result from efforts for the im- 
provement of socicty unless those efforts 
are wholly unselfish? Why should the 
desire to make money out of philanthropy 
make that philanthropy any less praise- 
worthy? In my opinion, the individual 
cr the corporation who can bring reform 
to the most satisfactory commercial basis 
has done more for society than all of the 
contributors to charity in the world. We 
may grant that the public-service corpo- 


! sation of an address before the 
re ue of Economics and Sociology, 
Adelphi College, Brooklyn, N. Y., January 11. 


ration is not a philanthropist from any 
high moral purpose. We must recognize 
that its efforts are due, primarily, to a 
desire to increase its profits, but whatever 
the incentive for social reform may be, it 
has little effect on the tangible results 
produced. 

For example, you cannot get at the em- 
ployer of child labor through appealing 
to his moral sense. The very fact that he 
is an employer of children is practical 
proof that he has no moral sense. The 
only way to get at him is through his 
pocketbook, and this is what the electric- 
power man has done. When you convince 
an employer of child labor that child labor 
is more expensive than mechanical labor, 
societies for the extinction of this form 
of inhumanity will become unnecessary. 

In the same way the public-service corpo- 
ration has taken greater steps toward driv- 
ing out sweat-shops than any other influ- 
ence. The sweat-shop evil cannot thrive in 
competition with sewing machines which 
operate at from five to ten times the speed 
of a foot-power machine: and yet prac- 
tically the same grade of labor—the same 
intelligence-—is required to operate a 
power-driven machine as is required to 
operate a foot-power machine. You have 
here in a nutshell one of the greatest social 
reforms of the day. 

Over at the Natural History Museum 
they have a tuberculosis exhibit. I have 
not yet had an opportunity to visit it, but 
if the electric-light and power companies 
ere not largely represented as leading 
factors in the fight against tuberculosis, 
they should be. They have driven the 
child from the factory to the open air; 
they have driven the alien laborer from 
the sweat-shop to the loft. Where the air 
in a crowded room has formerly been ex- 
hausted by exposed illuminants, today 
every particle of oxygen is free for the 
use of the occupants of that room, be- 
cause electric light consumes no oxygen. 


Pure air is the greatest foe to tuberculosis, - 


and those who provide electricity for in- 
dustrial purposes must be given their place 
among the philanthropists who have con- 
tributed to this great cause. I do not say 
that they are generous philanthropists, for 
generosity suggests self-sacrifice. It is not 


‘self-sacrifice of the public-service corpora- 


tions to effect all this good. They are do- 
ing it because it is profitable to them; 
they have made a business of philanthropy. 
In making money for themselves they are 
improving the industrial conditions of 
others—they make it possible for others 
to make more money—and usually when 
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a man increases his income he advances 
his social position. He is enabled to live 
better, and in living better his moral 
standard must be raised. 

This is all being accomplished on a 
strictly business basis, the basis on which 
all permanent advancement, commercial, 
social and moral, must be made. 

But it is not alone within the factory 
or within the sweat-shop that the electric 
companies have done good. For years and 
vears, boards of health all over the coun- 
try have energetically and ineffectually 
tried to abolish the smoke nuisance. Rules 
and rules have been promulgated, factory 
owncrs have been fined, every possible ac- 
tion has been ‘taken—and the chimney 
smokes on. Then along comes the electric 
company and shows the manufacturer that 
electricity is cheaper, cleaner, more eco- 
nomical and more convenient than steam 
power. The fires go out and another step 
has been taken toward abolishing the smoke 
nuisance, a step more advantageous than 
ell of the ordinances and board-of-health 
rulings in the country. The offender’s 
pocketbook has been touched, and the com- 
munity is benefited directly by the aggress- 
iveness and business ability of the man- 
agers of the electric company. 

But perhaps the greatest influence for 
good which an electric company exerts in 
a community is in the prevention of crime. 
This is accomplished through securing 
adequate street lighting. The electric 
company docs not stop, however, when it 
has induced the city to place an electric 
light at every street intersection. Then 
it goes to the merchant and once more 
eppeals to his pocket. ‘The electric man 
says, in effect: “Here is an electric sign 
which will cost you so much a month to 
run. By having this sign in front of your 
store, you will attract attention to your 
store. People who want to buy like to 
see what you have, and if they see what 


they want, they will get it. If you do 


not have the sign, many will pass your 
store by and not give it a second thought. 
An electric sign will pay you from a busl- 
ness standpoint.” 

But these arguments leave out of con- 
sideration, the benefits that such a sign 
confers upon the public at large. It 18 
only necessary to go downtown any night 
to find that the popular streets are the 
well-lighted streets, and this is due to two 
reasons: One is that light is quite 98 
attractive to a human being as it is to an 
insect; people always flock to the centre 
of light. The most brilliantly lighted 
window on the street 'is the most attractive 
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one; the theatre with the brightest front 
is the one best patronized. On the other 
hand, the people flock to a well-lighted 
street because it is a safe street. You do 
not hear of hold-ups under the glare of 
the electric light. The highwayman seeks 
the dark corners. Every merchant who 
puts up an electric sign throws light in a 
corner which might have harbored a 
robber. Every merchant who lights his 
window brilliantly makes it impossible for 
e burglar to use those windows as an en- 
trance to his property. 

I have had statements from mayors of 
some of the largest cities in this country 
testifying to the advantages of adequate 
street lighting. One went so far as to say 
that if all of the electric signs—not to 
mention the city street lighting—were 


_ taken away, it would be necessary prac- 


tically to double the police force. Con- 
sider, then, the yearly saving to the tax- 
payer, for street lighting alone, due to 
the lighting company’s aggressiveness in 
securing the installation of electric signs. 
The churches have just begun to realize 
the influence which can be exerted by an 
electric sign. Some of them have illumi- 
nated crosses above their towers. Others 
have “Welcome” signs over their doors— 
an insistent demand to the passerby that 
he enter. The church can use the electric 
sign just as effectively as the brewer— 
but the church has got to find that out. 
It would be a difficult matter to esti- 
mate the increase in taxable value that has 
been caused by the introduction of elec- 
tricity. The house which is wired for 


electric light demands a higher rent than 


one not so equipped. It is more easily 
rented. Its whole value, therefore, is in- 
creased. The same thing is true of fac- 
tory and loft buildings equipped with 
electric motive power. Such equipment 
must be recognized as a distinct financial 
advantage. 

I might go on and show you a dozen 
more ways or perhaps a hundred more ways 
in which the application of electricity has 
contributed toward the advancement of a 
city. It has been said many times that pub- 
lic-service companies give no adequate re- 
turn for the franchises given them by the 
public. It has been said many times that 
cash payment should be made for these 
franchises, and yet, I venture to say, that 
the actual benefits to a community derived 
from the introduction of electricity alone 
are so great that the greatest profits from 
the most exorbitant corporation in the 
country would sink into insignificance be- 
eide them. 
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Sir William Ramsay on Transformation 
of the Elements. 

In the course of his presidential address 
before the Chemical Society, London, on 
March 25, Sir William Ramsay said, as 
reported in the London Times, that his 
subject was the hypothesis that the genu- 
Ine difference between elements was due 
to their gain or loss of electrons. The 
question was whether, to take a concrete 
example, an atom of sodium by losing or 
gaining electrons remained an atom of 
sodium, or whether the loss or gain of 
electrons did not cause it to change into 
some other element or elements. Having 
stated some theoretical arguments in favor 
of the possibility of transformation, he 
went on to describe some experiments 
bearing on the question. He first men- 
tioned the transformation of radium ema- 
nation into helium, which had been amply 
established. He next referred to his ex- 
periments on the action of emanation on 
sclution of copper sulphate and nitrate. 
Four experiments were made, and with 
each exactly similar duplicate experiments 
were tried in which no emanation was 
employed. A larger residue was obtained 
in each case from the emanation solutions 
than from the duplicates, and while the 
residues ifrom the emanation solutions 
showed a faint trace of lithium, those 
from the duplicates failed to give spectro- 
scopic evidence of the presence of that 
element. The fact of the experiments 
having been carried out in duplicate ren- 
dered inapplicable the criticism of Pro- 
fessor Hartley that accidental contamina- 
tion with lithium was probable. As re- 
gards the alleged repetition of the experi- 
ments by Mme. Curie and Mile. Gleditsch, 
who, using platinum vessels, obtained no 
greater residue and no trace of lithium, 
there were two possible replies—either the 
conditions were varied, or conceivably a 
trace of lithium from the glass vessel em- 
ployed (which, however, had been tested 
for lithium with negative result) was dis- 
solved in presence of emanation and cop- 
per but escaped solution in absence of cop- 
per or of emanation. A research on the 
action of emanation on solution of silver 
nitrate contained in a silica bulb yielded 
negative results, but he had stumbled 


across a case of apparent transformation 


while working in a totally different direc- 
tion. On December 20, 1905, 270 grams 
of purified thorium nitrate were dissolved 
in about 300 c.c. of water, and the flask 
in which the solution was contained was 
repeatedly evacuated by a mercury pump 
until no gas could be pumped off. The 
stopcock attached to it was then closed, 
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arrangements being made so that if any 
leakage occurred it would be detected. 
After the flask had stood for 168 davs the 
gas in it (5.750 c.c.) was pumped out 
and examined for helium with doubtfy! 
results. The flask was again closed, and 
on August 3, 1907, after 173 days, the 
gas in it was again examined. Again the 
presence of helium was questionable, but 
1.08 c.c. of carbon dioxide was found. At 
the next examination, on March 30, 1908, 
there was distinct evidence of a helium 
spectrum, and the gas contained 1.209 e.c. 
of carbon dioxide. It was then thought 
possible that the carbon dioxide had been 
produced from the grease of the stop- 
cock, and therefore a little mercury was 
introduced into the capillary tube leading 
to the stopcock so that the latter was pro- 
tected from contact with the thorium so- 
lution. After 310 days the gas was again 
withdrawn. Instead of three c.c. or four 
c.c. no less than 180 c.c. were collected: 
it was almost pure nitrogen, but in all 
0.622 e.c. of carbon dioxide was separated 
from it. These experiments, Sir William 
Ramsay said, rendered it at least probable 
that thorium engendered carbon dioxide, 
or, in other words, that carbon was one 
of its degradation products. Experiments 
further indicated that the action of ra- 
dium emanation on thorium nitrate solu- 
tions was also attended with the forma: 
tion of carbon dioxide, and the same was 
the case with an acid solution of zirco- 
nium nitrate. An experiment with lead 
chlorate proved blank, but with bismuth 
perchlorate the formation of carbon diox- 
ide appeared certain. In conclusion Sir 
William Ramsay, after mentioning that 
every precaution which could be thought 
of was taken to exclude foreign gas, said 
that while these were the facts, no one 
was better aware than he how insufficient 
was the proof, and that many other ex- 
periments must be made before it could be 
cenfidently asserted that certain elements. 
when exposed to “concentrated energy,” 
underwent degradation into carbon.—Jci- 
ence, 


SHeo 
Interpretation of the New British 
Patents Law. 

In a recent case under the new patent 
law before the British Appeal Court, Mr. 
Justice Parker handed down the opinion 
that not even fifty per cent of the article 
need be manufactured in the British Isles 
to justify the patentee. The patented 
article must be manufactured to as great 
an extent as can reasonably be expected, 
having regard to the industrial develop- 
ment of other, countries. 
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Development of the Twin City System. 
Edward H. Scofield, mechanical and 
electrical engineer of the Twin City Rapid 
Transit Company, lectured before the 
senior electrical engineering students of 
the University of Minnesota on April 7, 
1909, upon “The Development of the 
Power System of the Twin City Rapid 
Transit Company.” Beginning with the 
days when cars were drawn literally by 
horsepower, Mr. Scofield outlined the va- 
rious steps in the development of the 
power houses to meet the ever-increasing 
demands for power. In the early days of 
the system small electrical generators were 
driven by triple-expansion Corliss engines 
through long lines of shafting, the 150- 
horsepower generator being the largest ob- 
tainable at that early dav. Triple-expan- 
sion engines were used because of the high 
economy of steam obtained by them in 
running under favorable conditions, The 
violent fluctuations in the load which 
characterized electric railways were found 
to make such high efficiencies unattainable 
and they also were found to be destructive 
to the engine, involving heavy repair and 
maintenance expenses. These engines were 
succeeded by compound vertical Corliss 
engines. The latest additions to the steam 
plant have been steam turbo-generators. 

The economy of waterpower was early 
recognized and the “lower dam” was built 
half a mile below St. Anthony Falls, 
where the maximum of 10,000 horsepower 
became available. As one result of the 
control of the Mississippi River by the 
government reservoirs the flow has been 
more uniform, so that it has been possible 
to develop more power at St. Anthony 
Falls. There is now available at this 
new plant 12,000 horsepower during times 
of normal water and on Sundays when 
many of the mills are closed. The estab- 
lishment of the main steam plant close to 
the river and adjacent to the railroads, 
together with the installation of modern 
coal-handling and stoking apparatus, has 
rendered possible the substitution of slack 
coal for the more expensive grades for- 
merly used. Fortunately there is plenty 
of water during the months when slack 
coal is scarce.. 

For the last ten years the demands for 
power have increased at the nearly con- 
stant rate of twenty per cent annually. 
The extension of the system, mchiding 
suburban lines, has required the adoption 
of alternating current for transmission 
and distribution to the numerous substa- 
tions where the power is changed to 600- 
volt direct current for the trolley circuit. 
Detailed descriptions of the equipment of 
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the power stations and substations were 
given in the Transactions of the American 
Institute of Electrical Engineers for 1907. 
oo 
Great Waterpower Development in 
Georgia.. 

-A total amount of $36,000,000 will be 
spent in waterpower development in 
Georgia within the next few months, ac- 
cording to the officials of the Central 
Georgia Power Company, of Macon, Ga. 
There is plenty of money to carry the 
movement to a rapid, successtul comple- 
tion, Interested in the Central Georgia 
Power Company are some of the strong- 
est financial interests in the United States 
and Canada. Among the number may 
be mentioned A. B. Leach and Company, 
o” New York; J. E. Aldred, of Montreal; 
H. S. Holt, of Montreal; F. B. Scheck, of 
New York; J. I. Buchanan, of Pittsburg. 
and a score of other wealthy men of New 
York, Boston, Pittsburg, Chicago, Mon- 
treal and other cities. 

That Georgia is soon destined to have 
the greatest waterpower development of 
any of the Southern States is shown by the 
fact that, in addition to the large dam 
hcing built across the Ocmulgee River, 
cight miles from Jackson, Ga., which 
will, when completed, generate 20,000 
horsepower, immense dams will be built 
on the Flint and Oconee rivers. The 
Central Georgia Power Company, of Ma- 
con, which is constructing the large dam 
near Jackson, Ga., will also build the 
dams across the Oconee and Flint rivers. 
The dam on the Oconee River will be lo- 
cated near Milledgeville, Ga., and will, it 
is said, be bv far the largest waterpower 
plant in the South and will generate when 
completed 45,000 horsepower. The dam 
te be built across the Flint River will be 
located near Reynolds, in Taylor County, 
Ga., and will also be one of the largest 
piants in the South. Work on the latter 
plant will begin within a month. B. 
ee | 

Hudson River Power Company. 

According to the Wall Street Journal, 
a comprehensive reorganization of the 
cight operating companies which eomprise 
the Hudson River Power Company’: sys- 
tan is practically assured. The vrobabil- 
ities are that cach of the eight properties 
will be bought in at foreclosure sale by 
iis bondholders and turned over to one 
central company. 

Application has been made for ihe 
Hooper committee for foreclosure of the 
mortgage on the Hudson River Electric 
Power Company, the 
Water Power Company and the Hudson 


Hudson River 


Vol. 54—No. 17 


River Electric Company. These three 
companies have $9,202,000 of the entire 
$11,010,500 outstanding bonds of the en- 
tire eight companies. It is probable that 
request for the foreclosure on the other 
five will be made in the near future, and 
that the properties will be bid in by the 
bondholders. 

Matters are slightly complicated by the 
request before the court that the receivers 
of the Hudson River Water Power Com- 
pany be given authority to issue receivers’ 
certificates to pay the interest on the 
$1,980,000 first-mortgage bonds. This 
request is opposed both by the Hooper 
committee and the Lisman committee in 
New York. The two committees jointly 
have on deposit nearly seventy-five per 
cent of the power company’s bond issue. 
The protective committees oppose the is- 
suance of these receivers’ certificates, on 
ihe ground that the Water company, 
which in a sense is the keystone of the 
entire structure, is really bankrupt, and 
ihat, although it may be earning the in- 
terest cn its own bonds, it is not earning 
enough to pay interest on the Hudson 
River Electric and Hudson River Electric 
Power Companies’ bonds, which it guar- 
antees. These two guaranteed companies 
are neither of them earning their oper- 
uting expenses. 

In the reorganization of the Hudson 
River system it is practically assured that 
some scaling down in bonds will be re- 
quired. The actual value of the physical 
properties, not including rights-of-way oF 
undeveloped properties, has been cstimated 
by Stone & Webster at $6,234,000, which 
is nearly $5,000,000 less than the out- 
standing total of bonds. 

-0 ® 0 
Important Freight Concessions to Elec- 
tric Railway by Steam Railroads. 

C. T. Chapman, the new traffic mana- 
ger of the Toledo & Western Electric In- 
terurban Railway, has just secured some 
important concessions for his road by 
which the Delaware & Lackawanna, wrand 
Trunk, Ontario Dispatch, and New York, 
Ontario & Western Railroads agree to 
give the Toledo & Western a pro rate on 
through rates and divisions on freight 
shipments. The agreement becomes op 
erative on May 1 next. 

The Toledo & Western penctrates one 
of the most important sugar-bect-produc- 
ing sections of the country, and the bulk 
cf its shipments of sugar beets goes East. 
The road operates standard-size freight 
cars, and such cars, loaded at its varjous 
stations, are transferred to eastern con 
nections when they-reach Toledo. H. 
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Telephone by Wireless Thirty Miles. 

Some successful wireless-telephone ex- 
periments were made on April 11, between 
Paris and Melun, a distance of thirty 
miles. A radio--telephonic transmitting 
A and receiving apparatus, says a cable dis- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


A headpiece was used which fits com- 
pletely over the head, shutting out all the 
noise of the outside world. With this ap- 
pliance one could hear with great dis- 
tinctness the conversation between the 
Eiffel Tower and Melun. 
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A Combination Corner. 


on Tenth Street. 


patch to the New York Times, on an en- 
+ tirely new model, invented by Lieutenants 
| Colin and Jeance, of the French Navy, 
-was used. 

Lieutenant Colin was stationed at the 


These Combinations, Owned by Four Com- 
panies, Extend Two Miles on Grand Avenue and One-Half Mile 
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JOINT POLE OCCUPANCY. 


CO-OPERATION—WITH THE UTILITY COM- 
PANIES IN SOUTHERN CALIFORNIA. 


Everybody who has visited Southern 
California during the last decade has no 
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JOINT POLE OCCUPANCY. 


In December, 1907, dispatches from 
Berlin declared that Valdemar Poulsen 
had succeeded in telephoning without 
wires from a suburb of Berlin to Lyngby, 
near Copenhagen, a distance of 250 miles, 


Five Companies Unite to Relieve Conditions Two Telephone Companies and One Lighting 


on this Street, 


Semi-Business District. 


Eiffel Tower, and Lieutenant Jeance, with 
M. Picard, the Minister of Marine, at 
Melun. Newspaper representatives lis- 
‘tened to the conversation on the premises 
of the radio-telegraphic manufacturing 
ccmpany, Boulevard Grenelle. 


Once the Principal Resi- 
dence Street of Los Angeles, Now in the 


Company on Forty-Foot Poles on Private 
Property Line. This Has Been Adopted asa 
Standard for All New Realty Subdivisions. 


JOINT POLE OCCUPANCY. 


The dispatches said that “the sound of 
music played in Berlin was distinctly 
heard” at the other end; that messages 
were twice exchanged, and that the “trans- 
mission left nothing to be desired in the 
way of clearness and audibility.” 


The Old Method. Five Companies Set Poles Independently on 
Private Property Lines. 


doubt marveled at the wonderful develop- 
ment and growth of this section. Los 
Angeles has more than tripled its popula- 
tion in that period, and suburban towns 
have arisen as by magic under the stimu- 
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Three 15,000-Volt, Threc-Phase Circuits; 
6,000-Volt_ Series Street Lighting Circuits: 
500-Volt Railway Feeder; Railway, Tele- 
phone and Span Wire. 
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lating influence of the finest suburban 
trolley system in the world. 

The demand for utilities, such as light 
and the telephone, has increased in even 
a greater proportion, and the operating 
companies have been /taxedto-meet the 
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constantly increasing demand for their 
service. In the city of Los Angeles there 
are two telephone companies, three light- 
ing companies and four electric-railway 
systems, all of which are operating inde- 
pendently; having constructed immense 
distributing systems and branches to 
many of the outlying towns and cities 
Within a radius of one hundred miles of 
this southwestern metropolis. Such rapid 
development was accompanied to a marked 
degree by the “pole nuisance,” which is 
now being overcome to a large extent. 

_ The Joint Pole Committee of Los An- 
geles is a committee of representatives of 
the various utility companies and has for 
its object the elimination of all unneces- 
sary poles outside of the regular conduit 
districts established by city ordinance. 
The Pacific Electric Railway Company, 
Pacific Light and Power Company, Los 
Angeles Railway Company, Edison Elec- 
tric Company, Los Angeles Gas and Elec- 
tric Company, Los Angeles Pacific Com- 
pany, Pacific Telephone and Telegraph 
Company, and Home Telephone and Tel- 
egraph Company are actively engaged in 
this commendable work as well as a num- 
ber of outside or subsidiary companies, 
which participate to a lesser degree. The 
committee has an organization operating 
in a measure independently from any of 
the parent companies, but under the juris- 
diction of the authorized members selected 
by the various companies interested. Com- 
binations are arranged for and recorded 
through the secretary, who handles the 
details and provides for an equitable set- 
tlement on all combinations. The com- 
mittee was organized for active work Feb- 
mary 1, 1907, and during the two years 
to date have accomplished a great deal 
toward bettering local conditions. Dur- 
ing this period combinations have been 
made on over 10,000 poles in and around 
the city of Los Angeles, thus eliminating 
entirely a much larger number of poles 
which would have been necessary without 
combination. 

Los Angeles is a city covering a very 
large area, an extension to outlying sec- 
tions of the conduit district would be im- 
practicable under the favorable rates 
given to patrons of the utility companies, 
and the joint pole proposition has solved 
this otherwise vexing problem. 

Popular agitation with reference to the 
companies’ poles has almost ceased en- 
tirely since the adoption of this co-opera- 
tive method, and has helped the com- 
panies themselves in making construction 
better and cheaper, promoting harmony 
among the operating officials of the vari- 
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ous companies whose business interests 
must be in direct opposition. | 

The committee through the secretary 
relieves the companies of all details relat- 
ing to joint construction, maintaining 
with each company at an extremely low 
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members of the committee. In addition 
an index card is prepared which gives 
ən exact copy of the information con- 
tained in schedule shown on map. These 
cards are filed in a company index, which 
is arranged to show the various owners 
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JOINT POLE OCCUPANCY—ONE OF THE STANDARD FORMS FOR RECORDING SUPPLE- 
MENTS—THREE PARTIES; ONE OWNER: TWO APPLICANTS. 


cost a duplicate file of all combination 
work. 

In recording combinations a map is 
made showing the exact location of the 
poles, each pole having a reference num- 
ber which corresponds to the house or 
street number at that particular location. 
These maps or supplements when ap- 
proved are filed in a regular vertical 
street index, prints being furnished all 


and applicants in combinations. In ad- 
dition to this each supplement when ap- 
proved receives its consecutive number, 
which offers an additional check for refer- 
ence purposes only. l 
Among other details which the commit- 
iee handles successfully is keeping the 


companies advised of changes in street 


lines or other public improvements which 
may affect the various poleylines. 
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Victoria Falls Power Development. 


The Victoria Falls and Transvaal 
Power Company, Limited, has just in- 
creased its capital in London by prac- 
tically $4,500,000 to extend the service 
for which optional contracts have been 
made to the fifteen mines of the Rand 
Mines, Limited, the latter mines agreeing 
to take all of their power for twenty years 
from this hydroelectric and compressed- 
air power company. 

It is proposed to harness the Victoria 
Falls on the Zambesi River, Africa, and 
send the power for the greater part of the 
thousand miles to the Transvaal gold 
mines at pressures that have been esti- 
mated as high as 150,000 volts. This 
voltage was under serious consideration 
when the great electrical companies in 
America were making plans a few years 
ago. The present plans of the Victoria 
Falls and Transvaal Power Company in- 
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large output for mining: purposes it will 
be able to supply power on exceptional 
terms to townships, railways and indus- 
trial corporations in the Transvaal, which, 
as the development of the country pro- 
ceeds, may be expected to become consid- 
erable customers. It is thus difficult to 
assign any limit to the company’s opera- 
tions in this important section of South 
Africa. Similarly, by reason of its rights 
at the Victoria Falls, the company holds 
a pre-eminent position in Rhodesia, and 
the early establishment of metallurgical 
and other industries at the falls is under 
consideration, subject to an agreement be- 
ing entered into by this company for the 
supply of the necessary power. 

“This company, either directly or indi- 
rectly, has entered into, or is negotiating 
contracts with the majority of the impor- 
tant Witwatersrand mines for the supplv 
of their power requirements, and it is 
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volve the development of 270,000 horse- 
power within a short time, and the engi- 
neers say that an assured business of 
500,000 horsepower is in sight. 

The abridged prospectus of the com- 
pany, published in the London news- 
papers, says, in part: 

“This company was registered on Octo- 
ber 17, 1906, and commenced business in 
January, 1907. Its prospectus, published 
or December 15, 1906, stated that ‘the 
immediate supply of the Witwatersrand 
market must at the outset be the first ob- 
ject of this company.’ The present issues 
of preference shares and debentures are 
made in connection with the erection of 
further plant for the fulfillment of new 
centracts, as mentioned below. 

“This company occupies already a pre- 
eminent position upon the Witwatersrand 
through the magnitude of the contracts 
it has secured. In consequence of its 


OLD POLES REMOVED... 


now practically certain that the equip- 
ment of all new and of many of the de- 
veloped mines will be electrical. 

“This company, by contract dated De- 
cember 2, 1908, with Walter Andrew Har- 
per, acquired a conditional agreement 
made by him with the Rand Mines, Lim- 
ited, under which, when the agreement 
becomes definite, fifteen mining companies 
controlled by the Rand Mines, Limited, 
and Eckstein groups will contract to take 
the whole of their power requirements 
from a company to be formed for the pur- 
pose of supplying them with electricity 
and compressed air. The company will 
be formed by the Victoria Falls and 
Transvaal Power Company, Limited, and 
will be called the Rand Mines Power Sup- 
ply Company, Limited. It will be regis- 
tered in the Transvaal colony and will 
have a capital of not less than £1,500,000, 
namely, a share capital of £500,000 in 
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shares of £1 each, and borrowed capital 
of not less than £1,000,000. The whole 
of the £500,000 borrowed capital will be 
advanced by the Victoria Falls and Trans- 
vaal Power Company, Limited. , 

“The Rand Mines Power Supply Com- 
pany, Limited, will pay £500,000 in cash, 
the proceeds of the issue of the share 
capital of £500,000, in part payment of 
the above agreed price, and the balance 
of such price will, as stated above, be ad- 
vanced by the Victoria Falls and Trans- 
vaal Power Company, Limited, and will 
be secured by a first charge, mortgage 
or debenture as the Victoria Falls and 
Transvaal company, Limited, may elect. 

“The total requirements of the above 
groups are estimated by them in the near 
future at not less than 270,000,000 units 
of power annually. The period of the 
supply contract is for twenty years, and 
the Rand Mines, Limited, contract that a 


ESTIMATE OF COST FOR SAME SERVICE WITHOUT COMBINATION 


TOTAL SAVING FROM COMBINATION ._-... .-.-.- , 


minimum annual consumption of 130,000 
units shall be taken during the first 
twelve years. 

“Owing to the low prices and advan- 
tages which the Victoria Falls and Trans- 
veal Power Company, Limited, and the 
Rand Mines Power Supply Company, 
Limited, will be able to offer to cus- 
tomers on so large a consumption, and 
having regard to the extent of the con- 
tracts already entered into and under ne- 
gotiation, it may be said that a total con- 
sumption of nearly 500,000,000 units of 
power is in sight, seeing that an output 
of 400,000,000 units within three years 
is practically already assured. 

“It is important to note that the oper- 
ations of this company will, by cheapen- 
ing working costs, tend to prolong the life 
of the fields, as with lower costs immense 
bodies of low-grade_ore now unworked 
will be treated profitably.” 
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Southern Electrical and Industrial Ex- 
position. 

The first Southern Electrical and In- 
dustrial Exposition was opened very suc- 
cessfully on Monday, April 12. The at- 
tendance on the opening day and during 
the two weeks following was byond the 
expectation of the management, and the 
: exhibit spaces were well filled with com- 
prehensive displays of electrical, mechan- 
ical and industrial demonstrations. 

The First Regiment Armory, where the 
exposition was held, is one of the largest 
structures of its kind in the country. The 
electrical illumination was particularly 
attractive and the accompanying illustra- 
tions give some idea of the extent to which 
these features were carried out. In ad- 
dition to the decorative features inside of 
the building there was an elaborate street 
illumination of Walnut Street and Fourth 
Avenue, leading to the exposition head- 
quarters. Inside of the building the ceil- 
ing was draped with dark green bunting, 
excluding natural light, the illumination 
depending entirely, day and night, upon 
the electric lighting. Among the features 
cf the interior decorations was an electric 
tcwer which rose to a height of forty feet, 
several thousand incandescent lamps being 
used in the illuminating scheme. 

Another feature was the electric clock, 
an illustration of which is shown here- 
with. This clock was designed and made 
by H. C. Korfhage of Louisville. The 
clock was in form of a pendulum and 
hung from the ceiling at the south end 
of the armory. The pendulum was forty- 
eight feet long, twenty feet, three inches 
wide and weighed over 3,000 pounds. 
There were 5,500 multi-colored lamps. 
The dial was twenty feet, three inches in 
diameter. The time by minutes was in- 
dicated by sixty series of lights, each con- 
taining thirty-two bulbs running radially 
from an ornamental centerpiece to the 
outer edge of the dial. Shorter rows of 
different colored lights indicated the 
hours and these changed their position 
twelve times during each sixty minutes. 
The seconds were shown by sixty lights 
placed at equal distance around the ex- 
treme outer edge of the face. The hour 
figures were about three feet high and 
each second the illumination in the outer 
circle of lights moved forward by one 
digit. The hour hand made its journey 
at five-minute intervals. The clock move- 
ment was controlled from a master clock 
which also formed part of the system in- 
stalled by Mr. Korfhage. A movement 
is under way to purchase this clock so 
that it may be retained in Lonisville. 
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There were some 


special occasions 


‘marking each day and night during the 


exposition. Among the electrical exhibits 
the following were prominently in evi- 
dence: 
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THE ELECTRIC CLOCK. 


The James Clark, Jr., Electric Com- 
pany, Louisville, Ky., showed a complete 
line of motor-driven drills, tool grinders, 
lethes, emery wheels and hacksaws oper- 
ated by Willey motors. These motors are 
built directly into the tool. Another part 
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ing Bryan-Marsh incandescent lamps and 
a sample board showing the lamps of the 
Colonial. Electric Company of Warren, 
Ohio. ‘The demonstrations of electrical 
heating appliances at this booth were 
greatly admired. The company represents 
the American Electrical Heater Company 
of Detroit. There was also an exhibit 
of arc clusters and other specialties made 
by the Benjamin Electric Manufacturing 
Company, Chicago, and the specialties of 
the Marshall Electric Company of Bos- 
ton, Mass. A large glass enclosed model 
of the Cutler-Hammer Manufacturing 
Company’s new switch was shown and 
also a line of Pass & Seymour Company’s 
specialties. A line of devices and auxil- 
iaries manufactured by the George Cutter 
Company of South Bend, Ind., were 
shown, and in addition to these the spe- 
cialties of the Nungesser Dry Battery 
Company; the transformers of the Kuhl- 
man Electric Company for sign operation 
with low-voltage tungsten lamps and the 
renewed lamps of the Economy Electric 
Company of Warren, Ohio. The Chicago 
Fuse Wire and Manufacturing Company 
showed a complete line of outlet boxes, 
fuses and other specialties, and the lines 
of the National Carbon Company and the 
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of the space was devoted to a complete 
line of the company’s motors and gener- 
ators, all operating, a great deal of atten- 
tion being given to the 125-kilowatt 
“Willey” generator. The latter machine 
was one of three to be furnished to the 
new Kentucky State Capitol at Frankfort. 
There was also a large sample board show- 


Holophane Company were well shown. 


T'his was one of the most attractive and - 


effective booths in the exposition. 

The Marconi Wireless Telegraph Com- 
pany maintained stations at both ends of 
the building and exhibited its high-pow- 
ered apparatus. 

The exhibition, of the Louisville Light- 
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ing Company was particularly attractive 
and its representation of the “house elec- 
trical” was decidedly satisfactory. 

The General Compressed Air and 
Vacuum Machinery Company exhibited 
the Thurman portable electric vacuum 
cleaner. 

The Englewood Electric Supply Com- 
pany exhibited a full line of flash lights, 
scarf pins, clocks and pocket cigar light- 
ers. 

The Westinghouse Electric and Manu- 


and general manager, was an interested 
visitor and the friends of the Brilliant 
company were well taken care of by Frank 
B. Galloway, field manager. 

The Nernst Lamp Company of Pitts- 
burg, Pa., was looked after by J. L. An- 
derson, district manager. An attractive 
display of Westinghouse-Nernst lamps 
and chandeliers was made. A fancy Du- 
retta housing lamp with a sixteen-inch 
pear-shaped ball attracted a great deal of 
atterition. The body of this lamp is made 
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hibit was brilliantly illumi:.ated, occupy- 
ing in its three exhibits about 1,000 
square feet of wall space and 600 square 
feet of floor space. Demonstrations were 
made of ironing, washing, freezing, grind- 
ing and sweeping machines, and there was 
also a display of sign lighting, outlining 
and decorative incandescent lamps; the 
“Linolite” system of the H. W. Johns- 
Manville Company was shown here. 

An attractive display of telephone ap- 
paratus was made by Herman C. Tofel of 


JAMES CLARK, JR., ELECTRIC COMPANY. 


LOUISVILLE LIGHTING COMPANY. 


facturing Company was in evidence with 
many of its examples of motor-driven 
electric fans, arc lamps for interior and 
exterior service and incandescent lighting. 

The Sterling Electrical Manufacturing 
Company of Warren, Ohio, was efficiently 
lcoked after by H. A. Tullidge. 

The Brilliant: Electric Company of 
Cleveland, Ohio, made a very attractive 
lamp display in connection with the ex- 
hibit of the Cooper Hewitt Company of 
Louisville. H. H. Cudmore, president 


especially large to conform symmetrically 
with the globe which gives a desirable 
distribution curve. A large reproduction 
of the company’s screw-burner trade- 
mark brought out the particular features 
of this system of lighting. At the request 
of the director of the art exhibit. 
Westinghouse-Nernst single-glower lamps, 
equipped with standard window reflect- 
ors, were used to illuminaté the oil and 
water-color exhibits. 

The Kentucky Electric Company’s ex- 


H. I. WOOD COMPANY. 


Louisville. There was also a full line of 
Mathias Klein & Son’s tools and special- 
ties. 

The American Machinery Company ex- 
hibited examples of its direct-current pas- 
senger elevators of the full magnet type. 
The company also exhibited a line of its 
controllers for freight and passenger ele- 
vators which has recently been brought 
out. The company also manufactures ice 
and refrigerating machinery of they ab- 
sorption ; type, and) one of its ammonia 
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pumps was in operation at the exposi- 
tion. The company also showed a num- 
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The Electric Renovator Manufacturing was looked after by H. F. Wilcox, agent 
Company of Pittsburg, Pa., showed a line 
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GENERAL COMPRESSED AIR AND VACUUM 
MACHINERY COMPANY. 


ENGLEWOOD ELECTRIC COMPANY. 


ber of valves and fittings and photographs 
of refrigerators it had installed. 


for Kentucky and Tennessee. 
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KENTUCKY ELECTRIC COMPANY. 


of commercial and domestic types of “In- 


vineible” electric renovators. 


The exhibit 


The Harry I. Wood Company made an 
interesting exhibit (of Simplex electric 
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heating and cooking apps Columbia 
incandescent lamps, Stave flaming-arc 
lamps, Pyro signs, Arnold vibrators, Del 
curling-irons, fuses, switch boxes and 
specialties of the Chicago Fuse Wire and 
Manufacturing Company and the Na- 
tional Metal Moulding Company and 
Klaxon signal horns, Equipose telephone 
holders, telephones, motors, ignitors and 
electrical supplies of every description. 

The Fairbanks-Morse Company had a 
fine exhibit of alternating-current motors 
and generators, also feed pumps and port- 
able and marine gasoline engines. 

The apparatus of the General Electric 
Company was in evidence in the form of 
turbines, motors, generators, centrifugal 
pumps, arc and incandescent lamps, and 
heating and cooking apparatus. 

The Stromberg-Carlson Telephone Man- 
ufacturing Company made an exhibit of a 
full line of central energy, generator call, 
intercommunicating, interurban railway 
and mine telephone apparatus. The Lou- 
isville Home Telephone Company occupied 
a space with the Stromberg company and 
they used a private branch Stromberg 
board, giving telephone service within the 
exposition and over trunk lines to the 
Louisville Home Exchange and long-dis- 
tance lines. 

The “Firefly” flasher, manufactured by 
the C. O. Sehneider Company, Chicago, 
and which was used to twinkle the “stars” 
at the recent Chicago Electrical Show, was 
used by exhibitors as an attraction device. 
- Among those in attendance were J. H. 
Rell, Electric Appliance Company; F. H. 
Sparks, Nernst Lamp Company; Leon H. 
Frank, Mutual Electric and Machine 
Company; Arthur O. Einstein, Crescent 
Company; H. W. Dickerman, Waverley 
Company; C. C. Lewis, Columbia Incan- 
descent Lamp Company; A. K. Baxter. 
Van Dorn Electric and Manufacturing 
Company; C. L. Hight, Henry D. Sears 
Company; T. T. Barnett, Bryan-Marsh 
Company; R. E. Crockett, chief engineer 
Indiana Reformatory; Henry J. Wigge, 
Jemes Clark, Jr., Electric Company; 
E. C. Campbell, H. W. Johns-Manville 
Company; H. E. Watson, Benjamin Elec- 
tric Manufacturing Company ; E. O. Mun- 
son, Stromberg-Carlson Telephone Manu- 
facturing Company; Leon J. Crane, Co- 
lonial Electric Company; Henry P. 
James, Cutler-Hammer Manufacturing 
Company; T. T. Barnett, Bryan-Marsh 
Company; R. I. Phillips, Cutler-Hammer 
Manufacturing Company; W. C. Wing, 
Brilliant Electric Company; J. B. Wil- 
kinson, Stromberg - Carlson Telephone 
Manufacturing Company. 
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Electrical Equipment of the Gary Steel 
‘Plant Discussed in Chicago. 

On the evening of April 16 a joint 
meeting of the Chicago Section of the 
American Institute of Electrical Engi- 
neers and the Electrical Section of the 
Western Society of Engineers was held in 
the rooms of the latter in the Monadnock 
Block. Notwithstanding the weather, the 
meeting proved to be the best attended 
one ever held in these rooms, there be- 
ing over 230 present. B. R. Shover, elec- 
trical engineer of the Indiana Steel Com- 
pany, was the principal speaker of the 
evening. He gave a very interesting illus- 
trated talk on the electrical equipment of 
the Gary steel plant. Most of his re- 
marks were a résumé of his paper on this 
topic read before the Institute at New 
York on March 12, which has been ab- 
stracted in these columns in the issues of 
April 3, 10 and 17. 

Mr. Shover rapidly traced the develop- 
ment of the Gary plant, which has sprung 
from the sand dunes at the south end of 
Lake Michigan into a 1,280-acre tract 
that has attracted the attention of the 
world on account of its scope as well as 
its equipment and operative methods. He 
called attention to the fact that, aside 
from the extended use of gas engines and 
electric motors, the plant is unique as a 
steel works in that it was built from the 
start on a large scale, embodving the most 
advanced and economical ideas in steel 
making. After giving an outline of the 
general layout he spoke at length about 
the prominent features of the electric 
power station, particularly about the good 
results obtained from the gas engines and 
storage-battery regulating system. 

In explaining why about 22,000 horse- 
power in direct-current motors was in- 
stalled, he said the electrical features of 
the plant were the only ones which were 
in a sense experimental in that complete 
electric driving of rolling mills had never 
been carried out before. Therefore to 
keep down the experimental features in 
this line it was deemed advisable to use 
direct-current motors where such motors 
had been proved to be peculiarly suitable, 
although as soon as alternating-current 
motors are shown to be equally serviceable 
they will doubtless be substituted and the 
plant run almost completely by alternat- 
ing current. Great care was bestowed 
en making perfect ground connections 
throughout the plant. On top of the 
transmission towers a three-eighth-inch 
galvanized steel cable was strung and 
grounded at each tower. The protection 
against lightning was made as complete 
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as possible and no trouble has been expe- 
rienced therefrom. 

Speaking of the raii mill, Mr. Shover 
declared it was not only the largest in the 
world but the first in which the electric 
motor had completely replaced the steam 
engine. To make the control of the mo- 
tors “foolproof” and at the same time 
simpler, automatic remote control was 
adopted and had given excellent results. 
The entire operation of this mill with. 
al] its rolls, tables, saws and other ma- 
chinery was in the control of but eight 
skilled operators. Every precaution that 
could be devised to insure continuous and 
yet safe operation of the machinery had 
been provided. For example, what was 
termed a “mechanical fuse” was installed 
on all the main motor bearings to guard 
against their possible displacement by the 
enormous strains caused by a rupture of 
the main shaft when a piece of cold steel 
is run into the rolls. Another safeguard 
referred to was the provision for rapidly 
stopping the main motors in emergencies, 
since they were mounted and balanced 
so perfectly that without it from one-and- 
one-half to two hours were required to 
bring them to rest. 

In opening the general discussion of the 
subject, James Lyman, of the General 
Electric Company, referred to the great 
contrast in the steel-making methods of 
twenty years ago and now. Probably the 
most striking feature was the utilization 
of blast-furnace and coke-oven by-prod- 
ucts. It has been found that about 
twenty-five per cent more gas was avail- 
able from the blast furnaces than is re- 
quired for the generation of all the power 
used about the plant. Experiments are 
therefore being instituted to utilize this 
surplus power in the form of electrical 
energy for operating electric furnaces in 
direct steel making. 

J. M. S. Waring, of the Electric Stor- 
age Battery Company, described the action 
of the Woodbridge type of split-pole rotary 
that is used in the plant to enable the 
storage battery to take up fluctuations of 
the alternating current as well as direct- 
current systems. 

C. T. Henderson, of the Cutler-Hammer 
Company, spoke of the special features 
that had to be considered in the design 
of the large 10,000-ampere circuit-breaker. 
He also emphasized the importance of 
automatic motor control throughout the 
various mills of the plant, and especially 
in the rail mill. 

Among various questions that Mr, 
Shover was called on to answer was one 
relative to the, plan proposed Ky) some 
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engineers in place of using such a large 
number of gas engines. This was to use 
the gas under steam boilers, from which a 
much smaller number of steam turbo-gen- 
erators of large capacity and small bulk 
could be supplied. Mr. Shover declared 
that while this plan had some advantages 
in lower original cost and cost of attend- 
ance and upkeep, these had been weighed 
against the amount of coal that would be 
required to make up the deficiency in 
gas. 

Near the close of the meeting Chair- 
man W. L. Abbott, of the Chicago Sec- 
tion of the American Institute, announced 
that plans had been made for an inspec- 
tion visit to Gary on Saturday, April 24, 
for the benefit of members of the two 
societies and their friends. 
oDe 
Electric Automobiles for New York Pos- 

tal Service. 

At midnight on April 14 the New York 
general postoffice inaugurated for the first 
time the carrying of mails in that city by 
automobile. Four electric machines have 
been purchased for the purpose. 

The territory to be covered by the new 
service embraces College, M and Wash- 
ington Bridge stations, but the service 
will probably be extended soon to include 
Station J, at Eighth Avenue and One 
Hundred and Twenty-fourth Street, from 
which point close connection can be had 
by pneumatic tube with the Grand Cen- 
tral Station and the general postoffice. 
The new schedule at first calls for trips to 
be made every half hour. Postmaster 
Morgan anticipates that the new motor 
scrvice will materially facilitate the col- 
lection of mails in this city. The service 
will be extended from time to time as cir- 
cumstances require and as the success of 
the machines is demonstrated. 
eso 

Proposed Patent Law Amendment. 

A bill to amend the patent laws of the 
United States has been introduced in the 
House of Representatives by Mr. Mc- 
Fnery. This bill provides that all letters 
patent, or interest in letters patent, that 
may in the future be granted by the 
United States, the ownership of which 
belongs to the original inventor, shall be 
exempt from seizure for debts, except 
voluntarily contracted by the inventor by 
a mortgage or pledge of the letters patent. 
This exemption would not apply to the 
proceeds arising from the sale of the let- 
ters patent, nor to any product of the 
letters patent which is not connected with 
the letters patent. 
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THE DETERMINATION OF THE DIS- 
TANCE AND THE DIRECTION OF 
A SENDING STATION BY WAY OF 
BARRETTER-MEASU REMENT. 


BY BELA GATI. 


In the collision of the ship Florida with 
the Republic, the advantages of the wire- 
less telegraphy became generally proved. 
Since this time it became a law in the 
United States that every ship which comes 
into an American harbor is compelled 
to be fitted up with wireless-telegraphy 
apparatus. Nevertheless, although the 
Baltic, Lucania, La Lorraine, Furnesia 
and Seneca were fitted up with wireless 
telegraphy, without the wonderful pres- 
ence of mind of Operator Binns, the res; 
cue of the Republic would doubtless have 
been a failure. Certainly, it is almost 
superhuman to telegraph ten to twenty 
hours continually on a sinking ship; if 
one takes into consideration, besides the 
above-named ships, the message to the 
shore stations, Sagapano, Long Island, 
Siasconsel on Nantucket Island, and 
South Wellfleet, the services of Mr. Binns 
seem to be so great and unsurpassable as 
not to be hoped for a second time, not 
even from the present highly trained staff 
of the Marconi company. 

It would be much better if, by way of 
automatic signals, it were made possible 
for the sinking ship to give notices of ita 
distance and direction, to other vessels. 
In case of the telegraph operator having 
sustained injury, a sailor could always 
give the letter ¢ during one-minute inter- 
vals, and this would quite suffice to de- 
termine the distance and direction of the 
imperiled ship. Of course, if other ships 
are fitted up with any system of the so- 
celled directive antenne, the matter 
hardly needs more explanation. I want 
to show the case, only, when the rescuing 
ship has an ordinary antenna. 

According to Duddell’s rule, the dis- 
tance between sender and receiver, mul- 
tiplied by the strength of the incoming 
current, is a constant number. This rule 
was proved by Duddell in greater dis- 
tances; this is also good for shorter.’ 

Should, for instance, this constant be 
10,000 kilometre-micro-amperes, on 


50 kilometres, one gets 200 micro-am- 
peres, on 


47% kilometres, one gets 212.7 micro- 
amperes, and on 


53 kilometres, one gets 188.6 micro- 
amperes. 


These values can be measured conve- 
niently enough by the pointer galvanom- 


pee Gati, Physikalische Zeitschrift, 8, p. 
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eter of the Gati barretter-measuring get. 
For example, the rescuing ship, let us 
say, the Baltic, measures the incoming 
current 200 micro-amperes, and, if after 
the run of three kilometres of its original 
course, the measure gives again 200 micro- 
amperes, the Baltic knows that she is not 
nearing the Republic. Now, if the Baltic 
clanges her course perpendicularly to the 
former, and after three kilometres gets 
212.7 micro-amperes, the Baltic will know 
she has gotten into the right course, and 
that the distance is now forty-seven 
kilometres. One can always determine 
the distance of the imperiled ship by two 
measurements which were made in dif- 
ferent courses by some calculations. It 
is not even necessary to know the constant, 
for it can be determined eventually by 
repeated measurements. 

If the sinking ship does not uphold her 
emission of waves constantly, one must 
measure repeatedly. 

By all means, it would be good to ex- 
amine all the wireless stations in regard 
io the Duddell rule. The constant gives. 
so to say, the efficiency of the station. 

Although the damping measurements, 
as Hahnemann’ writes, have only been 
taken into consideration since 1906, and 
the proposed constant measurement 18 
not put into use till now, still, it seems 
to me that the former ordinary aversion 
of measurements by the wireless companies 
are pretty much fallen, so, if not in the 
interest of the passengers, as well as the 
companies, still just as with the wave 
length, the compulsory measurements 10 
this line out to be introduced. 
ede 


London Underground Sues Yerkes Estate. 


Judge Ward, in the United States Cir- | 


cuit Court at New York, on April 6, ap- 
pointed Harrington Putnam, of the law 
firm of Wing, Putnam & Burlingham, 
New York city, receiver of the estate of 
Charles T. Yerkes, the Chicago traction 
man, in an action brought by the London 
Underground Railway Company. 

The action is what is known as a gel 
eral creditor’s suit, and is brought by 
the London company, which controls the 
tube which Mr. Yerkes built, on behalf 
of itself and all creditors. l 

The receiver is appointed to administer 
the property belonging to the estate 10 
New York city. The claim of the Lon- 
don Underground amounts to $800,000, 
and represents what Mr. Yerkes owed on 
his stock holdings in the company at the 
time of his death. 


2 Walter Hahnemann, Jahrbuch. der, draht- 
losen ) Telegraphie,, 1909," p. 294. 
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April 24, 1909 


New York Section, Wluminating Engi- 
neering Society. 

The monthly meeting of the New York 
Section of the Illuminating Engineering 
Society was held on Thursday, April 15, 
at the Engineering Societies Building, 
and, in spite of a change in the date of 
the meeting, the attendance was unu- 
sually good. 

E, L. Elliott called the meeting to 
order, and after the routine business 
had been taken care of, H. Thurston 
Owens, of the committee on papers, pro- 
posed that the general society be invited 
to hold its annual convention in New 
York city at the time of the Hudson- 
Fulton Centennial, early in October, 
which was seconded and unanimously 
carried. 

The first paper of the evening was pre- 
sented by Alfred A. Wohlauer, entitled 
“The Calculation and Design of Illumina- 
tion.” The author called attention to the 
small amount of data available for the 
calculation of illumination, and stated 
that, in the majority of cases where cal- 
culations were necessary, uniform illumi- 
nation was the chief desideratum. After 
a short explanation of the various factors, 
he referred to the formula which he in- 
troduced nearly a year ago covering th» 
number of lamps necessary to obtain uni- 
form illumination. 


FORMULA. 
_ IXS 
~AXL, 


N 


Where 

N = Number 

I = Intensity of illumination, 

S = Surface in square feet 

A = Factor of absorption by re- 
flectors 

Ls = Mean spherical 

power. 

He criticized the “lumens per watt” 
formula brought out by Cravath and Lan- 
singh in that it referred to the lamp 
efficiency, whereas the formula above re- 
fers to the efficiency of the installation. 
He stated that reflections from walls and 
ceiling need only be considered in small 
Tooms, as in large rooms this was a neg- 
ligible quantity, owing to the decrease in 
efficiency owing to dust, etc. 

He also called attention to the fact that 
Where a high suspension and large num- 
ber of lamps are employed the type of re- 
flector did not matter, as the light would 
Overlap and it was simply a question of 
the efficiency of the reflector which deter- 
mined the number of lamps to be used. 

Light sources are usually points for 


candle- 
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circles, whereas objects to be illuminated 
are usually in a square or rectangle, which 
makes it difficult to obtain absolute uni- 
formity in the intensity of illumination. 

The author then presented his “Flux 
of Light” paper, by the use of which the 
flux available within any angle deter- 
mined by the height of suspension could 
be readily obtained, and in the discussion 
which followed J. S. Codman called atten- 
tion to the fact that the same results 
could be obtained by using a scale to fit 
ordinary polar diagram paper, especially 
where the scale agreed with the divis- 
ions on an ordinary one-inch ruler. 

The second paper of the evening was 
presented by Norman Macbeth, entitled 
“The Efficiency of the Small Mantle 


oe eee iia 


H 
$ 
+, 
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EXAMPLE OF “FLUX-OF-LIGHT” PAPER. 


Burner.” The burner under discussion 
consists of a single unit comprised of 
burner, mantle and mica chimney which 
has a horizontal candlepower of 47.6, 
consuming 1.66 cubic feet of gas per hour 
at a pressure of two-and-one-half inches. 

The author presented a chart showing 
the lumens per 100 feet of gas and the 
lumens per watt as compared with other 
gas and electric illuminants, among which 
were the following: 


cen : 
40-candlepower, 1.25-watt tungsten Incan- 
descent 


Another chart showing the effect of 
pressure upon the small burner was pre- 


sented: 


Consumption Amount 
of Gas of Fiux, 
From— Per Cent. Per Cent. 
1 inch to 2 inches, increase.... 6 15 


1 inch to. 3 inches, increase.... 12 34 
1 inch to 4 inches, increase.... 21 46 
1 inch to 5 inches, increase.... 28 57 


Referring to candlepower depreciation 
the author stated that tests made of a 
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Welsbach and a cheap mantle showed the 
following results: 


Chea 
- Welsbach, Mantle, 
Per Cent Per ee 


For the first 100 hours....... 10 

For 100 to 250 hours........ 6 9.5 
For 250 to 500 hours........ 12 22.6 
For 500 to 1,000 hours........ 8 52.6 


During the discussion V. R. Lansingh 
referred to a paper which he presented 
some time ago covering specifications for 
testing of gas mantles and desired to 
know if anything had been done along 
those lines. g 

Mr. Macbeth replied that, although 
nothing had been done, it was undoubt- 
edly desirable that specifications be 
adopted. 

Mr. Owens stated that probably the 
reason nothing had been done along these 
lines was because mantles are being con- 
tinually improved and that, owing to the 
wide discrepancy between the cost of gas 
and electric lighting, the custom was be- 
coming general among gas companies to 
maintain lamps on a rental basis and the 
prices amply covered even the poor quality 
mantle. 

P. S. Millar criticized the figures pre- 
sented by Mr. Macbeth as being labora- 
tory conditions and not those of actual 
service, where the effect of changes in 
pressure manifestly altered the con- 
ditions. 

In reply Mr. Owens stated that gas 
pressures were maintained in a manner 
comparable with voltage regulation, and 
Mr. Millar then called attention to a 
number of tests which he had recently 
made in a number of central stations 
where the voltage regulation had not al- 
tered over five per cent. 

Mr. Macbeth stated that it was not a 
question of percentage, due to the fact 
that in the case of carbon lamps ninety 
per cent of the life is lost if the voltage 
is increased ten per cent, whereas gas 
mantles will stand many times this 
amount, 

The May meeting is to be held in the 
‘T'wenty-second Regiment Armory in con- 
nection with a municipal art exhibit, 
when E. L. Elliott will read a paper on 
“Art in Exterior Lighting,” the date be- 
ing May 6. 

— © & @ 
Auto Show in South 

Preliminary arrangements for an auto- 
mobile show to be held in Atlanta, Ga., 
next fall or winter have been made at 
the New York headquarters of the Na- 
tional Association of Automobile Manu- 
facturers, under the auspices of which or- 
ganization the exposition» will be con- 
ducted. 
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Spring Meeting of the American Society 
of Mechanical Engineers. 

The American Society of Mechanical 
Engineers will hold its spring meeting in 
Washington, D. C., May 4 to 7%. Profes- 
sional sessions will be held at which pa- 
pers on the conveying of materials, gas 
power engineering, steam turbines, the 
specific volume of saturated steam, oil- 
well pumping and various other subjects 
will be discussed. 

At the reception, which will be held in 
the New Willard Hotel, an address of 
welcome will be made by the Hon. B. F. 
Macfarland, president of the Board of 
District Commissioners, with a response 
by Mr. Jesse M. Smith, president of the 
society. 

During the convention President Taft 
will hold a reception for the members at 
the White House. The War Department 
will give a special exhibition drill of the 
United States troops at Fort Myer, to 
which the members and guests will be 
invited. At the same time, if the con- 
ditions are favorable, an ascension of a 
dirigible balloon will be made and prob- 
ably also that of an aeroplane. 

An address will be given by Rear-Ad- 
miral Melville, retired, past-president of 
the society, and former engineer-in-chief 
of the Navy, the subject being “The Engi- 
neer in the Navy.” This evening will be 
made the occasion for the presentation to 
the National Gallery of a portrait of Rear- 
Admiral Melville, presented by friends 
and admirers. It will be received for the 
National Gallery by Dr. C. D. Walcott, 
secretary of the Smithsonian Institution. 

F. H. Newell, director of the Reclama- 
tion Service, will deliver an illustrated 
address on “Home Making in the Arid 
Regions.” Trips will be made to various 
points of interest about the city. 

The papers to be presented are as fol- 
lows: “A Unique Belt Conveyor,” Ellis 
C. Soper; “Automatic Feeders for Hand- 
ling Material in Bulk,” C. Kemble Bald- 
win; “A New Transmission Dynamom- 
eter,” Prof. Wm. H. Kenerson; “Polish- 
ing Metals for Examination with the Mi- 
croscope,” A. Kingsbury; “Marine Pro- 
ducer Gas Power,” C. L. Straub; “Oper- 
ating System for a Small Producer Gas 


Power Plant,” C. W. Obert; “A Method. 


of Improving the Efficiency of Gas En- 
gines,” T. E. Butterfield; “Offsetting 
Cylinders in Single-Acting Engines,” 
Prof. T. M. Phetteplace; “Small Steam 
Turbines,” Geo. A. Orrok; “Oil-Well 
Tests,” Edmund M. Ivens; “Specific Vol- 
ume of Saturated Steam,” Prof. C. H. 
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Peabody; “Some Properties of Steam,” 
Prof. R. C. H. Heck; “A New Departure 
in Flexible Staybolts,’” H. V. Wille. 

A discussion on safety valves follows 
after the paper by Mr. Ivens. 
ede 
Seattle-Spokane Electric Road. 


Official announcement is made by 
Colonel Albert M. Dewey, of Spokane, 
president of the Okanogan Electric Rail- 
way Company, that French capitalists 
have taken over a bond issue of $3,000,- 
000, the money from which will be used 
to build a line from Nighthawk, in north 
central Washington, to a point near the 
head of navigation on the Columbie 
River, seventy-five miles, affording com- 
munication with the outside, for a rich 
lumber, mineral and agricultural district 
not now served by a railroad. 

The road will also be extended east to 
Spokane and west to Seattle, making a 
system of more than 500 miles, for the 
construction and equipping of which 
Colonel Dewey says ample capital has 
been secured, adding: 

“We have had engineers in the field 
several months, running preliminary sur- 
veys for an electric railway from Spo- 
kane to Seattle, and are now looking for 
a feasible pass through the Cascade Moun- 
tains, near the west fork of the upper 
Methow River. 

“I have interested capitalists in the 
line, and if we can find the right pass we 
shall build by way of Bridgeport and the 
Methow Valley and down the Skagit River 
to a point which will give us a connection 
with the Great Northern Railway at Rock- 
port, going thence into the Sound cities. 
We have a fifty-year franchise, right-of- 
way and charter. 

“The line will pass through Loomis, 
Okanogan, Ophir, Malott, Brewster and 
Riverside. It will connect at the north 
end with Victoria, Vancouver & Eastern 
extension of the Great Northern Railway, 
thus giving us Spokane connection on the 
east and the Sound cities on the west. 
We want direct communication with Seat- 
tle and Spokane, and we are now running 
a line of survey to secure a feasible route 
with that end in view.” 
ede 
Charges Against Chicago City Railway. 

As a result of an investigation recently 
ordered by Mayor Busse, the firm of 
Price, Waterhouse & Company, certified 
auditors, has made a report in which it 
is alleged that the city of Chicago has 
been deprived of greater profit in the op- 
eration of the Chicago City Railway. 
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Convention of the Electrical Contractors, 

The ninth annual convention of the 
National Electrical Contractors’ Associa- 
tion will be held at the New Boody House, 
Toledo, Ohio, on July 21, 22 and 23. The 
convention will be run on the same gen- 
eral plans as the last one. There will be 
no exhibits or advertising features of any 
kind. 

Preliminary arrangements for the meet- 
ing contemplate the following general 
programme: July 20 — Directors’ meet- 
ing. July 21—Open session at 10 a. m.; 
business session at 2 p. m.; meeting of the 
Ladies’ Auxiliary Association ; ladies’ trol. 
ley ride in the evening. July 22—Open 
session at 10 a. m.; business session at 
2 p. m.; ladies’ trolley ride up the scenic 
Maumee Valley in private cars; men’s 
banquet and ladies’ banquet in the even- 
ing. July 23—Boat ride to Sugar Island 
Park, Detroit River, where the ball game 
between the eastern and western teams 
will be held; dinner on the boat. 


The local arrangements for the meet 


ing are in charge of a committee consist- 
ing of M. W. Hansen, Emil Grah and 
Charles M. Eddy of Toledo. The secre- 
tary of the association is W. H. Morton, 
41 Martin Building, Utica, N. Y. 

ese 


Electrical Supplies for the United States 
Navy Department. 


The Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., 
will open bids on the dates specified, for 
the following electrical supplies: April 
27%. Six hot-wire ammeters, twenty elec- 
tric heaters, 40,000 feet of single-con- 
ductor wire, for delivery at Brooklyn 
(N. Y.) Navy Yard; 15,000 feet of light- 
ing wire, 4,100 pounds of wire, for deliv- 
ery at Norfolk (Va.) Navy Yard. May 
4. 200 feeder boxes, 1,000 feet of tele- 
phone cable, seventy-five pieces of carbon 
plate for brushes, 2,000 feet of iron con- 


duit, lamp cord, for delivery at Brooklyn 


Navy Yard; fifty-four soldering irons, 
for delivery at Philadelphia (Pa.) Navy 
Yard; micanite plate, 100 pounds of red 
fiber rod, 100 pulling sleeves, 500 lamp 
sockets, supplies, 1,000 pounds of rubber 
tape, 300 feet of red fiber tubing, twelve 
voltmeters, copper wire, for delivery at 
Brooklyn Navy Yard. Where quality 28 
not stated the amount is stated as “milk 
cellaneous.” Applications for the num- 
bered schedules pertaining to the above 
may be obtained from the bureau or upon 
application to the Navy Pay Office nearest 
each navy yard. 


ne 
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Bay State Trolley Plan. 


It is stated officially that the only im- 
portant change made by the New Eng- 
land Investment and Security Company 
on its Massachusetts trolleys is the retire- 
ment of President Mellen, of the New 
Haven company from all official connec- 
tion with the corporation. Certain se- 
curities of the Worcester, Webster and 
Dudley street-railroad companies will be 
sold, but the lease of these properties will 
he held. 

The trolley holdings will have almost 
the same standing as the Boston & Maine 
in its relations to the New Haven cor- 
poration. 

The trolleys concerned consist of six- 
teen roads, with 565 miles of tracks, capi- 
tal stock of $11,625,000, and a debt of 
$3,234,000, and represent one-fifth of the 
total mileage of the Massachusetts elec- 
tric railways. 
ede 
Electric Block System for the Boston & 

Maine Railroad. 

A new supply station and headquarters 
is in course of erection at Athol, Mass., 
to be used in connection with the new 
electric-signal system which will be in- 
stalled on the “Athol Branch” of the Bos- 
ton & Maine Railroad. 

The new structure is to be built op- 
posite the local depot. The Athol divi- 
sion of the service will extend as far east 
as Royalston and west to Orange. There 
will be two employes in charge of this 
section, a battery man and a maintainer. 
The new building will be used to store 
batteries and wire and will have a small 
office. 


ede 


Suspension Railway for Bustleton, Pa. 


It is proposed to erect a suspension rail- 
way, which, if built, will be the first in 
the United States, along Bustleton Ave- 
nue, between Frankford Avenue and the 
Bustleton Turnpike Road, near Philadel- 
phia. The title of the company is the 
Bustleton & Byberry Suspension Railway 
Company, and the parties interested are 
the same who have been seeking a sur- 
face franchise over the same route. 
opo 
New Jersey Trolley Freight Bill Passed. 

The amended Gaunt trolley freight bill 
has passed the New J ersey ` House. 
As the bill now stands no unlimited fran- 
chise is given, and municipalities can 
regulate the hours during which freight 
may be carried through the streets. Some 
of the objectionable features pointed out 
by the governor in his first veto are said 
to be still in the bill. 
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JOHN CHAMBERLIN FISH. 


A LEADING INCANDESCENT-LAMP MANU- 
FACTURER AND PROMINENT BUSINESS 
MAN PASSES AWAY. 


. 


Mr. John Chamberlin Fish, well known 
to the electrical industry as president of 
the National Electric Lamp Association 
and of the Shelby Electric Company, 
passed away suddenly on Friday, April 16, 
after an illness of only four days. He 
was born in Sheldon, Vt., on April 14, 
1864. At an early age he moved to Ohio 
and secured his education in the public 
schools of Akron and Shelby, eventually 
graduating from Kenyon College at Gam- 
bier. 

Mr. Fish first became identified with 
the electrical business when he organized 
in 1896 the Shelby Electric Company, 
which owes its great success to his ex- 


JOHN CHAMBERLIN FISH. 


traordinary ability and determination. At 
a later date Mr. Fish also became presi- 
dent of the National Electric Lamp Asso- 
ciation, the formation of which was 
greatly due to his efforts. 

John Chamberlin Fish was an ex- 
tremely public-spirited man, and for the 
past twenty years had exerted a great 
part of his efforts to the building up of 
Shelby, Ohio, the city in which he re- 
sided. It was due to him that many 
manufacturing concerns sprang up and 
flourished therein. 

Mr. Fish at the time of his death, 
aside from being interested in the elec- 
trical business, was president of the fol- 
lowing companies: Shelby Printing Com- 
pany, Shelby Water Company, Ohio 
Seamless Tube Company, and Auto-Call 
System Company, as well as vice-presi- 


dent of the Shelby Telephone Company, ` 


and a director in the Citizens’ Bank; all 
of these being located in Shelby. 
Aside from endeavoring to benefit his 
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place of residence in business ways, Mr. 
Fish also devoted a great deal of his time 
to the intellectual side, being president 
of the board of education. 

Mr. Fish was a member of the Knights 
of Pythias and Elk lodges, and was presi- 
dent of the Colonial Club of Shelby and 
the Shelby Business Men’s Association. 

Mr. Fish has done more for the people 
of Shelby, individually and collectively, 
than anyone else residing within its lim- 
its, and in that place his name will live 
forever. 

There are a multitude of people who, 
through the demise of Mr. Fish, have lost 
their best’ friend. He was a broad- 
minded, thoughtful, democratic, public- 
spirited man, a man who has caused the 
world to be better because of his having 
lived. 

The death of Mr. Fish has brought 
scrrow to a multitude of people, not only 
in his home town, but throughout this 
country from coast to coast. 

He is survived by a widow and three 
sons, DeForest R., Cortez Carlisle and 
John C., and by his mother and one sis- 
ter, with whom everyone who has met 
Mr. Fish sympathizes in their affliction. 
eo 
Army Experiments with Wireless Tele- 

phone. | 

Two sets of wireless telephones are be- 
ing experimented with by the army at 
Fort Myer, Va. A communication has 
been had at a distance of five miles. The 
officers of the Signal Corps in charge are 
highly pleased with the results go far, 
and the army will conduct a long series 
of experiments looking to the improve- 
ment of this line of communication. 

An appropriation of $30,000, made in 
the army appropriation act, has been 
made available for the purchase of in- 
struments and the continuance of experi- 
mental work. In consequence the work 
will be conducted at Fort Myer on a 
larger scale, and Signal Corps experts 
will direct their efforts toward the per- 
fecting of the wireless telephone. 
ede 
Turbo-Generator Train-Lighting Sets. 

All suburban trains of the Burlington 
out of Chicago are to be lighted with elec- 
tricity. This is the result of a long test ` 
on one train with a system of lighting by 
means of a turbo-generator, attached to 
the top of the locomotive boiler between 
the sand box and the steam dome. Steam 
iv taken from the boiler. The new style 
of dynamo lights the engine headlight, 
the cab and nine cars, including four 
lights on each) car platform. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


ANERICAN TELEPHONE AND TELEGRAPH. 


The income statement of the American 
Telephone and Telegraph Company for 
the month of March and three months 
ended March 31, 1909, compares as fol- 
lows: 


March: 1909. 1308. 
Interest and other revenue.$ 836.429 $ $33.769 
Telephone traffic, net....... 295,482 256,134 
Real estate. ..... cece cece ec aee 6,523 4,511 
Other source8.......e.-eeeeee 99 647 35,728 

Total earnings............ $1,238,081 $1,130,142 
Expenses ....... eee ee eee eees 237,882 184,976 

Net sooro Soro e Ee a wee $1,000,199 $ 945,166 
Deductions .......c. eee ee eee 666,236 617,640 

Balance:...oc 6 Overs u Oa $ 333,963 $ 297,526 

January 1 to March 31: 

Dividends received.......... $3,713,106 $3,403,566 
Interest and other revenue.. 2,547,729 2,489,849 
Terephone traffic, net....... 1,011,977 955,964 
Real estate.........ccc eevee 24,075 22,737 
Other gourceS........000 5 wee 304,407 153,280 

Total earnings............ $7,604,296 $7,023,399 
Expensés sec guNoe eda ed eons 555,937 526,187 

NOt sde eene eae ewes $7.018,358 $6,497.211 
Interest  Seirtesrnes euni eiea 2,221,080 1,928,580 

Balance: «234 those rie eee 34.797,278 $4,568,630 
Dividends paid.............. 3,333,064 3,050,560 

Balance .c625ci0. sts eens es $1,464,213 $1,518,070 

AMERICAN TELEPHONE ASSOCIATED. 


The report of all the associated Bell 
Telephone operating companies (not in- 
cluding the long-distance lines) of the 
American Telephone and Telegraph Com- 
pany for the two months ended February 


28 compares as follows: 
January 1 to February 28: 


GTrOSS epee ee tae does $21,269,800 $20,080,100 
Expenses ....ccccecsccecee 15,681,200 14,700,900 
INCU a a Sania arden Bo $ 5,588,600 $ 5,379,200 
Interest ....essssoeneseeso. 1,184,600 1,299,800 
FRalarce cco esiseiugiee ss $ 4,404,000 $ 4,079,400 


PHILADELPHIA ELECTRIC. 


The Philadelphia Electric Company’s 
report for the year ended December 31. 
1908, has been issued. The income ac- 
count compares as follows: 


1908, 1907. 
CHOSE! Jac vss ck E $5.244.963 $4,984,350 
Exp., taxes and charges.... 4,285,301 4,075,001 
Surplus <4 508 $40S sa aakawes $ 959,662 $ 909,349 
Dividends 62 asad ose ewes 711,068 499,935 
Net surpluSs......saseuus sas $ 248.594 $ 409,414 
Previous surplus............ 2,141,934 1,732,520 
Total SIPS ses ee eats $2,390,528 $2,141,934 
Stock dividends.............. *999,510 TE 
Profit and loss surplus...... $1,591,018 $2,141,934 


sA stock dividend, representing instal:inent on 


stock, credited to stockholders and = charged 
against surplus. 


CANADIAN WESTINGHOUSE COMPANY, LTD. 
The annual report of the Canadian 
Westinghouse Company, Limited, which 
was submitted to stockholders on March 
30, shows net profits for the vear 1908 of 
$320,377 and a total unapportioned sur- 
plus of $431,724. The usual dividends 
of six per cent were paid out of profits. 
At the annual meeting of the Canadian 
Westinghouse Company, held in Hamil- 
ten, Ontario, the same dav, the retiring 
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directors were re-elected. At the subse- 
quent meeting of the directors the follow- 
ing officers were elected : 

President, George Westinghouse; first 
vice-president, L. A. Osborne; third vice- 
president and general manager, Paul J. 
Myler; secretary, John H. Kerr. 


MEXICAN TELEPHONE AND TELEGRAPH. 


The Mexican Telephone and Telegraph 
Company has issued a comparative state- 
ment of earnings, for twelve months 
ended February 28, 1909, as follows 
(Mexican currency) : 


1909. 1908. 
Grogs. 055254 G saa She eee Ree $385,767 $388,033 
Operating eXpensSeS........eeeee 148,575 153,446 
Maintenance (hoes Se EN ese ee aes 535,756 55,921 
Not: ssa raae bee wea oes $204.331 $209,367 
Maintenance ......eceeccccccee’s 161,020 92,990 
Subscribers .....e.ccesceceucece 6,943 5,975 


AMERICAN DISTRICT 
NEW 


TELEGRAPH OF 
JERSEY. 


The American District Telegraph Com- 
pany of New Jersey has issued its final 
audited statement for the year ended De- 
cember 31, 1908. The comparative state- 
nient follows: 


1908. 1907. 
Gron oeei o e ua 
NET ode te EEE E ee $ 785,882 $ 712,960 
Dividends ....soessssesesse.s 398,088 396,889 
Surplus 2... csccssseetees $ 387,793 $ gawd 


The surplus on December 31, 1907, 
was $1,244,942, which, added to surplus 
for the year, $387,794, makes a total 
profit and loss surplus, December 31, 
1908, amounting to $1,632,737. 


CHICAGO RAILWAYS. 


Passenger receipts of the Chicago Rail- 
ways Company the past two months in- 
creased $234,000, indicating gross earn- 
ings of $12,600,000 for the fiscal year 
ending January 31, 1910, as compared 
with $11,000,000 last vear. The passen- 
eer revenue the past two months compares 
as follows: 


1909. 1908, 1907, 
February ......eeeeee $551,834 $742,826 $700,873 
EU aa a matee 4 Shatner 965,692 $40,743 828,906 


Rehabilitation work on the North and 
West Side lines is progressing rapidly. 
Five car-houses will be completed this 
vear. One at Twenty-fifth and Leavitt 
streets is practically completed, with a 
capacity of 142 cars; another at Lincoln 
and Sheffield avenues, providing for 
ninety-four cars, will be ready in three 
months. The so-called limits barn wil! 
be rebuilt by September at a cost of 
$200,000, with accommodations for 
eighty-six cars and modern repair and 
cleaning facilities. Two others, af Og- 
den Avenue and Twenty-second Strect 
and at Kedzie Avenue and Van Buren 


Vol. 54—No., 17 


Street, will be ready by the end of the 
vear. The latter will cost $400,900. 

The Board of Supervising Engineers 
has cut $369,000 from the company’s 
charge against the joint account with the 
city on the ground that the amounts in- 
volved represent legal expenses incurred 
by the Union Traction receivership. 


WASHINGTON RAILWAY. 

The Washington Railway and Electric 
Company, Washington, D. C., has issued 
its annual report for the year ended De 
cember 31, 1908. The income account, 
including subsidiary companies, compares 
as follows: 


1908. 1907. 
CROSS eoio eA n nies $3,720,573 $3,385,748 
Expenses 2... ccc c cere erences 1,856,171 1,748,752 
Net certi eanan e eeAae ee $1,864,402 $1,636.996 

Other income........----++6. 37,525 42, 
Total income............+5 $1,901,927 $1,679,349 
Charges ....essesssessseseesu 1,177,491 1,107,228 
Surplus ....ssssescoeserers $ 724,436 $ 572,121 


The net income of the whole sys- 
icm for the year ended December 3l, 
1908, as shown above, was $724,436, of 
which $108,379 was applied directly by 
the subsidiary companies without passing 
through the profit-and-loss account of the 
Washington Railway and Electric Com- 
pany, leaving net income $616,057, which 
equals five per cent on the $8,500,000 
preferred stock and 2.94 per cent on the 
$6,500,000 common stock. 


TRI-CITY RAILWAY AND LIGHT. 
The Tri-City Railway and Light Com- 
pany has issued its report for the year 
ended December 31, 1908. The income 


account compares as follows: 


1908. 1907. 


Cy E er are $1,819,077 a 
5 069,316 bon ee 
Expenses and taxes......-+> 1,069 eee 
Ce ee eee eee ee ee $ 719,761 $ a 

> r : t 294 JAY 
Interest and sinking fund... 490 ee 
Surplus sarr eines e Cees, $ 259.467 $ re 
ivic : 166.347 ae 
Dividends ........-.-e ee eee noti — 
Net surplus. ......sss eertse $ 93,120 $ 90,49 


President Joseph F. Porter says of op- 
erations during the fiscal year ended De 
cember 31: 

“As compared with 1907, gross eari 
ings show an increase of 2.06 per cent, 
while net earnings, due to improvements, 
increased efficiency and economies 1 °F 
eration, improved 15.35 per cent. The 
surplus was sufficient for the full years 
dividend of six per cent on the preferred 
stock, with a balance remaining of $93,- 
119, equal to 1.03 per cent on the Me 
000,000 of common stock. 

“The severe depression which 
during the vear in trade in general, mè 
terially affecting all branches of indus 
tries throughout thes country, Wa y 


prevailed 


pE- 
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course, felt in the Tri-City districts, but 
the effect there was perhaps not so mani- 
fest as in other sections, owing in a meas- 
ure to the uniform stability of the com- 
munities. The increase in net earnings 
has been accomplished without sacrificing 
in any way adequate maintenance of the 
property. 

“Until the prospects for a return to 
normal business conditions could be more 
accurately gauged, the directors deemed it 
unwise to proceed with certain improve- 
ments which had been in contemplation, 
ccnsidering it more prudent to merely 
continue the construction work which was 
absolutely necessary to maintain the prop- 
erties and to enable it to cope with the 
necessities of increased business. Such 
construction work, therefore, was confined 
to the completion of the electric power 
plant at Moline, the installation of ad- 
ditional apparatus at the gas plant at 
Moline, completion of the new heating 
plant and the necessary expenditures for 
new business in the gas and electric sys- 
tems. 

“Since writing the above, earnings and 
business conditions have improved suffi- 
ciently to seem to justify a resumption 
of the improvements spoken of, and work 
has accordingly been continued.” 


AMERICAN GAS AND ELECTRIC. 


The American Gas and Electrice Com- 
pany reports for March and three months 


compared as follows : 


March: 1909. 
Gross (operating companies). . . $208,536 
Net (including A. G. & E.)..... 
Interest on bonds............... 


Preferred dividends............. 6,720 
Surplus oat oe e a ged Seb cate esesng ie 27,661 6,277 
January 1 to March 31: 
Gross (operating companies)... 652,620 550,448 
Net (including A. G. & E.).... 199.653 186,127 
Interest on bonds............... 78,625 78,625 
Preferred dividends............. 23,161 20,160 
Surplus hoc ies o od wane heen 97,967 37,442 


NEW YORK EDISON COMPANY. 


According to the report of the New 
York Edison Company to the Public Serv- 
ice Commission, issued April 15, the com- 
pany’s revenues from sales of electricity 
in the six months ended December 31 last 
were $7,231,000, its operating expenses 
$4,644,000, and its net corporate income, 
after adding receipts from all other 
Scurces and deducting bond interest and 
other similar expenses, $1,191,000, an 
amount less than the three per cent divi- 
dends of $1,351,000 paid in the same 
period. The final surplus account equaled 
$12,849,000. 

The company reported increases of 
More than $1,110,000 in accounts receiv- 
able, $2,044,000 in cash, and $5,469,000 


‘in advances from controlling and affil- 


lated companies. Its consumers increased 
by 6,649 meters by 6,359, and employes 
by 704 in the six months covered by the 
report. The Consolidated Gas Company 


controls the Edison Company by stock 
ownership. l 


LONDON UNDERGROUND. 


The Underground Electric Railways of 
London report gross earnings for the 
week ended March 27 and twelve weeks 
ended March 27, 1909, compared as fol- 
lows: 


Company: 1999. 1998. 
Bakerloo .............0..005.. £ 3.415 £ 3,035 
Piccadilly 246004 T eee. 5,930 5,495 
Hampstead ..............0.008 3,855 3,140 
Distiiet ceca oe Gay d enaos 10,014 8,918 
TraMWaygS eens te ordiig tre dts ing 5,185 9,086 

Botal zatearen aoc £ 28,399 £ 26.014 
To date, twelve weeks........ 352,981 508,875 


UNITED RAILWAYS OF BALTIMORE. 


The income acccunt of the United Rail- 
ways and Electric Company of Baltimore 
for the year ended December 31, 1908, 
compares as follows: 


1908. 1907. 
Gross ee a are eae $6,834,802 $7,018,081 
Expenses 065 bikie one ove Sven wt 3,293,338 3,470,087 
Nêt oases eenia eao $3,541,464 $3,547,994 
Other income................ 3,240 6,905 
Total income.............. $3,544,704 $3,554,499 
Charges sass tasciecnw accuse 2.687, 182 2,487,942 
Surplus ............e.0ceee $ 907,522 $1,066,557 
Extra expenses.............. 813,751 1,028,899 
Ealance «oy bei a ag etsy $ 93,771 $ 37,658 


Comparing 1908 results with those of 
1907, gross earnings decreased $183,279, 
or 2.61 per cent; operating expenses de- 
creased $176,749, or 5.09 per cent; other 
income decreased $3,265; fixed charges 
increased $149,240, or six per cent. The 
amount carried to profit and loss for the 
year increased $56,113. 

In his annual report President IIouse 
said, in part: “While the gross revenue 
shows a decrease, as compared with 1907, 
the results nevertheless should be gratify- 
ing, especially when the universal finan- 
cial and industrial depression that pre- 
vailed throughout the year is considered 
and the fact that during 1908 there was 
no special period of extraordinary receipts 
such as was furnished by the home-com- 
ing celebration in 1907.” 

The increase in fixed charges is due 
to the additional obligations incurred for 
rntals on Maryland Electric Railways 
Company’s property, increase in interest 
on the new funding bonds and increase 
in taxes. The percentage of operating 
expenses to gross earnings was 48.18 per 
ccnt, as compared with 49.44 per cent in 
1907, a decrease of 1.26 per cent. 

The stockholders of the United Rail- 
ways and Electric Company at the annual 
meeting re-elected the directors. 
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LONG ISLAND RAILROAD. 


At the annual meeting of the Long 
Island Railroad Company, at which the 
retiring directors were re-elected, the re- 
port for the year ended December 31 was 
issued showing gross earnings of $9,818,- 
044, a decrease of $311,863 from 1907. 
Operating expenses were reduced by 
$1,259,349 to $7,267,235, excluding taxes, 
which amounted to $393,311, leaving net 
earnings from operation of $2,157,997. 
After’deducting rentals paid, the net op- 
erating earnings were $1,870,374, a gain 
over the previous year of $811,876. 

The addition of earnings from other 
sources, including rents and interest from 
investments, brought the gross income to 
$2,087,242, a gain of $696,675 over the 
gross earnings of 1907. The payment of 
fixed rentals on leased roads, interest, etc., 
left a deficit of $276,088, compared with 
the deficit for 1907 of $858,828. 

The report of President Ralph Peters 
comments on the extension of electric 
service from Queens to Hempstead dur- 
ing the year, the results of which, he says, 
were very satisfactory. 

The funds to meet the road’s capital 
requirements were advanced by the Penn- 
sylvania Railroad Company, and in this 
connection it is stated that about $6,000,- 
000 has been advanced by the Pennsyl- 
vania for additions and improvements in 
eddition to the $22,000,000 expended for 
these purposes from the proceeds of the 
bonds sold. 


AMERICAN LIGHT AND TRACTION. 
The American Light and Traction 
Company’s report for the quarter ended 


March 31, 1909, compares as follows: 


1909. 1908. 
Earnings on stocks of subsidiary 
companies owned by this com- 


DAVIN. oreesa nenien ee swe wees $775,549 $600,463 
S 


Miscellancous earnings......... 08,630 
Gross earningS.............00. 3848,032 $099,093 

EXPENSES ca cheats ined neetaes 20,023 12,000 
Net earmingS........ccece cee, $822,009 $647,093 
Dividends accrued: 

On preferred stock............. 213,543 213,543 

On common Sstock.............2. 160,039 101,410 
Total dividends............... $373,582 $314,953 

Surplus for quarter............. 445.426 332,140 

Reconstruction reserve,......... 176,500 176,499 
Net ‘SUPDIUS . 255.0460 one sak 271,926 $155,640 


The surplus and earnings accounts for. 
the last twelve months shows: | 


Surplig account, March 31, , 
TOOS. aa ads E A e aE oe $3,148,467 

Net earnings twelve months, . 
ending March 31, 1909...... 2,852,979 
Dividends: 

On preferred stock...$854,171 

On common stock.... 553,712 
Total dividends..... 1,407,883 
Surplus earnings for twelve 

months E E E a $1,445,095 ` \ 

I.<ss amount carried to recon- 
struction resServe..........66 681,000 i ' 
Net gain in surplus acct... 764,095 


Total net surplus, March 31, 19097. \. $3,912,563 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


THE DESIGN OF INTAKES FOR HYDRO- 
ELECTRIC PLANTS. 

This is the subject of an article by J. B. 
Balcomb. The author deprecates the rule- 
of-thumb methods so often employed and 
offers a treatment used by him in his own 
practice. He takes an actual case and 
assuming a length of intake determined 
by practical considerations divides this up 
into a number of equal sections to be cal- 
culated separately. By the aid of some 
simple mathematics, the elementary prin- 
ciples of hydraulics, and the use of Kut- 
ter’s formula, the author proceeds to es- 
tablish his result. In conclusion, while 
advocating mathematical computation to 
a predetermined degree of accuracy, Mr. 
Balcomb mentions some practical consid- 
erations which occasion the seasoning of 
mathematically obtained results with a 
wise admixture of “common sense.”— 
Abstracted from Engineering News (New 
York), April 8. 

< 
ELECTRICALLY OPERATED CENTRIFUGAL 
PUMPS IN BELGIUM. 

The author asserts that the multi-stage 
centrifugal type is the best form of elec- 
trically operated pump for high-pressure 
service in mines. Various types of elec- 
trically operated pumps are described and 
illustrated, both for direct and for alter- 
nating currents. One of the examples is 
a 135-horsepower electric pump at Schlai- 
gneau. The combined efficiency of motor 
and pump is 67.5 per cent, and from 
135 to 140 cubic metres of water are 
raised per hour to a height of 180 to 190 
metres. The dimensions of the motor 
and pump combined are four by 1.2 by 
1.8 metres. This electric pump was in- 
stalled to replace two steam pumps of 
fifty and sixty cubic metres per hour ca- 
pacity, respectively. Great economy of 
space is effected by the change, as each 
of the steam pumps required an under- 
ground chamber 3.5 metres wide by 6.5 
metres long.—Abstracted from Mining 
Science, April 8. 

< 
THE BELIN TELESTEREOGRAPH. 

The principle of this apparatus for 
transmitting photographs to a distance is 
briefly as follows: At the transmitting 
station a gelatine negative with hollows 
and reliefs is rolled on a cylinder; a stylo 


bearing on the negative displaces a small 
wheel over the twenty contacts of a rheo- 
stat, which is traversed by the line cur- 
rent. At the receiving station a Blondel 
oscillograph sends a luminous ray through 
a transparent screen with twenty gradu- 
ated shades. After leaving the screen the 
ray passes through a lens and is pro- 
jected on a slot, behind which a sheet of 
sensitive paper mounted on a cylinder is 
being moved. The hollows and reliefs of 
the transmitting negative are thus repro- 
duced on the developed sensitive paper 
as more or less dark spots, and as the hol- 
lows and reliefs correspond to the differ- 
ent shades of the image from which the 
transmitting negative is prepared the pic- 
ture is reproduced at a distance if the 
cylinders rotate in synchronism. Experi- 
ments have recently been made between 
Paris and Lyon and a photograph ten by 
fourteen centimetres in size was trans- 
mitted in five minutes and twenty sec- 
onds.—Translated and abstracted from 
La Revue Electrique (Paris), March 30. 


< 


A NEW METHOD OF FUSING COPPER LEAD- 
ING-IN WIRES INTO INCANDESCENT 
LAMPS. 

Many attempts have been made to util- 
ize copper and other cheap metals and 
alloys for leading-in-wires of incandescent 
lamps in place of platinum, but without 
satisfactory results. Recent experiments 
of Bastian and Carvert of London have 
shown that copper can be used for this 
purpose, if those parts of the copper elec- 
trodes to be fused into the glass are spe- 
cially prepared. These investigators con- 
sider it absolutely necessary that the cop- 
per conductor be flattened at the point 
where it is fused into the glass and that it 
have the smallest cross-section consistent 
with the required conductivity and me- 
chanical strength and at the same time 
the largest practicable surface. The thick- 
ness of the flattened part of the conductor 
must not be more than 0.1 millimetre. It 
is, further, of particular importance that 
the conductor be provided with a coating 
of a suitable glass flux at the flattened 
place before it is fused into the lamp. 
This glass flux must be applied to the thin 
flat copper strip and oxidation of the cop- 
per must be prevented. To do this it is 


said to be best to use a flat glass tube 
which fits tightly over the conductor and 
consists of a soft glass flux, the so-called 
platinum glass, for instance, so that it 
can be fused on the copper conductor be- 
fore the latter is molten or oxidized. 
While fusing the tube onto the conductor 
both ends of the latter are held in clamp- 
ing devices. The coating must be-applied 
very quickly and uniformly. Care must 
be taken that the surface of the conductor 
is clean and especially free of fatty sub- 
stances, and that during the coating proc- 
ess the conductor be kept as cool as possi- 
ble in order to převent the cracking of 
the glass.—Translated and abstracted 
from Elektrotechnischer Anzeiger (Ber- 
lin), March 21. 

| . < 
PRINCIPLES FOR THE CONSTRUCTION OF 

WIRELESS TELEGRAPH SYSTEMS. 

“It appears worth while to consider in 
how far the present wireless-telegraph ar- 
rangements represent those ideal condi- 
tions that promise the most favorable ef- 
fects, and to ascertain which constructions 
are of lasting value and in which direction 
we shall have to work with the greatest 
prospect of success in order to further 
perfect the systems,” says Dr. F. Kie- 
bitz, in a lecture delivered before the Elek- 
trotechnische Verein in Berlin, which íe 
lere reprinted. His general conclusions 
are, that the modern methods of high- 
frequency current generation possess 80 
high a degree of efficiency, that no funda- 
mental progress in wireless telegraphy can 
be expected from an increase of this eff- 
ciency. On the other hand, there is a 
possibility of improving the effectivenest 
of stations considerably by approaching 
the conditions of the aerial circuit to the 
cenditions calculated by Drude. By the 
employment of several antenne, directed 
wireless telegraphy may be attained with- 
out diminishing the distance of transmis 
sion. This may be done by compensating 
the counterweight by a second antenna 
erected at some distance from the first. 
The effects of both antenne will then be 
eliminated by interference in the direction 
in which they appear alongside of each 
oiher. This system has been worked out 
in small field stations, with good re- 
sults. As regards the receiver, it 1f 
practicable to couplé a very aperiodic de- 
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tector circuit magnetically with the aerial 
circuit.—Translated and abstracted from 
Elektrotechnische Zeitschrift (Berlin), 
March 11. 
< 
A NEW ALUMINUM ALLOY. 

The softness and other unfavorable 
properties of aluminum have prevented 
its extensive employment in many arts 
and industries, in which its unquestion- 
able qualities would cause it to be adopted. 
Efforts have been made to remove this 
cefect by combining it with small pro- 
portions of other metals. An attempt of 
this sort has been made in Berlin by form- 
ing a new aluminum alloy, which is called 
magnalium, by combining ninety to 


ninety-eight per cent of aluminum with- 


magnesium. It is claimed that this allov 
has all the qualities of aluminum with 
a notable increase in hardness, tensile 
strength, etc., so that it may be generally 
employed in the industries. Magnalium, 
like aluminum, can be easily smelted; it 
can be easily worked and will assume tha 
polish of a mirror. It can also be drawn 
into wires and rolled into sheets without 
sciling the tools, like aluminum. Certain 
precautions are necessary in the treatment 
of magnalium. Graphite crucibles are 
best for smelting it, and it must not be 
heated above 650 degrees centigrade, its 
fusing point, as above this temperature 
the metal will change. The crucible must 
be placed on a refractory support, to avoid 
its direct contact with the grate, so that 
the relatively cold-air current passing 
after the combustion of the coke cannot 
strike it. In spite of the rather low fu- 
sion point, the crucible must remain on 
the fire for three-quarters of an hour. 
Casting the metal in molds cooled by 
water jets will give it a tensile strength 
of twelve to fifteen kilogrammes per 
square millimetre under a reduction of the 
section at the breaking point by five- 
e'ghths. The following table gives the 
chief characteristics of this alloy, as com- 
pared with other metals: 
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Magnalium, rolled.... 2.51 36.9 3.7 14.7 
Magnalium, tempered. 2.49 29 17.8 11.6 
Magnalium, CaSt scce ox 2.50 12.1-15.2 3.75 4.8-6 
luminum, rolled.. 2.7 27.3 4.1 10 
Aluminum, cast...... 2.7 7.4 1.175 2.75 
Siemens- -Martin steel i 
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paluminum TE A 7.9 80.1 12.5 10.1 
arrr steel....... 7.7 59.5 12.15 7.6 
a Se ee ee eae 7 30.4 15. 5 
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Magnalium has a very fine grain and 
can, therefore, be easily polished; it can 


be turned with twice as great machine-tool 
speed’ as aluminum, and it resists oxida- 
tion better than any other metal or alloy 
of small density. It is non-magnetic, and 
its thermal and electrical conductivity are 
about fifty-six per cent that of pure cop- 
per.—Translated and abstracted from 
L’Electricien (Paris), March 20. 
< 

FLYWHEEL DYNAMO OF 2,500 KILOWATTS. 

The method of giving to the rotor of 
a dynamo all the weight necessary for a 
flywheel is quite general with alternatore 
run by slow-speed prime movers, but the 
Felten & Guileume-Lahmeyer Company 
seems to be the only one that also applies 
this construction to direct-current ma- 
chines. In order to make the armature as 
light as possible and still give it sufficient 
momentum of inertia, it must be of large 
diameter. On the other hand, as the 
length of the armature is inversely pro- 
portional to the square of its diameter, 
it is always very short, and therefore the 
flywheel dynamo occupies little space in the 
axial direction. A 2,500-kilowatt, direct- 
current dynamo of this type has recently 
been installed by the above concern in the 
Singer Company’s power station in Glas- 
gow. It runs at a speed of eighty-five rev- 
olutions and feeds motors and lamps at 
a tension of 250 volts. The stationary 
field consists of a strong cast-iron frame 
seven metres in diameter on the outside 
and seventy-five centimetres wide. An in- 
side ring reduced to a width of 610 milli- 
metres serves as the magnetic yoke proper 
and carries twenty-four cast-steel poles of 
an oval section of 855 square centimetres. 
and an equal number of commutating 
poles between them. The pole projections 
are laminated and have a rectangular 
cross-section of 240 by 485 centimetres. 
The principal poles are connected in se- 
ries and excited in shunt. The outside 
frame has numerous ventilating holes. 
The armature, which has an outside di- 
ameter of 530 centimetres, is separated 
from the pole-pieces by an air-gap ot 
about eight millimetres. Its core is 
formed by three sets of thin iron sheets 
separated by two ventilating channels, and 
the core is fastened by means of bolts 
between two cast-iron wheels, which have 
been given all the weight necessary, so 
that the rotor weighs approximately fifty- 
six tons. The rim of these wheels has 
open slots for receiving the armature 
winding, which consist of copper bars. 
Their open ends are soldered to wires con- 
nected with the commutator, which is 250 
centimetres in diameter and 425 milli- 
metres wide, and has 780 segments of 
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hard copper insulated by micanite. The 
current is collected by twenty-four rows 
of twelve carbon brushes each. The effi- 
ciency of the dynamo at full load is 
ninety-five per cent. The resistance of 
the armature when warm is 0.000565 ohm. 
The machine heats very little; after ten 
hours running under load the ipaa 
of the armature rises only twenty-seven 
degrees on the average, and that of the 
field fourteen to seventeen degrees.— 
Translated and abstracted from La Lu- 
miere Electrique (Paris), March 20. 
ede 

Some Humor from the German. 

The carnival number of the Miinchener 
Neueste Nachrichten, published at Mu- 
nich, Germany, and devoted entirely to 
humorous nonsense, contains the follow- 
ing advertisement: 


m bein [elton 


dor alcht grösser ist ais eia Melazer Bandtischea 


wad dabei Maaderttausced Volts one. füarfsig 
sentace Watt pre Minute anfsaspeiche bhir binta T d ie, fet, 


heqesm in-der Westentasche zu tragea, 
von mir seit zeba diiran bestiamt versprochen, 


endlich 
` Ådne pi tenffeutercn umd deal aud eye toch irase mit 


erfunden! 


' alleia echt mit der arke 
Alva Beta Edison. 


A HUMOROUS GERMAN “AD." 


A liberal translation of this quaint “ad” 
is given below: 


Attention ! Attention ! 


The light small Edison Accumulator, 


which is not bigger than a small dairy 
cheese and in which, nevertheless, hun- 
dred thousand volts and fifty tons of 
watts per minute can be stored. 


May be carried in the vestpocket. 


Promised by me for a certainty for the 
last ten years is 
a(t) las(t) 
difficult to construct and therefore not yet 


INVENTED! 
Beware of worthless imitations. 


If it is at last conei ructed; and by me, 
it will be 


GENUINE ONLY WITH THE TRADEMARK 


ALVA BETA EDISON. 


It will be noticed that the fun is di- 
rected not only at Edison but more par- 
ticularly at the German manufacturer 
(Bergmann), who is continually promis- 
ing to bring forth the genuine Edison 
storage battery. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


A SOLUTION OF THE COUNTERBAL- 
ANCING PROBLEM IN STATION- 
ARY STEAM-ENGINE DESIGN. 


BY F. H. BALL. 


— 


The tendency of modern engine design 
is toward higher speed, especially for en- 
gines which must be installed in close 
quarters, as in office buildings, hotels, 
factories, etc. Frequently the question as 
to whether a building should supply its 
own light and power and utilize the ex- 
haust steam for heating, or whether it 
should buy current and also spend nearly 
as much as before for coal for live steam 
heating finally resolves itself into the pos- 
sibility of getting all the machinery re- 
quired into the limited space available in 
the basement. Where engines are installed 
in buildings of this character it is also 
essential that they be balanced as per- 
fectly as possible in order that vibrations 
or tremors may not be communicated to 
upper floors and to adjoining buildings. 

The question of engine balancing has 
received close and exhaustive study dur- 
ing recent vears, especially in its relation 
to marine engines and locomotives, al- 
though it is surprising in this connection 
that the case which offers the easiest solu- 
tion has been the last to be attacked, 
namely, that of the stationary engine. 
This article is devoted to a general dis- 
cussion of the problem of balancing and 
to a description of an engine in which 
an almost perfect balance has been 
achieved by exceptionally simple means. 

The effect of a counterbalance attached 
to the heel of a crank opposite the crank 
pin and its limitations are subjects not 
generally understood. For instance, many 
suppose that an engine may be perfectly 


counterbalanced at one speed and not so ` 


at another, which is not true. 

It is well known that the centrifugal 
force of a counterweight acts diametrically 
opposite the crank pin, and when the 
crank pin is passing either of the dead 
centres the counterweight opposes or neu- 
tralizes the unbalanced force due to the 
starting and stopping of the reciprocating 
parts, usually the piston, piston rod, cross- 
head and connecting rod. 

If there were nothing else to be consid- 
ered except the counterbalancing of the 


MECHANICAL APPARATUS 


reciprocating parts at the centre, where 
the greatest need of counterbalance is 
felt, the problem would be a very simple 
one, for it would only be necessary to 
determine how much counterweight would 
exactly neutralize the unbalanced force 
at the centres and the engine would be 


FIG. 1.—INERTIA FORCE DIAGRAM OF SIM- 
PLE HORIZONTAL ENGINE WITH- 
OUT COUNTERBALANCE. 


perfectly balanced. Unfortunately, the 
problem is a more complicated one. 
Because of the obliquity of the con- 
necting rod, the acceleration of the re- 
ciprocating parts is much greater at one 
centre than at the other: therefore, a 
counterweight that exactly neutralizes the 


FIG. 2.—INERTIA FORCE DIAGRAM OF SIM- 
PLE HORIZONTAL ENGINE WITH 
COUNTERBALANCE, 


unbalanced force at one centre is either 
too heavy or too light at the other cen- 
tre. The effect of a connecting rod of the 
usual length is to inerease the foree at 
one centre about one-sixth and reduce the 
force at the other centre about the same 
amount. thereby making a difference of 
about one-third between the smaller and 
the larger force. This is inevitable and 
it is plainly impossible to have a perfect 
counterbalance, even on the line of cen- 


tres, unless a connecting rod of infiaite 
length is used. This is not all, for the 
counterweight exerts its full force ra- 
dially throughout the revolution, and 
when, in a horizontal engine, the coun- 
terweight is in a position above or below 
the shaft there are no reciprocating parts 
developing an equivalent force in the op- 
posite direction, and therefore the cen- 
trifugal force of the counterweight causes 
a violent unbalanced up or down force. 
This is illustrated by the fact which 
has been established by experiment, that 
the counterweight on the driving wheel 
of locomotives actually causes the wheels 
to lift from the rails at every revolution 
when the speed is very high. A clear 
idea of these forces may be had by in- 
vestigating, for instance, the counterbal- 
ancing of a 16 by 14 simple American- 


FIG. 3.—AMERICAN-BALL ANGLE-COM- 
POUNTY ENGINE; VERTICAL 
SECTION. 


Ball engine rated at 160 horsepower and 
running at 250 revolutions per minute. 

The reciprocating parts of this engine, 
consisting of the piston and rod, the 
crosshead and the connecting rod, weigh 
about 550 pounds. These parts, because 
of their inertia, develop an unbalanced 
thrust when the crank is passing a dead 
centre of about 6,900 pounds, which is 
equal to the centrifugal force of a mass 
of 550 pounds revolving on the shaft and 
having its centre of gravity seven inches 
from the centre of the shaft. 

Fig. 1 would represent the inertia 
force diagram of the reciprocating parts 
of this engine if there were no counter- 
balance used. The length of that part of 
a radial line lying within_ the shaded 
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area would represent the unbalanced force 
at every instant of a complete revolution. 
It will be seen that the greatest unbal- 
anced force would be on the line of cen- 
tres. The modifying effect of a connect- 
ing rod is also apparent in the difference 


between the maximum forces at the two- 


centres. It will be noticed that near mid- 
strokes there is no unbalanced force be- 
cause the reciprocating parts have at these 
points their maximum velocity. 
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FIG. 4—ANGLE-COMPOUND ENGINE; PART 
VERTICAL SECTION SHOWING CRANK 
OF VERTICAL ELEMENT ON 
DEAD CENTER. 


A counterbalance of 550 pounds at- 
tached to the heel of the crank, with its 
centre of gravity seven inches from the 
centre of the shaft and directly opposite 
the crank pin, would neutralize the inertia 
thrust of the reciprocating parts when 
passing the line of centres. Fig. 2 repre- 


FIG. 5.—INERTIA FORCE DIAGRAM OF 
ANGLE-COMPOUND ENGINE WITil 
COUNTERBALANCE. 


_ sents the inertia forces under these con- 


ditions. It will be noticed that the effect 
of the counterweight is to transfer the. 
maximum unbalanced force into a vertical 
direction without any diminution in mag- 
nitude whatever, so that the maximum 
forces are not neutralized but are merely 
transferred from horizontal to vertical. 
It will also be noticed that because of the 
modification due to connecting-rod ob- 
liquity a small unbalanced force is still 
felt on the line of horizontal centres, but 
instead of being a reciprocating force it 


is directed toward the cylinders at both 
centres. l 

While this constitutes good counter- 
balance at the point of otherwise maxi- 
mum unbalanced thrust in a single hori- 
zontal engine and while it would elim- 
inate any tendency to shake horizontally 
on the foundations, it is very apparent 
that if there were nothing to neutralize 
this thrust of about three-and-one-half 
tons the engine and foundation would 
tend to hop up and down 250 times per 
minute, thereby causing additional fric- 
tion at the shaft bearings and much un- 
necessary strain. 

A very practical method of correcting 
this fault of a reciprocating engine is to 
combine two engines on the same crank 
pin, having the high-pressure and low- 
pressure elements at right angles to each 
other in the plane of the crank’s rotation, 
as in the American-Ball angle-compound 
engine (Fig. 3), for in this way the fault 
of each engine is made to neutralize the 
same fault in the other. 

Fig. 4, a partial cross-section of the 
angle-compound engine, illustrates this 


arrangement. The horizontal engine is 
arranged to be perfectly counterbal- 
anced on its line of centres, but as 


has been explained, is badly out of bal- 
ance in a vertical plane. The vertical 
engine is balanced in its vertical line of 
centres, but if considered apart from the 
horizontal engine is badly out of balance 
horizontally. The relation of these en- 
gines to each other is such that the same 
counterbalance serves perfectlv for both 
engines. The crank in Fig. 4 is shown 
in the same position as in Fig. 1, and 
the heavy vertical thrust due to the cen- 
trifugal force of the counterweight is neu- 
tralized by the inertia of the vertical re- 
ciprocating parts. The same balancing 
occurs again when the crank has ad- 
vanced through an angle of ninety degrees 
to the line of horizontal centres, only in 
this case the horizontal engine instead of 
the vertical is balanced by the counter- 
weight, so that at four points in each 
revolution the counterbalancing is perfect, 
and between these points the overlapping 
of the forces of the two reciprocating 
parts maintains a more or less approxi- 
mate balance. Fig. 5 is a diagram of the 
unbalanced inertia forces in such an en- 
gine. The slight unbalanced forces are 
due to the effect of the connecting rods, 
already explained, but they are unimpor- 
tant and easily absorbed by the mass of 
the engine. 

Incidentally, the angle-compound en- 
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gine effects a great saving of floor space ; 
in fact it occupies only about as much 
floor space a8 a simple engine of half the 
power, and gives a steam economy about 
equal to that of a good tandem or cross- 
compound. : 

Another point worthy of mention is 
that the more equable turning moment 
of this type of engine considerably re- 
duces the weight of flywheel required for 
a given coefficient of fluctuation of speed 
of the engine. 

There are other practical advantages in 
this. The maximum stresses for a given 
horsepower capacity are reduced. The 
more equal turning moment is also desir- 
able where such machinery as looms, 
spinning machinery, ete., is driven di- 
rectly by a belt or a rope-drive, while in 


. the case of electrical machinery it is bene 


ficial with alternators, especially when 
they are driven in parallel, reducing the 
amount of power-wasting and otherwise 
useless cross-current required to keep the 
alternators in step. With an engine hav- 
ing an uneven turning moment it is im- 
possible to eliminate this cross current 
unless the two generating units fall into 
step exactly in the same phase of the 
revolution. 


eee 
Phonograph Suits Settled. 

Mr. Edison has settled for $450,000 
the suit for breach of contract brought 
against him by the New York Phono- 
graph Company. Tn addition, his counsel 
has signed agreements to settle approxi- 
mately 70O suits brought by the New 
York company against dealers in that 
state. The amount involved in the set- 
tlhement of these and the principal suit is 
approximately $2,000,000. 

The suit was for the territorial rights 
for the sale of Edison phonographs and 
phonographic supplies in New York state. 
It was begun in 1901. A similar suit for 
territorial rights to the New England 
states is now pending in the courts. 
espe 

The President’s Wife Purchases an 

Electric Automobile. | 

The Baker Motor Vehicle Company. 
Cleveland, Ohio, has recently received an 
cider through its Washington agents for 
a Queen Victoria clectrie automobile for 
immediate shipment to Mrs. Taft, wife of 
tie President of the United States. The 
car, Which Mrs. Taft proposes to drive 
herself, will be the finest ever built by the 
Jaker company. It will be handsomely 
finished in blue broadcloth and the coat 
of arms of the United States will be em- 
blazoned on the panels of the doors. 
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A New Bell-Ringing Transformer. 

The electric bell and its heretofore in- 
dispensable ally, the primary battery, date 
back to the early days of the electrical 
industry. The same can be said of the 
alternating-current transformer. But the 
combination of the transformer and the 
electric bell is of modern origin and the 
direct result of a desire to get rid of the 
troublesome and trying situations arising 
from the use of primary or storage bat- 
teries. 

To meet this demand, the General Elec- 
{ric Company, Schenectady, N. Y., has 
recently placed on the market a trans- 
fcrmer for ringing electric bells. This 
transformer has a low-voltage secondary 
winding with taps giving six, twelve, and 
eighteen volts, when the primary is con- 
nected to the ordinary 110-volt lighting 
circuit. The transformer will operate 
successfully on circuits ranging from 100 


BELL-RINGING TRANSFORMER. 


to 130 volts at the usual lighting fre- 
quencies. à 

The entire transformer is so small that 
it may be held in the hand. The general 
design has been proportioned for very low 
losses, the core loss being practically neg- 
ligible. The transformer is designed in 
such a manner that a continuous short- 
circuit on the secondary will do no dam- 
age either to the transformer or adjacent 
circuits. 

The core and coils are placed in a small 
metal box with lugs or feet attached for 
convenience in fastening to the wall or 
ceiling. A screw-driver is the only tool 
reeded for installing the transformer, 
after which it requires no attention what- 
ever. 

This transformer may also be used to 
advantage for operating buzzers, spark- 
coils, burglar alarms, miniature lamps, 
deor locks, gas-lighting and annunciator 
systeme. 


An Electrically Driven Tunneling Ma- 
chine. 

The device illustrated herewith is an 
electrically driven tunneling machine, in- 
vented by Willis F. Brown, of Detroit, 
a well-known civil engineer. 

The machine is driven by a compound- 
wound electric motor of seven-and-one- 


Vol. 54—No. 17 


New Trumbull Two-Piece Rosettes. 

The Trumbull Electric Manufacturing 
Company, Plainville, Conn., has placed on 
the market a complete new line of two- 
piece rosettes—fusible and fuseless—of 
the cleat, concealed and molding types. 
The caps are interchangeable. 

In designing this new line, the Trum- 


ELECTRICALLY DRIVEN TUNNELING MACHINE. 


half horsepower. The weight of the com- 
plete device is only two-and-one-half tons. 

The machine is designed for clay-cut- 
ting and is adjustable to any soil. Its 
capacity is about ten feet advance per 
hour in an eight-foot drift, and it may be 
mounted on an ordinary truck car or be 
attached to the interior of a shield. 
When mounted on a truck the machine is 
easily adjusted to line and grade, also 
to bores from six feet up to any diameter. 
This also holds good when the machine 
is fixed in a shield, except that the align- 
ment is kept by the shield. 

The action is automatic, the clay being 
cut from the breast by a combined trans- 
verse and longitudinal revolution of the 
knives. The transverse motion is con- 
trolled according to the section to be 
taken out. The excavated material is 
picked up from the floor by an ingenious 
mechanical arrangement and is carried 
by belt conveyor to the rear, where it is 
deposited in a receptacle for removal. 

The machine is the result of several 
years of study and actual contact with 
tunneling methods. Its simplicity and 
positive action are highly indorsed by 
engineers and contractors. 
espe 

It is announced that next Julv Mexi- 
can mining men will form a Mexican 
metallurgical and mining institute on 
the lines of the American Institute of 
Mining Engineers. 


hull company had in mind the chief diffi- 


‘culty found in rosettes, of the cap loosen- 


ing or jarring off from the base. Before 
marketing them, these rosettes were put 
through various and severe tests, which 
showed that their construction had elimi- 
nated this difficulty, and the makers state 


TRUMBULL TWO-PIECE ROSETTES. 


that the caps cannot jar loose from the 
base. 

This result is attained, in addition to 
using great care in assembling, by the 
use of a strong bronze spring, which fol- 
lows the contact in the base and holds 
the caps securely at all times. The con- 
tact pieces are struck off at an angle in 
such a way that when strain is put on 
thev are drawn more/tightly together. 
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Argentina’s Requirements in Products 
of the Electrical Industry. 

Reports have recently arrived from Ar- 
gentina on its foreign commerce during 
1907 which show again that Germany 
supplies by far the greatest part of the 
electrical products for this market. Ar- 
gentina imported products of the elec- 


trical industry as follows: 
Average, - During 
1901-04 1905. 1906. 1907. 
1,000 Pesos Gold (1 peso= we : 

3,43 


Total ..ssssesss.. 1,015 2,035 30 
From— : 

Say hie rat 410 1,126 1,629 1,832 
Engla ii ce ee eae SANA 466 1,125 850 
United ere ee 150 175 16 266 
Italy 2 See econ es 62 137 74 109 
France .....0cee00> 28 75 82 84 
Belgium .........- 53 31 112 88 


Germany’s share in the imports into 
Argentina during the years 1901 to 1904 
amounted on the average to forty-one per 
cent; in 1905 to fifty-six per cent; in 
1906 to forty-seven per cent, and in 1907 
to fifty-four per cent. Thus it may be 
said that about one-half of the electrical 
products imported into Argentina origi- 
nate in Germany. The corresponding fig- 
ures for England are twenty-eight per 
cent, twenty-three per cent, thirty-three 
per cent and twenty-five per cent. Great 
Britain therefore contributes about one- 
quarter to the supply of the Argentina 
market, while the other competitors re- 
main far behind these two countries. 
eso 
New Fire-Alarm System for New York 

City. 

Former Corporation Counsel Delany 
appeared before the New York city Board 
of Estimate on April 16 for the United 
Electric Service Company in its appli- 
cation for a franchise to construct and 
use an electric-signal system under the 
streets of the city for calling messengers 
and operating burglar and fire alarms. 

At Comptroller Metz’s suggestion, the 
application was approved, with instruc- 
tions to the corporation counsel to insert 
in the form of contract a clause prohib- 
iting the United Electric Service Com- 
pany from installing telephone service. 


ego 


Edison Company Gets Boston Lighting 
Contract. 


The Edison Electric Illuminating Com- 
pany has been awarded a new five-year 
contract for street lighting in Boston, 
Mass., at a remuneration of $380,000 a 
year, with the proviso that the city may 
extend this to ten years at the reduced 
price of $360,000 a year. The scientific 
heads of Harvard and the Boston School 
of Technology, together with a third per- 
son to be chosen by these gentlemen, will 
act as a board of arbitration. 
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Centennial Anniversary of the Argentine 
Republic—International Exhibition of 
Railways and Land Transport. 


A great international exhibition of 
railways and land transport will be held 
at Buenos Aires from May 25 to Novem- 
ber 25, 1910, to commemorate the one- 
hundredth anniversary of the foundation 
of the Argentine Republic. 

The executive committee in charge of 
arrangements has issued circulars giving 
minute details as to the procedure 
and arrangement of the exhibition. A. 
Schneidewind, C. E., general director of 
the Argentine railroads, is the president, 
and Ed. Schlatter, C. E., the secretary. 

The official programme divides the ex- 
hiibtion into the following sections: 

1. Railways and tramways moved by 
other than electric power. 

2. Electric railways and tramways. 

3. Automobilism. 

4, Cycling. 

5. Post offices, telegraph, aon and 
cther means of communication. 

6. Beasts of burden, horsemen and ve- 
hicles for teams. 

Y. Ordinary public roads, bridle roads, 
highroads, suburban streets and sporting 
tracks. 

8. Military transports and sanitary 
service in the transportation of sick and 
wounded. 

9. Baggages, packing, etc. 

10. Municipal transports and vehicles; 


apparatus, etc., pertaining to fire-extin- 


guishing service. 

11. Decorative fine arts applied to the 
{ransport industry. 

12. Hygiene and sanitary assistance iL 
land transports. 

13. Providence, assistance, and patron- 
age in favor of workmen, employes, 
agents, clerks, etc., in the service of trans- 
port companies. 

14. Mechanical industries applied to 
transports. 

15. Special national works. 

16. Aeronautics. 

Intending exhibitors should note that 
application for permission to exnibit in 
special enclosures, or for foundaticns, 
special buildings, the use of power, etc., 
necessary for engines, heavy machinery, or 
the like, must be made not later than 
June 15, 1909. 

Goods will be admitted to the exhibi- 
tion from April 1 to May 5, 1910. Heavy 
or bulky packages, such as engines, ap- 
pliances requiring special foundations or 
erecting, must be consigned not later than 
February 28, 1910. 
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The Boston Herald Erects Wireless 
Telegraph Installation. 


The Boston (Mass.) Herald has in- 
stalled during the past week a private 
wireless telegraph on its buildings at Tre- 
mont and Mason streets. 

The four-wire aerial is 222 feet long, 
143 feet above the ground at one end and 
ninety-seven feet high at the other. 

Near the Mason Street end of the aerial 
the four wires are tapped and connected 
with the rest of the apparatus in a special 
room, but a few steps from the news edi- 
tors. 

A three-circuit type’ of receiver is used. 
This will enable the operator to cut out 
any undesirable message and will afford 
the greatest possible immunity from inter- 
ference. 

Suppression of interference is also fur- 
thered by an adjustable coupling on the 
receiver. The coupling can be made 
lcose between the primary or open circuit 
and the secondary, or weeding-out, cir- 
cuit, as well as between the weeding-out 
circuit and the tertiary circuit. The in- 
duction of each circuit will be separately 
adjustable for tuning purposes, and the 
operator will be able to change the elec- 
trical stiffness of each circuit separately. 

The detector is of the Wollaston elec- 
trode type and is furnished with an ad- 
justable potentiometer. 

The telephone receiver is of the watch- 
case type, with head-bands attached, 
wound with copper wire to a resistance of 
1,500 ohms. 

The installation was carried out by the 
Stone Telephone and Telegraph Company 
of Cambridge, Mass. 
e@e 
Electromagnetic Induction Possibly a 

Cause of the Zeppelin Disaster. 


In the March issue of Aeronautics, C. 
W. Sirch suggests that the possible cause 
of the disaster to the first Zeppelin dirigi- 
ble was an inductive effect generated by 
a lightning stroke. He states that the 
aluminum framework of the Zeppelin 
craft contained many circular paths ca- 
pable of generating such an induced cur- 
rent during the storm. While the loops 
were riveted, it is well known, says Mr. 
Sirch, that the oxide which forms on the 
surface of aluminum insulates the metal 
against electrical currents of low poten- 
tial. A high-potential discharge, how- 
ever, would jump across this insulation, 
and as this framework was always sur- 
rounded by free hydrogen, it is very prob- 
able that the explosion may be traceable 
to this phenomenon, 
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New York Law Amendments Strengthen 
Utility Boards. 

Changes in the proposed amendments 
to the Public Service Commission’s (New 
York) law have been announced by 
Chairman J. S. Parker of the Assembly 
Committee on Railroads. 

The commissions may authorize com- 
mutation, school commutation, or inter- 
changeable mileage over railroads and 
street railways except for a continuous 
ride wholly within other than first-class 
cities. The commissions also may fix 
through freight and passenger rates, ex- 
cept that no through rate can be insisted 
upon between a street railway and a 
steam railway. 

In addition to the four purposes for 
which stocks or bonds may now be issued 
the bill provides that, with approval of 
the commissions, such secnrities may be 
issued for reimbursing of moneys actually 
expended for permanent purposes, 
eso 
Public Health Conference at the Uni- 

versity of Illinois. 

The president of the University of Ilh- 
nois, Dr. Edmund J. James, and the 
president of the Illinois State Board of 
Health, Dr. Geo. W. Webster, have united 
in the issuing of a call for a public health 
conference at the State University of Illi- 
nois on Friday, April 23, at 2 p. m. The 
purpose of this conference is to discuss 
questions connected with the organization 
and administration of public health. The 
chemical, biological, engineering, water 
and sanitary laboratories of the university 
will be open for inspection and will be 
placed at the service of the conference. 
Professor Sedgwick, of the Massachusetts 
Institute of Technology, will deliver a 
course of six lectures during the week 
upon science in the service of public 
health. 


ege ` | 
Magnetic Club of Philadelphia. 


At the annual meeting of the Magnetic: 


Club of Philadelphia, held recently, the 
following officers were elected for the en- 
sning vear: President, F. J. McLaugh- 
lin; vice-president, J. D. Israel ; secretary, 
C. B. Wood; treasurer, H. W. Hetzel. 
Governing committee—To serve two 
vears: Washington Devereux, S. S. Gar- 
wood, J. W. Mever, F. E. Maize, C. A. 
Stimpson, A. S. Weir, G. J. Wells. To 
serve one vear: J. D. Israel, W. S. Bur- 
leigh, E. C. Boileau, J. W. Kelly, ©. C. 
Ingalls, A. H. Manwaring, A. G. Wal- 
lace. 

It was decided to hold the next banquet 
in the fall. 


An Exceptional Issue of Patents. 
On Tuesday, April 6, there were 
granted by the United States Patent 


Office at Washington, D. C., a total of 


784 patents, which, from the records at 
hand, is the largest number as yet issued 
in any one week. Of this number the 
patents that may be classed as electrical 


aggregated 100, or 12.75 per cent, both 


of which are exceptionally large figures. 
Of the electrical patents thirty-one were 
assigned to the General Electric Company 
by twenty-nine different inventors. Five 
non-electrical patents were also assigned 
to this company. This makes a total of 
thirty-six patents assigned to one com- 
pany by thirty-four different assignors 
cut of a single week’s issue and is a strik- 
ing evidence of the strength of that com- 
pany in new development work. 
edo 
Charging Rates for Electric Vehicles in 
Washington, D. C. 


The Potomac Electric Power Company. 
Washington, D. C., has informed us in a 
recent communication that it charges the 
following rates for current to the owners 
and operators of garages: For the first 
1,000 kilowatt-hours per month, six cents 
per kilowatt-hour; for the next 500, five 
cents per kilowatt-hour; for the next 500, 
four cents per kilowatt-hcur; and for all 
over 2,000 kilowatt-lours per month, three 
cents per kilowatt-hour. 
T 
New Glidden Tour Date. 


Announcement was made April 15 by 
the American Automobile Association that 
the annual Glidden reliability tour will 
start on July 12 instead of July 5, as 
originally scheduled. Detroit, the starting 
place of ihe tour, purposes to celebrate 
Independence Day on July 5 this year. 
The wisdom of moving along the begin- 
ning of the Glidden run one week ap- 
pealed to the American Automobile Asso- 
ciation contest board. 
ede 
The Hudson-Fulton Celebration. 


In his report to Controller Metz, of 
New York, Charles S. Hervey, Chief 
Statistician of the Department of Finance. 
scts forth the manner of spending the 
million dollars or so appropriated by the 
committee in charge of the Hudson-Ful- 
ton Celebration. 

Interesting items are: $100,000 for 
illumination ; $10,000 for a replica of the 
Clermont; and $1,000 each for two gold 
medals for King Edward of Great Britain 
and Queen Wilhelmina of Holland. 
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Waterpowers of Sweden and Norway. 

According to recent careful investiga- 
tions and calculations the waterpowers 
that can be commercially developed in 
Sweden aggregate about 4,000,000 horse- 
power, and in Norway about 5,000,000 
horsepower is similarly available. In each 
country about ten per cent of the aggre- 
gate total will have been utilized when 
the hydroelectric plants now being built 
are completed. Owing to the great variety 
of natural conditions prevalent in each 
country the power plants are of many dif- 
ferent types, utilizing heads from less 
than three feet up to 3,290 feet and deal- 
ing with quantities of water up to 9,900 
cubic feet per second. 
ede 

Wireless Telephone System in Use. 

The commercial wireless-telephone sys- 
tem was opened to the general public at 
Portland, Me., April 16. Four out of 
thirty stations which will connect Port- 
land with the islands of Casco Bay are in 
commission. 


The first message was one of congratu- 
lation from Mayor Clifford at Portland 
to A. Frederick Collins, who installed the 
eystem. 


ede 
Missouri Electric, Gas, Street Railway 
and Waterworks Association. 

At the annual meeting of the Missouri 
Electric Light, Gag and Street Railway 
Association, held at Springfield, April 15- 
17, the name of the association was 
changed to “Missouri Electric, Gas, Street 
Railway and Waterworks Association.” 
Officers were elected as follows: 

W. A. Bixby, Springfield, Mo., presi- 
dent. 

R. J. Irvine, Marshall, Mo., first vice- 
president. 

F. E. Murray, Louisiana, Mo., second 
vice-president. 

P. A. Bertrand, Jefferson City, Mo. 
third vice-president. 

C. L. Clary, Sikeston, Mo., secretary 
and treasurer. 

Executive committee—H. B. Hibbler. 
Washington, Mo.: Paul J. M. Loewe, Mo- 
herly, Mo.; C. W. Hough, Joplin, Mo.; 
S. E. Bronson, Ozark, Mo. 

The next annual meeting will be held at 
Jefferson City, Mo., April 14-16, 1910. 


© & © 
American Association of Electric Motor 
Manufacturers. 


The annual meeting of the American 
Association of Electric Motor Manufac- 
turers will be held at Hot Springs, Va- 
on May 24, 25, 26, 27, instead of May 
17-20, as_previously announced, 


vay 
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GREAT BRITAIN. 
(Spectal Oorrespondence.) 
Lonpon, APRIL 10.—The General Manager of the Liverpool 


‘Corporation Tramways has invented an ingenious arrangement 


whereby the driver of a car is aware when a passenger is on 
the step, thus enabling him to avoid premature starting, which 
has so often led to accidents. This consists in so hanging the 
step that when a foot comes into contact with it, it is tilted in- 
ward and makes an electrical contact, which causes a red light 
to glow in front of the driver. 

Special interest attaches to a prospectus issued this week 


by the Victoria Falls Power Company, asking for subscriptions to 


an issue of $4,500,000 preference shares. This prospectus has 
called forth a protest that the Victoria Falls Power Company, 
having secured the greater portion of its capital in Great Britain, 
has given all its orders for plant to Germany. 

A new scientific society will shortly be inaugurated with the 
title of the Institution of Colliery and Mining Electrical Engineers. 

A 200-volt tantalum lamp is now on the market in Great 
Britain in thirty-two and fifty candlepower sizes. 

The Postmaster-General has definitely and finally established 
his right to be paid royalties by the National Telephone Company 
upon the rentals accruing from private wires. For some years 
past now, the company has refused to pay these royalties, claim- 
ing that they did not fall within the royalty clause of their 
license. These wires are wires rented for private purposes, as 
between an office and the works or the private house of the 
subscriber. After winning in the court of first instance, and 
losing in the Appeal Court, the Postmaster-General has gained 
the final verdict in the House of Lords, from which there is no 
appeal. 

Contrary to general expectations, the London County Council 
has, on the advice of its Highways Committee, decided to aban- 
don its experiment with the Griffiths-Bedell surface-contact sys- 
tem, G. 


CONTINENTAL EUROPE. 


(Spectal Correspondence.) 

PARIS, APRIL 3.—The French Thomson-Houston Company has 
been manufacturing Curtis steam turbines at its Paris works, and 
as the business has greatly increased, it intends to erect a large 
factory in the neighborhood of Lille, in the north of France. 
which will be especially devoted to turbine manufacture, 

It is proposed to build an electric railroad from Genoa to 
Milan, having a length of eighty-two miles. There will be twenty 
trains of three cars each daily. Each car will accommodate fifty 
passengers. The cost of the undertaking is figured at $46,000,000. 
On the line there will be 372 bridges and eighteen tunnels, one 
of which is twenty miles long. 

Dr. Perot, a leading physicist of Paris, has been appointed 
professor of physics at the Polytechnic College, in the place of 
the late Professor Becquerel. Dr. Perot occupies an important post 
at the Paris Observatory, and is honorary director of the testing 
laboratory of the Arts and Trades Conservatory. A. DE C. 


WESTERN CANADA. 
(Spectal Oorrespondence.) 

WINNIPEG, APRIL 16.—A large amount of work will be done 
this year on extending and improving the government telephone 
System of Manitoba. Already the local parliament has voted 
$800,000 for the purpose and it is expected that a still further 
sum will be voted at the next session of the legislature. Of this 
amount about half will be expended on day labor, while the 
other half will be for supplies. Underground and aerial work 
in Winnipeg will cost $160,000, while two new exchanges will be 
built in that city to relieve. the present congestion. The one 
with the switchboard will cost $75,000, and the other $35,000. Ex- 
tensions to long-distance lines are estimated to cost $156,000, 
while the cost of improvements to country exchanges will amount 
to approximately $104,000. 

At the annual meeting of the Winnipeg Electric Railway 
Company, Winnipeg, Man., it was decided to issue debentures to 
the value of $1,500,000 for construction and improvements, 

The City Council of Prince Albert, Sask., has decided to de- 
velop 10,000 electrical horsepower at Coal Falls, twenty-six miles 
south of that city. C. H. Mitchell, C. E., Toronto, Ont., has pre- 
pared preliminary plans. Address the mayor for further par 
ticulars. 

At Brandon, Man., the Municipal Light, Heat and Power 
Company has been incorporated with a capital of $50,000. Ad- 
dress W. A. Thompson, Hamiota, Man. 


The British Columbia Electric Company, Vancouver, B. C., 
has awarded a contract to the Great Northern Aluminum Com- 
pany, Montreal, for the supply of 390 miles of aluminum trans- 


mission cable at $45,000. This is the first time in British Colum- 
bia that aluminum wire has been used for transmission purposes. 
R. 


IMPORTANT DEVELOPMENTS. 


(Spectal Oorrespondence.) 
GALVESTON-HOUSTON RAILWAY INCREASES CAPITAL— 
The Galveston-Houston Electric Railway Company has filed an 
amendment to its charter increasing its capital stock $500,000, 
making it $3,500,000. The money will be used for extensions. 


LARGE HYDROELECTRIC PLANT ABOUT TO BE BUILT 
IN CALIFORNIA—A dispatch from Red Bluff, Cal., states that 
President Jesse N. Churchill, of the Siskiyou Electric Power and 
Light Company, has announced that work on the new 60,000- 
horsepower plant will be commenced very shortly. 


NEW STEEL PLANT AT YOUNGSTOWN, OHIO—The Re- 
public Iron and Steel Company will utilize the $10,000,000 bond 
issue recently authorized to construct a new tube plant at 
Youngstown, Ohio, where the company already has large mills, 
at a cost of from $10,000,000 to $15,000,000. The new plant is to 
be of the most modern construction and will be largely equipped 
with electrical machinery. 

LARGE ELECTRIC POWER PLANT IN NEW MEXICO—A 
large electric power plant is to be installed in Carthage, N. M, 
by Powell] Stackhouse, Jr., and associates. The same parties own 
and operate extensive coal mines here, and this coal will be 
used to generate the power, which will be transmitted to Silver 
City, Deming, Albuquerque and El Paso. The power will also 
be used to operate pumping plants to irrigate the valleys of the 
different rivers which will be reached by the transmission lines, 
and to operate different industries in the cities to which the 
power will be transmitted. D. 

"WATERTOWN LIGHT AND POWER—The New York Up- 
state Public Service Commission has authorized the Watertown 
Light and Power Company to issue $455,000 of its common stock 
in place of stock of the Watertown Gas Light Company and the 
Watertown Light and Power Company by a consolidation of 
which companies the applicant company came into existence. 
The new company is also authorized to execute a consolidated 
mortgage upon its plants to the aggregate amount of $2,000,000 
to secure $1,557,500 five per cent fifty-year bonds to retire 
the bonds of the Watertown Gas Light Company and the Water- 
town Light and Power Company. 


; LIGHTING AND POWER 
(Spectal Correspondence.) 

CALVERT, TEX.—The Calvert Electric Light Company will 
erect a new plant. 

SENTINEL, OKLA.—This city will vote on the issuance of 
bonds for an electric-lighting system. 

HEBER, ARK.—The Heber Light and Power Company has 
been incorporated with a capital stock of $10,000. 

ARLINGTON, S. D.—The Lake Preston Milling Company will 
install an up-to-date electric-light plant in this city. 

MAMMOTH SPRINGS, ARK.—Frank Hill, of Memphis, Ark., 
has been granted a franchise to establish an electric-light plant 
here. 

ALBERT LEA, MINN.—The Albert Lea Light and Power 
Company will expend about $65,000 in the improvement of its 
plant. C. 

SAN ANTONIO, TEX.—The San Antonio Gas and Electric 
Company will erect a new power plant, at a cost of about 
$125,000. 

INDIANAPOLIS, IND.—The LeBaw Electric Company, Flora, 
capital stock $10,000, has been incorporated to furnish light for 
the town of Flora. 

FRESNO, CAL.—The Sierra Park Power Company has been 
incorporated, with a capital of $100,000, to develop power from 
the San Joaquin River. i 

CABINET GORGE, IDAHO—The Northern Idaho & Mon- 
tana Power Company will develop 75,000 horsepower at its power 
plant on Clark's Fork. The improvements will call,for an /ex- 
penditure of $2,000,000. 
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OROVILLE, CAL.—The Sierra Electric Power Company has 
been granted a franchise to erect electric power distributing 
systems in Butte County. 


MONTPELIER, VT.—The South Royalton Power Company has 
been incorporated, with a capital of $10,000, to furnish power for 
Royalton and South Royalton. 


PERRYVILLE, PA.—The building of the hydroelectric plant 
on Principio Creek has been completed, and Perryville’s streets 
will hereafter be lighted by electricity. 


PEABODY, MASS.—This town has decided by popular vote 
to continue in the lighting business and to appropriate $58,000 
for improving the municipal lighting plant. 


PORTLAND, ORE.—The Oregon Light and Power Company 
has been incorporated here, with a capital stock of $2,000,000, by 
H. H. Riddell, A, E. Murphy and N. L. Bailey. 


LEAD, S. D.—The Homestake Mining Company is building 
an electric power plant at Spearfish Creek, with a maximum ca- 
pacity of 7,000 horsepower, and to cost over $1,000,000. C. 


GLENDALE, CAL.—The City Council has passed resolutions 
to expend upward of $60,000 in purchasing a site and construct- 
ing a municipal electric-light and power plant in this city. 


BOSTON, MASS.—The Globe Electric Light and Gas Com- 
pany, of Globe, Ariz., will issue $200,000 six per cent twenty-year 
sinking fund bonds and 10,000 shares of stock of $25 par value. 


SAN FRANCISCO, CAL.—The San Benito Light and Power 
Company has been incorporated here, with a capital stock of 
$250,000, by C. W. Walker, T. D. Philby, Jr., H. P. Pitts, P. M. 
Reeves and H. M. Wright. 


OROVILLE, CAL—The Great Western Power Company, 
which has a 150,000-horsepower plant at Las Plumas, will build 
a distributing system to carry electric power to the island dis- 
trict on the Lower Sacramento. 


PHILADELPHIA, PA.—Congress has appropriated $172,600, 
available July 1, for completing the central power plant at the 
Philadelphia Navy Yard. Estimates for the work will be invited 
soon after the appropriation is available, 


COQUILLE, ORE.—The Coquille Mill and Mercantile Com- 
pany has been granted a franchise to erect an electric power 
system in this city, with the stipulation that the company have 
its plant in operation within fifteen months. 


CHICAGO, ILL.—The Oxford Junction Light, Power and Mill 
Company has been incorporated with a capital of $50,000 by 
W. C. Hill, A. Brothman, H. C. Smith and J. A. Swanson, all of 
this city, to operate a heat, light, power and milling plant. 


UNION, IOWA—The Union Electric Power Company, of this 
city, has ordered from the Minneapolis Steel and Machinery 
Company a fifty-five-horsepower Muenzel producer gas engine and 
gas producer which they will install in their new electric-light 
plant. The engine will be belted to two generators. 


GUADALAJARA, MEXICO—The Compania de Tranvias, Luz 
y Fuerza, is to construct a system of transmission lines from 
one of its generating plants here to the mining districts of 
Hostotipaquilla and Etzatlan in order to furnish electric power 
to operate the mines and mills in these districts. 


DENVER, COLO.—The Animas Power and Water Company, 
which was incorporated four years ago with $3,000,000 capital, 
has been sold at Durango under foreclosure proceedings, being 
bought in by W. N. Vaile for $750,000 for the bondholders. The 
company will be reorganized with a capital stock and bond issue 
of $5,000,000. 


DENVER, COLO.—A special meeting of the stockholders of 
the Telluride Power Company, which has a capitalization of 
$20,000,000, and a projected horsepower equal to that of the com- 
bined Central and Eastern Power companies, has been called for 
May 4 for the purpose of authorizing the directors to sell or 
lease its water rights. 


SPOKANE, WASH.—The Spokane-Orient Power Company has 
been incorporated here with a capital stock of $1,000,000 by C. A. 
Luncheford, C. H. Patten, A. R. Patten and others. The com- 
pany proposes to generate electric power on Boulder Creek, where 
a water-right has been secured, with a fall of 300 feet, capable 
of developing 2,500 horsepower. 

OAKLAND, CAL.—The Central Oakland Power Company has 
been incorporated here, with a capita] stock of $1,250,000, by 
A. M. Hunt, J. Fisher, J. K. Moffitt, M. S. Wilson, M. D. Leven- 
son, F. G. Cartwright and C. N Beal. A site has been secured 
at the foot of Alice Street, where a power plant will be erected 
and power generated to supply Oakland and the surrounding 
territory. 


GRAND FALLS, NEW BRUNSWICK—The work on the large 
hydroelectric development at Grand Falls on the St. John River 
is now well under way. In connection with it there has just 
been let one of the largest contracts for cement ever placed in 
the Dominion of Canada. It was awarded to the Vulcan Portland 
Cement Company, whose works are at Longue Point, Quebec. 
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The order covers the entire cement requirements for the work 
and will amount to nearly 100,000 barrels of cement, which will 
be tested at the company’s storage bins, where it will be re. 
served under seal and shipped in carload lots to the job as re. 
quired, thus assuring the contractor that the cement will be up 
to the standard requirements when received. 


LOUISVILLE, KY.—It is authoritatively announced that work 
will shortly be begun on a big ten-story building, situated in the 
heart of the city, which will be used as a power plant. The 
promoters are R. E. Hughes, F. Levy, Judge O'Doherty and L. 
Jones. The cost of the building is to be between $300,000 and 
$400,000, and it is estimated that it will be ready for occupancy 
by January 1, 1910. 


SALISBURY, N. C.—A _ $50,000 transformer station will be 
built here by the Southern Power Company, which, it is stated, 
will make this point a distributing station for a large amount 
of territory in this section. The steel tower transmission line 
from Great Falls, S. C., via Monroe and Albemarle, N. C. is 
being put into operating condition and numerous nearby towns 
will use the power. L. 


SEATTLE, WASH.—The Entiat Power Company has voted to 
increase its capital stock from $50,000 to $200,000. The Entiat 
company has been at work at the plant at Entiat for some time 
and has already completed a large dam in the Entiat River, con- 
structed the canal and prepared a site for the power house. It 
is the intention of the company to put in one of the largest 
plants in Central Washington. 


ASHEVILLE, N. C.—A franchise has been granted to G. E. 
Ladshaw, G. Cannon and A. L. White, all of Spartanburg, S. C., 
for the building and operation of a $249,000 power plant at Potts 
Shoals on Green River, a point seven miles from Henderson. 
The offices of the company will be at Henderson. It is under- 
stood that work will start at once. The company will furnish 
power for all purposes, and probably several manufacturing 
plants. 


ELECTRIC RAILWAYS. 


(Special Correspondence.) 


EL PASO, TEX.—The El Paso Electric Railway Company will 
spend $450,000 this year in improvements. 


LEWISTON, IDAHO—The Lewiston Terminal Company has 
been incorporated here with a capital stock of $100,000. 


SANTA BARBARA, CAL.—The Pacific Improvement Com- 
pany has applied for a franchise to build a trackless trolley 
power line in this city. 


DUBUQUE, IOWA~—It is stated that work will be com- 
menced June 1 on the construction of an interurban road to 
Davenport, via Maquoketa. C. 


HOOD RIVER, ORE.—The Valley Electric Railway Company 
has been organized to develop an electric line out of the west 
side of the valley into the Mount Hood country. 


SANTA BARBARA, CAL.—The Pacific Improvement Company 
has announced its intention to install a trackless trolley system 
to the Hope ranch, a distance of four miles from this city. 


HELENA, MONT.—The Montana Rapid Transit Company has 
been incorporated, with a capital of $5,000,000, to construct an 
electric line between Helena and Butte, via Jefferson, Boulder, 
Basin and Calvin. 


BUTLER, PA.—It is officially reported that the franchises 
along the proposed line of the Clarion & East Brady Electric 
Railway have been granted. The company is capitalized at $300, 
000 in $50 shares. 


WALLA WALLA, WASH.—Manager W, S. Mantrias, of the 
Columbia & Walla Walla Traction Company, announces that an 
electric line will be built soon from Wallula to Dayton and 
thence to the Snake River. 


GRAND RAPIDS, WIS.—The Grand Rapids Street Railway 
Company has been formed to construct a line, ten miles long, 
to Nekoosa, at a cost of $50,000. Neal Brown, of Wausau, Wis., 
is president of the company. C. 


BOULDER, COLO.—A miniature electric railway, to be com- 
pleted by May 30, is being constructed by the Eldorado Springs 
Railway Company to run from the gate entrance of the springs 
to the pavilion and thence up Hogback Mountain. 


WHEELING, W. VA.—An agreement has been entered into 
between Hon. Albert M. Schenk of this city and Pittsburg capi- 
talists for the building of a trolley line between Wheeling and 
Pittsburg. Work will be started as soon as possible. 


INDIANAPOLIS, IND.—A company to be known as the Fort 
Wayne & Toledo Railway has been organized at Harlan, Ind. 
R. P. Bastress of Harlan has been selected as general manager. 
The line will be fifty-five miles in length, and will connect Fort 
Wayne, Maysville, Ind., and Hicksville. The money has been 
raised or practically secured to build the road. It is the m 
tion of the company to start construction/work May 1. The caPr 
tal stock is $100,000. 
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MEXICO CITY, MEXICO—An electric railway is to be con- 
structed between this city and the city of Puebla, a distance of 
about 160 miles, by the Canadian syndicate controlling the Mex- 
ico Tramway Company and the Mexican Light and Power Com- 
pany. D. 

PHILADELPHIA, PA.—The Pittsburg Railways Company, of 
the Philadelphia Company, is preparing plans for some extensive 
changes during the year, and as a start has ordered 100 cars 
of modern type for use on the direct routes. These will cost 
$700,000. 

TOWANDA, PA.—A franchise for 99 years, conditional that 
work must be commenced within one year and pushed forward 
expeditiously under penalty of forfeiture, has been granted to 
the Bradford County Traction Company to build a borough street 
railway system. 

FRESNO, CAL.—The proposed $1,000,000 bond issue for the 
Fresno-Hanford Interurban Railroad will be purchased by the 
Cleveland Construction Company. Over $250,000 is to be spent 
in wages in the next few months. W. E. Davis, of the Cleve- 
land Construction Company, is superintending the construc- 
tion work. 

MARQUETTE, MICH.—An electric railway connecting the 
cities of Ironwood and Bessemer has become assured. Right-of- 
way privileges have been granted to the Twin City Electric 
Company and the concern has given bond that the road will 
be completed within one year. Construction work will be started 
shortly. 


ROCKVILLE, MD.—That an electric railway from Kensing: 
ton to Sandy Spring is assured is evidenced by the fact that the 
work of construction has already been started at the Kensington 
end. It is understood that the force of workmen will be consid- 
erably increased within the next few weeks and that the work 


will be pushed. 


ALLENTOWN, PA.—The Allentown & Reading Railway Com- 
pany has announced it will build a line from Lyons to Alburtis 
and thence to Fogelsville. Besides this, the Lehigh Valley Transit 
Company intends to expend $1,000,000 in direct city improvements, 
including an Allentown trolley belt line. The stockholders are to 
vote, May 26, on a bond issue of $1,500,000, of which $500,000 
will go to pay the floating debt. The rest will be utilized in 
building the belt line and improving the rolling stock and gen- 
eral transportation facilities. 


HUNTINGTON, W. VA.—A deal has been consummated 
whereby the Ohio Valley Electric Railway of this city has pur- 
chased of the Chesapeake & Ohio Railway thirty-eight miles of 
abandoned line between Barboursville and St. Albans. This, 
together with twenty miles of new line to be built at once, will 
give traction service between here and Charleston. The deal 
involves $350,000. Senator Sproul, of Chester, Pa., and his as- 
sociates financed the deal. It is the intention to have the electric 
line completed by November 1. 


ALLENTOWN, PA.—The Inter-County Electric Company has 
been organized with a capital of $250,000 by Maxwell Bochow and 
others. The road will start at Lyons and go through Mertztown, 
Shamrock, Alburtis, Macungie, Emaus, through Salisbury Town- 
ship, to Allentown, a distance of twenty miles. An extension 
will be built from Topton westward to Reading at the same time 
that the line from Topton to Allentown is constructed. It is pro- 
posed to ballast the roadbed like that of a steam road, on which 
to operate fifty-five foot long cars of the latest improved pattern. 


COLLINGDALE, PA.—With the action of Borough Council 
in giving right-of-way to the Philadelphia & Delaware County 
Railway Company for extension of the line through the borough 
from Chester pike to the Sixty-ninth Street station of the Phila- 
delphia Rapid Transit Company, all the rights now have been 
secured for the railway with the exception of through Aldan and 
Sharon Hill. The Interstate Railways Company, it is said, is 
projecting the road from Chester Pike to Sixty-ninth Street, Which 
will mean a saving of almost an hour’s time by direct connection 
from the Chester & Wilmington, via the trolleys to Collingdale, 
and then by the new fast line to Sixty-ninth Street. The line 
will be double-tracked. A fifty-foot roadway is to be built by the 
railway company paralleling its tracks from Sharon Hill to the 
West Chester pike. $ 


EDUCATIONAL. 


UNIVERSITY OF MINNESOTA—A special short course in 
Traction Engineering is advertised to open May 25 and to close 
June 18. No entrance examination is required for this course. 


NEW YORK ELECTRICAL TRADE SCHOOL.—The New 
York Electrical Trade School, 39 West Seventeenth Street, New 
York city, has issued an attractive booklet describing its pur- 
pose, courses of instruction and other particulars. Students who 
cannot by reason of their employment attend the day courses 
have the advantage of the evening session, which is held from 
7 to 9 p. m. on Mondays, Tuesdays, Wednesdays and Thursdays. 
Complete instruction in theoretical, practical and laboratory work 
is provided in practically all branches of electricity. 
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TELEPHONE AND TELEGRAPH. 
(Spectal Correspondence.) 
HORICON, WIS.—The Horicon Telephone Company has been 
incorporated with a capital of $10,000. 


LANSING, MICH.—The Sunfield Telephone Company has been 
incorporated with a capital of $10,000. 


LANCASTER, PA.—The Intercourse Telephone Company has 
been organized with a capital of $5,000. 


PEEVER, S. D.—The Farmers’ Telephone Company has been 
incorporated with a capital stock of $7,000. 


THAMESVILLE, ONT.—The Thamesville Telephone Company 
has been incorporated with a capital of $10,000. 


DENVER, COLO.—The Cache & Beaver Creek Telephone 
Company has been incorporated with a capital of $20,000, 


MASON CITY, IOWA—The Portland Heights Telephone Com- 
pany has been incorporated with a capital stock of $10,000. ©. 


OSKALOOSA, IOWA—The Home Telephone Company will ex- 
pend about $50,000 in improving the service in Oskaloosa. C. 


RALEIGH, N. C.—The Selma Telephone Company has been 
chartered, with $5,000 capital, by T. H. Atkinson and others. 


SALT LAKE CITY, UTAH—The West Side Telephone Com- 
pany of Milard, with a capital of $3,000, has been incorporated. 


ERIE, MINN.—The Red Lake-Eastern Marshall Farmers’ 
Telephone Company has incorporated with a capital of $10,000. 


RIVERSIDE, CAL.—The Corona Union Telephone and Tele- 
graph Company has been incorporated with a capital of $25,000. 


DONIPHAN, MO.—The Ripley County Mutual Farmers’ Tele- 
phone Company has been incorporated with a capita] of $10,000. 


BELLEVILLE, ARK.—W. C. Page and others have organized 
a telephone company to establish a rural system around this 
point, 

YANCEYVILLE, N. C.—The Providence Telephone Company 
has been incorporated with $5,000 capital by J. G. Wilson and 
others. 

ST. PAUL, MINN.—The Wheaton Telephone Company has 
been incorporated by O. H. Hallickson and others with a capital 
of 310,000. . 

CARTHAGE, TENN.—The Carthage Home Telephone Com- 
pany has been incorporated with $5,000 capital by J. R. Curtis 
and others. 

LEXINGTON, N. C.—The Pleasant Grove Telephone Company 
has been incorporated with $6,000 capital by J. E, Meredith 
and others. 

HELENA, MONT.—The Flathead Telephone Company, of 
Kalispell, has been incorporated with a capital of $15,000 by | 
B. Fox and others. 

MADISON, WIS.—The Springfield Farmers’ Telephone Com- 
pany, of Taylor, has been incorporated with a capital of $6,000 by 
J. Lambert and others. 

GREAT FALLS, MONT.—The Montana Independent Tele- 
phone Company will install an exchange and automatic system 
during the coming summer. C: 

CORNING, IA.—John Anderson, manager of the local tele- 
phone exchange, has begun the system of improvements he in- 
tends putting in at a cost of $10,000. 

LOVINGSTON, VA.—The Rockfish Telephone Company is 
incorporated with $5,000 capital; also the Peoples’ Telephone 
Company of Wakefield, Va., $4,000 capital. L. 

IOWA FALLS, IOWA—The Morgan & Oakland Township 
Telephone Company has been incorporated to install rural tele- 
phone lines in Oakland and Morgan townships, north of here. C. 


OAKLAND, CAL.—A fifty-year franchise has been granted to 
the Home Telephone Company, of Alameda County, for the sum 
of $2,500, for the extension of its telephone system to any part 
of the county. 

INDIANAPOLIS, IND.—The Pretty Prairie Telephone Com- 
pany, Lagrange County, has been organized with a capital stock 
of $4,000; also the Fall Creek Telephone Company, Ingalls, Madi- 
son County, capital $1,500. 

LEWISTOWN, PA.—A gang of line and ground men is ex- 
tending the Ferguson Valley Telephone Company's lines from 
McVeytown westward, taking in Atkinson Mills, Beaver Dam and 
eventually Newton, Hamilton, Mt. Union and the greater part of 
Mifflin County. 

LANDER, WYO.—The Kemmerer-Big Piney Telephone Com- 
pany, besides building an extension to Rock Springs, announces 
tnat it will extend from this place to Hudson, Riverton and Sho- 
shoni, thus entering into competition with the Rock, Mountain 
Bell Telephone Company at all these)! places. 
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SALT LAKE CITY, UTAH—The Utah-Nevada Telephone Com- 
pany will build over 600 miles of new toll line in Utah and Ne- 
vada, a majority of which will constitute extensions of the pres- 
ent toll system west from Salt Lake, thus bringing into close 
touch with Salt Lake many additional towns and mining 
camps. 


HOUSTON, TEX.—It is stated on the highest authority that 
steps have been taken toward rehabilitating or dissolving the 
Citizens’ Telephone Company, not only in Houston, but through- 
out the state wherever the company operates or maintains ex- 
changes. Whichever method is carried out Houston will benefit 
to the extent of a $1,000,000 telephone plant. 


WINNIPEG, MANITOBA—Eight hundred miles of new tele- 
phone lines in the province of Alberta is the probable estimate 
of what the telephone branch of the Alberta public works depart- 
ment will construct this year. The mileage for last year was 
about 800 miles, but the demands this year are greatly in excess 
of anything the telephone superintendent has known. If all the 
demands from the four quarters of the province were granted, 
there would be between 2,000 and 3,000 miles constructed instead 
of 800. 


NEW YORK, N. Y.—A shorter cable to England is planned 
by the Commercia] Cable Company of New York, according to the 
Engineering News. It is proposed to cut one of this company’s 
five transatlantic cables at the Flemish Cap, 300 miles east of 
Newfoundland, and to attach to the European end a new cable 
running to St. Johns, Newfoundland, and thence to New York 
city. It is expected that this redivision of the line between New 
York and Ireland will increase the speed of transmission by 35 
per cent. This change has been made possible by the expiration 
of the exclusive rights of the Anglo-American Cable Company to 
land cable in Newfoundland. Some 1,700 miles of new cable will 
be laid if this plan is carried out and the 900 miles between the 
Flemish Cap and Canso, Canada, will be recovered and resheathed 
for use elsewhere, 


LEGAL NOTES. 


IMPROPER TELEGRAMS—The right of a telegraph com- 
pany to refuse to transmit a message which is not libelous or 
obscene, on the theory that it is improper, is denied in Western 
Union Telegraph Company vs. Lillard (Ark.), 110 S. W. 1,035, 17 
L. R. A. (N. S.) 836. 


LIABILITY FOR MOTORMAN’S ASSAULT—The liability of 
a street-car company for an assault by its motorman upon a 
passenger who has left the car to stop a fight between the con- 
ductor and a passenger who has been ejected from the car is 
denied in Zeccardi vs. Yonkers Railway Company, 190 N. Y. 389, 
83 N. E. 31, 17 L. R. A. (N. S.) 770. 


CONDITION OF STREET-RAILWAY PAVEMENTS—A mu- 
nicipal ordinance requiring street railways to keep the space 
covered by their tracks in thorough repair is held, in Miller vs. 
United Railway and Electric Company (Md.), 69 Atl. 636, 17 
L. R. A. (N. S.) 978, not to make them insurers of the safety 
of passengers using such portion of the street. 


TRANSFER RIGHTS—A passenger on a street car, who being 
entitled to a transfer to another line, which is not given him 
before the transfer point is reached, continues to demand it after 
he has reached the ground at the transfer point in obedience to 
the conductor’s command to get off the car and out of the way, 
is held, in Blomsness vs. Puget Sound Electric Railway, 47 Wash. 
620, 92 Pac. 414, 17 L. R. A. (N. S.) 763, not to have lost his 
rights as a passenger so as to absolve the company from liability 
for an assault upon him by the conductor, growing out of the al- 
tercation. 


INJURY DUE TO COLLISION BETWEEN STREET CAR 
AND WAGON—Although one driving along a street ahead of a 
street car which is running so slowly that he has time to cross 
the track without being struck is negligent in making the at- 
tempt, it is held, in Smith vs. Connecticut Railway and Light 
Company, 80 Conn. 268, 67 Atl. 888, 17 L. R. A. (N. S.) 707, 
that his act is not the proximate cause of his resulting injury if, 
upon seeing his design, the motorman because of his inexperi- 
ence becomes confused, releases the brake, and causes the car 
to increase its speed, so that it strikes the wagon, which it 
would not do if he used ordinary care. 


LOW SAGGING TELEPHONE WIRES OVER ROAD CROSS- 
INGS—In Weaver vs. Dawson County Mutual Telephone Com- 
pany, 118 Northwestern Reporter, 650, the Supreme Court of 
Nebraska holds that a telephone company is guilty of negligence 
when it places its telephone wires only thirteen feet above a 
road crossing and permits such wires to become slack and to 
sag until they interfere with legitimate travel, when the stat- 
ute requires such wires to be placed twenty feet above the road 
crossings. In the statutory provision the words “all road 
crossings” are held to refer to private as well as public roads 
A person traveling along a road that is crossed by a telephone 
T i not Peters to anticipate danger at such crossings, and 
8 not require o examine or look t 
before passing under such wire. De, aa anne Hea EGE 
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ELECTRICAL SECURITIES. | 


' The market during the past week showed a fine example 
of reaction to the manipulation which has been going on for 
some time past, and, unsupported by popular interest, there 
were some setbacks in some of the leaders. The whole story 
of the week’s doings is made up of quite wide fluctuations in 
prices, with, if anything, a settling tendency all around. The 
indifference to many issues and the continued slow revival of 
business is causing some apprehension. At the same time 
hardware lines and building in general appears to be growing 
very active, and this of course augurs well for a busy season 
during the summer months. 

Dividends have been declared upon the following electrical 
securities: Havana Electric Railway Company; the regular quar- 
terly dividend of one-and-one-half per cent on the preferred stock. 
and also the regular quarterly dividend of one per cent on the 
common stock, both dividends payable May 15 to stock of record 
April 24. Commonwealth Edison; the regular quarterly dividend 
of one-and-one-half per cent, payable May 1. Twin City Rapid 
Transit Company; the regular quarterly dividend of one-and-one- 
fourth per cent on the common stock, payable May 15. Columbus 
Railway Company; the regular quarterly dividend of one-and-one- 
fourth per cent on the preferred stock, payable May 1 to stock of 
record April 15. East St. Louis & Suburban Company; the regu- 
lar quarterly dividend of one-and-one-fourth per cent on the pre- 
ferred stock, payable May 1 to stock of record April 15. Edison 
Electric Illuminating Company of Boston; the regular quarterly 
dividend of two-and-one-half per cent, payable May 10 to stock 
of record April 15. Albany Home Telephone Company; the regu- 
lar quarterly dividend of one per cent, payable April 20. Michi- 
gan State Telephone Company; the regular quarterly dividend of 
one-and-one-half per cent on the preferred stock, payable August 
2; also a regular quarterly dividend of one-and-one-half per cent 
on the common stock, payable June 1. United Electric Securities 
Company; the regular semi-annual dividend of $3.50 a share on 
the preferred stock, payable May 1 to stock of record April 22. 
American District Telegraph of New Jersey; the regular dividend 
of one per cent, payable’ April 22. Electrical Securities Corpora- 
tion; the regular semi-annual preferred dividend of two-and-one- 
half per cent, payable May 1 to stock of record April 26. Ameri- 
can Gas and Electric Company; the regular quarterly dividend of 
one-and-one-half per cent on the preferred stock, payable May 1 
to stock of record April 19. Grand Rapids Railway; the regular 
quarterly dividend of one-and-one-fourth per cent on the preferred 
stock, payable May 1 to stock of record April 15. Mexico Tram- 
ways Company; the regular quarterly dividend of one-and-one-half 
per cent, payable May 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED APRIL 17. 


New York: Closing. 
Allis-Chalmers common .............ec00% 15 
Allis-Chalmers preferred .........cceeeees 47 
American Tel. and Tel. Company.......... 13714 
Brooklyn Rapid Transit................... 76% 
General Blectric 4.506 d00néeaGawetscaneesas 156 
Interborough-Metropolitan common ....... 15% 
Interborough-Metropolitan preferred ...... 43% 
Kings County Electric...............02000. 121 
Mackay Companies (Postal Telegraph and 

Cables) common ............ecuceeceees 75% 


Mackay Companies (Postal Telegraph and 

Cables) preferred 
Manhattan Elevated .............. 0c veces 
Metropolitan Street Railway............... 22 
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New York & New Jersey Teilephone...... 122 
Western Union ......... cc ccc ccc cee ees 69% 
Westinghouse Manufacturing Company.... 81% 


For the first eleven days of April gross earnings of the 
Brooklyn Rapid Transit system averaged $52,086 per day, com- 


pared with $49,125 per day a year ago, an increase of $2,961 
per day. 


Boston: Closing. 
Edison Electric Illuminating............... 258 
Massachusetts Electric ..............0cee. 71 
New England Telephone................. . 133 


Western Telephone and Telegraph pref... 78 


Philadelphia: Closing. 
Electric Company of America............. 12% 
Electric Storage Battery common.......... 45 
Electric Storage Battery preferred........ 45 
Philadelphia Electric ............0cccceeee 11% 
Philadelphia Rapid Transit................ 33% 
United Gas Improvement.................. 88% 


At the Philadelphia Electric annual meeting the stockholders 
approved the report for the year. Directors were re-elected. 
Chicago: 


Closing. 
Chicago Telephone ..... oa, aLa. 133 
Commonwealth Edison ............. PRE 113% 


April 24, 1909 


PERSONAL MENTION. 


A. P. LATHROP has been elected president of the American 
Light and Traction Company, 


M. L. KOHLER, of Philadelphia, Pa., was elected president 
of the Chicago Mica Company, at the annual meeting on April 14. 


ARTHUR D. DANA, president and treasurer of the Chicago 
Fuse Wire and Manufacturing Company, returned last week from 
his European trip. 


E. P. FEATHERSTONEHAUGH, B. SC., of McGill University, 
has been appointed to fill the chair of electricity at Manitoba 
University, Winnipeg, Man. R. 


THOMAS E. MITTEN, president of the Chicago City Rail- 
way Company, has sailed for Europe. Vice-president R. B. 
Hamilton will be acting president in Mr. Mitten’s absence. 


DR. W. H. TOLMAN has been detailed for field work by 
the executive committee of the Museum of Safety and Sanitation, 
of which he is directer, and will start May 1 on a lecturing tour. 


WILLIAM HENRY KELLER, until recently chief electrician 
of the New River Collieries Company, Thurmond and Prince, 
W. Va., has opened an office in Charleston, W. Va., as consulting 
electrical engineer in mining practice and equipment. 


J. W. FOSTER, southeastern representative of the Holo- 
phane Company, was in attendance at the Southern Electrical 
and Industrial Exposition at Louisville for the last two weeks 
demonstrating the utilization of proper reflectors for stores and 
offices, and for home lighting. Mr. Foster made his headquarters 
at the booth of the James Clark, Jr., Electric Company. 


CHARLES T. PORTER has been awarded the John Fritz 
medal by the four national engineering societies for his part in 
the origination of the modern high-speed steam engine. This 
medal is awarded annually for notable scientific or industrial 
achievement and the previous recipients, in order, were Lord 
Kelvin (1905), George Westinghouse, Alexander Graham Bell and 
Thomas A. Edison. 


FREDERICK SCHEETZ JONES, for twenty years professor . 


of physics in the University of Minnesota, has been appointed 
dean of Yale College, where he begins his duties next July. Pro- 
fessor Jones will be greatly missed at Minnesota, where, besides 
being professor of physics, he has for a number of years been 
dean of the College of Engineering and head of the athletic in- 
terests in the university. 


PROF, F. B. BADT, the well-known consulting electrical and 
mechanical engineer, of F. B. Badt & Company, Chicago, is dis- 
tributing an interesting little pamphlet on the causes and cure of 
baldness, translated by himself from “Die Haarkur von Dr. Karl 
Cleven, Berlin.” It is “dedicated to his bald-headed friends and 
to those who are preparing to join their society.” At a recent 
meeting of the Chicago Electric Club, Professor Badt was found 
surrounded by a group of bald-headed ones, who listened eagerly 
see hopefully to the professor's dissertation upon alopecia fur- 
uracea. . 


CHARLES J. GLIDDEN, of early telephone fame, now a 
notable automobilist and aeronaut, is having established in his 
apartments at the Hotel Somerset in Boston one of the most 
powerful wireless apparatus in use. The receiving instruments 
will take up messages sent from all land stations and steamers 
within a radius of 3,000 miles, and it is expected that the trans- 
mitter will have a range exceeding 1,000 miles. Mr. Glidden will 
conduct experiments looking to the development of the use of 
Wireless apparatus with aerial craft. Mr. Glidden’s famous bal- 
loon “Massachusetts” will be so equipped. 


NORMAN B. HICKOX, in charge of the new light and power 
business for S. S. Bush of Louisville, Ky., left De Kalb, IUl., dur- 
ing the week, after a stay of three-and-one-half months, to make 
a tour of the South, stopping at each central station controlled 
by Mr. Bush, making a stay at each place of from one to four 
months. Mr. Hickox expects to arrive in De Kalb again in about 
a year. Mr. Hickox was formerly of Springfield, Ill., where he 
was associated with the Springfield Railway and Light Company, 
and was more recently connected with the sales department of 
the General Electric Company in the Chicago office. 


_L. A. HERDT has been appointed a full professor of elec- 
trical engineering at McGill University, Montreal, Canada. Mr. 
Herdt graduated in mechanical engineering at McGill, class of 
1896, and further pursued his studies in Paris and in Liege, Bel- 
gium, in electrical engineering. After serving on the staff of the 
Thomson-Houston Electrical Company of France for some time, 
Mr. Herdt returned to his alma mater and was successively 
demonstrator, lecturer, assistant professor and associate pro- 
fessor in electrical engineering up to the time of his appoint- 
ment as full professor. Professor Herdt is a consulting engineer 
of some note and is an ‘Officier d’Academie’ of France. 


FRANK L. TUFTS, adjunct professor of physics at Columbia 
University, New York, was instantly killed during the night of 
April 15. Professor Tufts was testing on the high-tension dis- 
tributing system of the Public Service Corporation of New Jersey, 
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at Bayonne, N. J. Professor Tufts was thirty-five years old and 
had been married three years. He was a B. S. of Antioch, in 
1891, and an A. B. of Harvard, in 1894. He graduated from 
Columbia, class 1896, with a degree of A. M., and received a 
Ph. D. a year later. He was made a tutor in physics at Columbia 
in 1898. In 1903 he was appointed instructor in physics and 
held the title of adjunct professor since 1905.: He is survived by 
Mrs. Tufts and an infant son. 


NEW PUBLICATIONS. 


INDIAN INDUSTRIES AND POWER—The February issue of 
the Indian Industries and Power, published at Bombay, is a fine 
double number, devoted to a résumé of electrical and mechanical 
developments in this great eastern country. There is a compre- 
hensive illustrated description of the tramways system of Bom- 
bay and a number of other articles devoted to some of the local 
industries. 


REPORT OF THE INTERNATIONAL CONFERENCE ON 
ELECTRICAL UNITS AND STANDARDS—The official report of 
the International Conference on Electrical Units and Standards 
that was held in London last fall has been published as a 
twenty-four-page pamphlet, including the French and German 
translations. This report was abstracted at considerate length 
in the ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Of Novem- 
ber 7 and 21, 1908. 

WHO MAKES WHAT—This extremely valuable reference 
book for buyers and makers is a geographically-alphabetically ar- 
ranged list of the names and addresses of more than 12,000 manu- 
facturers in all parts of the United States. Contained in its 368 
pages are separate directories of manufacturers, products, foreign 
merchants, wholesale hardware merchants, jobbers and exporting 
houses. “Who Makes What” is published by D. T. Mallet, New 
York city. The price is one dollar, prepaid. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSO- 
CIATION—The American Street and Interurban Railway Associa- 
tion has published in bulletin form several interesting pieces of 
literature. These are entitled, respectively, “Facts of Interest 
Regarding the Membership of the Association,” giving a complete 
list of the active and associate members and a brief historical 
résumé; “The Future of the American Street and Interurban 
Railway Association,” by James F. Shaw, president; “The Value 
of the Association’s Work,” by the Hon. W. Caryl Ely, and “The 
Fare Question,’ which is contributed to by a number of promi- 
nent street-railway men. 

LIGHTING COUNTRY HOMES—On account of the demand 
for Bulletin No. 25 of the Engineering Experiment Station, Uni- 
versity of Illinois, another edition has been printed and copies 
are now available for distribution on application to the director, 
Prof. L. P. Breckenridge, Urbana, Hl. This bulletin is entitled 
“Lighting Country Homes by Private Electric Plants,” by T. H. 
Amrine, and includes explanations concerning artificial ilumina- 
tion, selection of lighting fixtures, the planning of a house- 
lighting system, the design and estimate of the cost of a small 
private plant, suggestions about ordering apparatus and instruc- 
tions for its operation and care, 


EDISON ROUND TABLE—The first number (April) of the 
Edison Round Table, which is the monthly magazine of the Com- 
monwealth Edison Company. Branch of the National Electric 
Light Association, has made its appearance. It is ably edited 
by R. F. Schuchardt and Harold Wright, who have combined 
in a quaint combination of the serious and humorous many 
articles and anecdotes of interest to the members of the local 
Chicago branch. There are also included a large number of 
news items regarding persons and events in the company’s 
various departments, all tending to keep, the large number of 
employes informed of the ramifying activities in all directions 
and to cement the individuals into a large family for their 
mutua] interests. 

INDUSTRIAL ENGINEERING—Volume I, No. 1, of Industrial 
Engineering has been issued by the Industrial Engineering Publish- 
ing Company, of Pittsburg, Pa. This magazine, the editorial an- 
nouncement states, is to be devoted to the interests of works 
managers, engineers and superintendents. The first number is 
well filled with carefully prepared articles of a generally interest- 
ing nature, and these are varied enough to suit the engineer in- 
search of instruction along these special lines. In addition to 
the purely technical contributions there is an interesting editorial 
section and a good industrtal section. The following is the first 
table of contents: “Principles of Heating and Ventilating a Mod- 
ern Building,” by H. W. Woodward; “Elasticity and Fatigue of 
Wrought Iron and Steel,” by Henry S. Prichard; “A Test of a 
Terra-Cotta Tile Column;” “Feed Water Heaters as Purifiers,” 
by J. C. William Greth; “The Plant of the Detroit Lubricator 
Company;” “Salient Points in Steel Mill Buildings,” by J. H. 
Heuser; “Antecedents and Development of the Machine Hour 
Idea—1,” by F. E. Webner; “Modern Material-Handling Machinery 
for Industrial] Plants—1," by A. G. A, Schmidt; “Employer, Em. 
ploye and the Community,” by H. F. J. Porter; “Eliminating 
Wastes in Steam Generation,” by [CarltiSo Dow; “The Induction 
Motor Drive in a Printing Plant.” 
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NEW PROPOSALS. 


ELECTRIC POWER FRANCHISE, SANTA BARBARA, CAL. 
—Bids will be received by the Santa Barbara (Cal.) City Council 
up to May 6 for a franchise for the construction of an electric 
distributing system in the city. i 


ELECTRIC LIGHTING, HOBOKEN, N. J.—Bids will be re- 
ceived by the City Council of Hoboken, N. J., up to 4 p. m, 
April 28, for electric arc lights, gas lights, hydrocarbon lights, 
or other lights for city lighting. Specifications are on file in the 
city clerk’s office, 


FORECLOSURE SALE OF POWER COMPANIES, SAN 
FRANCISCO—Bids will be received by George H. Whipple and 
Vanderlynn Stowe, at San Francisco, up till May 10, for the sale 
of the properties of the Stanislaus Electric Power Company and 
the Tuolumne Water Power Company to satisfy the mortgage 
of the Knickerbocker Trust Company, New York city. 


VARIOUS BUILDINGS, COLUMBUS BARRACKS, OHIO—The 
office of the Constructing Quartermaster, Columbus Barracks, 
Ohio, will receive sealed proposals, in triplicate, until 10 a. m., 
standard time, May 1, for the construction of an administration 
building, a recruit-receiving barrack, a barrack for 300 men, and 
a fire station, at this post, including plumbing, heating, electric 
wiring, and electric-lighting fixtures. Information, blank forms 
for proposals, etc., furnished on application. Envelopes contain- 
ing proposals to be indorsed: “Proposals for Public Buildings, to 
be opened May 1, 1909,” and addressed to Capt. H. J. Hirsch, 
Constructing Quartermaster, 


ISTHMIAN CANAL COMMISSION, WASHINGTON, D. C.— 
Sealed proposals will be received at the office of the General 
Purchasing Officer, Isthmian Canal Commission, Washington, 
D. C., until 10:30 a. m., May 6, 1909, for furnishing the following 
articles: Semi-marine boilers, air compressor, fire-alarm system, 
electric motor, electric-driven wood-working machines, machine- 
shop machines, tin and coppersmith tools, drill chucks, vises, 
sheave, shafting, rock-drill steels, cypress water tank, hose, lum- 
ber, etc. Blanks and general information relating to this circular 
(No. 503) may be obtained from this office or the offices of the 
assistant purchasing agents, 24 State Street, New York city; 
custom house, New Orleans, La., and 1086 North Point Street, San 
Francisco, Cal.; also from the United States engineer offices in 
the following cities: Seattle, Wash.; Los Angeles, Cal.; Baltimore, 
Md.: Philadelphia, Pa.; Pittsburg, Pa.; Boston, Mass.; Buffalo, 
N. Y.; Cleveland, Ohio; Cincinnati, Ohio; Chicago, IIl.; St. Louis, 
Mo.: Detroit, Mich.; Milwaukee, Wis.: St. Paul Minn.; Chatta- 
nooga, Tenn.; Louisville, Ky.: Mobile, Ala., and Galveston, Tex.; 
Commercial Club, Kansas City, Mo.; Chamber of Commerce, 
Quincy, Ill., and Chamber of Commerce, Tacoma, Wash. 


DATES AHEAD. 


American Electrochemical Society. Next meeting, Niagara 
Falls, Ontario, May 6-8. 

Omaha Electrical Show. 
May 6-15. 

Nebraska Electrical Association. Annual convention, Omaha, 
Neb., May 11-13. . 

Arkansas Association of Public Utility Operators. 
meeting, Hot Springs, Ark., May 12, 13, 14. 

Southwestern Electrical and Gas Association. 
vention, Dallas, Tex., May 20-22. 

Ohio Society of Mechanical, Electrical and Steam Engineers. 
Annual convention, Canton, Ohio, May 21-22. 

American Association of Electric Motor Manufacturers. 
nual convention, Hot Springs, Va., May 24-27. 


West Virginia Independent Telephone Association. Annual 
convention, Parkersburg, W. Va., May 27-28. 


Omaha Auditorium, Omaha, Neb., 


Annual 


An- 


National Electric Light Association. Annual convention, At- 


lantic City, N. J., June 1-4. 

Association of Edison Purchasing Agents. 
tion, Atlantic City, N. J., June 1-4. 

American Railway Master Mechanics’ Association. 
convention, Atlantic City, N. J., June. 

Master Car Builders’ Association. 
lantic City, N. J., June. 

Canadian Electrical Association. 
bec, Canada, June 16-18. 


Annual conven- 
Annual 
Annual convention, At- 


Annual convention, Que- 


Association of Railway Telegraph Superintendents. Next 
meeting, Detroit, Mich., June 23. 
American Institute of Electrical Engineers. Annual conven- 


tion, Thousand Islands, N. Y., June 28. 


Ohio Electric Light Association. Annual convention, Toledo 
July 13-15. 


National Electrical Contractors’ Association. 


An - 
tion, Toledo, Obio, July 21-23. nual conven 
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INDUSTRIAL ITEMS. 


THE H. KRANTZ MANUFACTURING COMPANY, Brooklyn, 
N. Y., has issued for distribution Bulletin No. 12, describing 
bushings and pipe clamps. 

THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, 
Pa., has published a very comprehensive catalog and price-list 
of interlocking and signaling devices. 

H. G. OSBORNE, New York city, manufacturer of extension 
brick and stone drills, has removed his office and stock from 74 
Cortlandt Street to 157 Chambers Street. 


THE BUCKEYE ENGINE COMPANY, Salem, Ohio, has ap 
pointed Louis Bendit its Kansas City sales manager (504 New 
York Life Building) and J. R. Detweiler its Wichita, Kan., dis- 
trict manager (505 Barnes Building). 


WICKES BROTHERS, Saginaw, Mich., have published their 
“Monthly Stock List” for April of boilers, engines, dynamos, mo 
tors and machinery. Those looking for new or second-hand 
goods in these lines should apply for a copy. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, has 
issued for distribution to the trade a folder giving some convine- 
ing arguments for dealers and central-station men whereby to 
increase the sale and use of Buckeye tungsten lamps. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
Chicago, Ill., has issued a special fan-motor catalogue. All the 
standard forms are shown, but particular attention is given to 
an improved oscillating fan. Catalogue and prices will be sent 
on request. 


THE DUBOIS IRON WORKS, of DuBois, Pa., has published 
Bulletin E-P No. 3, which treats of pumps for all kinds of 
liquids, fresh, salt, acid, clear, gritty, cold and hot. These pumps 
are driven either by belting or directly by electric motors oF 
gasoline engines. , 


THE CUTLER-HAMMER CLUTCH COMPANY, Milwaukee, 
Wis., has just issued a very attractive catalogue of lifting mag: 
nets. All who are interested in the rapid and economical han- 
dling of iron and steel, especially in bulk, should write for a copy 
of this publication, 


THE BRISTOL COMPANY, Waterbury, Conn., has issued 
an illustrated folder describing a partial list of their recording 
pyrometers, thermometers, etc., and announces that a larger 


catalogue of pressure and vacuum recording gauges will soon be 
ready for distribution. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
supplied three motors, aggregating 225 horsepower, to the Car- 
negie Steel Company for rolling-mill work. This makes a total 
of 1,775 horsepower in motors ordered by this firm from the 
Crocker-Wheeler Company. 


THE STAR EXPANSION BOLT COMPANY, Bayonne, N. J. 
manufacturers of expansion bolts, toggle bolts, cable hangers, 
drills and drill holders, has removed its general offices from 
Bayonne to 147 Cedar Street, New York city, where a very 
complete stock will be maintained at all times. 


THE NATIONAL MACHINERY AND WRECKING COM- 
PANY, Cleveland, Ohio, announces the issue of a “Special Bar- 
gain List” with lowest prices on direct and alternating-current 
generators, both belted and direct-connected Corliss and auto 
matic engines, leather belting and extra armatures. 


. THE ELECTRO-AD COMPANY, Detroit, Mich., has moved 
into larger quarters and is installing new machinery for the pur 
pose of manufacturing on a much more extensive basis. its motor: 
less flashers, advertising devices, window novelties and electrical 
displays. The new address is 265 Jefferson Avenue. 


THE INDUSTRIAL INSTRUMENT COMPANY, Foxboro, 
Mass., is distributing a bulletin describing its standard electric 
time systems. This system has been particularly developed for 
use in industrial and commercial plants. The company Will be 
pleased to send bulletins to those interested upon request. 


THE NEW YORK INSULATED WIRE COMPANY, of New 
York city, is distributing a set of blotters that are unique in 
describing the details of the manufacture of its products. Em- 
phasis is placed on the purity of the various materials and proc 


esses used in making insulating tapes, and the insulation of wires 
and cables, 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill, is dis 
potn a new circular, entitled “A Little Fuse History,” OT 
uy While the Buying’s Good,” which, in addition to calling 8t- 
a gi EY of D & W fuse development, also €m 
Z e fact that the present pri ‘low. Cop 

ien will bo sent upon yequese prices are extremely lo 


, {THE HILL CLUTCH COMPANY, Cleveland, O., bas issued 
CI ooklet containing an article entitled “Tests of Friction 
i utches for Power Transmission,” by Prof. R. G. Dukes. This 

Si mea of a paper presented at the last annual meeting 

ae tet merican Society of Mechanical. Engineers. Copies will 
e furnished to those interested upon (request. 


—) — n 


bation 
T 
rage 
liers | 
in kk 
en 
fect 
tizi 


HH) 


eX 
oe 
mabe + 
im ie 


qyorle | 
able te 
he 
spore i 


PING - 
Nie s 


a m -t 
Th ve 
atte 

ween. 
a 


April 24, 1909 


THE D’OLIER ENGINEERING COMPANY, Philadelphia, New 
York and Pittsburg, in Catalogue T, illustrates and describes its 
horizontal centrifugal pumps, suitable for direct electric drive. A 
feature of these pumps is the ready accessibility of all parts for 
inspection, repair, or renewal. They are designed to operate 
economically with heads up to nearly two hundred feet in a stage. 


THE  STROMBERG-CARLSON TELEPHONE MANUFAC- 
TURING COMPANY, Rochester, N. Y., announces the issue of 
pamphlets No. 13 (Magneto Telephones for Electric Interurban 
and Steam Railway Despatching Systems) and No. 14 (No. 896 
Compact Type Series and Bridging Dry Battery Wall Telephones. 
Two-Piece Desk Telephones). These are ready for free distri- 
bution. 


THE NERNST LAMP COMPANY has published a thirty-two 
page advance bulletin devoted to Westinghouse-Nernst chande- 
liers and ornamental lamps. The richness of the designs shown 
in both the Renaissance and Art Nouveau styles bears out the 
company’s assertion that the new Westinghouse-Nernst lamp is 
peculiarly adapted to the production of not only efficient but 
highly artistic fixtures. 


THE SPRAGUE ELECTRIC COMPANY, New York, has is- 
sued for distribution a new catalogue (No. 424), describing its 
various types of conduit, conductors, boxes, fittings, etc. Among 
the newer types may be mentioned the single-strip flexible steel 
conduit, which is designed especially for fireproof construction. 
Special mention is also made of the new Multilet box, which is 
one box with many uses. 


THE DARLEY ENGINEERING COMPANY, of Pittsburg, Pa., 
has issued its second bulletin devoted to its system of suction 
conveyors for handling ashes. Besides giving a complete descrip- 
tion of this system for economically and conveniently removing 
the ashes from boiler plants into storage tanks, the bulletin ex- 
plains the details of the apparatus and its advantages and shows 
a large number of views taken in typical installations. 


THE NAUGLE POLE AND TIE COMPANY, Chicago, Ill., is 
distributing a fine halftone, reproduced from an actual photograph, 
of the immense stock of poles and ties in their Chicago yard. 
When it is taken into account that the bulk of their stock is car- 
ried in their northern yards, and that this enormous pile of 
lumber is used only for rush shipments, one can appreciate dimly 
the gigantic dimensions of the business in poles and ties of this 
company. 

THE GREGORY ELECTRIC COMPANY, Chicago, Ill, has 
issued its monthly “Bargain Sheet” for April, which is full of bar- 
gains for sale in all kinds of electrical machinery, appliances 
and equipment. All items are put in thorough working order, 
and articles are sold under a guarantee to refund purchase money 
if returned prepaid and in good condition. Of course, it is a 
case of “first come, first served,’ and all quotations are subject 
to prior sale. 

THE DALE COMPANY, New York, has issued supplementary 
catalogue 15A, containing illustrations, descriptions and prices of 
their tungsten lamp fixtures, which have the merit of being com- 


paratively inexpensive, although they are not only artistic but. 


also quite substantial in construction. Supplementary catalogue 
15B, of wireless clusters, both detachable and regular types, is 
‘also ready for distribution. The Dale Company states that 10,000 
square feet of floor space have been added to their premises, and 
that considerable new equipment and additional facilities have 
‘been installed. 
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THE PETTINGELLANDREWS COMPANY, Boston, Mass., 
has issued the April number of its monthly publication, “Juice,” 
containing “live information about electrical material.” Contained 
in this number are articles by A. S. Wade on “Crossarm Timber,” 
and C. O. Baker, on “The Essentials of an Effective Street Fix- 
ture,” besides other miscellaneous information. Some standard 
specialties of electrical manufacturing companies represented by 
the Pettingell-Andrews Company, and also some of their own 
wares, are listed, 


THE ELECTRIC CONTROLLER AND MANUFACTURING 
COMPANY, Cleveland, Ohio, has issued the April number of its 
interesting and instructive little magazine, “Common Sense,” 
which is distributed free to the trade, and at a charge of ten 
cents per number to outsiders or for duplicate copies. Besides 
some truisms and business maxims, hints and statistics, there 
is contained an article on magnetic switch controllers in general 
and the manually-operated controller for 100-horsepower motors, 
manufactured by the company, in particular. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
issued for distribution Bulletin No. 1059, on engine-type direct- 
current generators, designed for general lighting and power serv- 
ice. These machines are suitable for direct-connection to steam, 
gas or oil engines. This bulletin contains illustrations of installa- 
tions where these machines may be seen in operation. The 
various parts are also shown separately, and among them is the 
patented brush holder, designed to accommodate itself to irregu- 
larities of the commutator. The company has also issued Bul- 
letin No. 1058, containing illustrated descriptions of typical inter- 
urban railways equipped by this concern. 


THE DIELECTRIC MANUFACTURING COMPANY, of St. 
Louis, Mo., announces that it is ready to place on the market a 
new insulating compound, called Petrite, which is particularly 
adapted for insulating coils of all kinds. It has been tried out 
with complete success for two years on generator and motor 
field coils, also arc Jamp and transformer coils. It is said that 
the material is unaffected by any oil at any temperature and 
does not run out of the finished coil at any temperature. It is 
a strong and tough material that supports and, in fact, “petrifies” 
the coil. Petrite is applied ‘by brushing it on the coil as it is 
being wound up, er by running the wire through a bath of the 
compound ‘just before the wire is placed on the winding mold, 
a baking oven being the only requisite in its use. One-half pint 
samples may be had on request. 


THE GOULD STORAGE BATTERY COMPANY, whose main 
offices are at 341-347 Fifth Avenue, New York city, has just issued 
an attractive catalogue, entitled “The Gould Battery in Isolated 
Lighting Plants.” This veritable treatise on the subject of stor- 
age batteries should be in the hands of everyone at all interested 
in the subject. It contains minute instructions, with many illus- 
trations and extremely practical diagrams, on the arrangement of 
switchboards, etc., for many of the cases which occur in every- 
day. practice in connection with battery installations. Besides 
some terse and timely comments on the advantages of storage 
batteries for isolated plants, there are practical articles on the 
selection of batteries, methods of operation, arrangements and 
resistance regulations for charging and discharging, choice of 
plant, charging rates, details of installation, wiring, etc., together 
with comprehensive tables showing much of this information and 
the types and prices of the batteries recommended in the various 
particular cases discussed. The catalogue is a welcome addition 
to storage-battery literature. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) April 13, 1909. 


‘917,749. CIRCUIT CONTROLLER. Sewall Cabot, Brookline, 
Mass. Filed November 10, 1908. A wireless-telegraph trans- 
mitter has a motor-driven serially-divided drum co-operating 
with a set of stationary electrodes, the gaps bétween which 
are practically closed and the circuit rendered substan- 
tially complete in an interval after the first discharge of the 
condenser sufficiently short to minimize spark-gap losses. 


917,760. SWITCH. Gerald W. Hart, Hartford, Conn., assignor 
to The Hart Manufacturing Company, Hartford, Conn. 
Filed November 2, 1907. An electromagnetically controlled 
detent has an energizing coil located in the circuit con- 
trolled by the switch and adapted when energized to re- 
Strain the switch and hold it closed. 


‘917,763. ELECTRIC SIGNALING SYSTEM FOR RAILWAYS. 
John S. Holliday, Wilkinsburg, Pa., assignor to The Union 
Switch & Signal Company, Swissvale, Pa. Filed January 
30, 1908. There are means for impressing two-phase cur- 
Tents upon the rails and signal-controlling relays having 
two coils, connected one to each track rail and both con- 
nected to a common return conductor. 


917,778. MEANS FOR STARTING ARC LAMPS. George M. 
Little, Pittsburg, Pa., assignor to Westinghouse Electric & 
Manufacturing Company. Filed May 6, 1907. The clutch- 
fifting magnet has about it a shunt containing a switch 
controlled by an electromagnet and a dashpot. 


917,780. SERIAL IGNITER FOR GAS ENGINES. Hubert A. 
Long, Eureka, Cal. Filed November 3, 1908. Has a sta- 
tionary electrode with a number of contacts and a revolving 
electrode with a single contact arranged to consecutively 
engage the stationary ones. 


917,785. INSULATING-SUPPORT FOR HIGH-TENSION CON- 
DUCTORS. Ralph D. Mershon, New York, N. Y. Filed 
May 21, 1907. Comprises a framed structure for resolving 


the mechanical forces originating in the conductor into 
components and having insulating members convergent to- 
ward the conductor for resisting such components. 


917,787. PROCESS OF MAKING STORAGE-BATTERY PLATES. 
William Morrison, Chicago, 11l., asslgnor to Exmoor Stor- 
age Battery Company, Chicago, Ill. Filed January 12, 1905. 
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The process of preparing the paste consists in mixing soft 
lead and an oxide of lead together with water and acetone, 
sulphate of ammonia and acetic acid. 


917,794. TRANSFORMER ' SYSTEM. Karl C. Randall, Edge- 
wood Park, Pa., assignor to Westinghouse Electric & Man- 
ufacturing Company, East Pittsburg, "Pa. Filed July 6, 1908. 
Between a three-phase and two-phase circuit is a set of 
phasing transformers connected by switches electromagnet- 
ically controlled in a definite order from a teaser-trans- 
former circuit. 


917,795. ELECTROLYTIC CELL. James H. Reid, Newark, N. J. 
Filed December 28, 1908. Includes a receptacle having a 
hollow central electrode supplied with electrolyte and outer 
electrodes that can be rotated. 


917,796. ELECTRIC FURNACE. James H. Reid, Newark, N. J. 
Filed December 30, 1908. Has a number of converging 
electrodes adapted to produce arcs between them, in com- 
bination with a sweep adapted to spread the ore on the 
electrodes and to clean it off of the same. 


917,806. ELECTRIC MOTOR. Robert Siegfried, Pittsburg, Pa., 
assignor to Westinghouse Electric & Manufacturing Com- 
pany. Filed May 22, 1905. The commutator end of the 
motor is housed in by two sheet-metal cover plates bolted 
and clamped together with their adjacent edges in any 
desired angular position with reference to the base of the 
motor. 
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917,794. SWITCH CONNECTIONS FOR 
PHASING TRANSFORMERS. 


917,830. SIGNALING SYSTEM FOR RAILWAYS. Max W. Za- 
bel, Chicago, Ill. Filed April 13, 1907. Comprises a selec- 
tive signal-receiving device for a number of sections of a 
railroad track and electric means associated with each sec- 
tion and controlled by the presence of cars therein to selec- 
tively operate the signals. 


917,834. FARE-REGISTER. Robert C. Adams, New York, N. Y., 
assignor of one-half to Henry W. Brown, New York, N. Y. 
Filed October 26, 1907. Associated with a coin chute and 
a register for cqunting the coins passed, is an electromag- 
netically controlled means for obstructing the passage of 
each coin until it is registered. 


917,858. CONTROLLER-FRAME. Hugo W. Forslund, Chicago, 
IN., assignor to J. W. Reedy Elevator Manufacturing Com- 
pany, Chicago, Ill. Filed December 14, 1906. An electric 
controller is mounted in a frame provided with insulating 
supports and clamps. 


917,867. ARC LAMP. William G. Houskeeper, Wilkinsburg, Pa., 

©  assignor to Westinghouse Electric & Manufacturing Com- 
pany. Filed July 9, 1906. Combined with the normally 
separated electrodes is an electromagnet for causing them 
to engage and a switch in a shunt to the magnet the mov- 
able member of which is provided with adjustable stops. 


917,868. SYSTEM OF CONTROL. Henry D. James, Pittsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing 
Company. Filed June 2, 1905. The motor has a master 
switch and switches for reversing the armature circuits, 
also relay switches that prevent interruption of the field 


circuit while the motor operates at a greater than prede- 
termined speed. 


917,875. METHOD OF MAKING ELECTRODES. Ernst W. 
Jungner, Kneippbaden, Sweden, assignor to Nya Ackumu- 
lator Aktiebolaget Jungner, Stockholm, Sweden. Filed 
June 23, 1906. Consists in subjecting a magnetic metal to 
electrolysis while surrounded by a substance that is but 
slightly soluble in the electrolyte and thus rendered semi- 


solid, removing the substance and subjecting the electrode 
to a charging current. 


917,897. AUTOMATIC CONTROLLING MECHANISM FOR 
FLUID-PRESSURE SYSTEMS. Walter J. Richards, Mil 
waukee, Wis., assignor to National Brake & Electric Com- 
pany, Milwaukee, Wis. Filed July 15, 1908. A step-by-step 
mechanism connected with the motor-compressor is adapted 
upon operation to change the resistance of the motor circuit. 


917,898. CONTACTOR-COMMUTATOR FOR DYNAMO-ELEC. 
TRIC MACHINES. Henry R. Rivers-Moore and John M. 
Donald, London, England. Filed, October 5, 1907. Com- 
prises contactors movable radially to the commutator seg- 
ments, a rotary member adapted to move the contactors 
gradually against the segments and springs for rapidly re 
turning the contactors from contact with the segments. 


917,916. TIME-RELAY FOR SELECTIVE SIGNALING. Harris 
A. Watson, Kendallville, Ind. Filed March 26, 1908. A re 
lay drives a reciprocatory mechanism yieldingly connected 
with a switch so as to close it. 


917,955. ELECTROMAGNETIC PUNCH. John J. Leidigh, Mil 
waukee, Wis. Filed September 10, 1906. An electromag: 
netic mechanism releases a spring-actuated ticket punch. 


917,964. BRUSH-HOLDER. Alexander Rae, McKeesport, Pa. 
assignor to John F. Rae, McKeesport, Pa. Filed October 
12, 1908. Comprises a base and head, links pivotally and 
slidably mounted on each and means for maintaining the 
links in electrical contact with both. 


917,806.—_COMMUTATOR HOUSING FOR 
SINGLE-PHASE MOTOR. 


918,028. TRAIN-INDICATOR. Pasquino Ferrari, Fall River. 
Mass., assignor of one-tenth to Severino Toletti and one 
tenth to Francesco Paolo Gizzi, Fall River, Mass. Filed 
February 18, 1907, Combined with two sets of indicators Is 
a clock movement, electric circuits adapted to be opened 
and closed by the movement and a switch for throwing 
one set out of action and the other into action according 
as the clock is registering the hours before or after noon. 


918,049. MACHINE FOR RESEATING VALVES. Robert H. 
Hazeltine, Ithaca, N. Y. Filed March 26, 1907, Provided 
with a rotary electromagnetic valve holder and mechanism 
for rotating it in reverse directions. 


918.086. CIRCUIT-CONTROLLING DEVICE. Robert B. Patter 
son, Washington, D. C. Filed July 3, 1906. A switch with 
two pairs of terminals has bridge connections therefor and is 
operated by a toggle mechanism controlled by two solenolds. 


918.102. SOCKET FOR INCANDESCENT LAMPS. William C 
Tregoning, Cleveland, Ohio. Filed June 26, 1908. An inst 
lating ratchet member for lamp sockets has a central hub 


with a bore and a pair of segmental opposite wings, spaced 
apart from each other. 


918,108. MOLD FOR CASTING RAIL-BOND TERMINALS. Will 
iam H. Wherry, Cleveland, Ohio, assignor to The Electric 
Railway Improvement Company, Cleveland, Ohio. Filed 
July 12, 1907. The mold is provided with a recess for Te 
ceiving the end of the conductor forming the bond and 8 


ats recess adjacent thereto for forming the bond ter 
minal. 


918,119. ELECTRIC FIXTURE. William J. Boemper, Ruther 
ford, N. J., assignor of one-half to Harry ^. Muecke, NeY 
York, N. Y. Filed October 4, 1907. The base is slotted to 
fit to a molding. On the base is mounted a receptacle 4? 


socket containing electrical connections to the line wires a? 
support terminals. 


918,127. INSULATOR. Walter G. Clark, New York, N. T. le 
July 27, 1906. Has a wire-receiving slot with a restricties 
opening leading thereto and shoulders at the junction of th 
slot and recess adapted to engage the wire-confining key. 
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918,164. ALARM APPARATUS. William H. Kirnan, Bayonne, 
N. J. Filed December 21, 1908. Combined with a closed 
circuit signal wheel are a non-interfering magnet, a con- 
troller connected to its armature and actuated by the wheel 
and circuit contacts in series with the magnet and governed 
by the controller. 


918,181. ELECTRIC FLASH-LIGHT ATTACHMENT. Frederick 
Meadows, Berkeley, Cal., assignor of one-half to Herbert B. 
Cornwell, Berkeley, Cal. Filed March 29, 1907. A small 
casing contains a lens, an incandescent lamp, and a spring 
switch connected by circuit wires with a pocket battery. 


918,188. ELECTRIC CUT-OUT. Thomas E. Murray, New York, 
N. Y. Filed October 17, 1908. A fuse case is provided with 
two plugs, with a connecting piece between them, a pair of 
oppositely disposed contact plates on the outside of each 
plug and a fuse in each plug connected at its ends to these 
contact plates. 


918,194. ELECTRIC AIR-COMPRESSOR. Augustine J. Pocock 
and Richard E. Allgire, Dayton, Ohio, assignors to the Platt 
Iron Works Company, Dayton, Ohio. Filed August 25, 1905. 
A motor-driven compressor has means for cooling the com- 
pressed air. 


918,199. POLARIZED RELAY. Paul Ribbe, Halensee, near Ber- 
lin, Germany, assignor to Fern-Schnell-Schreiber Gesellschaft, 
Berlin, Germany. Filed January 28, 1909. Consists of a 
frame, a vertical leaf spring secured therein, an armature 
supported by the spring, two opposite electromagnets adapted 
to produce a differential action on the armature, a vertical 
rod and multiplying lever supported by the armature. 
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918,255.— ANTENNA ARRANGEMENT FOR 
WIRELESS TELEGRAPHY. 


918,202. INCANDESCENT-LAMP CLUSTER. Frederick Schwartz 
and Leo Kleinmann, New York, N. Y. Filed February 26, 
1908. A cluster block is equipped with several lamp sockets 
and an interior chamber having contacts arranged in two 
planes. The rotatable stem has two contact lobes for en- 
gaging either set of contacts. 


918,208. TRANSMITTING APPARATUS. Harry Shoemaker, 
Jersey City, N. J., assignor to International Telegraph Con- 
struction Company. Filed December 23, 1905. A wireless- 
telegraph transmitting circuit includes two inductive resist- 
ances in series and another in series with an operator's key 
connected in parallel to one of these series coils. 


918,221. STORAGE-BATTERY GRID. Willis M. Thayer, Hart- 
ford, Conn. Filed April 17, 1908. Consists of a number of 
flanged parallel supporting bars arranged so as to form 
longitudinal pockets between them, and posts connecting 
the bars at their ends. 


918,223. ELECTRICAL FUSE. 
Filed May 31, 1907. The construction of an 
having special end caps is described. 


918,229. SIGNAL SYSTEM. John R. Walsh, Boston, Mass. Filed 
October 6, 1905. A station indicator for a car is provided 
with a number of movable sign plates, electrically-controlled 
pneumatic means for actuating each plate and a commutator 
to which each of the electrical control means is connected 
and by which its timg of operation is governed. 


918,235. MACHINE FOR REELING COVERED ELECTRIC 
WIRE FOR VULCANIZATION. Wilhelm Wendtland, New 
York, N. Y. Filed May 27, 1908. A wire-reeling machine has 
a rotary platform with spirally-arranged perforations, a 
radially-movable pinion engaging the perforations beneath 
the platform and a guiding device above the platform con- 
nected with the pinion. 


918,254. ARRANGEMENT OF WINDINGS FOR ELECTROMAG- 
NETIC CLUTCHES. Heinrich Ast, Vienna, Austria-Hungary. 
Filed December 26, 1908. The winding is completely sealed 
and protected by an insulated casing about which is a second 
casing fitted over the flanges or side pieces. The leading-in 
Wires pass through tubes, 


William H. Tidmarsh, Elgin, IN. 
enclosed fuse 
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918,255. ANTENNA FOR WIRELESS TELEGRAPHY. Henry E. 
Athearn, Brooklyn, N. Y. Filed May 23, 1908. Between two 
masts is stretched a single wire formed into loops lying 
in a vertical plane. 


918,256. HERTZIAN-WAVE METER. Clifford D. Babcock, New 
York,: N. Y., assignor to the United Wireless Telegraph 
Company. Filed May 27, 1908. Combined with a pair of 


insulated metallic cylinders constituting a condenser is an 
inductance coil surrounding the cylinders, a sliding connec- 
tion between the coil and the inner cylinder and a wave 
indicator connected to both of the cylinders. 


918,257. STATIC CONDENSER. Clifford D. Babcock, New York, 
N. Y. Filed June 30, 1908. Comprises a casing provided 
with a dielectric in the form of a flat, hollow envelope 
having a conductor on its interior, a fluid on its exterior 
and means to adjust the level of the fluid. 


918,262. METHOD OF FORMING JUNCTION AND FEEDING 
POINTS IN ELECTRICAL AERIAL DISTRIBUTION SYS- 
TEMS. Hans Behrend, Siidende, near Berlin, Germany, as- 
signor to Siemens-Schuckert Werke, Berlin, Germany. Filed 
May 21, 1908. Consists in joining crossing cables of like 
polarity by means of a set of diagonal connectors lying in 
different planes and connected with a set of safety devices. 


918,269. PROCESS FOR PRODUCING METALS. Henry S. 
Blackmore, Mount Vernon, N. Y. Original application filed 
September 23, 1904. Divided and this application filed 
September 24, 1907. Consists in electrolyzing a molten bath 
with an anode of calcium carbide, the bath containing a 
metal oxide and a salt, the anion of which will combine 
with the calcium of the carbide. 


918,278. AUTOMATIC ELECTRIC FIRE AND HEAT ALARM. 
James W. Butterworth, Richmond, near Auckland, New 
Zealand, Filed February 24, 1908. The thermostatic device 


comprises a metal tube containing mercury, a plug closing 
the other end of the tube and provided with a terminal wire 
arranged within its bore, and means for connecting the tube 
and wire to the terminals of electric circuits, 


918,287. TROLLEY DEVICE FOR ELECTRIC CARS. William 
A. Crawford-Frost, Baltimore, Md. Filed October 13, 1908. 
A trolley pole for use with low-hanging ‘trolley wires con- 
sists of a hinged pair of vertical and horizontal arms, the 
upper part bearing at right angles to the wire and secured 
by springs. 


918.291. KEYBOARD TRANSMITTER FOR MORSE AND 
OTHER TELEGRAPHIC CODES. Patrick B. Delany, South 
Orange, N. J. Filed July 10, 1903. Each finger piece has a 
contact device and a contact brush connected with a code- 


transmitting electromagnet. 


918,292. TELEGRAPHY. Patrick B. Delany, South Orange, N. J., 
assignor to the Telepost Company of Maine. Filed May 22, 
1905. In electrochemical telegraphy the process consists in 
initiating the formation of signals at the receiver by trans- 


mitting marking currents of given polarity and uniform 
duration, 
. 918,293. TELEGRAPHY. Patrick B. Delany, South Orange, N. J. 


Filed May 24, 1905. There are means adapted to close a 
gap in a local circuit during a period of time required for 
automatic formation of a succession of dot signals. 


918,294. AUTODOT TRANSMITTER. Patrick B. Delany, South 
Orange, N. J. Filed June 21, 1906. Consists of an electro- 
magnet, its armature lever, and a loosely-mounted sliding 
impact weight set into motion by the latter. 


918.303 and 918,504, SOUND-REPRODUCING APPARATUS. 
Willis O. C. Ellis, near Greenfield, Ohio. Filed December 23, 
1908. A record-actuated device produces relative move- 
ment between two adjustable contacts and a circuit is 
connected with the contacts and includes a telephone re- 
ceiver. 

918,306. METHOD OF WIRELESS SIGNALING. Reginald A. 
Fessenden, Brant Rock, Mass. Filed July 1, 1907. The 
method of eliminating disturbing impulses comprises generat- 
ing waves having a definite frequency, in groups having a 
definite group frequency about 1,000 per second, and receiy- 
ing the same with an indicator resonantly unresponsive to 
the group frequency, ; 


918,507. APPARATUS FOR WIRELESS SIGNALING. Reginald 
A. Fessenden, Brant Rock, Mass. Filed August 25, 1908. 
The apparatus for utilizing the above method is described. 


918,322. TELEGRAPH SYSTEM. George E. Hines, New York, 
N. Y., assignor of one-half to William T. Daley, Brooklyn, 
N. Y. Filed July 30, 1908. There are two sources of cur- 
rent, one for sending induced impulses and the other for 
sending direct-current impulses, a key for controlling the 
former and commutating the latter ones, and a second key 
for interrupting both kinds of impulses, one kind at a 
time. 
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918,339. SYSTEM OF INSULATION FOR HIGH-VOLTAGE 
ELECTRIC CONDUCTORS. Fred M. Locke, Victor, N. Y. 
Filed April 9, 1907. Consists of a support, an insulator 


thereon, a frame supported on the insulator, and a second - 


frame supported from the first one, the latter frame having 
two insulators attached thereto, one between the frames. 


918,353. SWITCH. Lembert H. Moulthrop, Bridgeport, Conn., 
assignor to the Perkins Electric Switch Manufacturing 
Company, Bridgeport, Conn. Filed September 10, 1908. Dis- 
closes details of a push-button wall switch. 


918,369. ADVERTISING DEVICE. Samuel Richard and Fred 
Gluck, East Pittsburg, Pa. Filed September 16, 1907. A 
pair of parallel motor-driven shafts carry signs behind an 
opening illuminated by electric lamps. 


918,370. APPARATUS FOR THE ELECTROLYTIC DECOMPO- 
SITION OF ALKALI-CHLORID SOLUTIONS BY MEANS 
OF MERCURY CATHODES. Johan J. Rink, Copenhagen, 
Denmark. Filed May 4, 1906. Combined with a tank baving 
a bottom layer of mercury is a washing box connected with 
the tank by means of pipes and having upright wire nettings 
down which the amalgam flows and electro-negative plates 
between the nettings. 


918,377. TROLLEY GUARD. Green W. Sandiford, Mobile, Ala., 
assignor of one-fourth to Joseph R. Tapia and one-fourth to 
J. I. Clemmons, Mobile County, Ala. Filed October 5, 1908. 
The trolley pole has a sliding member mounted therein, a 
rack bar and trolley mounted on the member, and a guard 
with a gear adapted to engage the rack whereby the guard 
is actuated on the movement of the member. 
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918,267.—ELECTRIC CONDENSER. 
918,402. CONTROLLER FOR ELECTRICALLY-DRIVEN AUTO- 
MOBILES. Ansbert Vorreiter, Berlin, Germany. Filed April 


23, 1907. Consists of two hand levers and two pedals as- 
sociated with a switching drum and brake. 


918,413. BURGLAR ALARM. William T. Anderson, Jr., Taren- 
tum, Pa. Filed April 29, 1908. One of the treads in a stair- 
way is hinged to the riser and adapted to close an alarm 
circuit when stepped upon. 


918,417. AUTOMATIC ALTERNATING-CURRENT CONTACT 
APPARATUS. Charles E. L. Brown, Roemerburg, Baden, 
Switzerland. Original application filed November 7, 1903. 
Divided and this application filed August 27, 1906. Com- 
bined with two electromagnets, one in one of the conductors 
of a three-phase circuit and the other between the remain- 
ing two conductors, is a disc mounted to rotate between the 
magnets, terminal contacts and a flexible suspension adapted 
to be wound up by the disc. 


918,419. PROCESS FOR PRODUCING CARBIDES. Remo Catani, 
Rome, Italy. Filed January 15, 1906. Calcium carbide com- 
pounds are made by coating the carbon with slaked lime 
and placing it and also slaked lime into an electric furnace, 
the electrodes in which are also coated with slaked lime. 


918,425. METHOD OF BENDING METAL STRIPS EDGEWISE. 
Gano S. Dunn, East Orange, N. J., assignor to Crocker- 
Wheeler Company, Ampere, N. J. Original application filed 
November 16, 1905. Divided and this application filed No- 
vember 28, 1906. The method of forming non-circular con- 
tinuous edgewise copper coils consists in curling upon a 
mandrel successive convolutions, the material forming each 
one being bent through arcs, the sum of which exceeds a 


circle, and then releasing before the succeeding coil is 
formed. 
918,434. SWITCH. Giovanni Gaglio and Luigi Villani, Milan, 


Italy. Filed November 2, 1907. An electric time-switch- 
operating mechanism comprises a switch having an over- 
turning device provided with a variable counterpoise and 
rotatable frictional means movable into engagement with a 
part of the overturning device for actuating it. 


918,439. ELECTRIC PROCESS FOR GASSING THREADS. 
Gustave Gin, Paris, and Victor Courtecuisse, Lille, France; 
said Courtecuisse assignor to said Gin. Original application 
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filed March 22, 1907. Divided and this application filed 
September 11, 1907. Consists in singeing a thread by 
proximity to electrically heated surfaces and simultaneously 
blowing an air blast upon the surfaces and thread. 


918,455. COIN-CONTROLLED APPARATUS. Frank Magidson, 
Irwin, Pa., assignor to Westmoreland Automatic Machine 


Company, Irwin, Pa. Filed April 25, 1907. The passage of a ` 


coin between two terminals closes a motor circuit which 
is then automatically broken. 


918,477. INCANDESCENT-LAMP SOCKET. Frank E. Seeley, 
Bridgeport, Conn., assignor to the Bryant Electric Company, 
Bridgeport, Conn. Filed April 21, 1908. The key consists of 
a rotary spindle and a contact piece carried thereby having 
an external conducting band, a shell within this and an in- 
terposed insulating envelope. 


918,487. SOUND-REPRODUCING APPARATUS. Willis O. C. 
Ellis, near Greenfleld, Ohio. Filed January 31, 1908. A 
modification of Patent Nos. 918,303 and 918,304. 


918,489. AUTOMATIC SWITCH FOR LIGHT AND POWER 
CIRCUITS AND THE LIKE. Patrick H. McCormack, New 
York, N. Y. Filed March 17, 1908. Comprises an operating 
magnet and armature arranged to operate main contacts, 
auxiliary contacts and cut-out, and to permit return move- 
ment of the armature without operation of the main and 
auxiliary contacts. 


REISSUE. 


12,940. SIGNAL-LIGHT APPARATUS. Gustaf Dalén, Stockholm, 
Sweden, assignor to Aktiebolaget Gasaccumulator, Stockholm, 
Sweden. Filed February 19, 1909. Original No. 857,035, 
dated June 18, 1907. A valve controlling the fiow of gas is 
provided with magnetic means for holding it in one position 
and means actuated by the pressure of the gas for over- 
coming the power of the magnet so as to actuate the valve 
suddenly, 


PATENTS THAT HAVE EXPIRED. 
Following is a list of electrical patents (issued by the United 
States Patent Office) that expired April 20, 1909: 


472,982. CONDUIT AND TROLLEY FOR ELECTRIC RAILWAY 
SYSTEMS. C. W. Carll and J, W. Phillips, Trenton, N. J. 


473,003. HEATING AND WELDING BY ELECTRICITY. H. How- 
ard, Halesowen, near Birmingham, England. 


473,024. DISTRICT TELEGRAPH BOX. C. Selden, Baltimore, 
Md. 


473,042. ELECTRIC CLUTCH. P. W. Willans, London, England. 


473,044. CONDUIT FOR ELECTRIC WIRES. C. H. Wilson, Chi- 
cago, Ill. 


473,061. ELECTRIC LOCK. C. H. Crockett. and C. C. Allen, 
Boston, Mass, 


473,077. ARMATURE-CORE FOR ELECTRIC MOTORS. 
per, Jr., Philadelphia, Pa. 


473,117. ELECTRODE FOR USE IN ELECTRO-METALLUR- 
GICAL PROCESSES. P. Heroult, Lauffen, Switzerland. 


473,118. APPARATUS FOR PRODUCING ALUMINUM OR 
OTHER METALS. P, Heroult, Lauffen, Switzerland. 


D. Pep 


473,121. ELECTRICAL ANNUNCIATOR. T. W. Lake, Boston, 
Mass. 

473,132 and 473,134. ELECTRIC SWITCH. F. H. Soden, Chi- 
cago, Ill. i 

473,146 and 473,147. SECONDARY BATTERY. H. E. Dey, NeW 
York, N. Y. 


473,174. ELECTRIC INDICATING SYSTEM AND INSTRUMENT. 
H. J. Haight, New York, N. Y. 


473,228. ELECTRIC SWITCH. E. H. Johnson, New York, N. Y. 


473,253. CONVERTER SYSTEM FOR ELECTRIC RAILWAYS. 
M. W. Dewey, Syracuse, N. Y. 


473,282. CUT-OFF FOR ELECTRICAL MACHINES. J. P. 
Wooley, Simcoe, Canada. 


473,288. ELECTRIC RAILWAY SIGNAL. J. M. Brasington, Mor- 
ven, N. C. 


473,341. ELECTRIC ODOMETER AND SPEED INDICATOR. W. 
A. Phillips, United States Army, 


473,363 and 473,364. ARMATURE FOR DYNAMO-ELECTRIC MA- 
CHINES. S. H. Short, Cleveland, O. 


473,365. GEARLESS MOTOR FOR ELECTRIC RAILWAY CARS. 
S. H. Short, Cleveland, O. 


473,366. ARMATURE FOR ELECTRIC GENERATORS OR MO- 
TORS. S. H, Short, Cleveland, O. 


A DYNAMO-ELECTRIC MACHINE. S. H. Short, Cleve 
and, O. 


473,368. GEARLESS PROPELLING MECHANISM FOR ELEC- 
TRIC RAILWAY CARS. S, H. Short, Cleveland, O. 
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ice-Jam which caused considerable damage and almost threat- 
ened disaster to some of the power companies only last week, 
the marks of which will not have been entirely obliterated 
when the meeting shall have taken place. One of the impor- 
tant features of this convention is the elaborate list of papers 
devoted to electro-metallurgy. A great deai of attention is now 
heing focused upon the developments in electric-furnace opera- 
tion, and the program arranged by the American Electrochem- 
ical Society will bring down to date the best information extant 
upon this important subject. 

At Omaha, Neb., the Omaha Electrical Show will hold 
forth from May 6 to 15, and it is expected that there will be 
a strong representation of manufacturers both large and small, 
= with a large attendance of central-station men from the entire 
western field. The convention of the Nebraska Electrical Asso- 
ciation will be held at the same time. The Arkansas Association 
of Public Utility Operators holds its annual meeting at Hot 
Springs on May 12, 13 and 14, while the Southwestern Elec- 
trical and Gas Association will hold its annual convention at 
Dallas, Texas, May 20, 21 and 22. The American Association of 
Electric Motor Manufacturers will hold an important meeting 
at Hot Springs, Va., May 27 and 28. 

Arrangements for the annual convention of the National 
Electric Light Association, which is, of course, the classic in 
An excellent 
tentative programme has been announced, and it is expected that 
the convention, which will be held this year at Atlantic City, 
N. J., June 1, 2, 3 and 4, will be a banner event. There will 
be a large delegation from all the eastern cities and a special 


the electrical industry, are proceeding apace. 


train, connecting with all the important centers en route, will 
leave Chicago on May 30. 

The American Institute of Electrical Engineers holds its 
annual convention at the Thousand Islands, N. Y., the week of 
June 28, an excellent program for which is being formulated. 
The Ohio Electric Light Association, one of the most vigorous 
State organizations connected with the electric-light industry, 
will hold its convention at Toledo, July 13, 14 and 15, and a 
week later the National Electrical Contractors’ Association, the 
purchasing power of which runs up into the millions, will hold 
forth in the same city July 21, 22 and 23. 


EEE 


INDUSTRIAL EDUCATION. 


The Educational Committee of the American Institute of 
Electrical Engineers held a meeting in New York city recently, 
at which the topic for discussion was “The Fundamental Prin- 
ciples of Industrial Education.” The leading paper was pre- 
sented by Herman Schneider, Dean of the College of Engineer- 
ing of the University of Cincinnati. A year ago the Educational 
Committee discussed the fundamental principles of technical 
education. | 

Dean Schneider points out early in his paper that we are 
prone to look upon the subject of industrial education from 
our ‘own narrow viewpoint, and this is exactly what we did 
at the meeting the other might. We will not get down to the 
fundamentals of industrial education until we separate entirely 
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the idea of looking at industrial training in the same way as 
we do at engineering education. For instance: the excellent 
suggestion made by Mr. Taylor, of taking a young man from 
college at the end of his Freshman year and giving him a year’s 
practical experience in the shop, allowing him then to return 
to finish his college work: because in this wise the young man 
would be taken at the period when he would be best fitted for 
such study, and would in leastwise interfere with the shop 
ci ganization. 

This was referred to by several speakers and endorsed 
more than once as a solution of this problem. Other sugges- 
tions were made having in mind the voung man with a college 
education rather than the lad and the girl to whom such educa- 
tion is denied. This is hardly the phase of industrial training 
upon which we believe the committee was bent in raising a 
discussion. 

Now if we understand industrial education aright, it means 
the training of the artisan and the mechanic, those who work 
at the industry, to become more efficient. Our boys are not sent 
to college to go at the end of their Freshman year into the 
machine shop to work as bench hands for a year; then to go 
back to school and upon securing their degrees become boiler- 
makers or blacksmiths. This experience is fine for them, but 
they want to use it for something that pays good wages and 
allows them to mix in cultured society, and live the life of the 
intellectual and highly desirable citizen. 

If industrial education is to meet the need for clean-cut, 
intelligent, conscientious artisans and mechanics, and the manu- 
facturers state that we are coming nearer and nearer to a 
paucity in the supply, then the manufacturers, those who will 
most benefit by increasing the efficiency of their workmen, must 
be the leaders in the movement for better training. They must 
do it either by establishing in their works schools where men 
may receive some degree of instruction and culture which they 
had been deprived of by going to work at too early an age, or 
they must support and impress upon a paternal government the 
necessity of establishing free night schools for instruction in 
the same directions. 

What class of boys and girls do we find in our work- 
shops? Usually those who either through willfulness or stern 
necessity have been separated from study at school and found 
employment wherever it might be available and at whatever 
wages would sustain them and meet their immediate needs. 
Some are industrious and conscientious and remain so, no mat- 
ter how irksome the work, and despite little incentive to improve 
their standing either in society or in their occupations. A good 
many suffer moral and physical collapse under discouraging 
conditions and bequeath to posterity, if in this case there bc 
pesterity, not even ambition or hope. Others grasp every oppor- 
tunity of supplementing the daily task by gaining instruction 
at free night schools, and, if they can afford it, by attendance al 
trade schools and by subscribing to correspondence school courses. 
Few, however, who strive for higher education do so with the 
idea of becoming better fitted to do the work at hand. Rather 
the strugele of the ambiticus is to get out of the old trade, to 
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quit the machine and the bench; to get into some near-profes- 
sion, and to attain to the alluring status of the college-bred 
man. 

The rank and file of artisans and mechanics found in 
every phase of industry require more than anything else the 
ability to read and write well, to figure simple problems, and 
to think coherently and to act intelligently. The aspirations 
toward culture and intellectual attainment will naturally induce 
habits of greater cleanliness and will assure a more logical com 
ception of domestic relations, quickening the impulses of loyalty 
and establishing better beliefs concerning the rights of others. 
Those who are going to make a greater success of their lives 
than is ordinarily the aim of the workman will avail themselves 


The 


opportunities for outside study are greater today than ever they 


of any opportunity which may increase their efficiency. 
were before. Men have succeeded in raising themselves from 
the bench to positions of responsibility and munificent emolu- 
ment through sheer audacity and persistence, when it was hard 
indeed to secure the education necessary to supplement their 
cwn endeavors. They can do it today, and they will as long as 
the opportunity exists. 

The co-operative plan described by Dean Schneider has 
in it the fundamentals upon which the problem may be ap- 
proached. However, it would appear that when the boy or 
girl is at school they should be at school for academic instruc- 
tion, and whatever manual training they get should be com- 
plementary to this instruction. When they start to work they 
should be at work in earnest, and whatever academic instruction 
they get at this time should be complementary to their prac- 
tical endeavors. What we need to look into essentially is what 
opportunity we are going to give to the young man who fits 
himself to serve us more efficiently. What will his incentive be? 
There are not enough foremanships and superintendencies avail- 
able to compensate the entire host of men who could make them- 
selves more highly efficient. Outside of this, then, there must 
be some incentive. 

Who knows the needs of the producers? 
once, why the producers! Who knows the needs of the work- 
ers; who knows what incentives are necessary in order that 
there may be a logical reason for improvement in efficiency? 
Why, the workers! If this be true, then, the producers, or 
manufacturers, must see the workers. If the latter must be 
educated to better meet the needs of the former, and, in fact, 
all of us, including themselves, they will only be educated with 


We answer at 


their own consent. 

The manufacturers in every phase of industry have organi- 
zations to which they subscribe for mutual helpfulness. The 
individual manufacturer feels that alone he cannot handle a 
number of problems affecting his business, and he therefore 
assembles with his brother manufacturers, forms an organiza- 
tion, and delegates to certain individuals specific tasks. These 
individuals become the spokesmen of the business associates and 
concentrate their energies upon bringing order out of chaos 
and in establishing relationships which will make for the safe 
and pleasant conduct of business. 
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So, the laboring man, patterning after his employer, has 
formed his organizations, and likewise has delegated to indi- 
viduals specific tasks. Too often, to the misfortune of a host 
of good, honest, skilled workmen, the official representative has 
been arrogant, been gulity of atrocious cupidity, and has brought 
Wworkingmen’s organizations into disrepute. Still these organi- 
zations do exist, and by and large they have, willy nilly, im- 
proved the condition of labor (at least the laboring man thinks 
so). We are not advocating the recognition of trades unions, 
but we are advocating that the problem of industrial training 
he worked out between the employers and the employed. Any 
discussion of this subject that does not recognize all the factors 
in it will prove unavailing. The representatives of the employ- 
ers must work with the representatives of the workingmen. The 
engineers and the educators must work with both. We will 
all be better off when we know more about it. While we are 


educating others, however, let’s do a little more for ourselves. 


THE TELEPHONE AS AN INDISPENSABLE RE- 
QUIREMENT. 

Only a week or so ago in a paper presented before one of 
the national engineering societies the author, in referring to 
ihe magnitude of industrial development, and indicating a 
method of discovering the many ramifications into which each 
industry is split up at the present time, suggested a search 
through the classified trade index of a telephone directory. 
Rarely today does one refer to the ordinary city directories, as 
it has become quite popular to make quick reference to those 
who possess telephone instruments. In other words, the univer- 
sality of the telephone is acknowledged, and it is considered 
in business as a necessity even beyond the importance of some 
of the personnel of the business organization. 

In this connection it is interesting to note a recent decision 
of the Corporation Commission of Oklahoma in ordering the 
Atchison, Topeka & Santa Fe Railway to install and maintain 
a telephone station at its depot in the town of Skedee for the 
use of its agent in answering all inquiries of the public for 
which telephones are usually used, on the ground that a tele- 
phone in this depot was a necessary convenience. The com- 
mission holds that it is the duty of the railway company to 
furnish a means of communication with the public according 
to the modern usages and customs. If the company should 
place a deaf and dumb person in charge of the station it could 
not be contended that this was adequate service, and inasmuch 
as all of the business such as inquiring as to the time of trains, 
the arrival of freight, rates and various other questions can be 
end usually is transmitted over the telephone, the commission 
could see no reason why this means should not be extended 
and become a part of the service between the railroad company 
and its patrons and customers. The Supreme Court of Okla- 
homa confirms the Commission’s order, holding that a tele- 
phone is an indispensable aid in the conduct of the business 
ef a common carrier at any center of population, and has become 
a necessity, both within the rule of the common law as well as 
hy the provision of the Constitution of Oklahonia. 
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COPPER PRODUCTION IN 1908 AND 
THE PRESENT OUTLOOK. 


BY JOHN B. C. KERSHAW. 


The consumer of copper during the past 
year has had a less anxious time than 
in 1906 or 1907, for the price of the red 
metal has varied only within what may 
be termed moderate limits, and the great 
fluctuations in value which characterized 
the year 1907 have not been repeated. The 
following list of average prices of stand- 
ard bar copper for each month of the 
year 1908 shows that the market has been 
singularly free from the excitements of 
the two previous years: 


January ....... $305.72 VII rediere $299.37 
February ...... 290.72 August E E 
March ......... 300.00 September 95.37 
AADLIT 6 te dton ae cides 285.12 October ........ 30S.75 
MELSE. obana in eee 290.00 November 319.37 
JNE aceon aes was 283.12 December ISTA 

Average for the whole year............. 300.12 


Since the opening of the present year 
the price has fallen to $275. The ques- 
tions which consumers are now asking 
themselves are whether it will be wise to 
procure supplies ahead of present require- 
ments on this basis of value, or whether 
it will be more advisable to trust to the 
prices “sagging” still further, in which 
case a hand-to-mouth policy would be the 
more economical. 

The writer in this article proposes to 
submit the production and price statistics 
of the last nine years to an exhaustive ex- 
amination in order to see what light they 
throw on the answers to these questions. 
The figures used in this study will be 
those compiled by Henry R. Merton & 
Company, metal brokers, of London, and 
published by them annually. 


FRODUCTION IN THE PERIOD 1900-1908. 


The aggregate copper output of the past 
year has amounted to 784,625 tons, or to 
nearly three-quarters of a million tons, 
and is the Jargest on record, being an 
advance of 34,760 tons in the total for 
1907. This increase, worked out as a per- 
centage, represents 4.87 per cent on the 
previous year's total, and is only slightly 
below the average of the last nine years. 
The detailed figures for the nine-year pe- 
riod are as follows: 

Aggregate Output by 


Countries, Increase or Per- 
Year, i in Tons. Decrease. centage. 
1900...... 479,514 + 7,270 1i 
1901 wee eee 16,525 +37,114 7 
1802. , cee. 541,295 424.667 4.7 
1903 E r ae) se 
Wd. . 6.6 GAL HAA + 64.229 a 
1905 652,1293 SOLEN He 
1908 sce. THAT OO +3195 He 
VOUT cease 713,565 as ae 
Juus EE 748.020 -434.760 ; 


average rate of increase, 5.2 pcr cent. 

The check to production in the year 
190% has therefore been wiped out by the 
‘nerease of 1908, and the above figures 
ceom to indicate that the limit of pro- 
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ducing capacity of the copper mines of 
the world has not yet been reached. 

Turning now to the consideration of the 
figures for the different producing coun- 
tries, and classifying these in order of their 
output, we obtain the following tabulated 
statement of the production of the twelve 
most important copper-producing coun- 
tries of the world in the period of 1900- 
1908: 


1900. 1902. 
United States.................... 263,502 292,870 
Spain and Portuwal............08 52,872 49,790 
DU DRT VTE EA E EE eas 27,840 29,775 
Australasia socre awers seas we nth 23,020 28,640 
CHi rereana a a i ane da Re, Sey T00 28,930 
MENICO tedueties eeni eana DEAE 22,050 39,785 
Cida sta scm whedon ee ae eae §,500 17,485 
COUUTIGANY © 54 e cs aide S ns eaa aers 20.411 21,605 
Russia: bo nn Sy wie eke wie OR ae 6,740 8,675 
PETU nwa ta cette Gals ats E REO ES 8,220 7,580 
WOLWAY sieraad a enaa a aw E eE es 3.935 4,565 
EE GISS Se ieee ¢ OP iat cae ta ae ae 2.995 3,370 


These twelve countries, in 1908, pro- 
duced 732,000 tons, or ninety-eight per 
cent of the total copper output of the 
world, and the production of the remain- 
ing countries is therefore of little account 
in connection with the aggregate of sup- 
plies. 

A cursory glance at the table shows that 
the mines of the United States still occupy 
the predominating position in the copper 
world, and that whereas in 1900 their con- 
tribution represented fifty-five per cent of 
the world’s total output, in 1908 the pro- 
portion had risen to nearly fifty-seven per 
cent. 

Only one check has occurred to the 
production of these mines, namely, in 
1907, when a decrease of 17,000 tons was 
recorded. 

As regards the remaining eleven coun- 
tries, Spain and Portugal still keep sec- 
ond place, with an output of 52,000 tons, 
while Japan with an output of 43,000 
tons ranks third, and Australasia with 
one of 39,500 tons comes fourth. Mexico, 
which in the year 1906 had risen to the 
position of second in the list of producing 
countries, with a production of 60,625 
tons, has fallen back to the sixth place 
with an output of 37,570 tons in 1908, and 
Chile now ranks ahead of it. The accom- 
panying diagram makes these changes 
more clear and enables one to see at a 
glance. the general rate of increase in the 
producing capacity of the mines in nine 
of the twelve leading countries. 

The most notable feature of this dia- 
gram is the sharp break in the line repre- 
senting the output of the Mexican mines 
and the lesser breaks in the lines of 
the Japanese and Australian production. 
"These declines indicate that in the three 
countries named there are copper mines 
which can only be operated profitably 
when copper is selling at sixteen cents 
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per pound, equal to $360 per ton or over, 
and therefore so long as the present reign 
of lower prices lasts, it will be unlikely 
these mines will again enter the producing 
siage. 

There are, no doubt, in the United 
States many smaller mines and mining 
companies occupying a similar position, 
but their decline is overshadowed by the 
enormous increase in the producing ca- 


1904. 


1905. 1906. 1907. 1908, 

365,050 389,120 409,650 392,520 425,175 
47,086 44,810 49,320 49,675 32,585 
34,850 35,910 42,740 48,935 43,000 
34,160 23,940 36,250 41,250 39,500 
30,110 29,165 25,745 26,685 38,315 
50.945 54,440 60,625 56,565 37,570 
19,185 20,535 25,460 25,615 28.570 
21,045 22,160 20,340 20,490 20,209 
10,700 8,700 10,490 15,000 20,085 
6,755 8,625 8,505 10,575 15,000 
5,415 6,305 6,125 7,010 9,190 
3,335 2,950 2,865 3,300 2,975 


pacity of the principal copper mines. 
These mines now have larger ore reserves 
exposed and ready for extraction than at 
any earlier period in their history. 

The setback in mining activity of the 
vear 1907 has in fact been used by the 
managers of the larger copper mines in 
the United States for the development of 
iheir ore resources, and it is stated that 
the ore:can now be mined and brought to 
ihe smelters at a lower cost than ever 
before. It is therefore evident that these 
mines can produce copper at a profit and 
earn dividends when other mines and 
companies can barely pay their working 
expenses, and it has been stated recently 
that eight cents per pound (equal to $180 
per ton) represents the cost of production 
hy the more favorably situated large pro- 
ducers in America. The effects of this 
decrease in the cost of production will 
be discussed in the final section of this 
article. 

PRICE VARIATIONS—1900-1908. 


The following table gives the average 
price of standard bar copper for the nine 
years covered by this review: 


Year Price. Year. cre 
TODS, tgs de oto ead: hs. $267.64 tT | sr Her 
TOOL: sretne sas 339.81 1906 soseste Y 
1902 ete encarta ey 963.35 1907 ..ceereeeee’ sand 
VOOR secae clog ares: 6% 289.66 1908 w.cvccseeees 200.1% 
MUS cused a owl bce 293.66 


It is interesting to note that the aver- 
age for 1908 is higher than the average 
price of the last twenty years, and that 
iherefore the mine owners are obtaining 


. at the present level of prices what may be 


regarded as an average return upon their 
investments. o 

Extending the study of price variati 
lack to the year 1885, and plotting the 
figures in diagrammatic form, we have 
a very instructive curve for the range of 
copper prices in the period 1886-1908. 
(Fig. 2.) : E 

The enormous rise and collapse of prie“ 


ons 


\[ 


reaps P 


Mav 1, 1909 


in the year 1888 was due to the abortive 
Paris corner engineered by M. Secretan. 
The somewhat longer reign of high prices 
in 1899-1900 was the result of the pool- 
ing of interests in the United States and 
the formation of the Amalgamated Cop- 
per Company. The inflation of prices of 
the years 1906-1907 has differed from 
those which preceded it, since it has been 
due to natural rather than to artificial 
causes, i. e., the demand for copper had 
exceeded the supplies; but lke the two 
previous periods of high prices it has 
been short lived, and copper is again down 
to what may be regarded as its more 
natural level of value. The line of price 
has, in fact, once more descended rapidly 
from the highest point yet touched upon 
the diagram shown above. | 


THE PRESENT OUTLOOK. 


The writer believes that the price of 
copper will descend to a lower level before 
any recovery in value occurs, and that 
the present depression will continue until 
the genera] manufacturing industry of the 
old and new worlds has regained its 
wonted activity. 

Copper is so largely used in the engi- 
neering, ship-building and other important 
industries, and enters into such a variety 
of works and factories, that the demand 
for the metal is to some extent an index 
of the prosperity and activity of the 
world’s manufacturing industries. When 
trade is brisk dnd ship-building active, the 
demand for copper is good, and the price 
of the metal has a tendency to soar up- 
ward, irrespective of any financial ma- 
nipulation of the market. When trade is 
bad, the tendency of prices is downward. 

Now, the present low level of prices is 
almost entirely due to the trade depres- 
sion of 1907, which has not yet passed 
away, and the recovery when it comes wiil 
follow rather than precede the general re- 
covery of trade activity. 

A feature of the present position of the 
copper market which deserves considera- 
tion is the large stocks which are known 
to be accumulating in the manufacturers’ 
and dealers’ hands, on both sides of the 
Atlantic. In the United States the stocks 
on March 1 amounted to 173,284,000 
pounds, equal to 77,000 tons, and it is 
estimated that in the copper warehouses 
of the ports of Europe over 50,000 tons 
are stored. This large total will have to 
be disposed of before any marked recovery 
ir price can occur, and as there. are no 
signs at the present moment that the 
larger producers intend to diminish the 
output from the mines and smelters in 
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order to accelerate the absorption of this 
copper, the writer believes that prices will 
sink still lower before any recovery occurs. 

Consumers therefore during the present 
year should buy only in accordance with 
their immediate needs and should defer 
making important covering contracts for 


FIG. 1.—COMPARISON OF COPPER OUTPUT 
1900-1908. 


future requirements until the general 
trade revival which will herald the next 
period of high copper prices is actuaily 
in full sway. Even then, the inflation of 
price of the red metal may be slow, for 
the reduced cost of production in the 
United States already referred to should 
lead the mine owners to be satisfied with 
a permanently lower level of prices. 

In electrical engineering work, alumi- 


num is proving a formidable rival, and - 


ai its greatly reduced price it is certain 
to become more largely used as a substi- 
tute for copper as time passes on and its 
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FIG. 2.—PRICE CHANGE IN COPPER, 1885- 
1908. 


properties and methods of working are 
more fully grasped. 

Many influences are therefore at work 
tending to keep the price of copper lower 
than in the past, and the buyer who takes 
full cognizance of these and shapes his 
policy accordingly, will save money and 
increase his profits. 


requirements and rules. 
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Bills in Washington, D. C. 

Representative Hardw ick has introduced 
a bill to provide that within six months 
after the approval of his proposed meas- 
ure every railroad in the United States 
engaged in interstate commerce would be 
compelled to adopt the telegraphic block 
svstem in the operation of all its trains, 
the size and location of the blocks to be 
under the supervision of the Interstate 
Commerce Commission; also to provide 
for the examination of all telegraph oper- 
ators, and conferring upon the commis- 
sion the power to prescribe reasonable 
hours of labor for all telegraph operators, 
their necessary qualifications, regulations, 
A violation of 
any of the provisions would mean fines 
ranging from one to five thousand dollars, 
to be paid by the railroads. 

Representative Douglas has introduced 
a bill to provide for the equipment of all 
ocean-going steamers carrying fifty or 
more passengers with an efficient radio- 
telegraphic apparatus, and a failure to 
comply would mean a liability to a fine of 
not more than $3,000 or imprisonment for 
not more than one year, or for both, un- 
less it should be proved by the person 
so failing to make provision that there is 
a combination of the manufacturers of 
efficient radio-telegraphic apparatus to 
maintain prices. T: 
eo 
Porto Bello Wireless. 


The project for a wireless-telegraph sta- 
tion at Porto Bello, Panama Canal Zone, 
has been approved. The expense of build- 
ing the station will be borne by the Isth- 
mian Canal Commission, and the equip- 
ment will be furnished by the Navy De- 
partment. When the desirability of pro- 
viding a means of quick communication 
between Porto Bello and the Canal Zone 
became apparent a telephone line was pro- 
jected. It was found that the cost of in- 
stallation alone would be about $15,000, 
and that the cost of maintenance would 
probably be very high. Investigation of 
the cost of a submarine cable was then 
made, and it was estimated that a cable 
would cost twice as much as a telephone 
line. The wireless station at Porto Bello 
will transmit messages to the wireless 
station at Colon, and from there will be 
transmitted to any part of the Canal Zone 
by telegraph or telephone. Communica- 
tion with any station within reach will 
also be established. The cost of installa- 
tion, including the buildings, will be 
about $7,000, and the cost of maintenance 
will be very low. 
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The American Electrochemical Society. 
The fifteenth general meeting of the 
American Electrochemical Society will be 
held at Niagara Falls, Canada, May 6, 7 
and 8. All the sessions will be held in 
the convention room of the Clifton Hotel, 
headquarters for registration and infor- 
mation being established in the writing 
room. The secretary of the association 
will be present on the afternoon and even- 
ing of May 5 and members arriving then 
can register. Members who will attend 
the banquet on Friday evening should 
purchase tickets when they register. It is 
necessary that all tickets be purchased 
not later than Thursday; subscription, $3. 
Visits will be made to the plants of the 
following companies: Canada Niagara 
Power Company, Queen Victoria Park, 
Niagara Falls, Canada; Electrical Devel- 
opment Company, Ltd., Queen Victoria 
Park, Niagara Falls, Canada; Ontario 
Power Company, Queen Victoria Park, 
Niagara Falls, Canada; International 
Acheson Graphite Company, Niagara 
Falls, N. Y.; Niagara Falls Hydraulic 
Power and Manufacturing Company, Ni- 
agara Falls, N. Y.: Niagara Falls Power 
Company, Niagara Falls, N. Y. 

On Saturday afternoon the members 
of the society will be admitted to the 
transformer station and cellhouse of the 
Development and Funding Company, 
where the Townsend electrolytic cell will 
be in operation. 

A room will be provided at the hotel 
for an exhibit of electrochemical and elec- 
trometallurgical products and apparatus 
of special interest to the society. | 

Entertainment will be provided for the 
visiting ladies, Mrs. Edward Goodrich 
Acheson entertaining the ladies at a gar- 
den party at her home from four to six 
o'clock on Friday afternoon. On Friday 
morning there will be an automobile drive 
to Fort Niagara, and after a picnic lunch- 
eon the return journey will be made by 
Niagara-on-the-Lake. 

The following programme has been an- 
nounced : 


TrHurspay, May 6—9:30 A. u.—Sympo- 
sium on the Electrometallurgy of Iron and 
teel. . 
spas Héroult Electric Steel Furnace, 
Robert Turnbull, resident American engi- 
neer for Dr. P. L. T. Héroult. 
Paul Girod, director, S. A. Electro- 
metallurgique Procédés Girod, Ugine, Sa- 
‘oie, France. 
"Dr A. Kjellin, electrometallurgical engi- 
neer, Metallurgiska Patent Aktiebolag, 
kholm, Sweden. l 
Ao Ernesto Stassano, R Forni 
‘trici Stassano, Turin, Italy. 
Pee Electric Steel Furnaces in the 
Iron and Steel Industry,” Remo peices 
electrometallurgist of the Société Elba, 


Portoferraio, Elba, Italy. 
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“A Contribution to the Study of Elec- 
tric Furnaces for the  Electrothermic 
Treatment of Iron and Steel,” Ch. A. 
Keller, general manager Société des 
Etablissements Keller-Leleux, Livet, Isére, 
France, 

Gustav Gin, electrometallurgist, Société 
Procédés, Gin, Paris. 

“The Present Value of Electric Steel,” 
Henry D. Hibbard, consulting engineer, 
Plainfield, N. J. 

“The Application of the Lash Process 
to the Electric Furnace,” F. A. J. Fitz- 
Gerald, consulting electrometallurgist, Fitz- 
Gerald and Bennie, Niagara Falls. 

“Electric Furnace Pig Iron in Califor- 
nia,” P. McC. Bennie, consulting metallur- 
gist, Niagara Falls. 

“The Electric Furnace Reduction of Iron 
Ore,” Jos. W. Richards, professor of metal- 
lurgy, Lehigh University. 

THURSDAY—2:45 P. M.—Continuation of 
Discussion on the Electrometallurgy of 
Iron and Steel. Reading of papers left 
over from morning session. 

“Furnace Electrode Losses,” C. A. Han- 
sen. 

“The Working Limit in Electrical Fur- 
naces Due to the Pinch Phenomenon,” Carl 
Hering. 

“A New Type of Ammeter for the Ac- 
curate Measurement of Alternating Cur- 
rents Above 1,000 Amperes,” E. F. North- 
rup. 

“A New Radiation Pyrometer,” Charles 
E. Foster. 

“The Automatic Registration of Tem- 
peratures,” E. F. Northrup. 

THURSDAY—8 P. M.—Presidential address, 
by the retiring president, E. G. Acheson. 
Subject, “The Electrochemist and the Con- 
servation of Our National Resources.” 

9 p. m.—Smoker. ; 

FRIDAY, May 7—9:30 a. M.—Meeting of 
board of directors, Clifton Hotel. 

10:30 a. m.—Announcement of election 
of officers. 

“Addition Agents in Electrolytic Plating 
Baths,” E. F. Kern. 

“Electrolytic Precipitation of Lead and 
Zinc as Affected by the Addition of Cer- 
tain Organic Compounds,” S. A. Tucker 
and E. G. Thomssen. 

“Electrodeposition of Some Metals from 
Acetone Solution,” H. E. Patten and W.R. 
Mott. 

“The Deposition of Aluminium from 
Aqueous Solutions, Using Rotating Cath- 
odes,” S. A. Tucker and E. G. Thomssen. 

“The Electrodeposition of Platinum,” 
W. J. McCaughey. 

“Electrolytic Production of White Lead 
and Colors.” John A. Yunck. 

“The Electromotive Force of Cadmium 
Amalgams,” G. A. Hulett. 

“Thermodynamics of the Weston Stand- 
ard Cell,’ G. A. Hulett. 

“The Electrolytic Reduction of Nitric 
Acid-II,”’ H. E. Patten and W. J. Mc- 
Caughey. 

Fripay, 3 P. M.—Take special cars to 
the gate house of the Ontario Power Com- 
pany; walk to the plant of the Electrical 
Development Company, Ltd.; walk to the 
Canadian Niagara Power Company, thence 
to entrance of the Ontario Power Com- 
pany, from which point elevator will take 
visitors to power house in the gorge and 
to the transformer station at the top of 
the bluff. 

7:30 p. m.—Banquet, Clifton Hotel. 


SATURDAY, May 8—9:00 A. XM. 


“The Probable Electrical Nature of 
Chemical Energy,’ A. H. Patterson. 

“Bakelite and Its Electrical and Elec- 
trochemical Applications,’ L. H. Baeke- 
land. 

“A Graphite Cathode Dish,” J. W. Tur- 
rentine. 

“Relative Efficiency of the Arc and Re- 
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sistance Furnace for the Manufacture of 
Calcium Carbide,” S. A. Tucker, W. A. 
Alexander and H. K. Hudson. 


“Some Physical Properties of Silicon,” 
C. I. Zimmerman, 


“Magnetic Tests of Some Iron Alloys,” 
C. F. Burgess. 


“Further Experiments with Calcium Al- 


loys as Reducing Agents,” O. P. Watts 
and E. R. Suhm. 


“Electrochemical Methods of Soil Analy- 
sis,’ F. K. Cameron. 


“A Modified Oxy-Hydrogen Gas Coulo- 
meter,” J. W. Turrentine. 
“Rapid Electrochemical Analysis—a Com- 


parison of Several Methods,” L. S. Palmer 
and R. C. Palmer. 


“An Answer to Professor Ganz’s Ques- 
tions on the Corrosion of Iron,” W. H. 
Walker. 


SATURDAY—2:30 P. M.—Take special cars 
at Clifton Hotel to plant of Development 
and Funding Company: thence take cars to 
plant of International Acheson Graphite 
Company; thence to power house of the 
Niagara Falls Power Company; thence 
take cars to Main Street and walk to the 
power house of the Niagara Falls Hy- 


draulic Power and Manufacturing Com- 
pany. 

8:30 p. m.—The Niagara Club will ten- 
der the society and its guests an “open 
house” at the club house, corner of Buf- 


falo Avenue and First Street, Niagara 
Falls, N. Y. 


— eo 0e — 
Manchester Section, Institution of Elec- 
trical Engineers. 

The governing committee of the Man- 
chester Section of the Institution of Elec- 
trical Engineers of Great Britain was 
elected at the annual general meeting on 
March 23 as follows: 

Chairman, S. J. Watson; vice-chair- 
man, J. S. Peck. Members—C. J. Beaver, 
Dr. F. H. Bowman,: W. Cramp, A. A. 
Day, A. P. M. Fleming, A. C. Heap. 
G. Layton, V. A. H. McCowen, S. L. 
Pearce, Dr. E. Rosenberg, Prof. A. 
Schwartz, C. D. Taite, T. L. Miler, M. 
B. Field, Miles Walker. 

Hon. secretary and treasurer, H. W. 
Wilson, 19 Brazennose Street; assistant 
secretary and treasurer, A. L. Green, ? 
Churchill Avenue, Manley Park, Man- 
chester. 

—— e & g —_____ 

American Iron and Steel Institute. 

W. J. Filbert, secretary, has issued a 
notice stating that the second annual 
meeting of the American Iron and Steel 
Institute will be held May 3 at 12 o’clock 
noon, at 71 Broadway, New York city. 

The directors of the institute have con- 
cluded that it will be advisable to defer 
holding the formal annual meeting unti! 
some date in the future, at which time it 
is contemplated an interesting and some 
what extensive programme will be pro- 
vided. It is therefore proposed, unless 
ihe members of the institute should other- 
wise decide, to simply convene the annual 
meeting on May 3 and at once adjourm 
until a later date. 


an ~ 


m 


May 1, 1909 


April Meeting of the Technical Publicity 
Association. 


The monthly meeting of the Technical 
Publicity Association, which was held in 
New York city on April 8, marked the 
fourth year of its existence. This being 
the annual meeting of the association, 
reports were read by the officers and 
chairmen of the various committees. 

The reports of the secretary and treas- 
urer indicated that the association is in 
a healthy condition, both physically and 
financially. Not only is the membership 
larger than ever before, but it is constantly 
increasing. The association now numbers 
among its members the advertising men 
connected with the largest concerns in the 
United States, manufacturing machinery 
and allied products. 

The report of the circulation commit- 
tec showed that the association has on file 
reports from several hundred of the lead- 
ing technical publications in the United 
States and Canada. These reports have 
been of considerable value to the mem- 
bers and are being constantly referred to. 
The reports of the committee on publicity, 
receptions and entertainments, showed 
good work being accomplished in these 
lines. 

The election of officers for the ensuing 
vear resulted in but few changes. The 
following were elected: 

President, C. S. Redfield. 

First vice-president, C. N. Manfred. 

Second vice-president, O. C. Harn. 

Secretary, H. H. Kress. 

Treasurer, H. M. Davis. 

Two additional members of executive 
committee and directors: Rodman Gilder, 
C. W. Beaver. 

The subject of the meeting was “Trade 
Paper Copy,” and a number of advertise- 
ments of the various members, clipped 
from the trade papers, were projected on 
a screen by means of a stereopticon, and 
were then criticized by the various speak- 
ers: Walter B. Snow, publicity engineer, 
Boston, on “The Text Matter ;” Fred L. 
Dion, of the Willett’s Press, New York, 


„on “Typography ;’? George Leland Hun- 


ter, New York, on “Balance and Propor- 
tion in Display.” Prizes of gold-mounted 
fountain pens were presented for the ad- 
vertisments considered best as to text, 
typography and illustrations. Among 
others who contributed to the interesting 
topic of the evening were George French, 
editor of Profitable Advertising, and St. 
Elmo Lewis, advertising manager, Bur- 
roughs Adding Machine Company, De- 
troit, Mich. 


The Next Census. 

The provision for the taking of the new 
census, in so far as it applies to manu- 
factures, provides, first, that it shall be 
taken next year, and every ten years there- 
after. 

The schedules relating to manufactures 
will have inquiries as to the name and 
location of each establishment; character 
of organization, whether individual, co- 
operative or other form; character of the 
business and the kind of goods manufac- 
tured ; the amount of capital invested, the 
number of proprietors, firm members, co- 
partners, stockholders, and officers and 
the amounts of their salaries; the number 
of employes and the amount of their 
wages; the quantity and cost of the ma- 
terials used in manufactures, the amount 
of miscellaneous expense; the quantity and 
the value of the products: the time in 
operation during the census vear; the 
quantity and character of the power used 
and the character and number of machines. 

Inquiries will be confined to manufac- 
turing establishments which were in active 
operation during all or a portion of the 
vear ending December 31 next preceding 
the census year; and it will be confined to 
manufacturing establishments conducted 
under what is known as the factory sys- 
tem, and will be altogether exclusive of 
the neighborhood household and hand in- 
dustries. 

It will be the duty of those interested 
to answer all questions correctly, and any 
owner, president, secretary, director, or 
cther officer or agent of anv manufac- 
turing establishment who shall refuse or 
neglect to answer or give false answers 
to any of the questions asked would be 
guilty of misdemeanor, and upon convic- 
tion would be liable to a fine of not ex- 
ceeding $10,000 or imprisonment for a 
period of one year, or both, at the dis- 
cretion of the courts. A. F. T. 
ODO 
Pittsburg Section, American Institute of 

Electrical Engineers. 

The regular monthly meeting of the 
Pittsburg section of the American Insti- 
tute of Electrical Engineers was held in 
Carnegie Institute, April 13, and was pre- 
ceded by the usual dinner at the Uni- 
versity Club. W. Edgar Reed presided. 

The subject of the evening was “Repair- 
ing Live Lines While in Service,” an 
original paper being prepared by J. S. 
Jenks, assisted by W. H. Acker, both of 
the West Penn Railways Company. 

Mr. Jenks showed by means of a large 
number of lantern slides the system, to- 
gether with the tools which he and his 
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assistants have developed on their 25,000- 
volt lines in order to avoid the necessity 
for linemen to come in contact with the 
line conductors, and showed how com- 
pletely equipped poles could be stripped 
of all wires and cross-arms and the insu- 
lators, cross-arms and conductors replaced 
without interrupting any circuit. The 
paper excited a lively interest among the 
body of engineers present, which included 
1epresentative men from all the large elec- 
trical companies and public-service corpo- 
rations in the territory. The discussion 
was participated in by H. N. Muller, 
D. E. Burke, W. H. Acker, N. W. Storer, 
A. J. Glenn, F. F. Espenschied, O. M. 
Jorsted, E. A. Calderwood, Graham 
Bright, R. A. L. Snyder and B. P. Rowe. 

The next meeting of the section will be 
held on May 11 and a paper on electric 
lighting will be presented by C. E. 
Stephens, of the Westinghouse Flectric 
and Manufacturing Company. 
eo 
Boston Section, American Society of 

Mechanical Engineers. 

A meeting was called on Friday even- 
ing, April 16, for the purpose of organ- 
izing a section of the American Society 
of Mechanical Engineers for members 
living in and near Boston, Mass. The 
meeting was largely attended, and in the 
absence of Prof. Ira N. Hollis was pre- 
sided over by I. E. Moultrop. R. E. Cur- 
tis was chosen secretary of the meeting. 

Jesse M. Smith, president, and Calvin 
W. Rice, secretary of the American So- 
ciety of Mechanical Engineers, both en- 
thusiastically endorsed the holding of 
meetings in Boston, and made it clear 
that no special organization or machinery 
would be required. It was the idea that 
all in the vicinity who might be interested 
in mechanical engineering should be wel- 
come at the meetings, that all formal 
papers presented thereat should first re- 
ceive the endorsement of the meetings 
committee of the National society, and 
should be published in the Proceedings 
prior to the mectings. A committee of 
five was appointed to take charge of the 
mectings for the balance of the year. 
ee 

New York Electrical Society. 

Owing to the unavoidable absence of 
Mr. Eastwood, who was to have presented 
a paper before the New York Electrical 
Society on Wednesday, April 21, the meet: 
ing was postponed. For the meeting of 
April 29 arrangements were made for a 
paper by B. A. Behrend, entitled “The 
Design and Characteristics of Modern 
Electric Machinery.” 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


Carter VIII. (Parr III.)—Power 
TRANSMISSION, 


LIGHTNING ARRESTERS. 


Horn-type arrester—tIn the horn-type 


arrester, showr in Fig. 155, which is one 


FIG. 155.—-HORN-GAP LIGHTNING AR- 


RESTER. 


of the oldest types, one limb is connected 
to ground and the other to line. The 
arc rises and becomes longer and longer 
and finally breaks. Sometimes a magnet 
is used underneath and the flame is forci- 
bly repelled. A defect of this type of 


158.—ARRANGE- 


FIG. 
MENT OF MULTI- 
GAP ARRESTER. 


FIG. 


RESTER. 


159.—2,300-VOLT 
MULTI-GAP AR- 
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destroyed. To limit the arcing some re- 
sistance is usually placed in series with the 
arrester. This detracts from its protective 
value, however. 

The ideal type of protecting device for 
transmission lines would completely dis- 
charge the line of all electrical manifesta- 
tions above the normal line potential inde- 
pendent of the frequency of the manifes- 
tation, the atmospherical conditions and 


any other disturbing influences. In prac- . 


tice, of course, this cannot be fully at- 
tained, but many devices have been devel- 


FIG. 156.—NON-ARCING STATION AR- 
RESTER. 


oped and of these many are very effective. 

Non-arcing metal arresters—For cir- 
cuits not exceeding 2,500 volts the light- 
ning arrester illustrated in Fig. 156 is 
designed. 


It consists of several inde- 
pendent cylinders of non-arcing metal 
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FIG. 160.—SECTION THROUGH ELEC- 
TROLYTIC LIGHTNING AR- 
RESTER. 
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line and the middle cylinder to the ground 
on two-wire circuits, with normal poten- 
tial not exceeding 1,250 volts. When the 
potential is 2,500 volts the middle lead is 
not used and one arrester is connected 
between each line and the ground. Al- 
though the metallic cylinders are not far 
apart, an alternating current below the 
stated voltage does not maintain an arc 
between the cylinders when they are prop- 
erly spaced, while they respond readily to 
a higher voltage. 

The form shown in Fig. 156 is for use 
on switchboards, while the form for out- 
door use is illustrated with the iron cover 


FIG. 157—NON-ARCING LINE AR- 
RESTER. 


removed in Fig. 157. In this type the 
cylinders are partly incased in porcelain 
protectors, 
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161.—INSTALLATION OF ELECTRO- 
LYTIC LIGHTNING AR- 
RESTERS. 


FIG. 


lightning arrester is that the arc, since 
it is a short-circuit of the line, is apt to 
persist for several seconds, during which 
time the arrester is likely to be completely 


placed with air gaps side by side on a 
marble base. They are knurled to pre- 
sent many points for the discharge. One 
of the end cylinders is connected to each 


Multi-gap arresters—A more complex 
arrester, designed for use on a 6,000-volt 
circuit, is shown diagrammatically in Fig. 
158. This is known as a low-equivalent 
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multi-gap lightning arrester. As shown 
it is a modification of the former, in 
which there are a number of air gaps con- 
nected to the transmission line in series 
with several shunted gaps and a resist- 
ance. A discharge occurs when the po- 
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FIG. 162.—SPARK-GAP PROTECTION FOR 
VARIOUS TRANSFORMERS. 


tential rises high enough to break down 
the series air gaps. If sufficiently heavy 
it passes over the shunted gaps also and 
to earth through the series resistance. The 
number of series gaps is just sufficient to 
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FIG. 166.—60,000-VOLT POLE LINE THROUGH SYRACUSE, N. Y. 


withstand normal voltage and allow a 
proper factor of safety. Heavy discharges 
such as those due to lightning would take 
the path of the shunted air gaps rather 
than the shunt resistance. The function 
of the latter is to assist in suppressing the 


arc resulting from a heavy discharge by 
withdrawing it from the shunted gaps and 
reducing its current density. The small 
series resistance, which is non-inductive, 
limits the initial flow of current that fol- 
lows the discharge and thus prevents the 


LIGHTNING ARRESTERS 


FIG. 164.—LIGHTNING PROTECTION FOR 
ARC-LIGHTING CIRCUIT. 


burning of the arrester cylinders between 
which are the air gaps. 

Fig. 159 shows another type of multi- 
gap arrester designed for a 2,300-volt 
circuit. It consists of metallic cylinders 


having resistances (in the tubes) con- 
nected in parallel, as shown. In this type, 
however, no resistance is used in series. 
If the discharge is small it will follow 
the path containing a few air gaps and the 
larger resistance; if it is medium it will 


FIG. 167.—STEEL FIG. 
TOWERS FOR 
SANITARY DIS- 
TRICT. 
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pass more air gaps and less resistance, and 
if very heavy, just the air gaps will be 
used. 

Electrolytic lightning arrester—When 
an electric current is passed through a 
cell containing aluminum electrodes and 
certain electrolytes, such as ammonium 
sulphate, a film is formed on the anode, 
which is the electrode where the current 
enters the solution and where oxygen is 
evolved. This film of oxide opposes the 
further flow of current unless the applied 
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FIG. 165.—-APPROVED GROUND CONNEC- 
TION. 


voltage be raised to such a value ag to 
break it down. With an alternating cur- 
rent these films form on both electrodes 
as they alternately become anodes and 
cathodes. By arranging several of these 


168.— CONCRETE 

POLE LINE ALONG 

WELLAND 
CANAL. 


cells in series the breaking-down voltage 
18 proportionally increased until it is large 
enough to prevent any considerable flow of 
current from a transmission line under 
normal conditions, but permits the dis- 
charge of-a current, above_the break-down 
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voltage. An arrangement of this kind js 
illustrated in Fig. 160. The aluminum 
plates are pressed into the form of trays 
piled one above the other and separated 
from each by insulating washers, as shown. 
They are then enclosed in a stoneware jar 
and the electrolyte is poured into the first 
tray, fills it, overflows into the second, 
and so on until all are filled. The electro- 
lyte fills only the trays and not the jar, 
as otherwise most of the trays would be 
cut out of service. There is a hole in the 
bottom of the jar for the excess electrolyte 
to pass out. 

This type of arrester automatically re- 
pairs any puncture of the insulating film 
of oxide, due to the passage of a discharge. 
It is usually used in series with an air gap, 
one side of the arrester being grounded 
and the other side of the air gap con- 
nected to the line. 
= Fig. 161 is an illustration of this type 

of lightning arrester and the manner in 
which it is mounted and connected to the 
line. It will be noticed that the conductor 
connecting one terminal of the air gap 
and the electrolytic lightning arrester is 
in the shape of a broad band. High-fre- 
quency discharges, such as those usually 
damaging line wires, are conducted better 
by flat strips of metal than by wires. This 
is due to the fact that high-frequency cur- 
rents tend to remain near the surface of 
ccnductors rather than penetrate them. 
This phenomenon is known as the “skin 
effect.” This fact makes the opposition 
to the flow of a current greater for alter- 
nating than for direct currents and also 
greater the higher the frequency. 

Use of grounded aerial wires.—A 
method of protection against lightning 
that is coming in vogue to a considerable 
extent is to stretch one or more grounded 
wires above the transmission line. Un- 
doubtedly this does considerable good in 
shielding the line against direct and in- 
duced discharges. It is a well-known fact 
that a body within a hollow metallic body 
and insulated therefrom receives no 
charge, since the charge resides upon the 
surface. So the ground wire or wires 
sirung above the transmission line act as 
a protection to a certain extent. 

Protection of low-tenston side of 
transformer.—High-tension disturbances 
sometimes appear on the low-tension side 
of transformers connected to high-tension 
transmission lines. These momentary in- 
creases in potential are due to the in- 
ductive action of electrical surges on the 
high-tension side and are called “static 
disturbances.” To obviate these difficul- 
ties, grounded discharge spark gaps are 
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usually connected to the middle point of 
the low-tension side of the transformer, as 
shown in Fig. 162. The opening of the 
spark gap is of just such an amount as to 
prevent any discharge under normal con- 
ditions and to carry away the static dis- 
turbances. 

Choke cotls—A choke coil is often 
connected in the line between the ap- 
paratus and the arrester. This increases 
the inductance of the line and prevents, 
to a certain extent, sudden rushes of cur- 
rent; it also tends to throw any electrical 
surges away from the apparatus and 
through the arrester circuit. These coils 
must be well insulated to withstand sud- 
den electrical shocks. Fig. 163 shows a 
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type of choke coil for use on high-voltage 
circuits where only a small inductance is 
preferable. A method of connecting light- 
ning arresters and choke coils in an arc- 
lighting circuit is illustrated in Fig. 164. 

Grounds.—In all arrangements for pro- 
tection of high-tension transmission lines 
the ground connections are of the utmost 
importance. It is not always sufficient 
to connect the ground leads to a pipe 
driven into earth. A method of obtaining 
a reliable ground connection is illustrated 
in Fig. 165. 

LINE CONSTRUCTION. 

The subject of transmission-line con- 
struction is so broad that it can be merely 
touched on here. Steel towers have a life 
of about three times that of wooden poles, 


° 
` oD 


Vol. 54—No. 18 


but, of course, cost more. In general they 
are preferable for permanent transmission 
lines, except in certain parts of the coun- 
try where pole timber is abundant. 

Fig. 166 illustrates a 60,000-volt trans- 
mission line passing through the city of 
Syracuse, N. ¥. The towers are forty to 
sixty feet high; the spans are from 350 
feet to 450 feet; the conductor spacing is 
six feet. Fig. 167 illustrates the steel 
towers erected by the Sanitary District of 
Chicago. They carry two three-phase sys- 
tems at 45,000 volts. The height is forty- 
five feet, the average span about 400 feet, 
and they weigh about 4,000 pounds each. 

Concrete poles, molded in horizontal 
wood troughs with the cross-arm bolt holes 
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FIG. 169.—DESIGN OF STEEL TOWER FOR LINE WITH SUSPENSION INSULATORS. 


and iron steps imbedded therein while soft, 
are used on the Welland Canal line, as 
illustrated in Fig. 168. They are from 
thirty-five to seventy-five feet -high and 
carry two three-phase circuits at 40,000 
volts. It is said that in many cases con- 
crete poles can be constructed cheaper 
than steel towers. Fig. 169 is an illustra- 
tion of a steel tower designed for suspen- 
sion insulators. 


ede 
Saskatchewan Government Buys Tele- 
phone Lines. 

The Saskatchewan government has pur 
chased all of the long-distance lines, local 
exchanges and equipment of the Bell Tele- 
phone Company in the province, taking 
over—the system May 1. 
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Electrical Show and Conventions at 
Cedar Rapids, Iowa. 

What was universally acknowledged to 
be the biggest and best exhibition of any 
kind ever held in the city of Cedar Rapids, 
Iowa, was held at the American Audi- 
torium on April 21-23, when the Iowa 
Electrical Association and the Iowa Street 
and Interurban Railway Association held 
a joint electrical show in connection with 
their ninth and sixth annual conventions, 
respectively. The exhibitors were so en- 
thusiastic over the splendid treatment they 
received that they decided to extend their 
part of the show to a length of three days 
instead of two as originally intended, and 
as a further token of their appreciation 
the gentlemen in charge of the exhibits 
spontaneously presented W. N. Keiser, the 
secretary of the Iowa Electrical Associa- 
tion, with a fine gold watch. Mr. Keiser 
in replying to the presentation said that 
the Iowa Electrical Association always en- 
deavored to treat the electrical trade rep- 
resentatives as guests rather than as legit- 
Imate prey. 

Mr. Mathes, the retiring president of 
the association, was also rewarded for his 
earnest work, the members of the associa- 
tion making him a present of a very hand- 
Some solid gold watch fob. 

The electrical show was visited by thou- 
sands of people, who were greatly inter- 
ested in the numerous electrical devices 
that were being demonstrated. The ex- 
hibit that probably attracted the most 
attention was an electrically-driven sewing 
machine exhibited by the Westinghouse 
Electric and Manufacturing Company. 
This consisted of a special motor attached 
to an ordinary Sewing machine of stand- 
ard make and controlled entirely by the 
foot treadle, the adjustment being so fine 


that single stitches could be made with 
ease, 


The Hobart Electric Manufacturing ~ 


Company of Des Moines, Iowa, had a very 
interesting exhibit of electric coffee mills, 
end the demonstrator was constantly sur- 
rounded by very interested members of the 
grocery trade while he exhibited the 
perfect acting of his machinery. Elec- 
tric incubators, vacuum cleaners, laundry 
machinery, flatirons, toasters, broilers, 
glue-pots, chocolate warmers for candy 
factories, and numerous other devices of 
a like nature were on show and attracted 
their share of public attention. Exhibit- 
ors of electric vibrators and massaging 
machines were kept busy giving practical 
demonstrations to the visitors. Other in- 
teresting exhibits were a miniature work- 
ing model of an electric-car system with 


a perfect automatic block system, stop- 
gates, etc., a full-size working model of a 
trolley retriever and an automatic electric 
car-signaling device. 


THE NINTH ANNUAL CONVENTION OF THE 
IOWA ELECTRICAL ASSOCIATION. 


The ninth annual convention of the 
Iowa Electrical Association was held at 
the American Auditorium, Cedar Rapids, 
Iowa, April 21 and 22. The president, 
L. D. Mathes of Dubuque, Iowa, called the 
convention to order at 10:30 a. m. on 
Wednesday, April 21. An address of 
welcome was read by Hon. J. T. Carmody, 
mayor of Cedar Rapids, which was replied 
to by Judge Hanlon in the absence of 
P. B. Sawyer of Des Moines, who was 
slated to give the response. 

The hall was packed to overflowing 
when the president arose to deliver his 
address, several ladies being present in 
the audience. The following extracts are 
taken from Mr. Mathes’ address: 

“The past year has been more eventful 
to the electrical interests of this state 
than the majority of you have realized. 
The past twelve months have proved the 
value of the manufacturer’s claims for the 
tungsten lamp, with the result that all 
doubt and uncertainty on the part of those 
interested have been overcome, and the 
latest evolution in the incandescent light- 
ing industry has been generally and al- 
most universally adopted by progressive 
electrical men. 

“We have seen a marked improvement 
in the entire line of heating units, and 
the central stations are now in a position 
to add largely to their revenue through 
channels which a few years ago were prac- 
tically non-existent. 

“There have been many instances within 
the last year in this state where the aspi- 
rants for public office have gone before the 
people on the platform of what they 
would do to the corporations if elected 
to office. In some cases those elected have 
endeavored to make good their pledges to 
the extent of attacking the corporations 
indiscriminately, while in others they have 
conveniently permitted this plank in their 
platform to fade from memory; but in 
my opinion we are approaching a change 
of sentiment on the part of the people at 
Jarge. The people are beginning to real- 
ize that the corporations are not a band 
of crooks and highwaymen, whose sole 
reason for existence is in plundering their 
customers, and many evidences are com- 
ing to notice of fair play for utility com- 
panies. You may have noted that an 
attack was made on your interests to the 
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effect that the corporations of this state 
were maintaining a lobby at Des Moines 
for the purpose of influencing legislation. 
This I can say to you is buncombe. Rep- 
resentatives of the electrical industries did 
go to Des Moines on many occasions in 
their own interests, but only with the 
purpose of protecting those interests when 
they were being outrageously assailed. 
This is a duty not only to ourselves but 
to the thousands of individuals who have 
shown their confidence in us by purchas- 
ing our securities. 

With respect to the issue raised at 
the last session for the proposed creation 
of a Capital Service Commission, Mr. 
Mathes averred that the best feature of 
such a commission is that it should be 
selected by the governor from the highest 
type of individuals so as to remove the 
corporations entirely from the influence 
of local politics. 

“The past year has been one of reason- 
able prosperity for the electrical industry 
in spite of the recent financial depression. 
With the lessening of the output by our 
factories the country over and the inclina- 
tion to curtail expenses of every charac- 
ter, we cannot but expect that the patrons 
of our companies will proceed cautiously 
along every line of expenditure. This 
state of affairs has been beneficial to the 
lighting industry, inasmuch as it has 
forced us to recognize the fact that it was 
necessary to retain customers on our books 
and to secure additional customers, to cul- 
tivate the highest efficiency of the art of 
illumination and the application of 
power.” 

In conclusion Mr. Mathes thanked the 
members of the Iowa Electrical Associa- 
tion for the honor in electing him as their 
president, and said further that the asso- 
ciation is recognized the country over as 
a body of active, earnest men, and that no 
individual can be connected with it in any 
way without being the gainer thereby. 


REPORTS. 


Following the president’s address were 
the reports of the committees. Mr. Burt, 
cf the Facts and Factors Committee, pre- 
sented its report. Mr. Burt’s address was 
a discussion of the tabulated statement re- 
produced on page 791, which was made up 
from twenty-five replies from 117 central- 
station men who had been written to for 
the information contained in the table. 
The table was made up at the suggestion 
of J. R. Cravath of Chicago, and it is 
probable that the showing of the stations 
which reported is above the average on 
account of the small percentage of repliés 
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received. In the discussion that followed 
the president was told by Mr. Burt in 
answer to a question that two-and-one-halt 
hours a day was a fair average service for 
incandescent lights in towns of over 2,000 
population, and remarked thereupon that 
from his own experience a flat rate for 
four hours a day was very good business. 
A general discussion followed. 

The report of the Committee on 
Grounded Secondaries was postponed until 
the afternoon session and that of the 
Membership Committee to the executive 
session. The election of a Nominating 
Committee followed. Messrs. Stearns, 
Rurt, Harris, Ferris and Lundgren were 
elected. J. G. Boyd, of the Columbia In- 
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not have day power the machine had to 
be used evenings, which was, qf course, a 
disadvantage. The rental charged for tho 
use of the machine was seventy-five cents 
per evening. He does not consider this 
entirely equitable, and is now perfecting 
a timing device and will soon establish a 
minimum charge and sliding-scale rates 
per hour for the use of the machine. 
The cleaner was used very liberally by 
many of the best housekeepers in his city 
to do their regular sweeping. Most of 
the praise of the work of the machine 
came from its use on plush upholstered 
furniture. The author discussed the dif- 
ferent makes of machine which have been 
on exhibition, and commented on the fact 
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candescent Lamp Company, then occupied 
the floor with an exhortation to the mem- 
bers to join the Sons of Jove, hitherto not 
rcpresented in Iowa. After the conven- 
tion “Rejuvenation” meetings of the Sons 
of Jove were held, and many of the prin- 
cipal electrical men present joined the 
order. 


THE PORTABLE VACUUM CLEANER. 


The first paper was read by O. E. 
Brownell of Lake City on “The Portable 
Vacuum Cleaner.” Mr. Brownell related 
his experiences with a small portable ma- 
chine which he obtained on thirty days’ 


trial, and which he made known that he 


wished to place for one evening each in 
the different residences in his vicinity. 
Owing to the fact that his company does 
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that a light suction will work better than 
a more perfect vacuum, which is liable to 
remove not only the dirt from the carpets, 
etc., but also the thread and nap. His 
own personal observations led him to be- 
lieve that the vacuum-cleaning idea had 
keen exploited extravagantly by unscru- 
pulous manufacturers and enthusiasts. A 
vacuum cleaner will remove loose dust 
and dirt efficiently, but it will not re- 
move caked mud, renovate faded wall 
paper, or clean window curtains as if they 
had come from the laundry. He allowed 
that the use of vacuum cleaners would 
have a very rapid growth in the future, 
and that while the financial results at- 
tained in his experience have been entirely 
satisfactory, he does not place as much 
value on this feature as on the fact that 
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it is one more stride in popularizing the 
use of electricity in the home. 

The discussion on this paper, which was 
very animated and somewhat prolonged, 
was opened by the president, who empha- 
sized especially the closing words of Mr. 
Brownell, and said that if a woman uses 
ar electric vacuum cleaner it would pave 
the way to the introduction of other elec- 
trical devices in the household, a subject 
in which they were all vitally interested. 
Other members followed with experiences 
very similar to those of the author of the 
paper. 

J. T. Moffit of Tipton said that every 
central-station man should have electric 
vacuum cleaners for hire. In telling of 
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his experiences with these machines he 
said that if any complaints were made he 
allowed rebates claimed, as for non-use 
of the machine for the full time, ete. 8 
broad-gauge policy which the president 
heartily commended. 

Mr. Burt of Waterloo suggested a port- 
akle-battery outfit for houses not wired, 
and the president recommended that an 
experienced mechanic should be sent 
around with hired-out machines rather 
than trust them to the mercies of me- 
perienced housewives. 

Following the general discussion the 
privilege of the floor was accorded to the 
members of the trades who were present. 
Mr. Wilkinson of St. Louis suggested that 
$5 a day was a more equitable price than 
those mentioned>by previous speakers. 
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Later he supplemented this with the serv- 
ices of a competent attendant, although 
scme of the later machines of his firm 
were practically foolproof and could be 
trusted in the hands of inexperienced 
housewives. Mr. Streeter of Lincoln ad- 
vised expansion in this line of business. 
In his home town he had thirty-two ma- 


chines which were in use practically ail 


the time, being rented out to central-sta- 
tion men and others. He suggested a 
charge of five cents a square yard for 
rugs and carpets, or fifty cents an 
hour. 

The president, in concluding the dis- 
cussion, said that the experimental time 
for electrical household devices had passed. 
Business men had paid for their experi- 
ence and now wanted a thorough investi- 
gation before they put their money into 
anything. Many ithousands of dollars 
had been lost: by central-station men in 
buying back guaranteed electrical devices 
now obsolete. This broad-gauge policy, 
he said, establishes confidence between the 
seller and the buyer or consumer. 

AFTERNOON SESSION. 

The afternoon session was opened by 
the report by S. A. Fish of Ames, of the 
Committee on Grounded Secondaries. 
This report consisted in reading various 
letters and papers on the subject by exter- 
nal authorities, as the committee had been 
unable to make tests, owing to the lack of 
funds. One of the papers read was that 
of J. L. R. Hayden, which appeared in 
the Proceedings of the American Institute 
of Electrical Engineers in March, 1908. 

In the discussion that followed Pro- 
fessor Ford suggested a hitherto unused 
method of grounding secondaries, which 
consisted of a posthole about two feet deep 
filled with charcoal and having an iron 
pipe driven vertically in the middle of it. 
The pipe when rusted could be replaced 
by a new pipe or rendered fit for further 
service by driving it further in. The pres- 
ident remarked that the suggestion had 
the ring of much merit and recommended 
that it be tried out. It was stated that 
funds have now been secured for experi- 
ments on grounded secondaries, and it 
was moved and carried that the report be 
continued at the next annual meeting. 


DOMESTIC APPLICATIONS OF ELECTRICITY. 


This was followed by Mrs. L. D. Mathes 
of Dubuque with a paper entitled “Appli- 
cation of Electricity in the Modern 
Home.” In commencing her paper Mrs. 
Mathes said that woman was naturally 
more conservative than man in many re- 
Specta, and has hitherto been slow to avail 


herself of the marvelous labor-saving de- 
vices which would lighten and brighten 
lier lot. It was necessary to educate the 
modern housekeeper to an appreciation of 
the efforts that science and invention were 
making in her behalf. 

She instanced several of the courses of 
instruction that were open to housekcep- 
ers in and about her neighborhood. 
Sources of intercommunication afforded by 
these courses among women interested in 
the subject of labor-saving appliances and 
also by means of clubs and other organi- 
zations should be encouraged to the ut- 
most, and indeed are being used verv 
largely at the present time. Mrs. Mathes 
noted that the Cleveland Electric Ilumi- 
nating Company maintains a well-ap- 
pointed salesroom where samples of the 
newest and best electrical devices for use 
in the home are ably demonstrated. This 
enterprising company has catchy window 
demonstrations, sends solicitors for entire 
ccoking outfits at very attractive figures 
among the people, has a demonstrator call 
at the houses where these are installed to 
show how they work, and has a wireman 
who inspects the apparatus once a fort- 
night to keep it in working order and 
demonstrate to the users how to make sim- 
ple repairs. 

During the course of her paper the 
authoress gave a practical demonstration of 
ar electric oven which she had had fitted 
with a glass door so that the audience 
and herself could read the thermometer 
during the cooking of a roast. The read- 
ing of the thermometer was practically 
constant at about 400 degrees during the 
entire operation. She also exhibited a 
fireless cooker, partly designed by herself, 
which has proved successful. 

At the close of her paper Mrs. Mathes 
was presented with a bouquet of roses by 
Mr. Keiser as a mark of appreciation from 
the members. Mrs. Mathes replied in a 
neat little speech and took the opportunity 
to berate the St. Louis man for charging 
such a high price as $5 a day for the use 
of a vacuum cleaner. Careful house- 
cleaners, Mrs. Mathes said, would use the 
machine at least once every few days and 
not only at spring cleaning times, and the 
high price was prohibitive. 

In reply to a question by Mr. Burt, 
Mrs. Mathes said that the. electric oven 
was incomparably better than a gas oven, 
a3 there was no bad odor connected with 
the use of electricity, and the distribution 
of the heat was much better. The electric 
even, moreover, was self-basting, and from 
every hygienic standpoint was superior to 
the other. 
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In the subsequent discussion the cost 
of working with an electric oven was 
brought up, and it was admitted that the 
gas oven at present was a little cheaper, 
although the president asserted that at 
a rate of two-and-one-half cents a kilo- 
watt-hour the costs would be about equal 
with gas at $1 a thousand cubic feet. 

TUNGSTEN LAMPS. 

Thomas Ferris of Osage followed with 
a paper on “The Effect on Central-Sta- 
tion Revenues Through the Introduction 
of the Tungsten Lamp.” The author 
started out with the assertion that the 
tungsten lamp is certainly the best devel- 
opment of incandescent lighting that has 
heen offered to the electric-light trade up 
to the present time, and with properly 
fitted shades or reflectors to suit various 
conditions it is the most ideal system of 


artificial lighting for general illuminating 


purposes so far discovered. 

Its effect on central-station revenues is 
a question that deserves considerable 
study, especially from the viewpoint of 
the smal] station which has not enough 
business to warrant running a day ser- 
vice. The tungsten lamp takes less cur- 
rent and gives better service to the con- 
sumer for less money than the carbon 
lamp, and it is therefore necessary to se- 
cure additional outside business to make 
up for the consequent loss of revenue on 
fixed installations designed for service 
with other kinds of lamps. The small 
stations which cannot afford to run a day 
service are handicapped when compared to 
the larger stations which run a twenty- 
four-hour service and gain much revenue 
from the use of motors, fans, flatirons, 
toasters, chafing dishes, coffee percolators 
and such like. Customers who now use 
tungsten lamps, in consequence of the 
reduction in their lighting bills, feel that 
they can afford to use more of these elec- 
tric devices than before, and would install 
them. The author suggested several rea- 
sons why the tungsten lamp should ulti- 
mately increase the central-station revenue 
Ly supplying more than enough new busi- 
ness necessary to replace the old which is 
lost. By reason of the greater amount 
and the better quality of light which it 
will produce for less cost to the consumer, 
it will enable a great many people to use 
electric light who otherwise would not 
feel they could afford to do so. 

A paper by D. F. Fradette, of Des 
Moines, entitled, “Ornamental Curb Line 
Illumination,” followed. Mr. Fradetto 
gave a very interesting account of the 
efforts put forth in Des Moine to) éléc. 
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trically illuminate the town with a due 
regard to the artistic features of the in- 
stallation. 


THURSDAY MORNING SESSION. 


The Thursday morning session was 
cpened by M. A. Harrison, of Nevada, 
Jowa, with a paper entitled “Twenty-four- 
Jour Service in a Town of 2,500 People, 
and Methods Adopted to Increase the 
Daylight Load.” Mr. Harrison said that 
local conditions must in every case gov- 
ern the amount of business available, and 
that there were but few towns of 2,000 
population and upward that cannot in- 
crease the sales of current sufficiently to 
cover the increased cost of making the 
daylight run. Waterworks, printing of- 
fices, blacksmith shops, laundries, machine 
and repair shops, plumbing shops, ele- 
vators and the like require power, and 
these with the various domestic uses of 
current and an increased amount of light- 
ing should make up sufficient business ta 
justify the twenty-four-hour run. Most 
of the daylight business can be operated 
with the present equipment, as most of 
the power business obtained will be of 
such a nature that it will not come on 
during the lighting load. The fixed 
charges would be no greater on a plant 
operating twenty-four hours than on one 
operating twelve hours. Therefore the 
items of fuel, labor and station supplies 
are all that would be increased, with the 
exception of a slight increase of deprecia- 
tion of plant. 

In the discussion that followed, Mr. 
Mofhit suggested that plants which can- 
not be run for twenty-four hours might 
reasonably make a profit on seventeen or 
eighteen hours’ run. His own plant ran 
from 5 a. m. to 12 p. m. in the winter 
and from 7 a. m. to 12 p. m. in the 
summer, and shut down an hour at noon. 
The plan was eminently successful. 

Morgan P. Ellis, of New York, read a 
paper entitled “Aid of Prismatic Reflector 
to High Ffficiency Units.” Mr. Ellis’ 
paper was a dissertation on the merits of 
the Holophane prismatic reflector. In 
November, 1908, the Tolophane Company 
made some sweeping changes in their 
high-efficiency glass, having in mind the 
fact that the bowl-tvpe reflector which 
successfully hides the intense brilliancy 
of the unit could be so calculated as to 
give any one of the three distributions re- 
quired by illuminating engineers in their 
work: namely, the extensive, intensive and 
focusing type of distribution, In this new 
line of reflectors the merging prism has 
heen utilized as it adds to the reflecting 


powers as well as to the beauty of the 
reflector. 

The question of dust-catching was 
brought up and Mr. Ellis made an able 
defense for his product. In conclusion 
he emphasized the fact that much care 
should be taken in obtaining the proper 
distribution from the light source in or- 
der to raise the standard of illumination. 

Following Mr. Ellis’ paper was a dis- 
cussion led by E. J. Callahan, of the Chi- 
cago office of the General Electric Com- 
pany, on the progress of the introduction 
of heating units by central-station com- 
panies. Mr. Callahan saw great progress 
in introducing heating units. He said 
that a single flatiron in a residence prob- 
ably meant more revenue than the light- 
ing of the whole house. Conventions such 
as this pointed out to manufacturers of 
electrical devices what is needed. Two 
things were needed to be taken into ac- 
ecunt in considering electric appliances, 
and these were durability and price. The 
latter could be kept within reasonable 
limits by a proper co-operation in buying 
and advertising. Mr. Callahan recom- 
mended displays in drug stores and pub- 
lic places and a proper attention to the 
distribution of electrical devices. 

In the course of a discussion with the 
president Mr. Callahan said that the pres- 
ent year’s business would be an increase 
of fifty per cent over last year’s, and in 
five years’ time he estimates an increase 
of 1,000 per cent. He prophesied that in 
a few months a new fireless oven will be 
introduced to take forty per cent of the 
power at present used. He said that flat- 
irons, toasters, and percolators, and espe- 
cially the first two, were the principal 
electric heating units now in use. 


A SUCCESSFUL SIGN CAMPAIGN. 


The afternoon session was opened by 
J. B. Lindl, of Dubuque, with a paper on 
“The Story of a Successful Sign Cam- 
paign.” Mr. Lind! related the story of a 
successful sign campaign conducted by the 
Union Electric Company in the city of 
Dubuque. The first step taken to popu- 
larize electrie-sign advertising was to en- 
ter into negotiations with the two daily 
papers for an advertising exchange prop- 
osition by offering to erect an electric 
sion on the office of each and to furnish 
current for operating same at the regular 
sign rate in exchange for advertising space 
at the regular rates in the papers. The 
cost of the sign was added to the cost of 
current to operate same on a flat rate 
from dusk to 10 p. m. each night for one 
vear, and the total divided into twelve 
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equal installments, a bill for each of 
which was rendered each month. The 
papers in turn rendered a bill for adver- 
tising each month, which was paid for by 
the company, thus putting the matter on 
a cash basis and avoiding confusion in the 
account. The newspaper advertisements 
nade clever appeals to the business men 
of the city by reference to the fact that 
newspaper men know good advertising 
when they see it, and that if electrical 
sign advertising was good „for them it 
was good for other people. This offered 
a fine talking point in soliciting. A fur- 
ther advantage was that the newspapers 
who had from $200 to $300 apiece invested 
in the signs would not be likely to sup- 
port any movement toward a restrictive 
legislation by the City Council on the 
matter of signs. 

Circular letters were mailed to the big 
business houses showing them the worth 
of electric-sign advertising in reaching a 
large number of people at a very small 
cost, and at a time when their minds 
were not occupied with other things, as 
they might be when in their homes or 
offices glancing over the daily paper. 
Several inquiries came in from this and 
four orders for signs were closed as an 
immediate result. The method employed 
was to sel] advertising and not signs, and 
the efforts of the company were to show 
the merchant how many people he would 
he likely to reach with so many dollars’ 
worth of electric-sign advertising as com- 
pared with the same number of dollars’ 
worth of newspaper advertising. with the 
credit greatly in favor of the former. The 
wnethod of payment was the twelve month- 
ly-installment system adopted in the case 
of the newspaper signs. 

After several signs had been erected, 
¿nother circular letter was sent out draw- 
ing attention to the four most progressive 
and up-to-date merchants and the valu- 
able advertising they were getting out of 
their electric signs. As no merchant 
wants to be called a back-number, this 
hrought in another lot of inquiries, and 
from that time on the company was able 
to close all the way from one to three 
signs a week on an average. 

About this time a movement was started 
in the papers to boost Dubuque. The 
company took advantage of this by em 
hodying in its advertising the fact that 
nothing could be more of a boost to the 
city than to have the main street $0 well 
illuminated with electric signs that it 
could be comparable with “The Great 
White Way” of New York. 


After a while. in order to infuse a little 
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variation into the style of the signs, the 
company entered into an agreement with 
the Federal Electric Company of Chicago 
whereby they agreed to sell signs to pros- 
pects in Dubuque at a discount of thirty- 
three-and-one-third per cent off their list. 
Mr. Lindl’s company in turn paid the 
Federal company for the signs at forty 
per cent discount, thus leaving the dif- 
ference between the two discounts to cover 
freight, cartage, etc., and then gave the 
customer the same kind of payment as 
previously. This put new life into the 
sign business, as the Federal Electric 
Company sent a salesman to canvass the 
city, with the result that in three weeks 
nineteen signs were sold, bringing in a 
revenue of over $1,300 per year. 

F. H. Welling, of Chicago, described 
another scheme, which was one on a rental 
basis, in which all the costs can be added 
and paid for at so much a week—this for 
a case in which the sign when taken back 
can be used over again, which will not do 
for special signs. 

E. M. Stearns, of Humboldt, read a 
paper on “Selling Electrical Domestic 
Appliances in a Small Town.” Mr. 
Stearns’ remarks consisted of an account 
of his efforts to provide business for a 
day load in Humboldt, a town of 2,000 
inhabitants. He concluded that the best 
way was to popularize electric domestic 
appliances. He secured samples of all 
the articles along this line he had seen 
advertised, and started in to dispose of 
the same. Circular letters failed utterly, 
so he told his solicitors to take out four 
dozen electric flatirons and leave them in 
every home where they could, with the 
understanding that the people keep the 
iron for a month on trial, and at the end 
of this time if they did not care io buy 
the irons would be taken back with- 
cut charge. Only two came back, and 
this line of operation was followed until 
all prospects were supplied. Electric fans 
were started in the same way, also wash- 
ing machines, etc. Mr. Stearns suggested 
that the most satisfactory way to start 
the sale of washing machines 1s to have 
the merchant who handles such machines 
put one in his window on display. Let 
him sell the machine and realize the prof- 
its on the same, without cost to him. The 
sume methods will work out with the sew- 
ing-machine motor, which motor can also 
be used to advantage by many people for 
various purposes. a 

The author emphasized most strongly 
the fact that it was a great mistake to 
sell these articles at a big profit. The 
central-station man was looking for a 
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market for his electric power, and not 
for profits on supplies. 

Chafing-dishes, percolators and small 
grids were easy to dispose of to replace 
aicohol burners. Mr. Stearns recom- 
mended his hearers to interest the drug- 
gists to stock the electrical heating pad 
to replace the hot-water bottle, and to 
get the doctors to boost them. He told 


O. E. BROWNELL, 
President lowa Electrical Association. 


cf the efforts of the manufacturers, who 
would supply lady demonstrators, ət smali 
expense, to work in co-operation with cen- 
tral stations, in building up business in 
electric utensils of various kinds. The 
most difficult thing was to place his ar- 
ticles before the people. After this has 
been accomplished, providing the articles 
have intrinsic merit, the extension of their 
use should not be very difficult, as one 


W. N. KEISER, 
Secretary Iowa Electrical Association. 


woman would not want to be beaten by 
another, and would want to get what her 
neighbor had. 

The next item was a discussion, by W. 
J. Greene, of Cedar Rapids, on “The Im- 
portance of Close Inspection of Customers’ 
Installation.” This was a short paper on 
the prevention of fire risk from electric 
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origin. Mr. Greene emphasized the ne- 
cessity for inspection and testing of new 
connections. It was a good plan for com- 
panies to make an independent test rather 
than trust entirely to official municipal 
inspectors. Deterioration in wiring could 
be detected by periodical inspection and 
testing. Mr. Greene proposed that the 
association appoint a committee to in- 
vestigate and ascertain whether any com- 
panies have made, or now make, a prac- 
tice of periodical tests, and what results 
have been obtained therefrom, or in case 
no data are available, to prove or dis- 
prove the effectiveness of periodical test- 
ing, that the committee formulate instruc- 
tions for testing, and prepare forms for 
a report, and request their company to 
test and inspect their consumers’ installa- 
tions within the next few months and 
report results, giving the cost of making 
the tests and inspections. This was im- 
mediately moved and carried, and the 
chair appointed Mr. Greene and Mr. Fer- 
ris on the committee, the information to 
be secured by correspondence. 

The last number on the programme 
was a twenty-minute talk, “Does It Pay 
the Central Station to Be Broad-Gauged 
in Dealing with Its Customers?” by the 
president. The president said that as so 
much discussion had indirectly covered 
this, he would not follow out this part 
of the programme. 

At the executive session, which wound 
up the convention, the following’ officers 
were elected for next- year: 

President, O. E. Brownell, Lake City. 

Vice-president, Thomas Crawford, Clin- 
icn. 

Secretary, W. N. Keiser, Des Moines. 

Treasurer, W. A. Mall, Belle Plaine. 

The Executive Committee consists of 
A. L. Dodd, Charles City; Edward Reavy, 
Davenport, Iowa: and Gus Lundgren, of 
Cherokee. 

The next meeting will be at Sioux City 
at a date to be fixed by the executive com- 
mittee later. 
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SIXTH ANNUAL CONVENTION OF THE IOWA 
STREET AND INTERURBAN RAILWAY AS- 
SOCIATION. 


The sixth annual convention of Ahe 
Towa Street and Interurban Railway As- 


‘sociation was held at the American Audi- 


torium, Cedar Rapids, Iowa, April 22, 23, 
24. Mayor Carmody read the address of 
welcome, which was replied to by Judge 
J. L. Kennedy, of Sioux City. P. P. 
Crafts, of Clinton, the president, read-ħis 
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address, from which the following is ab- 
stracted : 

Up to a few years ago, the only traffic 
luoked for by electric-railway managers 
was the regular passenger business in the 
summer months. Nowadays, the man- 
agers of city roads are pointing their en- 
ergies to special lines of city traffic and 
the interurban managers to freight, ex- 
press, mail, and other revenue-producing 
lines of traffic. 

It was pointed out that the regular 
scrvice, and not low fares, induced traffic, 
and, therefore, the managers have devoted 
some time and money to the maintenance 
of accurate train schedules, the better up- 
keep of equipment, track, ete., with cor- 
respondingly good results in net earnings. 
By these means not only are earnings ìn- 
creased, but also the good-will of the gen- 
eral public, which is an indispensability 
to public-service corporations. Moreover. 
a strong tendency to increase the faith of 
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handled. In his discussion Mr. DuBois 
sought to impress upon his hearers the im- 
pertance of adopting rules which have 
been tried and proved to be the best in the 
operation of trains, and also with the ob- 
icct of avoiding unnecessary delays. Con- 
nections with steam and other electric 
lines should always be made as advertised, 
for missing connections of this kind are 
absolutely certain to destroy public con- 
fidence in the reliability of the road. 
Other papers that were read at this 
meeting were “Interstate Commerce Com- 
miission’s System of Accounting and Its 
Application to Street and Interurban 
Railways,” by H. E. Weeks, of Daven- 
port; “Handling Accident Claims,” by 
A. G. Ripley, of Des Moines; “Recent De- 
velopment of the Electric-Railway Traffic 
of Street Railways,” by E. M. Walker, of 
Muscatine; and of Interurban Railways, 
by C. H. Cheney, of Waterloo; “An Ex- 
ample of Successful Storage-Battery En- 
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following: General Electric Company, 
Railway Specialty and Supply Company, 
H. W. Johns-Manville Company, National 
Lead Company, Holophane Company, 
Electric Service Supplies Company, North- 
western Electrical Equipment Company, 
Columbia Incandescent Lamp Company, 
Pacific Electric Heating Company, Ames 
Engineering Company, Duntley Manu- 
facturing Company, Waterloo Electric 
Supply Company, Julius Andrae and Son 
Company, Westinghouse Electric and 
Manufacturing Company, International 
Register Company, Tungstolier Company, 
Mills Electric Company, American Elec- 
tric Fuse Company, Wesco Supply Com- 
pany, Central Electric Company, Sterling 
Light and Power Company, Monarch 
Electric and Wire Company, 0. M. 
Edwards Company, Handlan-Buck Manu- 
facturing Company, Standard Under- 
ground Cable Company, Fort Wayne Elec- 
tric Works, Manhattan Electrical Supply 
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the investor in electric-railway securities 
has been established. 

Mr. Crafts urged upon his hearers the 
importance of adopting the Interstate 
Commerce Commission’s system of ac- 
counting without alteration or addition. 
Another matter to which he called atten- 
tion was that of operating rules for both 
interurban and city railways, especially 
the former. In conclusion, the president 
drew attention to the papers which were 
to follow and to the electric-railway ex- 
hibits at the show. He kindly thanked 
the officers and members of the association 
for,their co-operation and support for the 
past year and wished them increasing suc- 
cess in the vears to come. 

J. A. DuBois, chief train dispatcher of 
the Cedar Rapids & Towa City Railway, 
read an excellent paper on operating rules 
for street and interurban railways, in 
which he gave in detail the manner in 
which the trains over the interurban are 
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gineering,” by F. W. Lass, of Cedar Rap- 
ids; and “Inspection and Maintenance of 
Rolling Stock,” by W. F. Raber, of Ot- 
tumwa, which was read by Mr. Forney, in 
the unavoidable absence of the author. 
Two papers on life-saving devices, one 
by Frank D. Miller, Buffalo, N. Y., and 
the other by W. J. Brown, New York city, 
were to have been read. Mr. Miller's 
paper will be included in the proceedings. 
Mr. Brown was ill and did not prepare 
his paper. At the conclusion of Friday's 
meeting it was proposed to retain the 
whole of last year’s officers and in addi- 
tion to elect E. M. Walker of Muscatine 
as vice-president. The convention closed 
on Saturday, April 24, when unfinished 
discussions were concluded and meetings 
of the executive committee, ete., took place. 


Among the firms making exhibitions at 
the Electrical Show held under the joint 
auspices of these two conventions were the 
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Company, The 1900 Washer Company, 
the Bryan-Marsh Company, Illinois Elec: 
tric Company, National Carbon Company, 
Wolcott and Murray Manufacturing Com- 
pany, F. K. Deal Company, Century 
Electric Company, Nernst Lamp Com- 
pany, Hobart Electric Company, Federal 
Electric Company, W. R. Garton Com- 
pany, the Westinghouse Machine Com- 
pany, Electrical Appliance Company, 
Everstick Anchor Company, American 
Steel and Wire Company, American Dis 
trict Steam Company, Ohio Brass Com- 
pany, American Brake Shoe and Foundry 
Company, J. B. Terry Company, Perfee: 
tion Vacuum Cleaning Company, Moline 
Incandescent Lamp Company, National 
Cash Register Company, General Com- 
pressed Air and Vacuum Machinery 
Company, Western Electric Company; 
Rooke Automatic Register Company, At- 
las Railway and Supply Company, Mc- 
Conway and Torley Company. 
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Electrical Engineers Visit the Gary 
Steel Plant. 

Under the joint auspices of the Chicago 
Scction of the American Institute of Elec- 
trical Engineers and the Electrical Sec- 
tion of the Western Society of Engineers, 
a party of 432 electrical engineers from 
Chicago and their friends made an excur- 
sion to Gary, Ind., on April 24. A spe- 
cial train of seven Pullman coaches left 
the LaSalle Street station on the Lake 
Shore Railroad at 10:45 a. m. and car- 
ried the party directly to the new “Steel 
City.” 

As the party left the train and marched 
dewn the main street, Broadway, it looked 
as if they had come to take full posses- 
sion of the town. However, all they at- 
tempted to do was to take complete pos- 
session of two eating places, which were 
taxed to their capacity to provide luncheon 
for them. 

At one o’clock the inspection of the steel 
works was begun. The immense ore 
docks were first visited, the charging 
equipment for the blast furnaces was then 
examined, and the large electric power 
louse was inspected in all its details. A 
great deal of interest was taken in the 
installation of the gas engines, a large 
number of which are still under construc- 
tion. The switchboard and storage-bat- 
tery installations excited considerable at- 
tention. 

The open-hearth plant was next visited. 
Here was seen first the tapping of a 
furnace with all its spectacular effects, 
and then the awe-inspiring, perfectly-con- 
trolled lifting and transfer of a ladle 
completely filled with nearly eighty tons 
of molten steel by means of an electric 
traveling crane and the casting of ingots 
from the suspended ladle. The charging 
of the open-hearth furnaces by means of 
electric-charging machines and traveling 
Cranes was witnessed with much interest. 

From the open-hearth ‘plant the party 
was conducted to the now famous rail 
mill. The soaking pits were first seen 
ind the method of passing the ingots from 
them to the first set of rolls. The process 
of rolling was watched in detail from the 
blooming rolls through to the finishing 
rolls. The motor equipment for driving 
the rolling mill, which is one of the dis- 
tinctive features of the entire plant, was 
looked into and studied, the control of 
the motors receiving much attention. 
From the rail mill the visitors passed 
through the rail-straightening and drill- 
ing departments and finally through the 
shipping yard and various shops of the 
plant. 


The inspection of the works proved 
to the visitors not only the large 
scope on which the entire undertaking 
has been planned, but gave them a very 
excellent idea of the electrical features 
that had already been described Beefly in 
the Institute paper read by B. R. Shover, 
electrical engineer of the Indiana Steel 
Company. At 5 p. m. the special train 
tcok the party back to Chicago. All that 
went on this excursion agreed that it was 
one of the most profitable and interesting 
trips ever undertaken by them. 
ede 

Chicago Electric Club. 

At the regular Wednesday noon lunch- 
eon of the Chicago Electric Club held on 
April 21, H. B. Gear, chief of the inspec- 
tion department of the Commonwealth 
Edison Company, gave a very interesting 
talk on the distribution system of that 
company. 

The main distribution from the power 
stations to the various substations through- 
out the city is at 9,000 volts and twenty- 
five cycles. A 20,000-volt line has been 
built to Evanston to supply the North- 
western Elevated substation and that 
feeding the Chicago & Milwaukee Elec- 
trie Railroad. A similar twenty-five- 
cycle, 20,000-volt line is being installed 
from the Fisk Street Station to Blue 
Island. This line will be finished this 
fall. At night when the load becomes 
small the power house of the Chicago & 
Milwaukee Electric at Highwood is shut 
down and then current from the Fisk 
Street Station is used to supply the entire 
system up to Milwaukee, a transmission 
of over ninety miles. 

In the Commonwealth Edison svstem 
there are thirty-two substations and of 
these twenty-three contain rotary convert- 
ers. Six contain motor-generator sets 
changing the 9,000-volt, twenty-five-cycle 
current to 4,000-2,200-volt, sixty-cycle 
current. Three substations are equipped 
with storage batteries exclusively, and 
altogether there are in fifteen substations 
twenty storage batteries having an aggre- 
gate capacity of 18,000 kilowatt-hours at 
the one-hour discharge rate. Their chief 
function is protective, although they are 
aiso used for leveling off peaks. Two 
substations are merely step-down trans- 
former stations. 

A new substation is being erected near 
‘T'wenty-second Street and Kedzie Ave- 
nue, which will be a straight transformer 
station receiving 12,000-volt current at 
sixty cycles. At the present it will be fed 
from a motor-generator set installed at 
the Quarry Street Station. A system of 
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12,000-volt, sixty-cyele lines will be in- 
installed for future remote substations. 
As the load in the remote sixty-cycle dis- 
trict builds up it is intended to instal? 
12,000-volt, sixty-cycle generators to sup- 
ply these lines directly. 

In the business district the distribution 
is entirely by direct current on the three- 
wire 115-230-volt Edison system. All 
current supplied to consumers outside the 
business district is sixty-cycle alternating 
current. Up to five horsepower alter- 
nating-current motors may be single- 
phase, but above that they are required 
to be three-phase. Up to one horsepower 
thev may be either 110 or 220-volt mo- 
tors; above one horsepower they must be 
220-volt machines. All alternating-cur- 
rent motors must be installed separately 
from the lighting circuits. The service 
vcltage throughout the citv whether alter- 
nating current or direct current is 115 
and 230 volts. All lights are connected 
on the 115-volt circuit. Circuits contain- 
ing more than twenty-five lights must be 
on the three-wire Edison system. 

All direct-current lines were formerly 
in Edison tubes. Some eight or ten years 
ago these were abandoned in new con- 
struction. The cable and conduit system 
is now used exclusively for underground 
mains. The standard direct-current feed- 
ers in the downtown district are 1,500,000 
circular-mil cables. These can be loaded 
up to 1,500 amperes for one-half-hour 
maximum peaks. There are also many 
1,000,000 circular-mil cables used. The 
standard alternating-current cables con- 
tain four Nos 0 conductors connected on 
the three-phase star system with grounded 
neutral. This gives 2,200 volts between 
anv phase and neutral. | 

The downtown service connections are 
made below the sidewalks. In the alter- 
nating-current district they are almost in- 
variably made from the’ alley line. In 
the latter district the main section and 
cne-half-mile streets have underground 
primary cables that form a connected 
gridwork. This system is connected at 
alley intersections with overhead distrib- 
uting feeders that are run on the dead-end 
plan with a transformer for each block 
as a rule. 

Mr. Gear concluded his talk by describ- 
ing the pole construction used for these 
alley lines. About a year ago there wero 
some 35,000 poles in service carrying the 
sixty-cvcle distribution system. About 
25,000 of these poles were used jointly 
with the telephone company. The advan- 
tages of joint occupancy were explained 
as well as the standard method employed. 
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Power Companies Suffer Damage in Ice 
Jam at Niagara Falls. 
(From our Niagara Correspondent.) 
It is very certain that the various in- 
terests that have to do with the scenic 
and industrial features in and about the 


LOOKING DOWN NIAGARA RIVER FROM 
CANADIAN SIDE. 


Niagara locality were never quite so 
amazed and shocked as they have been 
by the capers of the river and its ice 
cargo during the month of April. 


THE GORGE ROAD WAS BURIED UNDER 
THIS MASS OF ICE FOR THE ENTIRE 
DISTANCE ON THE RIGHT BANK. 


When the present week opened, it was 
evident that the Ontario Power Company 
and the Niagara Gorge Railroad Com- 
pany were the two worst sufferers, but 
the damage to their property was not the 
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full limit of destruction, for docks, boat- 
houses and boats, private water-pumping 
stations, fish-traps, as well as other struc- 
tures, including towers of a great power- 
transmission line, were razed or carried 
away. One, if not two, of the great 
bridges of the Niagara Gorge were en- 
dangered, and hotels thought to have been 
erected far beyond the zone of danger 
from ice or water had to be guarded day 
and night, for fear they would fall prey 
to the crushing force of the ice jam. 

The Ontario Power Company’s power 
house is located at the water’s edge on the 
Canadian side of Niagara River. It is 
the closest building in the Horseshoe 
Fall, which fall always discharges the 
largest quantity of ice from the higher 
to the lower level. This power station 
has the horizontal-shaft system of devel- 
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water and ice into the station that hun- 
dreds of tons of ice were left on the 
power-house floor, and this had to be 
shoveled out through the windows ag soon 
as the water receded and labor was ob- 
teinable. Two or three times after this 
the station was again threatened, but it 
was not again flooded during the jam. 
The company admitted a damage of $100, 
000 to the machinery alone, exclusive of 
the high-grade lubricating oil, of which, 
under normal] conditions, about 100 bar- 
rels are in constant use on the various 
bearings. With commendable prompt- 
ness, the Ontario Power Company began 
operations to recover itself and resume 
its acquired position in the power world 
of Niagara. Men were quickly set to 
work to clear the ice from the station. 
The company’s electrical engineering 


ICE FORMATION IN FRONT OF THE POWER HOUSE OF THE ONTARIO 


POWER COMPANY. 


cpment, its turbines and generators being 
direct-connected. The units are 10,000 
horsepower and over. On the night of 
Friday, April 9, this power station was 
fiooded by water and ice that entered 
through the windows and a door, neces- 
sitating the shutting down of the plant. 
Normal water in front of the station is 
343 feet above sea level, but at the time 
the station was flooded it is estimated that 
the height of the river was about 383 
feet, or about forty feet higher than usual. 
When the power house was erected, a very 
careful review of all available data was 
made in order to make a proper selection 
of the site. At that time it was figured 
that twenty-eight feet was beyond the 
danger point, that appearing as the high- 
est previous obtainable record for the 
river. So tremendous was the inflow of 


force, assisted by experts from the West- 
iughouse company, were equally active 12 
giving attention to the machinery, but the 
operation of the power house was sus- 
pended for some days. 

Inasmuch as the Ontario Power Com- 
pany had its transmission lines extending 
far into the interior of the state of New 
York, and was a wide distributer of 
power, the effect of the disaster was eY- 
tended, but the Electrical Development 
Company of Ontario and the Canadian 
Niagara Power Company took up parts 
of the load of the Ontario company. The 
injury to the power interests was stil! 
further intensified by the fact that the 
steel towers erected on the Canadian side 
of the river, to support the cables of the 
aiuminum power-transmission line of the 
Ontario Power Company, also becam? 
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mixed up with the ice jam below the 
Devils Hole. These towers had been 
placed at what was believed a safe point, 


= bat the ice crowded all about them, and 


at least two of them were capsized, and 
were on the ice at this writing. 

While the power house of the Niagara 
Falls Hydraulic Power and Manufactur- 
ing Company is also at the water’s edge 
in the gorge, it is on the New York State 
side, and further down stream. When 
the water was at its highest point its line 
was above the basement floor of this sta- 
tion, but it did not get in, a solid wall 
preventing entrance. The scene in the 
river, in front of this power house, was 
impressive of the mightiness of the jam. 


owing to later floods, until it was felt the 
danger period had passed. It is difficult 
to estimate the extent of the damage to 
this scenic line. It will be impossible for 
the company itself to indicate its loss 
until such time as repairs have been made, 
and the extent of such repairs’ will not 
be known until the roadbed is free from 
ice and open to inspection. 

The International Railway Company 
owns the great upper steel arch bridge, as 
well as the suspension bridge near Lew- 
iston, both of these great structures be- 
ing links in the electric-car belt-line serv- 
ice about the Niagara Gorge. The ice 


piled up about the abutments of the steel 
arch in a menacing manner, and is. not 
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before witnessed by present-day residents. 
At one time the ice jam was solid from 
the whirlpool to Lake Ontario, a distance 
of over eleven mines. Throughout all 
that section of the gorge in which the 
electric cars are operated the cliffs are 
high, and there was little danger of flood. 
but between Lewiston and the mouth of 
the river greater danger prevailed, as the 
ice actually crowded fully forty feet up 
to and against hotels that occupy high 
positions on the river bank, over the dock 
so familiar to electrical engineers and 
cthers who have taken steamboats at this 
point for Toronto. The ice was so high 
that it had to be chopped away from the 
veranda of one of these hotels, and the 


THE NIAGARA ICE JAM.—QUEENSTOWN DOCK DESTROYED AND TROLLEY TRACKS COVERED. 


THE GORGE ROAD NEAR 


THE DEVIL’S HOLE. POLE-LINE AND CABLES CAUGHT IN THE ICE PACK. WHERE THE START WAS MADE 


The Gorge Railway is the scenic line 
along the water’s edge on the New York 
State bank. Its. roadbed is at no point 
below the whirlpool rapids very high 
above the normal river, and so this flood 
of ice and water swept over it for almost 
the entire distance between the Devil’s 
Hole and Lewiston, while at points be- 
tween the whirlpool and Devil’s Hole it 
was also buried. Miles of the pole line 
and wire were broken down, and for miles 
the roadbed was left under a mass of ice 
varying from ten to twenty feet in thick- 
ness. When the water first showed signs 
of receding, steps were made to dig the 
roadbed out, but this had to be suspended 


TO DIG OUT THE GORGE ROAD. 


yet removed, but the company appeared 
unmoved by the situation. However, the 
peril of the suspension bridge was ap- 
parent to all,- for, while the deck of this 
structure is from sixty-five to eighty-five 
feet above the normal level of the river, 
the ice jam piled up under it until not 
more than from fifteen to eighteen feet 
of space was between them, the scene 
being one of the most notable in connec- 
ticn with the jam. 

From the falls to the whirlpool rapids 
the jam was a solid mass. The rapids 
kept the river open at that point, but the 
great whirlpool was bridged by the mass 
in its entirety, a spectacle seldom if ever 


veranda had to be roped to the building 
so that it would not be carried away. 
This was the critical stage when the 
United States War Department was noti- 
fied by Collector Merritt of Niagara Falls 
of the danger, who asked if relief could 
not be afforded by that department. 
United States Army engineers reported 
that nothing could be done, leaving the 
panic-stricken residents to their danger. 
Then Sanford White, president of the 
village of Lewiston, sought the aid of 
Governor Hughes, who promptly asked 
the State Department of Works to act. 
Assistant Superintendent, Kunze investi- 
gated the) situation, and-decided (to| use 
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dynamite in blasting the ice at the mouth 
of the river, it being evident that the jam 
was so thick that it was there touching 
bottom, preventing the flow of the water 
to the lake. Thus it will be scen the 
giant jam had with its might turned the 
Niagara gorge into a huge storage res- 
ervoir, into which millions of gallons of 
water and thousands of tons of ice were 
being hurled every second, only to add 
fury to the pressure being exerted there 
at some point. With the flow of the 
Falls of Niagara continuing night and 
day, as Lake Erie emptied her waters, it 
could be only a matter of time when there 
would be a frightful bursting of the tem- 
porary dam, carrying with it unknown 
dangers and damage. The blasting began 
about noon on Thursday, April 22, and 
by Friday morning following the water 
had gone down sixteen feet, the drop con- 
tinuing until the river approached a nor- 
mal condition, but the ice remained quite 
firm until Saturday, when it began open- 
ing at the mouth of the river, and by Sun- 
day, April 25, channels had opened 
through it between Lewiston and Youngs- 
town, the ice gradually breaking away on 
both sides and passing down the river in 
huge blocks, when it seemed as though 
the imprisoned river would soon be freed 
ot its load. However, a strong wind 
came up about noon Sunday, and it was 
felt that this might change the situation 
within a few hours, as it was a high wind. 
that swept the lake and river section on 
Wednesday, April 7, that developed all 
the danger. This wind was of hurricane 
proportions. It shattered the ice field in 
Lake Erie as it never before was shattered. 
Then it drove it down to Buffalo and into 
the river channel, to be swept to the falls 
and gorge. It was deposited in the gorgo 
in such quantities that, owing to the re- 
sistance offered by the crowded eddies. 
the rocks, turns and curves of the stream, 
its outflow was not rapid enough to pre- 
vent the jam, which will go down in his- 
tery as the greatest ever known in the 
Niagara section. 

Last Sunday State Engincer Williams 
and one of his deputies made an official 
inspection of the ice jam, and as they 
found the channel gradually opening, it 
was concluded that no further dynamiting 
was necessary. The cost to the state of 
breaking the jam will be about $4,000. 

On Monday the Gorge road had a large 
force at work trying to clear away the ice 
on its tracks. There was at that time a 
very large quantity of ice all along the 
shore, and it will take a long time for this 
to pass away. 
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Commercial Wireless Telegraph Opera- 
tion Begun on the Great Lakes. 

Regular commercial operation of wire- 
less telegraphy was inaugurated on the 
Great Lakes by the United Wireless Tele- 
graph Company on April 26, general busi- 
ness and press messages being conducted 
between its Chicago station, the Benton 
Harbor (Mich.) station and steamers of 
Graham & Morton Steamship Company. 

A particular feature of the first day’s 
operations was a special trip of the 
steamer Puritan of the Graham & Morton 
Company, which took some fifty invited 
guests of Mr. Morton for an eighty-mile 
trip on the lake to witness a practical 
demonstration of “business” wireless on 
Lake Michigan. Among the guests were 
newspaper representatives from Chicago 
end other cities. 

The steamer left her dock about 11 
a, m., and from the time she cleared the 
breakwater until her return was in con- 
stant communication with both Chicago 
and Benton Harbor stations. At 11:30 
the guests aboard began sending wireless 
messages, and when the ship was forty 
miles from either station some of the 
newspaper representatives sent out mes- 
sages of 250 to 300 words. The operator 
on the Puritan was kept busy from 11:30 
until 3:15, and during that time he sent 
forty-seven different messages either to the 
Chicago or Benton Harbor station, and 
received on the boat thirty-four reply mes- 
sages. The messages sent out contained 
from ten words up as high as 300 words, 
the latter being special dispatches of 
the newspaper representatives. Approxi- 
mately about 3,500 words were sent, and 
something lke 1,000 words received in 
less than four hours. The speed at which 
the messages were handled, including 
checking, signatures and addresses, aver- 
aged about thirty words a minute during 
the entire period of continuous operation. 
The work was handled with no more 
errors than occur in wire transmission, 
and at all times both land stations came 
in as clearly as though the Puritan were 
only a mile or so out. 

During the trip the Puritan picked up 
a message being sent from a Savannah 
Line steamer off the Atlantic coast to 
New York. All of the guests expressed 
themselves as being well pleased with the 
dacmonstration and urged that the wireless 
service be extended to cover the Great 
Lakes with all possible speed. 

An elaborate luncheon was served from 
the regular dining service of the steamer, 
which is in heavy freight and pleasure 
resort passenger service to several ports 
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on Lake Michigan. The Graham & Mor- 
ton Company has been so impressed with 
the demonstrations made by the United 
Wireless Company’s Shoemaker apparatus 
that it has equipped all of its steamers 
with similar apparatus. 
oe 
Private Capital for New York Subways. 

The Travis-Robinson bill, amending the 
Rapid Transit Act to permit the building 
of additional subways in New York city 
with private capital, passed both branches 
of the New York Legislature on April 23. 
The bill now goes to the mayor for his 
approval. Representatives of the Public 
Service Commission of the First District, 
who drafted the bill, expressed satisfac- 
tion when the measure was passed. 

It provides that the commission, with 
the approval of the Board of Estimate 
and Apportionment, may grant a fran- 
chise to a private corporation, and that 
the railroad shall be built at the expense 
of the holder of the franchise. The city 
is to reserve the right to terminate the 
franchise after ten years on specificd no- 
tice and to buy the property at a sum 
not exceeding the actual cost of the plant 
and property with fifteen per cent added. 

Provision is also made for the building 
of rapid-transit roads to be owned by the 
city, and the commission, with the ap- 
proval of the Board of Estimate and Ap- 
portionment, shall have power to deter- 
mine whether all or any portion of the 
expense of construction shall be assessed 
upon the property benefited. 

No action has yet been. taken by the- 
Assembly on the Travis-Lee constitu- 
tional amendment removing the cost of 
sclf-supporting subways from the com- 
putation of New York city’s debt limit. 
ede 
Wireless Telegraph Stations in Burma. 

From Rangoon Consul E. A. Wakefield 
writes that wireless telegraph stations 
have been erected at Mergui and Victoria 
Point in Lower Burma. He says: 

“Victoria Point is the southernmost 
point in Burma, at the mouth of the Pak- 
chan River, which forms the boundary 
between Burma and Siam. Mergui is on 
the coast, 160 miles north of Victona 
Point, with direct wire to Rangoon and 
Calcutta. These stations have only just 
been completed, so that specifie informa: 
tion is not readily available. The system 
in use is not the Marconi, put it is sup- 
posed to be the de Forest, according to 
one of the officials in the government tele- 
graph office at Rangoon. Operators have 
heen sent to the stations and they wert 
to he in service from February_15.” 
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GENERAL ELECTRIC COMPANY. 


— 


SEVENTEENTH ANNUAL REPORT FOR THE 
YEAR ENDED JANUARY 31, 1909. 
The seventeenth annual report to the 
stockholders of the General Electric Com- 
pany, Schenectady, N. Y., for the year 
ended January 31, 1909, shows the profits 
fer the year to be $4,802,252.67. This 
includes $35,912.48 from securities sold 
and $1,453,942.63 from royalties, divi- 
dends, interest, etc. This is also after 
deducting all patent, general and miscel- 
Janeous expenses, fixed charges and allow- 
ances for depreciation and losses and writ- 
ing off $1,524,295.32 from factory plants. 
Dividends to the amount of $5,214,026 
were paid, leaving a deficit of $411,- 
773.33, which was charged to the surplus 
account, which leaves the total surplus 

on January 31 at $16,102,062.81. 

The year was marked by severe and 
continued depression in business. Very 
few new enterprises requiring apparatus 
were brought out, and since the last an- 
rual report the business of the company 
depended largely upon current renewals 
dnd. supplies with an occasional addition 
to the plant on the part of the older and 
more prosperous companies. The orders 
received by the company during the year 
were only seventy per cent of those re- 
celved for each of the two years previous. 
The shipments to customers were only 
sixty-three per cent of the shipments for 
1907. 

Business conditions are slowly improv- 
ing and the company’s collections have 
greatly improved, so that accounts have 
rarely been in a more satisfactory con- 
dition than at present. 

Among the -more important contracts 
received were the following: 

Chattanooga and Tennessee River 
Power Company, Chattanooga, Tenn.: 
60,000-kilowatt capacity in generators and 
transformers, stepping up to 44,000 volts 
for transmission to Chattanooga, Tenn. 

Connecticut River Power Company, 
Brattleboro, Vt.: Five 2,500-kilowatt gen- 
erators with switchboard and complete 
transformer equipment stepping up to 
tiansmission potential of 66,000 volts. 

Isthmian Canal Commission: Complete 
electrical equipment for two power sta- 
tions and electric transmission plant fur- 
tishing power and light for the construc- 
tion of the dams at Gatun and Miraflores, 
Isthmus of Panama. Each of the two 
power stations will be equipped with three 
1,500-kilowatt Curtis turbine generators. 
The order also includes twelve electric 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Iccomotives and numerous motors and 
other electrical equipment required for 
this work. 

Washington Water Power Company: 
For a new plant at Little Falls on the 
Spokane River, two 5,000-kilowatt gener- 
ators together with necessary transform- 
ers stepping up to 63,000-volt transmis- 
sion line. 

City of San Francisco: Eight 750- 
horsepower and four 600-horsepower Cur- 
tis steam turbines for driving centrifugal 
pumps for a high-pressure water system. 
This is the first application of steam tur- 
bines for this class of service on a large 
scale. 

Hudson Tunnels Company, New York: 
Additional car equipments. 

Southern Pacific Railroad Company, 
Oakland, Cal.: Rotary converter appa- 
ratus to be used in supplying current for 
the 1,200-volt direct-current car equip- 
ments. 

Great Western Power Company, San 
Francisco, Cal.: One 10,000-kilowatt gen- 
erator and ten transformers additional to 
the apparatus previously purchased for 
the 100,000-volt, 165-mile, hydroelectric 
transmission plant, now in operation. 

Approximately 7,000,000 square feet of 
floor space are being operated, and the 
building, of 142,000 square feet, for the 
manufacturing of wiring devices at Sche- 
nectady has been completed. At the Lynn 
works a new building, with 99,000 square 
feet of floor space, for the production of 
meters and instruments, has been com- 
pleted, and work on another building, of 
71,000 square feet, to be used as a car- 
penter shop, pattern shop and pattern 
storage, while deferred because of busi- 
ness conditions, has now been resumed. 

An iron foundry at the Pittsfield works, 
with 59,000 square feet of floor space, 
was completed and is now in opcration. 
At the Harrison lamp works, buildings 
with 92,870 square feet of floor space 
were completed and are now in use. 

In engineering, the use of high electric 
pressures has been so satisfactory that 
150,000 volts is being suggested in pend- 
ing propositions. In this connection the 
sales of transformers for 60,000 volts and 
over during the last year were nearly 
double those of 1907. Switches capable 
of controlling 110,000 volts have been 
designed and placed in commercial opera- 
tion. Two 14,000-kilowatt turbines have 
been placed in operation in Chicago and 
two in New York, and these have proved 
satisfactory in every respect, and orders 
for additional units of the same size have 
been placed with the company. 
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The 1,200-volt railway system has been 
further perfected and the installations 
made have proved an unqualified suc- 
cess. The thirty-five electric locomotives 
sold to the New York Central have made 
records for reliability and low cost of 
maintenance, and the company has just 
completed an order for twelve additional 
locomotives with similar design. The 
electric locomotives sold to the Great 
Northern Railway Company for its Cas- 
cade Tunnel division have been com- 
pleted and satisfactorily tested and 
shipped. 

The following tabulations give the con- 
sclidated balance sheet and the consoli- 
dated profit and loss account as of Janu- 
ary 31, 1909: 


CONSOLIDATED BALANCE SHEET OF JAN- 
UARY 31, 1909. 


Assets. 
Patents, franchises and good will...$ ` 1.00 
CAG Aa tee with e kan Marse eaaa 24 sy need 4 22,233,671.:29 
Stocks and bonds.....$21,922,189.91 oe ae 


$5,124.66 


ceivable .........06. 18,873,057.63 
607,276.59 
Merchandise nae EEN 
tories: 
At factor- 
1eS,...$15,682,°55.88 
ait general 


and lo- 

cal of- 

fices... 2,547,526.08 
Consign- 

ments.. 164,317.44 


— 18,393,899.40 


Factory plants (includ- 

ing all lands, build- 

ings und machinery ).$13,900,000.00 
Copper mining invest- 

Nient ee i Seed eke 3,174,580.76 


Se TT OT S076 


o9,881,547.49 


——— 


$99,189. 800.5 
Liabilities. me 


ö per cent gold coupon debentures 


PU VB eat a sare gis arta Gina hoses $ 41,00 
3% per cent gold coupon debentures ee 
MOE NOS wrasse trees SNe ores ke 2,047,000.00 
v per cent gold coupon debentures ai 

Ba Giles by age eo reer ee ee a 12,875.000.00 
Accrued interest on debentures... _. 107,633.36 
Accounts payable................... 2 836 S34 51 
Unclaimed dividends.. IUU] "1,469.86 

17,908, Wie 

Capital Stock issued................ ga i 
AIT IIS oss 6 Shs awa wie ae Tk ao 16,102,062,81 
` $99,189,800.54 


CONSOLIDATED PROFIT ANÐ LOSS AC- 
COUNT OF JANUARY 31. 1909. 


Expenses, 
Cost of sales (including depreciation 
of plants $1,524,295.32). L. auuu. $41,649,573.13 
Interest on debentures... asenaan. 716.643.61 
Profit for the current vear.......... 4,502,252.67 
 $47.168,469.41 
Dividends paid in cash.......... +. «8 5,214,026.00 
Surplus at January 31, 1909, carried 
forward to next vear............. 16.102,062.81 
$21.316,088.S1 
Earnings. 
Sales 2.2) 2b sate ks Set E des $44,540,675.57 
Profit on sales of stocks and bonds. 39,912.48 
Royalties, dividends, 
bond interest and sun- 
dry profits............. $703,942.63 


Surplus earnings manu- 
facturing and other 
companics...........-. 750,000.00 
——— 1,453,942.63 
Interest and discount. .........0.06- 1,137,938.73 


__ $47,168,469.41 


Surplus brought over from last year.$16,513, 836.14 
Profit for the year ending January 
3i 1909. esha Garett aig E NEES 


$21,316.088.81 


QUESTIONS AND ANSWERS. 


ELECTRIC PuMrinc.—A friend of mine, 
who is the engineer of the modest water- 
works of a neighboring town, has been 
told by the superintendent of the local 
private electric-lighting plant that they 
could do the pumping much cheaper by 
electricity than the town now does by 
steam. The engineer does not believe it 
possible to do the pumping by electricity 
at all. Is heright? If not, is the super- 
intendent’s claim justified?—O. R. R., 
Lincoln, Neb. 

The engineer is not right, for electric 
pumping is not only feasible, but has been 
carried out in many highly successful in- 
stallations on both small and large scales. 
The most common method of electrically 
operating pumps is by means of an electric 
motor geared to the pump; in this case 
a triplex (three-cylinder) pump is gen- 
erally uscd to give a more uniform load 
throughout the motor’s rotation. Air- 
iift pumping can also be operated elec- 
trically by using a motor-driven air pump. 
Probably the best way to utilize electricity 
for pumping is by direct-connecting the 
electric motor to a centrifugal pump. For 
high pressures a multi-stage centrifugal 
pump is used. The reliability of electric 
pumping is illustrated by its adoption for 
the high-pressure fire service in New York 
city, where a pressure of 300 pounds per 
square inch can be developed in a few 
minutes after giving the signal (see 
Western Execrrician of October 10, 
1908). The superintendent’s claim for 
economy is doubtless justified, for the av- 
erage waterworks of a small town is run 
at far from an economical basis. Fea- 
tures of electric pumping that conduce to 
economy, aside from the dispensing with 
fuel, are automatic control, which elimi- 
nates constant attendance, and low cost 
of installation, which reduces the fixed 
charges. 

Framing AND Luminous Arc Lamps. 
—What is the difference between flaming 
and luminous arc lamps? What are mag- 
netite are lamps, and how do they work? 
—E. J. S., Watertown, Wis. 

Flaming are lamps are provided with 
cored carbons impregnated with salts of 
calcium, strontium, or sodium, that are 
readily volatilized at the great heat of 
the arc and impart to it a flaming effect 
having the characteristic color of these 
metallic vapors. The so-called luminous 
are lamp is better known as the magnetite 
arc lamp and has a positive electrode com- 
posed of an iron tube filled with a mix- 
ture of iron oxide (magnetite), tilanium 
and similar oxides, and a negative elec- 
trode composed of a solid block of cop- 
per. In some of these lamps the copper 
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clectrode is placed on top and in another 
make it is put below. The oxide mix- 
ture vaporizes and gives to the arc a 
strong white light, which is well distrib- 
uted sideways and adapts the lamp for 
street lighting. By careful design of the 
lamp natural drafts are arranged to carry 
away the fumes produced by the are. 
The magnetite electrode burns for some 
250 hours, while the copper electrode 
lasts over 2,000 hours. These lamps re- 
quire direct current, so if placed on an 
alternating-current distributing system a 
mercury-arc rectifier is usually employed. 


AUTOMATIC AND AUTO-MANUAL TELE- 
PHONE SystTeMs.—What is meant by the 
auto-manual telephone system? Where 
can I find a good description of the auto- 
matic system?—R. St. C., Jacksonville, 
Fla. 

The auto-manual system is a combina- 
tion of the automatic and the manual 
(operator-controlled) systems. It is used 
largely with private exchanges in large 
business houses that have several trunk 
lines connected with the automatic tele- 
phone system of the town and a large 
number of ordinary telephones in their 
various departments connected with a 
single private switchboard in charge of 
one or more operators. This operator 
interconnects the various department lines 
and also calls up any automatic city line 
desired and connects it with the calling 
private line, as well as the reverse of the 
latter operation. A series of illustrated 
articles descriptive of the automatic tele- 
phone system appeared in the WESTERN 
ELEcTRICIAN of January 11, 18 and 25, 
1908, 

INTERRUPTERS AND RECTIFIERS.—(1) 
Kindly tell me how to make a good elec- 
trolytic interrupter. (2) How to find 
the amperes in the secondary of an in- 
duction coil. (3) What is a good elec- 
trolvte for an electrolytic rectifier? (4) 
Approximate price of a mercury-arc rec- 
tifier—C. A. S., Los Angeles, Cal. 

(1) A simplified form of the Welnelt 
clectrolytic interrupter is made by using 
as an anode a steel wire about fifty to 
eighty mils in diameter and as a cath- 
cde a copper wire from 120 to 160 mils 
in diameter. These wires are to be en- 
closed for almost their entire length in 
glass tubes having each a small hole at 
the end to permit the wire to be exposed 
a smal] but adjustable amount. These 
tubes are mounted in a jar containing 
sulphuric acid diluted to about twenty 
degrees Baumé. The steel wire is rapidly 
used up, but can be moved forward in 
its tube. (2) The current in the second- 
ary coil can be found only by means of an 
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alternating-current ammeter, which gives 
its effective value. (3) A fairly good 
electrolyte for rectifiers is a neutral solu- 
tion of ammonium phosphate in water and 
of a strength depending on the size of 
the electrodes used. One electrode is 
of pure aluminum and the other of lead 
or polished steel. (4) The cost of a 
mercury-arc rectifier outfit completely 
mounted with its auxiliary apparatus and 
an ammeter and adapted to change 110- 
volt alternating current to about ten am- 
peres direct current at about ten volts is 
close to $85, or without the ammeter $70. 
As the price depends on the voltage of 
the alternating-current supply and that 
of the direct current desired, as well as 
on the current capacity needed, it is best 
to write to the manufacturers for prices, 
giving in detail all these data and a state- 
ment of exactly what service the rectifier 
is to be used for. 


ede 
National Electric Light Association— 
Transportation Arrangements for 
Atlantic City Convention. 
Arrangements have been made with the 
Pennsylvania Lines for a special train 
from Chicago to Atlantic City for the 
National Electric Light Association Con- 
vention, June 1 to 4. This train will 
leave Chicago, Sunday, May 30, at 3 p. m, 
arriving at Atlantic City early in the 
afternoon on Monday, May 31. It will 
be known as the “Electric Light Special” 
and will run as a second section to the 
eighteen-hour train; a duplicate of that 
train in equipment. It is the finest train 
the Pennsylvania Lines operate, and con- 
sists of composite or club car, standard 
sleepers, compartment, dining and ob- 
servation cars, all electrically lighted. 
The Central Passenger Association has 
authorized a rate of a fare-and-three-fifth: 
for the round trip from Chicago to At 
lantic City, on the certificate plan. Tick- 
ets will be on sale from May 27 to June 
2, inclusive, good returning up to June 8. 
Tickets purchased for this convention 
will permit of stop-over at Philadelphia. 
Washington, Baltimore and Pittsburg, Te- 
iurning, but should one desire to take 
advantage of the privilege of stopping 4 
Washington or Baltimore it will be neces- 
sary to ask for ticket and certificate read- 
ing via Washington at time of purchase. 
Delegates desiring to join the conven- 
tion party on the “Electric Light Special” 
are requested to make their reservations 
early by applying to City Ticket Agent, 
Pennsylvania Lines, 248 South Clark 
Street, Chicago, or to John J. Schayer, 
139 Adams_Street, Chicago. 


—— eE 
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Fifth Annual Convention of the South- 
western Electrical and Gas Asso- 
ciation. 

The fifth annual convention of the 
association will be held in the city of 
Dallas, Tex., May 20, 21 and 22, 1909. 

The meetings will be held in the ban- 
quet room of the Southland Hotel on 
Thursday morning and afternoon, May 
20, Friday morning and afternoon, May 
21, and Saturday morning, May 22. 

-The exhibits will be shown in the large 
billiard room of the Southland Hotel. 
This space will be furnished, free of 
charge, to those desiring to make exhibits, 
and a charge not to exceed five cents per 
kilowatt-hour for power, and ten cents 
per kilowatt-hour for lighting, may be 
made. Members wanting space reserved 
should communicate at once with D. G. 
Fisher, 300 Commerce Street, Dallas, 
Tex. J. C. Woodsome, 360 Commerce 
Street, Dallas, Tex., will assist exhibitors 
in securing decorative material, electric- 
ity, etc. 

The convention basis of railroad rates 
will be in effect for this meeting. In- 
formation relating to these rates can be 
obtained from J. P. Griffin, 300 Com- 
merce Street, Dallas, Texas. Delegates 
coming from the East should confer with 
Sam A. Hobson, St. Louis, Mo., or Man- 
ton Mill. room 539 Frisco Building, St. 
Louis, Mo., for information regarding 
transportation facilities, or the reservation 
of sleeping-car accommodations. 

Generous plans of entertainment for 
delegates and for visitors of both sexes 
have been made. l 

On the evening of Friday, May 21, 
there will be a grand “Rejuvenation” 
meeting of the “Sons of Jove” held at 
Turner Hall. 

In order to accommodate the rapidly- 
growing “Gas Interests,” it has been 
found advisable to carry on a special 
meeting dealing only with papers and 
subjects relating to this department. This 
meeting will be presided over by one of 
the vice-presidents of the association and 
will be in session on the morning of Fri- 
day, May 21. 

The following papers have been pre- 
pared for this convention: “Producer 
Gas Plants for Small Central Stations,” 
by W. B. Head, Stephenville, Tex.; 
“Scope of Legal and Claim Departments 
and Their Relation to Each Other,” by 
H. S. Cooper, Galveston, Tex. ; “Organi- 
zation and Operation of a Claim Depart- 
ment,” by W. C. Forbess, Ft. Worth, 
Tex.; “Lamps for Residence Illumina- 
tion; Their Characteristics and Compara- 


tive Economy of Operation,” by Prof. 
A. C. Scott, Austin, Tex.; “Low Pressure 
Turbines,” by Fred M. Lege, Jr., Galves- 
ten, Tex.; “High Pressure Gas Distribu- 
tion for Commercial Purposes,” by H. M. 
Moore, Austin, Tex.; “A Method of De- 
termination of Total Sulphur in Gas,” 
hy L. B. Morehouse, San Antonio, Tex.; 
“Preparation of Purifying Material and 
the Purification of Gas,” by Clark F. 
Farmer, Austin, Tex.; “Economies That 
Can Be Made in the Operation of a Small 
Central Station,” by Thomas Cook, Waxa- 
hachie, Tex. 


edge 
Japanese Electrical Industry. 

Vice Consul-General E. G. Babbitt, of 
Yokohama, transmits an article from the 
Japan Advertiser, translated from a Jap- 
anese publication, the Electricians’ Friend, 
showing the conditions of the electric in- 
dustry of the Empire in 1908, from which 
the following statistics are compiled: 

“Telegraphs.—The problem, which had 
been pending decision since Manchuria 
came into our control, was at last settled 
on November 7; consequently the Chefoo- 
Canton cable and the wires came into our 
possession. Telegraph offices at the close 
of 1908, 3,308; total length of telegraph 
lines, 5,387 miles; total length of wires, 
92,227 miles; telegrams handled, domes- 
tic, 7,544,400; foreign, 363,260. 

“Wireless: The Teishinsho system of 
wireless telegraphy in Japan, which differs 
from the Marconi and de Forest systems, 
has been improved as a result of the long 
study of the engineers concerned. Nearly 
all Japanese steamships on foreign lines 
are furnished with wireless telegraphy. In 
the navy all ships, from battleships down 
to torpedo-boat destroyers, are equipped 
with wireless telegraphy, and the wireless 
telephone was successfully used at the 
grand naval review off Kobe last autumn. 
The wireless telephone is being studied in 
the communication department and in the 
navy. 

“The wireless seashore offices are at the 
following places: Chasi, Kadoshima, 
Ochiishi, Osozski, and Ushiozski. 

“Telephones.—To cope with the rapid 
growth of commercial industry, the gov- 
ernment undertook the second extension 
at an estimate of $10,000,000 gold for six 
vears im succession from 1907, and in- 
vested $1,500,000 in 1908. In accordance 
with the rule that any place may be pro- 
vided with a telephone exchange on spe- 
cial application, 122 regular and special 
exchanges were installed in 1908, includ- 
ing Formosa, Korea and Manchuria. Ex- 
isting exchanges, 206. 
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“Light and Power.—Existing light and 
power industry at the end of 1908: Steam, 
54,550 kilowatts; water, 31,951 kilowatts ; 
gas, 105 kilowatts; total, 86,606 kilowatts, 
an increase of 12,090 as compared with 
1907. It was worthy of special notice 
that the Tokyo Electric Light Company 
succeeded in the high transmission of 55,- 
000 volts over a distance of forty-seven 
miles, from Katsura to Tokyo. 
ede 

New York ‘cademy of Sciences. 

At the meeting of the New York Acad- 
emy of Sciences on April 26, at Columbia 
University, New York city, two papers 
were presented that were both timely and 
interesting, being entitled “Reactions of 
the Pupil to Color,” by Prof. S. W. Ashe, 
and “Studies in Visual Acuity,” by D. E. 
Rice. 

In the first paper Professor Ashe called 
attention to the low efficiencies of our 
electric-light sources, stating that the im- 
provements in recent years had been ac- 
companied by an increase in temperature 
with the exception of the Cooper Hewitt 
mercury-vapor lamp. He then reviewed 
the various photometers, standards of 
light and standards of illumination. The 
colors were obtained by means of colored 
glass and a Nernst lamp. 

The result of a large number of tests 
showed that the pupil is open the widest 
under red light and contracts according 
to the spectrum, white, green and blue. 
In this connection the speaker stated that 
the ease with which detail could be ob- 
served under the green mercury lamp was 
possibly due to the contraction of the 
pupil. The paper by Mr. Rice con- 
tained an excellent review of the work 
done along similar lines, notably that of 
König, which seemed to contain a num- 
þer of inconsistencies. As the result of a 
long series of experiments, Messrs. 
Broca and Laporte stated that the visual 
acuity varied the same as the intensity 
without respect to color, which Mr. Rice 
did not find to be the case, but rather 
along the lines given in the paper by 
Professor Ashe. 

Comparing the intensity and acuity for 
several colors, it was found that the acuity 
increased rapidly up to two metre-candles, 
when it followed a nearly parallel line 
with the intensity. The relative increase 
in acuity under white light was given by 
the author as follows: 


Metre-candles. Aculty. 
0.10 0.25 
0.60 0.50 
4.00 0.75 
24.00 1.00 
256.00 1,10 
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Boulton Shops of the Richmond, Fred- 
ericksburg & Potomac Rail- 
road Company. 

In every railroad shop there are two 
points which must be constantly kept in 
mind. These are: keeping the cost of 
repairs down and decreasing the length 
of time that the rolling stock is kept out 
of service while thegwork 1s being done. 


SLOTTING MACHINE, BOULTON 
SHOPS. 


Every shop superintendent is ready to 
give a trial to any plan which, on in- 
vestigation, offers good evidence of being 
capable of reducing these items. It has 
been urged in the past that the applica- 
tion of motors to the individual machines 
in railroad shops would effect many econ- 
-cmies and the installations that have been 
made have fully justified all. these state- 
ments. It is now an accepted fact that 
the best method in all respects for driving 
a railroad shop is by means of electric 


motors. 


Flexibility in location is one important. 


advantage which results from the use of 
motors, as the power is applied directly 
to the individual machines, and hence the 
location of each one in the shop, is in- 
dependent of any line shaft or belting lim- 
itations. Only in the case of small ma- 
chines is use made of line shafting, and 
here a few machines are driven from a 
short shaft, which is usually belted to a 
motor. Another important advantage is 
the gain which is made in the productive 
capacity of the machines; this shortens 
the time required for a given piece of 
work, and hence decreases the labor cost. 
Not the least important items are the 
high degree of reliability and great con- 
venience of this method of drive. 

An excellent example of the change 
from steam to electric drive is furnished 
by the Boulton shops of the Richmond, 
Fredericksburg & Potomac Railroad Com- 
pany at Richmond, Va., familiarly known 
as the “Washington-Richmond Line,” as 


it runs from Washington, D. C., to Rich- 
mond, Va., and is one of the fastest lines 
of communication between the two cities. 
The maintenance of the rolling stock and 
the manufacture of both freight and pas- 
senger cars are carried on at these shops. 
A three-phase, 220-volt, sixty-cycle system 
of distribution is employed with constant- 
speed induction motors. 


HORIZONTAL BORING MILL, BOULTON 
SHOPS. 


The original electrification was begun 
about six years ago by the installation of 
a seventy-five-kilowatt belted generator 
which was used only for lighting purposes, 
and about one year later a 125-kilowatt 
Westinghouse generator was added to sup- 
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chines. This latter generator is direct- 
connected to a Ball engine of 250-horse- 
power capacity. The generators are er- 
cited from a 17.5-kilowatt, 128-volt 
direct-current Westinghouse genetator 
driven by a Troy upright engine. The 
larger generating unit and the exciter are 
shown in an accompanying illustration. 


MOTORS BENEATH PLANING-MILL 
FLOOR, BOULTON SHOPS. 


Steam is supplied from two locomotive 
type boilers at 125 pounds pressure: : 
The entire electrical equipment was in- 
stalled by the local operating force of the 
company under the direct supervision of 
W. F. Kapp, superintendent of shops and 


MAIN SWITCHBOARD, BOULTON SHOPS. 


ply power for the machine shop. This is 
in use at present and is driven by a Ball 
engine of 225-horsepower capacity, direct- 
connected to the generator. Upon the 
erection of the new planing mill it was 
necessary to replace the seventy-five-kilo- 
watt generator by one of 150 kilowatts 
capacity to drive the woodworking ma- 


machinery, to whom we are indebted for 
the information given herewith. From 
the time of the original installation 00 
interference whatever has been experi- 
enced by the failure of any of the power- 
plant equipment or the motors. The 
only interruption of service which has o€- 
curred Was the occasional blowing of 4 
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fuse when some one of the motors was 


started improperly. 
The switchboard, as shown herewith, 


of the circuits on each generator panel, 
with a voltmeter for each generator as 
well as a voltmeter and ammeter for the 


MAIN GENERATOR AND EXCITER, BOULTON SHOPS. 


represents standard Westinghouse practice 
for low-tension, three-phase, alternating- 
current circuits. There are two gener- 


exciter. While the lighting and power 
circuits are kept separate, the switchboard 
is so arranged that these circuits can be 


DRIVING-WHEEL LATHE, BOULTON SHOPS. 


ating panels, one exciter panel, and two supplied from either or both of the gen- 
feeder panels, all of blue Vermont marble. rators, as may be necessary. 


Ammeters are provided for all three legs 


The machine-shop equipment is partic- 
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ularly well arranged, both with respect to 
the machines and the driving motors and 
the natural lighting facilities. Several of 
the individually driven machine tools are 
shown herewith, clearly indicating the 
convenience of the motor drive, as well 
as the general cleanliness of the shop, as 
a result of the elimination of a large part 
of the belts. The accompanying tablo 
shows the different equipments used in 
the shops, including the woodworking de- 
partment, the machine shop, the wheel- 
mounting shop and the blacksmith shop. 
In addition to the equipment shown on 
the table, should be mentioned a store- 
house elevator, operated by a ten-horse- 
power induction motor, and a Sturtevant 
fan in the punch shop, for use in con- 
nection with the heating system, driven 
by a ten-horsepower motor. The heating 
of the paint shop is done by a fifty-inch 
fan and heater coils, which are located in 
the roof trusses, the fan being operated 
by a 7.5-horsepower motor. 

In connection with the installation of 
the forty-horsepower motor, driving the 
two boring mills, the wheel press and the 
double-head axle lathe, in the wheel- 
mounting shop, it should be noted that 
the original intention was to drive the 
entire machine-shop equipment from this 
one motor, but circumstances allowed a 
regrouping of the tools, so that this motor 
became available for its present work. It 
has ample capacity to allow considerable 
expansion in this department, when such 
proves to be necessary. 

In the machine shops, the line shafts 
cf the group drives present an unusual 
feature in the high speed at which they 
run. Standard practice usually gives 
a maximum line-shaft speed of approxi- 
mately 200 revolutions per minute, but 
here one shaft runs at 400 revolutions 
per minute and the other three at 300 
revolutions per minute. No trouble what- 
ever has resulted from these unusual 
speeds. 

The planing mill, an interior view of 
which is shown, is especially interesting 
owing to the manner of mounting the mo- 
tors. In the extension of the shop plant 
it became necessary to fill in to a con- 
siderable depth the ground on which the 


' planing mill is situated, in order to bring 


the floor level up to a grade. It was de- 
cided not to fill in the space immediately 
beneath the building, but to leave this 
portion as a basement, utilizing the space 
to mount the motors and such shafting 
as is necessary to operate the various ma- 
chines. The motors are suspended from 
the lower side of \the>floor beams and 
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connected to the machines or shafting 
which they operate by means of a flexible 
chain. The method of support is clearly 
shown in one of the illustrations. 

This solution of the motor-drive ques- 
tion has resulted in a planing mill which 
is practically free of obstructions, with 
the exception of the tools themselves and 


BOULTON SHOP 
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to prove or disprove the claims made of 
the advantages of electric drive. The re- 
sults of the equipment at Boulton have 
been a splendid justification of the fore- 
sight of the men responsible for the in- 
stallment at a time when the question of 
the suitability of electric power for rail- 
road shops was much discussed. No one 


EQUIPMENT. 


DRIVEN MACHINE. MOTOR. 
Š Location. 

Kind. | Size rower |Kind of Drive 
PIBU Cl occse acs ee ie chew bet eran eees EER E cone ekae 36” x11 7.5 Individual Machine Shop 
Driving-wheel lathe...... 0... cece cee cee cece es seors 90” r n } t “ ý 
Apat EPEE E EEE tc aaah E E N. y” 7.5 
Boring mill (horizontal). ............ eseceececsaccees Bop. 5 v i “o 
k E: 0 a KA PA NEER A E E a ca ee } Aaa p : ; . 
Wheel press. ............ 068 Mae Orta E DE WOR toad fue 10 Group e K 
Dri press. oo iosia ae che ESEA AEV e f PS 
Drehs i keai ea state 
Boring mill eseese ens Enea R EEA ben ebee yaks ame 4# \ 
AN oT O A E T cncs cake cord ie tents 3” i | 
TRON nrinn Ave ee cos Game a ase bouwes eee eres 94” 15 “ k 
Guide grinder. ......esesesose wees Ses Sica Views Faw erens. oe 
QUO ou dinkaae secede nasc sets war AE 43” 
Lathes eee chesu eds sayes 6 Wake pean eke cies aa rane U” | i 
WUPTet JAtHE eerdere buds eiaa EN E oat 16” 10 h | 
DY Press. cans asa) lac REEE AR AE S AEE RA Lave. i | 
Emery grinder saasa] 
Three lathes; ics senecss r anorni ouse aeea ien Rees Eai y” 5 ; ' 
Punch and sheaf ........essessee..., sesos- o sooeoooe } eae 
Two bolt threaders ..... 0.0... cece ee eee ee eee nae’ ; 
GrIndStONGs9 ei erao idau ien erano Turet enee Eie ( eect 7.5 ‘Blacksmith Shop 
Bolt R@HGGT ond wih sie sacs, seri GoPesaydcntee cae wk eaws 1%” 
Drill PROS Sie ic oes ia ats eae wee ue a aa CHa ne hee 34” 10 a: 
Pipe CDCR GOTs ceses iant ieina ria dows a ES 4” 
TWO tool grinders. ........ 0.05 cece cone esere nssee pits 2a 3 ts Tool Room 
E:S o PPE EE E T E E E E TT, 30” 3 Individual „Blacksmith Shop 
Two boring mills 1.00020 4” | 
Double-head axle lathe, ...... Laree ce ceee cece eee eee 24” | | 
Wheel Press: espre ansc aseinio vin. E i a E E 250 tons | 40 Group Wheel mounting Shop 
Tool grindet oo: 254 arare See a E aa i y 
PIMC TUM DICT..34 is sec awe aden senonce (oa eee ea 10 Individual | 20s viseecncdnwndeh oes 


such material as may. be in process of 
manufacture, the only motors above the 
floor being the one on the traversing bed 
planer, as illustrated, which is driven by 
a ten-horsepower Westinghouse induction 
motor mounted directly on the machine, 
and the one above the floor line driving 


PLANING-MILL EQUIPMENT. 


WoopwoRrKING TOOLS. MOTOR. 
i Horse-| Kind of 
Kind. Size. | power.| Drive. 
Band SAW .....essess eee 42” 7.5 | Individual. 
car -sill tenoner and 
gainer ...... serros 12” 7.5 
Cut-off s@w............. 40” 15 
Four-side molder........ 10 20 
Double cabinet-makers 
GOW ocak ssoeseesssoe.. 24" 15 
Universal planer........ 12”x30 40 
Dhat 66k oon ewes 24” | 
phy aoe shaper..... S 
Orodes nenet ti eaa i 
Sash stICKer. oo... kof 20 Group 
Jig 88W... e Sii 
Three Tool grinders.... ee SE 


the fans which take care of the shavings. 
This latter is situated in the roof trusses. 
The blast and exhaust pipes drop from 
the trusses directly to the machines which 
they serve. 

The refuse from the machines is col- 
lected by means of a fifty-inch fan and 
drawn to the boiler room by means of a 
second fifty-inch fan. Both fans are driven 
by forty-horsepower induction motors. 

The length of time which the plant has 
been in service has given an opportunity 


a” o 
100 flues 


is more enthusiastic for the use of motor 
drive than those officials of the Richmond, 
Fredericksburg & Potomac Railroad, who 
installed and have since operated this 
equipment. 

The entire electrical installment was 
made with Westinghouse Electric and 
Manufacturing Company apparatus. 
ege 
Hearing on McAdoo Tunnel Extension. 

At the public hearing given on April 
23 by the Public Service Commission on 
the form of contract to be used by the 
Hudson & Manhattan Railroad in the ex- 
tension of its line from Thirty-third 
Street and Sixth Avenue to the Grand 
Central Station, New York city, E. P. 
Wheeler, representing F. R. Pembleton, 
attacked the financial organization meth- 
cds of the Hudson companies and sug- 
gested an amendment to the contract, 
providing that all future issues of securi- 
ties by the companies should be under the 
absolute control of the commission. 

A. A. Gardner, of the Interborough, 
proposed a more definite wording in that 
part of the contract relating to the loca- 
{ion of the station at the Grand Central 
Station. Gustav Schwab and a represen- 
tative of the City Club appeared for their 
respective organizations in favor of the 
proposition. Mr. McAdoo said in answer 


= which went into a receivers hands in 
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to the opposition previously expressed: 
“The company is compelled to accept the 
proposition and contract as it is, since 
the statement regarding the financial 
structure and condition of the company 
has been filed with the proper authorities 
and will show the errors in the attacks on 
the company. The company is prepared 
to execute the contract in such manner 
as to conserve the public interests.” 

Regarding a statement that it had cost 
the Hudson companies much more per 
mile to construct their tunnel than it had 
the Interborough, Mr. McAdoo said: “The 
figures submitted for comparison were 
not made up on the same basis at all, and 
it costs much more to tunnel under the 
water as a general proposition than to do 
such work on land.” 
&@&s 

Camden & Trenton Railway Reor- 

ganized. 

A complete reorganization of the 

Camden & Trenton Railway Company, 


February, 1908, has been decided upon 
by the committee representing the first 
mortgage and the general mortgage bond- 
holders of the company, and an agree- 
ment whereby the reorganization is to be 
effected has been signed. The new com- 
pany will be known as the Riverside Trac- 
tion Company, with an authorized bond 
issue of $1,500,000, an authorized issue 
of $1,100,000 of common and $400,000 
preferred stock. 

A. Merritt Taylor, president of the 
Philadelphia & West Chester ‘Traction 
Company and an active factor in the pro- 
posed reorganization, will be the president 
and general manager of the new company, 
and the present property, when taken over, 
is to be thoroughly reconstructed and put 
in first-class condition at an estimated 
ccst of $500,000. 


edge 
Illinois Central to Use Telephones for 
Train Dispatching. 

The Illinois Central Railroad plans to 
substitute telephones For telegraphs for 
a large part of its work over the en- 
tire system. The Illinois Central has 
2,500 miles ready for telephone dispatch- 
ing and will have the entire 6,000 
equipped later. Superintendent of Tele- 
graphs Groce says all main lines will be 
dispatched by telephone within one year. 
Burlington has 1,400 miles so operated. 
Mr. Groce says: “We don’t expect to save 
money, but there are other advantages. 
We will continue to telephone with the 
present force. This has passed the experi- 
mentabstage.” | 
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Transmission and Distribution Data. 

The regular midday meeting of the 
Chicago Electric Club was held in the 
grill-room of the Chicago Automobile 
Club on Wednesday, April 28. The ad- 
dress was on the subject, “Transmission 
and Distribution of Electricity for Light 
and Power in Large Cities,” by D. W. 
Roper, assistant chief operating engineer 
of the Commonwealth Edison Company. 
Mr. Roper made a number of interesting 
points concerning transmission and dis- 
tribution lines. He said that the pole 
lines, conduits and cables of the Com- 
monwealth Edison Company, distributing 
electricity for light and power in Chi- 
cago and its environs, made up a total 
cost greater than that of the generating 
stations; in fact, it represented about 
one-third of the total investment. As 
far as comparative costs of overhead and 
underground distribution and transmis- 
sion systems were concerned, the over- 
head was put in at about one-fifth the cost 
of the underground. These figures, of 
ccurse, are approximate and vary accord- 
ing to the density of the network. 

During the past five years the system 
of the Commonwealth Edison Company 
has been growing at a rate of about 17,- 
000 kilowatts connected load per year. 
It is estimated that for every 1,000 kilo- 
watts load increase there is installed 
about three miles of transmission cable. 
The growth of the twenty-five-cycle dis- 
tribution system represents about fifty 
per cent of the copper installed, an aver- 
age of thirty-five pounds per kilowatt. 
The average length of the company’s 
transmission lines is about three miles. 

In the downtown district, which repre- 
sents largely the business center of the 
city of Chicago, the service is almost ex- 
clusively on the direct-current 115-230- 
volt system. ‘The increase here has been 
about 3,000 kilowatts per year, but as 
the low voltage calls for a greater instai- 
lation of copper, the average has been 
about 170 pounds to every kilowatt in- 
crease. Of this copper increase in the 
direct-current district, about three-quar- 
ters are in the feeders, the remaining 
one-quarter being in the mains and serv- 


ices. The average length of these fecd- - 


ers is about 1,500 feet. It has been 
worked out that for the same amount of 
copper about three-and-one-half times the 
load can be transmitted thirteen times 
the distance, using the twenty-five-cycle, 
9,000-volt distribution in preference to 
the direct-current system. | 

The growth of the sixty-cycle system 
has been about 2,500 kilowatts per year. 


About two-thirds of the increase in the 
sixty-cycle system is underground, with 
an expenditure of about thirty-seven 
pounds of copper per maximum kilowatt. 
During the past five years the cost of 
copper has varied from twelve cents to 
twenty-six cents per pound; consequently 
the cost of installation has varied ac- 
cording to the price of copper and also 
according to the geographical distribu- 
tion of the system, the density of the load 
and the locality of the load. 

The total ioad generated last year was 
120,000 kilowatts. One-half of this is 
delivered to the railway customers and 
about 107,000 kilowatts is on the twenty- 
five-cycle system. In the downtown dis- 
trict there is a connected load of about 
40,000 kilowatts, one-quarter of this be- 
ing within one-half mile of State Street. 
The direct-current load within this dis- 
trict is greater than the entire sixty- 
cycle load on the North Side, which 
amounts to about 18,000 kilowatts. 

The company is installing the conduit 
system wherever this becomes feasible, 
and it has been estimated that for each 
pound of copper installed there is an 
equivalent duct-foot installed. This does 
not mean that there is one pound of cop- 
per in each duct-foot, but represents only 
a general average. The cost of conduit 
eenstruction varies from fifteen cents per 
duct-foot to sixty cents per duct-foot, 
and in extreme cases, where constructional 
difficulties of an extraordinary nature 
are encountered, the cost will run as high 
as $1 per duct-foot. This year the com- 
pany is making a very extensive invest- 
ment installation, and for investment 
work alone the installation amounts to 
about $10,000 per working day at the 
present time. . 

Replying to a question, Mr. Roper 
stated that six years ago the company in- 
stalled the first 5,000-kilowatt vertical- 
type turbine. Similar units have been 
installed from time to time since then, 
and at the present time four of the first 
units installed are being superseded by 
units of a similar type having a maxi- 
mum rating on the new plan of 12,000 
kilowatts for continuous operation. By 
making some mechanical changes in the 
bciler setting, Increasing the grate area, 
znd increasing the height of the stack the 
ccmpany is using the same boilers for the 
12,000-kilowatt units as were used for 
the previots installations of the smaller 
units. 

Replying to another question, Mr. 
Roper said that the 120,000 kilowatts was 
the station lohd, and that, figuring in 
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all the losses, it might be assumed that 
there were 110,000 kilowatts delivered to 
customers. 

There was a desultory discussion, in 
which a few further questions were asked. 
President Howlett called on Glenn Mars- 
teon, of New York, and Mr. Marston 
spoke briefly concerning the relation of 
electrical men in general to the central- 
station business. Mr. Marston has been 
making a specialty for several years of 
compiling municipal statistics and has 
done some execllent work in addressing 
public organizations and assemblies with 
the purpose of bringing the central-sta- 
tion man’s viewpoint into harmony with 
the viewpoint of the man on the street. 
Mr. Marston referred to the unwitting 
philanthropy which public-service corpo- 
rations had brought about in the devel- 
cpment of their systems, instancing the 
improved lighting of the city streets, the 
safeguarding of public thoroughfares by 
increasing the night illumination, and 
the elimination of a large proportion of 
child Jabor and sweatshop conditions by 
the introduction of electrically driven 
Jabor-saving machinery. He emphasized 
the importance of the supply men and 
other representatives of the electrical in- 
dustry, bringing to the attention of both 
the central-station manager and the pub- 
lic the necessity for each getting the 
other’s viewpoint. The whole problem, 
he said, of increasing the use of electric- 
ity lay in properly educating the con- 
sumers to an appreciation of the service 
which the public-service corporations ren- 
dered, and in turn getting the public- 
service corporations to appreciate the 
needs of the consumer and the necessity 
for dealing with him in an open-handed 
manner. 


ede 
Massachusetts Trolley Suit. 

E. D. Robbins, counsel of the New 
York, New Haven & Hartford Railroad 
Company, had a conference at the De- 
partment of Justice, Washington, D. C., 
with Attorney-General Ellis and United 
States Attorney French of Boston with 
referenae to the suit brought by the Gov- 
ernment in Massachusetts a few months 
ago to dissolve the merger of the trolley 
lines and prevent the acquisition of the 
Boston & Maine Railroad by the New 
York, New Haven & Hartford Railroad 
Company. A demurrer to the bill is 
pending. The object of the conference 
was to arrange for a speedy disposition 
of the case. The representations as to 
the position of the company were taken 
under advisement by the department. - 
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ELECTRIC SINGEING OF THREAD. 

Singeing is an operation practiced in 
the textile industry for the purpose of re- 
moving the down and small fibers with 
which the thread is covered, by passing it 
rapidly through a gas flame. This pro- 
cess is uneconomical, more than ninety- 
six per cent of the heat produced being 
wasted, and the work is done irregularly. 
The principal disadvantage of the method 
is, however, that it produces large quanti- 
ties of injurious gases and dust in the 
work rooms and makes them extremely 
unhealthy. The electrical method of 
singeing does away with these defects al- 

most entirely, the apparatus being so ar- 
= ranged that little heat and no injurious 
gases are liberated into the work room, 
the gases being aspirated together with 
the products of combustion. In the pro- 
cess developed by Mr. Gin, the heat of an 
electric conductor brought to incandes- 
cence by an electric current is utilized for 
singeing the thread. The conductor is a 
platinum tube, slotted on one side in or- 
der to permit the easy introduction of the 
thread. One end of the tube is mounted 
on a spring to prevent its buckling, when 
it is heated and expands. The thread may 
be made to pass through two or more such 
tubes in succession. For heating the con- 
ductor an intense current of low pressure 
is necessary. If alternating current is 
available, a step-down transformer is em- 
ployed and all the tubes of one loom 
are connected in parallel, so that the 
breaking of one of the elements will not 
interrupt the work of the whole loom. 
Different degrees of heat, which are neces- 
sary according to the speed of the thread, 
are obtained by varying the number of 
turns in the primary winding of the 
transformer, and the use of a rheostat in 
the circuit is thus avoided. The process 
has been in successful operation for some 
time.—Translated and abstracted from 
L’Electricien, Paris, March 20. 

< 

THE INFLUENCE OF DAYLIGHT ON THE 

DISTANCE OF WIRELESS TRANSMISSION. 

In order to obtain an explanation of 
the phenomenon observed by Marconi, 
that daylight greatly diminishes the dis- 
tance to which it is possible to transmit 
wireless messages, Dr. Mosler has carried 
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on investigations for over a year and made 
tests between several stations in Germany. 
Marconi believed the effect to be due to 
the dissipation of the negative charge of 
the antenne by sunlight. If the decrease 
in the distance of transmission is caused 
by influence on the transmitter—that is, 
by the so-called silent discharge by day- 
light—then the damping of the air wire 
would have to show different values, and 
resonance curves taken by day and by 
night would show considerable variation. 
The experiments therefore aimed at de- 
termining the damping of the antenne at 
different times of the dav and year, but no 
variation could be noted. Between sta- 
tions up to 300 kilometres apart there was 
ne appreciable difference in the intensity 
cf signals transmitted by dav and by night. 
However, a considerabie influence on the 
intensity was observed, when wave impulses 
from the Poldhu station, which was about 
1,100 kilometres distant, were received at 
the station of the experimenter. But, also, 
this phenomenon shows that there can be 
no influence on the transmitter, for in 
such case the change would manifest itself 
also at short distances. It proves, on the 
contrary, that absorption must take place 
in the intervening space, and that it in- 
creases with the distance. Therefore it 
must be assumed that the propagation of 
the energy, when it is transmitted to long 
distances, takes place in air strata of con- 
siderable height—Translated and ab- 
stracted from Elektrotechnische Zeit- 
schrift (Berlin), April 1. | 
< 


FIRE RISKS OF ELECTRIC INSTALLATIONS. 

We have more than once pointed out 
that the danger of electricity lies in its 
safety. Itis used in places where nobody 
would dream of using a naked gas light; 
for instance, in the manufacture of ex- 
plosives, and in coal mines. If a man 
fills a balloon with hydrogen, he uses elec- 
tricity for lights and fans. Consequently, 
it often has to face conditions which can 
only be described as picked. The London 
County Council fire-brigade report for 
1908 shows that out of 3,238 fires, some 
357 were connected with gas and 130 with 
electricity. The gas journals have been 
very jubilant over this. They ask us to 
consider for one moment the proportion of 
gas jets to electric lamps in London, and 


then to draw our own conclusions. The con- 


clusions are ridiculously obvious. Electric 
lighting is by no means as widespread as 
gas lighting, that is true. This very fact, 
however, brings with it a corollary. The 
proportion of people who have adopted 
electric lighting for safety because they 
work under dangerous conditions is all the 
more considerable. If it be thought that 
there is already imminent danger of com- 
bustion or explosion in any trade, that is 
where electric light is chosen without hesi- 
tation.—A bstracted from Electrical Times 
(London), April 8. 

ede 
ELECTRO-MECHANICAL PROPULSION FOR 

SHIPS. 

The following is part of an abstract in 
the Mechanical Engineer (Manchester, 
Eng.) of a paper recently read before the 
Newcastle local section of the Institution 
of Electrical Engineers: Accepting the 
view that turbines will be exclusive steam 
motors of the future for marine work, it 
is evident that for slow and intermediate- 
speed ships the compromise effected in 
fixing the speed of rotation to suit both 
turbine and propeller must limit the com- 
bined efficiency to some extent so long 
as the direct drive is used. In general, 
for such boats the propeller needs a lower 
speed than the turbine for maximum efi- 
ciency, and one means of maintaining 
this condition is to have turbines driving 
dynamos direct, which deliver their power 
to electric motors coupled to the propeller 
shaft, using the best speed for each drive, 
and obtaining maximum over-all effi- 
ciency. It is somewhat difficult to esti- 
mate the relative costs and weights of the 
machinery in each case, as so much de- 
pends on the type of vessel, but it $ 
probable that electrical propulsion could 
never be economical for large high-speed 
boats. But for smaller and slower ships, 
where the weights and steam consumption 
are relatively higher, it might compare 
very favorably with the simple turbine 
system. 

The type of motor suitable for such 
work seems to be the squirrel-cage induc- 
tion motor; but it is rash to make any 
definite assertion at the present time. The 
conditions vary considerably with ships of 
different classes, but in general it may be 
assumed that the motor must be able to 
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run fairly efficiently at several speeds; 
ccmmutators and slip rings are to be 
avoided if possible, and a large starting 
torque is not essential. These conditions 
would be satisfied by a squirrel-cage in- 
duction motor, which would not neces- 
sarily have slip rings for the insertion of 
resistance in starting up, but must have 
several windings on the stator so as to give 
at least three maximum speeds. In this 
way the turbines would be nearly always 
running at maximum power (since a part 
of the plant could be shut down) and the 
motors at approximately maximum eff- 
ciency, and the huge loss of economy in 
reducing the speed of a turbine boat 
would be largely avoided, while the ab- 
sence of astern turbines would, of course. 
be a great point in favor of the system. 
The system just described is not by any 
means the only possible solution of elec- 
tric propulsion. Both in America and 
Germany it is proposed to adopt single- 
phase commutator motors, but the use of 
a commutator at sea can hardly help be- 
ing a source of continual trouble. Other 
systems, such as combining the direct 
drive with motors on the same shaft ob- 
taining their power from low-pressure 
turbo-generators, have been suggested. 
Electrical propulsion has also much to 
combat, many rival systems having been 
proposed, and possessing strong advocates. 
< 
AN IDEA NEVER REALIZED. 

In the early days of electrical applica- 
tions suggestions were made that thermo- 
electricity would enable us to “work steam 
engines without fuel.” Of course, a little 
investigation showed the coal got there 
all the same, the idea really being the 
vtilization of a waste product—heat not 
previously used. We all know the thermo- 
pile with its bars of bismuth and anti- 
mony, and how sensitive it is to a differ- 
ence of temperature at the two ends. This 
was the idea. The bismuth-antimony com- 
bination “will yield large quantities of 
electricity, with a very trifling difference 
in the temperature of the two ends, and 
as electricity in large quantities produces 
intense heat,” this heat may be rendered 
available for the uses of the steam en- 
gine. Ordinarily when steam is finished 
within a steam engine some of the heat 
imparted to it remains. Hence, if this 
steam were led to impinge on one end of 
a thermopile the other end of which was 
kept at a much lower temperature by a 
stream of cold water, large quantities of 
electricity could be generated, and by 
means of suitable apparatus be made to 
generate more steam—a kind of perpetual 
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motion, First, use your steam, then em- 
ploy exhaust with its waste heat to gen- 
erate electricity, and with this raise more 
steam. It is not, however, suggested that 
in any way all the original heat could be 
utilized, so the idea does not run counter 
to the conservation of energy. It is a 
suggestion we never remember to have 
ecen followed up. Is there anything in 
i? Can the heat unit obtained originally 
from the coal be still further economically 
used in this way? If not, why not ?— 
Abstracted from The Electrical Engineer 
(London), April 9. 
< 
ELECTRIC BAGGAGE CAR. 

In January of the present year the 
Northeastern Railway of England inau- 
gurated a new departure on its electrified 
eystem in Newcastle by introducing a 
combined parcel and fish car, electrically 
Griven and controlled, and designed for 
express service. This vehicle is one of 


the first combined cars to be electrically 


ariven in the United Kingdom. The car 
has four contpartments, consisting of a 
driver’s cab at each end with a separate 
division in the center for the carriage of 
both luggage and fish, the length of. the 
car being fifty feet. The center and side 
couplers are placed on the headstocks. 
This arrangement enables the car to be 
coupled up either to an electrically driven 
or a steam-driven train without delay. 
The buffers are also arranged to conform 
to ihe two systems. The braking arrange- 
ments include the standard air brake and 
hand brake, the air for the air-brake svs- 
icm being supplied by an electrically 
driven compressor. The electrical equip- 
ment consists of four 125-horsepower 
British Thomson-Houston railway motors 
oi the GE-66 type. They are of the 
same type as those with which all North- 
castern electric trains are equipped. The 
system of control is similar to the Sprague 
Thomson-Houston multiple-unit train 
control originally installed on the North- 
eastern electric trains, but brought up 
to date. The automatic acceleration is 
governed from the master controller. The 
installation and electrical equipment is 
particularly noteworthy as being designed 
and carried out on strictly up-to-date 
lines. All cables are asbestos-covered, and 
are run in solid drawn-steel conduits 
screwed into cast-iron connection boxes 
wherever junctions are required. A bell 
mouth is provided where the cables leave 
the piping, and a rubber washer, making 
a perfectly tight joint, insures the con- 
duit being entirely sealed. The car is 
lighted by six lamps in series. Duplicate 
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signal and route lamps are also installed, 
arranged on a sliding base, so that in the 
event of one circuit failing, the duplicate 
set can be immediately brought into use. 
The car was built by the Northeastern 
Railway Company at its carriage worka 
at York, the electrical equipment being 
supplied by the British Thomson-Houston 
Company, Limited, of Rugby.—A bstract- 
ed from the Tramway and Railway World 
(London), April 1. 
æ 
TELEPHONE NOMENCLATURE. 

Those who are much concerned with 
teiephone-transmission problems find that 
confusion is continually occurring, owing 
to the use of the word “miles” in con- 
nection with units of standard cable. For 
instance, a certain circuit 100 miles long 
ig equivalent to five miles of standard 
cable. Again, two telephone circuits are 
cempared, and the audibility obtained 
over the first is equal to that obtained 
over twenty miles of standard cable, and 
over the second equal to ten miles of 
standard cable. We are of opinion that 
the confusion resulting from the use of 
the name of the unit of length might be 
avoided by adopting a name for the unit 
of standard cable, and that a suitable 
name would be “Pupin.” In the case 
where local system circuits connect with 
trunk circuits we should then be able to 
say, “where the radial length of the junc- 
tion circuit plus the radial length of the 
subscriber’s circuit does not exceed nine 
miles the allowance is five pupins, where 
it exceeds nine miles the allowance is eight 
pupins.” If the reader will repeat this, 
substituting “miles of standard cable” for 
pupins, he will realize how confusing the 
present practice is.—Abstracted from The 
Post Office Electrical Engineers’ Journal 
(London) for April. 
eo 

Chemistry Congress to be Invited to 

Meet in United States. 

President Taft has appointed seven 
chemists to represent the government at 
a meeting in London May 25, and to 
invite the Congress of Applied Chemistry 
to hold its eighth meeting in the United 
States in 1912. The appointees are: Dr. 
Harvey W. Wiley, chief chemist, Depart- 
ment of Agriculture; Prof. Charles Bas- 
kerville, City College; Dr. Leo Baekeland, 
chairman, American Chemical Society ; 
W. L. Dudley, professor of chemistry, 
Vanderbilt University; Dr. W. H. Nich- 
ols, president of the General Chemical! 
Company; Prof. Morris Loeb, president 
of the Chemists’ Club; Albert Plant and 


Dr. Maximilian Toch. 
» 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 
MECHANICAL APPARATUS 


The DuBois Tandem Gas Engine. The main-frame construction is very bronze spiral gears, running in an oil 
The DuBois Iron Works, DuBois, Pa., substantial and massive, the frame, cylin- bath. 
makes a large range of engines of from ders, and intermediate distance-piece be- The pistons are designed with conves 


five to 3%5-horsepower capacity of the ing fitted to each other with circular heads, which permits of a longitudinal 
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FIG. 1.—VIEW OF EIGHTY-HORSEPOWER TANDEM GAS ENGINE. 


throttling, single-cylinder, tandem, and necks, and recesses concentric with the expansion, thus lessening the expansion 
twin-tandem types. cylinder bore. Each cylinder rests on a toward the cylinder walls. The convex- 
The following article describes some of pedestal bolted to the bedplate. headed piston is also. much lighter and 


+] 
; 
5 
5 
H 
s 
5 
s 
$ 
‘ 
x 
5 
5 
s 
5 


FIG. 2.—CROSS-SECTION THROUGH DUBOIS EIGHTY-HORSEPOWER TANDEM GAS ENGINE. 


the principal mechanical features, many The valves, electric igniters, governor, has less friction in the cylinder aak 
of them unique, of the DuBois tandem and, on the larger sizes, the self-starting flat-headed piston of the same externa 
engine, and the producer plant by which device, are operated by a longitudinal lay- dimensions and strength. 


it is most economically operated. shaft, driven from the crankshaft by The crankshaft is forged solid with the 
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crank webs and pin, and is provided with 
balancing weights on the ends of the webs 
opposite the crankpin. 

The connecting rod is a solid steel forg- 
ing with ends split and bolted together, 
removable crankpin bearing of babbitt, 
and bronze piston-pin bearing. 

The front piston rod is provided with 
four split rings like those of the piston, 
and slides in an elongated sleeve between 
the pistons, thus dispensing with the 


FIG. 3.—SECTION THROUGH MIXING 
CYLINDERS. 


usual stuffing-box, with its attendant fric- 
tion and annoyances. 

Simple forged-steel poppet valves with 
beveled seats are used throughout the 
engine. The inlet and exhaust valves 
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One mixing-valve serves both cylinders, 
as indicated in Fig. 2, where the mixing- 
valve is shown immediately above the rear 
ends of the piston-rod packing sleeve. 
Fig. 3 shows more of the details. The 
valve stem carries two pistons, the upper 
one controlling the air supply by varying 
the space between its upper edge and the 
top of the cage, and the lower one varying 
the gas supply by means of ports in its 
wall and corresponding ports in the walls 


3 of its cage. 


The proportion of gas to air is manu- 


ally adjusted by means of valves in the - 


supply passages, except when both the 
quantity and the quality of the mixture 
are to be varied simultaneously. For this 
condition the mixing-valve lever is also 
linked to butterfly valves. 

The mechanical mixture control is not 
necessary, except when running on very 
lean gases, such as producer, coke, and 
charcoal gas. The mechanism is usually 
adjusted to give the best mixture propor- 
tions at full rated load, but a wide range 
of adjustment is practical. Fig. 3 shows 
this arrangement. Sometimes the inlet 
valve is designed as a cut-off valve, as 
when rich gases are available. This con- 
struction is often extremely serviceable in 
electric plants or where engines are re- 
quired to operate in parallel. 

Another special feature is the auxiliary 
exhaust, whicli consists of a series of ac- 
curately drilled holes through a rib con- 
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of each cylinder are opened by a cam, two 
push-rods, and four rocker arms, as shown 
in Fig. 1. The push-rods are provided 
with right and left-handed threads, so as 
to be adjustable while the engine is run- 
ning. The valves are mounted in cages 
independent from the cylinder, so that 
the complete valve mechanism can be re- 
moved for inspection or repair. 
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necting the water-jacket wall to the cylin- 
der barrel, on the left side of each cylin- 
der. This is shown in Fig. x. This 
exhaust is uncovered by the piston near 
the end of its stroke and serves to reduce 
materially the warping, pitting, and burn- 
ing of the exhaust poppet valves. 

The fly-ball governor is driven by a 
spindle through cut spiral gears from the 
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layshaft, and the balls and sliding member 
are enclosed in a stationary housing. The 
governor gears are located between the 
forward cam and the main shaft, or be- 
tween two layshaft bearings. The gov- 
ernor is provided with a hand-adjustment 
device that will increase or decrease the 
revolutions while the engine is running. 

Igniters are of the mechanical make- 
and-break type. The trip mechanism for 
each igniter is driven by an eccentric on 
the layshaft. Timing is accomplished by 
means of a vertical handle which raises or 
lowers the finger that trips the igniter 
and thereby alters the point of ignition. 
A reach-rod connects both igniters, and 
adjustment of this rod to the right or left 
retards or advances the timing of both 
igniters simultaneously, a feature of spe- 
cial advantage when starting the engine. 
This is shown in Fig. 1. An extra igniter 
is supplied with each engine to provide 
against shutdowns. 

A force-feed oiling system is used for 
the cylinders and intermediate hands, and 
a central gravity-feed or an individual oil- 
cup system for the rest of the engine. 

The engine is equipped with a valve in 
the head of the rear cylinder for starting 
with compressed air. 

The producer is of the automatic suc- 
tion type, in which the gas is automat- 
ically generated by the suction of the en- 
gine in amounts corresponding to its load. 

A diagrammatic sketch of the complete 
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FIG. 4.—SKETCH OF COMPLETE PRODUCER GAS PLANT AND GAS ENGINE, 


‘tandem engine and producer plant is 


shown in Fig. 4. 
———_ 8 oe —_____ 
Reduction in Cable Rates. 

The Central & South American Tele- 
graph Company announces that, begin- 
ning May 1, the rates to Ecuador, Peru, 
Bolivia-and Chile have been reduced to 
$l per word) 
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Tariff on Carbons. 

Considerable interest is centered just 
now upon the probable outcome of the 
proposed tariff legislation on arc-light 
carbons. The situation in a nutshell 
seems to be that the importers desire a 
reduction of the duty as imposed in the 
. Dingley Bill, whereas the American man- 
ufacturers contend that they must have 
equal or better protection to enable them 
to compete with the German and French 
factories. The Payne Bill ‘proposes a 
duty of thirty-five per cent ad valorem, 
and the Senate Finance Committee recom- 
mends a duty of seventy cents per 100 
feet. 

The controversy between the importers 
and domestic manufacturers has waxed 
pretty warm, and naturally some weird 
if not exaggerated statements have been 
made. One of these reflects directly upon 
the ability of American manufacturers to 
produce the goods, and that is the conten- 
tion of the importers that neither flaming 
arc carbons nor certain kinds of high- 
grade carbons can be produced in the 
United States. This is stated not to be 
the case, and that American manufac- 
turers are today producing millions of 
carbons for all types of flaming lamps 
and for what might be termed special 
lamps, such as projectors, moving-picture 
apparatus and searchlights. It is claimed 
by the American manufacturers that there 
are no lighting carbons manufactured in 
tle European countries that are not made 
here, and as to whether or not they are 
successfully made can best be answered by 
the statement of the importers that only 
about fifteen or twenty per cent of the 
carbons used in this country are made 
abroad. 

Those interested directly in foreign 
carbons say that American cities are not 
as well lighted as European cities on ac- 
count of better carbons being used abroad. 
There is a great difference, however, in 
the arc-lamp practice of Europe and the 
United States. The series open arc lamps 
of the Brush and kindred types as well 
as the long-burning enclosed types are 
distinctively American and rarely found 
in European countries, and it is about as 
reasonable to lay the difference in general 
illumination to a difference in the quality 
of carbons as it would be to place the re- 
sponsibility upon the different kinds of 
wire used in carrying the current. 

Just what effect the proposed legislation 
will have on prices is somewhat difficult 
to conjecture. The importers contend 
there will be an advance in prices should 


the Senate Bill become a law, while on 
the other hand the American manufac- 
turers assure us there will be no such ad- 
vance, but that the tendency will be to- 
ward a lower basis whenever manufactur- 
ing costs will permit. 

e®Pe | 
Westinghouse at the Louisville Show. 


One of the most attractive and com- 
plete exhibits at the Louisville Electrical 
Show was the booth of the Westinghouse 
Electric and Manufacturing Company, 
Pittsburg, Pa. This large space was com- 
fortably and tastefully furnished, deco- 
rated with pennants and photographic en- 
largements of the great shops at East 
Pittsburg, and illuminated by Westing- 
house-Nernst and Westinghouse tungsten 
lamps. The large line of manufactures 
of the Westinghouse companies was rep- 
resented by examples of a variety of ap- 
paratus for industrial, domestic and cen- 
iral-station uses. The display of power 
and railway apparatus included trans- 
formers, circuit-breakers, series trans- 
former, potential transformer, lightning 
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illumination of Nernst lamps, and tung- 
sien and carbon incandescent-filament 
lamps. The office, shop and home elec- 
trical devices included stationary and os- 
cillating house and desk fans, telephone 
booth fans, electric irons and tailors’ 
goose irons, electrically heated glue-pots, 
jewelers’ buffing and polishing motors, 
sewing-machine motors, industrial mo- 
tors of many sizes and for a variety of 
purposes, complete with starting and con- 
trol equipment, and an automobile-charg- 
ing outfit. The Westinghouse representa- 
lives at the Louisville Electrical Show 
were J. A. Brett, C. Gilliand and Fred- 
erick Sturm of the Cincinnati district 
office, and C. A. Klemm and J. N. Baker 
of the Louisville office. 
|_ege 

Electric Garage in Boston. 


The Boston Electric Garage Company 
has been organized at Boston, Mass., to 
erect a large garage exclusively for elec- 
tric vehicles. N. Rommelfenger, who was 
with the Edison Electric Illuminating 
Company as storage-battery expert for the 
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WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY AT THE SOUTHERN 
ELECTRICAL AND INDUSTRIAL EXPOSITION. 


arrester, fuse blocks, fuses, release switch, 
drum-type controller, and trolley-line ma- 
terial. Among the instruments exhibited 
were a portable polyphase indicating 
wattmeter, single-phase polyphase and di- 
rect-current wattmeters, ammeters, volt- 
meters, recording graphic wattmeter, 
synchroscope, integrating wattmeter and 
static ground detector. Mill-type mul- 
tiple, series, and metallic-flame arc lamps 
were shown, supplementing the divisional 


past fifteen years, is president of the com- 
pany, and James A. Binney is treasurer. 
In addition to the garage business, the 
company has the agency for the Detroit 
electric car, made by the Anderson Car- 
riage Company. The garage will be of 
steel, fireproof construction, four gtories 
high, with a deep basement. A complete 
equipment will be installed for the storing; 
repairing and charging of all sorts of 
electric vehicles. 
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The Adams-Bagnall Regenerative Flame 
Lamp. 

The Adams-Bagnall Electric Company, 
Cleveland, Ohio, announces something en- 
tirely new in arc-lamp designing in this 
country. The accompanying illustration 
shows the new regenerative flame lamp 
which this company has, with its usual 
conservatism, placed on the market after 
thorough testing had demonstrated that 
it was a commercial success. 

This lamp produces the characteristic 
orange ray of the ordinary flame arc with 
an even greater intrinsic brilliancy. It 
cannot, however, be considered in anv 
other sense of the word a lamp of this 
type. The carbons are placed vertically 
one above the other, and enclosed with 
double globes, the inner globe being clear 
and the outer globe opalescent. The in- 
ner globe cap-top contains an opening 
communicating with two side tubes, which 
allows a free circulation of the gases in 
the globe, permitting them to return to 
the bottom of the globe, which is also 
open. The gases upon becoming re- 
heated by the arc repeat this cycle of 
operations. The chemicals, in gaseous 
fcrm, are thereby used over and over 
again, intensifying the light, and thus 
justifying the name of “regenerative.” 
Both inner and outer globes are tightly 
sealed at both top and bottom to prevent 
ingress of air. . 

The lamp is designed so as to eliminate 
all shadows. The lamp-case is rugged 


_and waterproof. The length over all is 


thirty-six inches, and the weight com- 
plete, including globe and reflector, forty 
pounds. The reflector is twenty-four 
inches in diameter, and is made of No. 22 
gauge sheet steel, heavily enameled both 
top and bottom. 

Tests show an average life of seventy 
hours for each carbon. These carbons 
have been produced after exhaustive re- 
search, as the existing forms of impreg- 
nated carbons, it is stated, were found to 
be unsuited to this type of lamp. The 
Tegenerative carbons are mechanically 
strong and will stand rough handling 
with little danger of breakage. The up- 
per or negative electrode is eighteen 
inches by five-eighths inch in diameter, 
and is composed principally of pure car- 
bon. The lower, or positive, electrode is 
seven inches long by seven-eighths inch 
in diameter, and consists of a core, star- 
shaped in cross-section, the radial spaces 
or grooves being filled with a chemical 
composition which possesses the property 
of maintaining a brilliant orange ray in- 
dependently of the presence of oxygen. 
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The light produced is stated to be re- 
markable for its harmless effect on the 
eye, for its steadiness and penetrating 
qualities. 

The accompanying diagram of the light 
distribution is submitted as showing the 
increase in light intensity with the re- 
generative lamp. This diagram indicates 


ADAMS-BAGNALL “REGENERATIVE” 
FLAME ARC LAMP. 


a maximum of 2,800 candlepower with 
the point of greatest brilliancy almost 
directly below the lamp. The maximum 
candlepower is 3,400—at an angle of 
about forty degrees from the horizontal, 
The lamp gives a mean lower spherical 
candlepower of 2,200 with a consumption 
of 550 watts. The standard current con- 
sumption is five amperes, and these lamps 


DISTRIBUTION WITH ADAMS-BAGNALL 
“REGENERATIVE” FLAME ARC LAMP. 


can be furnished for operation either in 
multiple on 100 to 120 volts, multiple 
series, two on 220 to 250 volts, or five on 
550 volts, for either direct or alternating- 
current circuits. 


edge 
The Western Electric Company Reports 
Encouraging Business Increase. 
Improving with the first of the spring 
months, the business of the Western Elec- 
tric Company for March made a better 
showing than any of the preceding 
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months of the fiscal year, which began 
December 1, 1908. 

March sales were at the rate of about 
$48,000,000 a year, and the rate for the 
four months ended with March was about 
$45,000,000 a year. Telephone sales con- 
tinue to show a steady improvement, not 
only to the Bell companies, but to outside 
telephone companies. The greatest ratio 
of increase in the company’s sales has 
been for some time in the sales to non- 
lessee companies, explainable by the fact 
that the Western Electric Company did 
not actively solicit this class of business 
until about a year and a half ago. Sales 
to non-lessee companies are fifty per cent 
larger for the period under consideration 
than for the same period a year ago. 
The rural-telephone branch continues ex- 
cellent, and for the four months under 
consideration showed an increase of fifty 
per cent over the corresponding period in 
the preceding year. The electrical sup- 
ply business also showed a steady ratio of 
improvement. 

The Western Electric Company is still 
increasing the number of its employes, 
having added to its force about 2,000 men 
since the beginning of the fiscal year. 
It now is employing in all about 17,000 
persons. 


CDs 
An Automatic Rail Switch. 

An automatic rail switch, operated by 
the motorman through a lever controlled 
by a foot catch on the car, has been pat- 
ented by Alfred Jobin, an employe of the 
Winnipeg Electric Street Railway Com- 
pany, Winnipeg, Man. The company is 
equipping all its cars with the lever at 
tachment, which costs $2, and its switches 
with this automatic device at a cost of 
$25 each. By the use of this invention 
the switch is changed from its former 
position each time the lever is worked by 
the motorman on a passing car. The 
saving in time and the practical im- 
munity from derailments. afforded are 
obvious advantages. R. 
ope 

Railroad Electrification in Lapland. 

The General Director of the Swedish 
State Railroads is authority for the state- 
ment that the electric power station for 
the proposed electrification of the state 
railroads in Lapland will be located at 
the Torne River. Regulating dams will 
be constructed at Tarakoski and Vorka- 
koski, and the power-station buildings 
will be at this latter place. The cost will 
approach $1,500,000. The expenditure on 
the line itself, including the rolling stock, 
is estimated at $2,250,000. 
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A New Table Push-Button Cord. 

A new table push-button cord has been 
placed upon the market by the Belden 
Manufacturing Company, 194 Michigan 
Street, Chicago, Ill. These are two-con- 
ductor cords, each conductor made of 
stranded copper wire with two substantial 
cotton braids and an outer braid of green 
spun silk on mercerized cotton. The 
unique features about these cords are that 
they are cut to six-foot and nine-foot 


TABLE PUSH-BUTTON CORD READY FOR 
SHIPMENT. 


lengths, as required, and supplied with 
terminals, bared and finished, all ready 
for use, each cord being coiled neatly and 
shipped in a paper carton. This makes 
a very attractive proposition for dealers, 
as the cords will keep clean indefinitely 
ard the dealer is not bothered with hav- 
ing to handle and cut cordage to lengths. 
These cords should prove of interest to 
contractors and jobbers and should find a 
ready market. 


ee 
United States Light and Heating Com- 
pany Reorganized. 

The reorganization of the United States 
Light and Heating Company, which owns 
the Bliss system of electric car lighting, 
the National Battery Company of Buf- 
falo, and the United States Light and 
Heating Company of New Jersey, has 
been completed, according to an announce- 
ment made by Edwin S. Hooley, of 
Hooley, Learned & Company, and has en- 
tered into possession of its properties. 

The new board of directors consists of 
E. S. Hawley, W. H. Silverthorn, presi- 
dent of the Railway Steel Spring Com- 
pany: J. E. French, chairman of board of 
directors of the same company ; C. A. Star- 
buck, president of the New York Air Brake 
Company; W. S. Crandell, with Hawley & 
Davis, bankers; T. P. Shonts, president of 
the Interborough-Metropolitan Company, 
and Newman Erb, president of the Wis- 
consin Central Railroad Company. 

The officers are: W. H.. Silverthorn, 
president: Jules E. French, first vice- 
president: Edwin Hawley, second vice- 
president: C. A. Starbuck, third vice- 
president, and W. S. Crandell, secretary 
and treasurer. 
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The Babcock Electric Carriage Sales- 
room. 

The accompanying illustration shows 
the Toledo (Ohio) salesroom of the Bab- 
cock Electric Carriage Company of Buf- 
falo, N. Y. The company announces that 
the 100-mile electric has actually arrived 
and it bears the name of “Babcock.” 
Official non-stop runs of as high as 115 
miles upon one charge of the battery, the 
climbing of grades at better than twenty 
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Steering-Wheel Switch. 

The Connecticut steering-wheel switch 
is a neat little device which fills a long- 
felt want and will be appreciated by the 
driver of an automobile. It puts the igni- 
tion control under the right hand of the 
driver and may be manipulated without 
the hand leaving the wheel. Four differ- 
ent positions are provided as follows: 
“Off,” “battery,” “magneto” and “mag. 
neto and battery together,” for different 


TOLEDO, OHIO, SALESROOM, BABCOCK ELECTRIC CARRIAGE COMPANY. 


miles an hour, and the development of 
thirty-five miles an hour on level roads 
are everyday occurrences with the “1909 
Babcock.” The company is showing a 
wide range of “classy” models, from the 
Victoria and the Victoria phaeton, and 
the inside-driven Model coupe, down to 
the light, flexible runabout. 

ope 
For an Electrical Quarter in Toledo, Ohio. 


There is considerable agitation in To- 
ledo just now over the threatened removal 
from the city of the General Electric 
Company, unless a portion of Mulberry 
Street is vacated. The company wants 
the city to vacate the street to permit the 
erection of new buildings and the en- 
Jargement of the plant, claiming that it 
is planned to spend at least $300,000 for 
improvements if the concessions asked are 
made. The property owners of Mulberry 
Street object strenuously to the vacation 
of the street, and the matter is in abev- 
ance. An attempt will be made to pre- 
sent the company with another site, and 
there is also a movement on foot to make 
such concessions that all the different 
electrical concerns in the city can be in- 
duced to remove to the east siae, where 
a sort of electrical center would be formed. 
At present nothing definite has been de- 
cided upon or done, and the excitement 
continues. if. 


cars provided with two ignition systems, 
or it may be used with magneto or bat- 
tery system alone. It is one-and-one-half 


STEERING-WHEEL SWITCH. 


inches in diameter and made entirely of 
brass, dust and waterproof. It is fastened 
by a bracket under one of the arms of the 
steering wheel and the controlling lever 
may be removed, making the car safe 
from interference during the absence of 
the driver. Two wires are used which 
are encased in flexible brass tubing 
and connected to the battery and 


magneto. 
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GREAT BRITAIN. 
‘Special Correspondence.) 


Loxpon, APRIL 17.—The City of London Corporation has de- 
cided to purchase a second electrically-driven ambulance for use 
in the streets of London. At present there is one of these 
vehicles at work, in conjunction with an elaborate call system, 
every policeman having a key of the street boxes from which 
telephonic communication is possible to the ambulance station. 

A short time ago the Commissioner of Police in London 
issued a notice to the effect that no new licenses would be 
granted for motor omnibuses whose weight exceeded three-and- 
one-half tons. This at once created some doubts as to the 
future of the company running the electric omnibuses in London, 
as owing to the extreme weight of the electric batteries it is 
impossible to Keep the total weight below about five tons. In 
fact, it rather appeared that the future extension of the electric 
omnibus services in London was doomed. However, all doubts 
have now been set aside on this point, as the Commissioner of 
Police has agreed to regard the accumulators as fuel, tn the 
same way that the petrol tanks of an ordinary motor bus are 
regarded as fuel. In this way the present size electric buses 
comply fully with the new regulations and no modifications will 
be necessary in future vehicles. 

Despite the refusal of the London County Council, which is 
the authority for granting municipal loans in London, to allow 
the Marylebone Borough Council to borrow $40,000 for the pur- 
pose of converting a large portion of the gas street lighting in 
the borough to electric lighting, the Borough Council is actually 
proceeding with the work. 

The hesitancy of the City of London Corporation to allow 
tramways across the Thames bridges in their area is being 
gradually broken down. Consent has been given to the widen- 
ing of the Southwark Bridge with a view to a tramway passing 
over it. Such a decision would have been unheard of a few 
years ago. G. 


CONTINENTAL EUROPE. 


(Special Correspondence.) 


Paris, APRIL 17.—There has recently been put in operation 
an electric furnace plant for steel production at Flekkelfjord. 
Norway, using the Hjorth process. At present the furnaces are 
used entirely for the production of tool steel, but it is intended 
to manufacture steel for other purposes, such as plate, etc., in 
the near future. The material which is used in the process is 
Swedish iron. 

A concession for a light electric railway in Austria-Hungary 
has been granted by the Minister of Railroads to a local com- 
pany known as the Miahrisch-Schlesische Railroad Company. 
The line is to run from Hruschau to the station of Oderburg, 
lying on the state railroad. The two well-known watering 
Places of Johannisbad and Spindelmiihle are to have electric- 
lighting plants, and these are expected to be finished for use 
during the coming season. In the last-named plant a steam 
turbine is to be used, coupled to a direct-current generator, 
with a storage battery operated in parallel. The already 
existing plant at Johannisbad is being transformed and enlarged, 
and it will use Diesel oil motors. 

In the Algerian region the government is to erect a tele- 
Phone line between Oran and Tlemcen and also between St. 
Barbe-du-Tlelat and St. Lucien. There is also to be installed a 
telephone line in the district of Constantine, between Barika 
and Mac Mahon, also a telephone-exchange system in the town 
of Barika. 

A merger is announced for the two electric companies which 
have been engaged in the current supply for Naples, and the 
capital is to be increased to 16,000,000 francs. The new com- 
pany proposes to erect a new hydraulic plant of 3,000 kilowatts 
Capacity on the river Lete. A. De C. 


WESTERN CANADA. 


(Special Correspondence.) 


WINNIPEG, MAN., APRIL 24.—The Manitoba Power and Elec- 
tric Company has been incorporated with a capital of $100,000 
aia pead office at Portage la Prairie, Man. The incorporators 

e W. H. Carter, A. H. Aldinger and A. J. Williams of Winnipeg, 
Man., and Chicago, Ill. 
wa most extensive power proposition ever suggested in 
; oba is now being planned by the Great Falls Power 
ompany of Winnipeg. Man. The company has secured sufficient 


Current Electrical News 


fall on various rivers to develop nearly 200,000 horsepower, which 
will be distributed to supply sixty-three towns in the province 


with light and power. P. M. Gillatt, manager of the H. M. 
Bylesby Company, Chicago, Ill., is one of the organizers of the 
projects, and states that the price of power at the points of 
development will be twenty dollars per horsepower-year, grad- 
uating down to fourteen dollars for users of 14,000 horsepower 
or more. i 

Arthur Anslow, Lumsden, Sask., will receive sealed tenders 
until May 8 for the construction of the Wascana Rural Tele- 
phone Company’s system. R. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


HYDROELECTRIC PLANTS FOR COLORADO—The San 
Luis Power and Water Company, recently organized by Denver 
(Colo.) capitalists with a capitalization of $1,000,000, proposes 
to erect large power plants and supply towns in the southern 
part of the state, besides being interested in irrigation projects. 


BIG TRACTION COMPANY ORGANIZED—Articles of in- 
corporation of the Cincinnati, Louisville, Lexington & Maysville 
Traction Company, with $10,000,000 capital stock, have been 
filed at Frankfort, Ky., with the State Railroad Commission and 
the Secretary of State by W. T. S. Blackburn, of Dry Ridge, 
Grant County, president of the company and one of its pro- 
moters. Mr. Blackburn remarked that the work of building the 
new traction lines will be started this year and rushed to com- 
pletion. 


ELECTRIC POWER DEVELOPMENT IN CALIFORNIA— 
Seven years ago the Northern California Power Company, of 
Redding, Cal., was selling 300 horsepower of electrical energy. 
Today the same company is marketing 13,600 horsepower. The 
company is not able to keep up with the demands. It is now 
constructing a power plant at Inskip, on South Butte Creek, to 
develop 9,000 horsepower more. Far down the stream and below 
the great dam under construction another plant of 16,000 horse- 
power capacity is to be erected as soon as the Inskip plant is 


completed. The company at present has three plants with the 
capacities indicated: Volta, 9,000 horsepower; South Power 
House, 5,500; Kelaic, 4,500. The electric process iron smelter 


at Heroult, which is to start up next week, will call for 2,000 
horsepower at the start. 

LIGHT AND POWER COMBINE—Edwin S. Hooley, of 
Hooley, Learned & Company, announces that the reorganization 
and consolidation of the United States Light and Heating Com- 
pany has been perfected, and that the company has entered into 
possession of its various properties. The new company owns 
the Bliss system for electric car lighting; the National Battery 
Company, of Buffalo, N. Y., and the United States Light and 
Heating Company, of New Jersey. Negotiations are pending 
for acquiring other plants. The directors of the new company 
are E. S. Hawley, J. E. French, C. A. Starbuck, W. S. Crandell, 
Theodore P. Shonts and Newman Erb. The officers are: W. H. 
Silverthorn, president; J. E. French, first vice-president: E. S. 
Hawley, second vice-president; C. A. Starbuck, third vice-presi- 
dent, and W. S. Crandell, secretary and treasurer. The company 
is capitalized at $17,500,000, of which $2,500,000 is seven-per-cent 
cumulative preferred stock. .There are no bonds. 

LONG-DISTANCE POWER TRANSMISSION IN THE 
WEST—Arrangements have been completed by Denver capitalists 
to construct a 300-mile power transmission line from the plant 
of the Nevada-California Power Company on Bishop Creek, in 
California, to the copper mining camp at Ely, Nev. It is said 
that this line, when completed, will carry electricity a greater 
distance than any line yet constructed. The company during 
the past year has been engaged in expending $600,000 for en- 
larging its power plant on Bishop Creek, and this work is 
rapidly nearing completion. The company, which was incorpo- 
rated in Wyoming two years ago with $5,000.000 capital stock, 
has organized the various electric-light systems in Goldfield, 
Tonopah, Bullfrog and surrounding towns, into one company, 
and supplied them with power from the one plant in addition 
to furnishing power to the various mining camps. The company 
has issued $5,000,000 in bonds, of which the International Trust 
Company, of Denver, Colo., is trustee, and it is claimed that the 
company is already earning twenty-five per cent per year on 
its investment. The surplus over six per cent dividends, how- 
ever, is being applied to the redemption of its bonds until they 
are all called in. 


§16 


LIGHTING AND POWER. 


(Special Correspondence.) 
FLATONIA, TEX.—Paulus & Rhodes will install an electric- 


light plant here. W. 
HYDRO, OKLA.—This city is about to install a municip 
electric-light plant. W. 
FORT WORTH, TEX.—This city has voted $50,000 in bonds 
for the extension of the electric-light service. W. 
HOUSTON, TEX.—The Brown-Woods Electric Company has 
been incorporated with a capital stock of $10,000. W. 


PASADENA, CAL.—Bonds amounting to $150,000 have been 
issued here for the extension of the electric-lighting system. A. 


KELLOGG, IDAHO—The Washington Water Power Company 
has been granted a franchise for an electric power line in this 
city. 


EL DORADO SPRINGS, MO.—B. F. Proctor has been given 
a franchise to install an electric-light system here. Work begins 
at once. W. 


CHICO, CAL.—The Sierra Electric Power Company has been 
granted a franchise to erect an electric power-distributing sys- 
tem in this city. 


CHEHALIS, WASH.—The Valley Development Company has 
begun work on its electric power project at Packwood Lake, in 
the Cascade Mountains. 


OROVILLE, CAL.—The Sierra Electric Power Company has 
been granted a franchise for a power transmission system along 
certain highways in Butte County. 


RED BLUFF, CAL.—The Sierra Electric Power Company has 
been granted a franchise for an electric power line from its 
plant on Battle Creek through Tehama County. 


RED BLUFF, CAL.—The Butte & Tehama Power Company 
has been incorporated here, with a capital stock of $1,000,000, by 
Luke McDonald, L. A. McIntosh, R. S. Kitrick, J. E. Frick and 
Leon Bly. 


ALBANY, N. Y.—The Caroga Electric Power Company, of 
Glens Falls, has been incorporated with a capital of $50,000. 
James H. Cross of Johnstown, Theodore D. Cross of Sandy Hill 
and J. Ward Russell of Glens Falls are the directors. 


WAKE FOREST, N. C.—A unanimous vote was cast for 
the issuing of bonds for the building of an electric-light plant 
for the college and town. It is expected to have the plant in 
operation by September 1. L. 


ALBANY, N. Y.—The Niagara-Oswego Power Company has 
been incorporated with a capital of $20,000, and these directors: 
Simon B. Storer of Syracuse, Eugene M. White of Phæœænix and 
M. Stanley Powell of Fulton. : 


CADILLAC, MICH.—The Western Michigan Power Company 
has purchased 1,040 acres of land for flowage rights along the 
Manistee River in Greenwood and Liberty townships, Wexford 
County. The price paid was $10,000. 


SPOKANE, WASH.—The Northern Idaho & Montana Power 
Company has purchased two sites in this city, where substantial 
buildings are to be erected, to house new machinery for increas- 
ing the capacity of the company’s plant. 


BRIDGEPORT, CONN.—The United Illuminating Company is 
having plans drafted for a new power plant on Congress Street. 
The structure will be one story high, of brick, fifty-five feet by 
seventy-seven feet, and will cost about $15,000. 


LINTON, IND.—M. R. Ellis, representing Chicago capitalists, 
has bid $23,000 for the municipal electric-light plant. If the deal 
goes through the plant will be removed to another site, enlarged 
and installed with new machinery and equipment. S. 


PALO ALTO, CAL.—A bond election will be held here on 
May 10, 1909, to decide on the issuance of bonds to the amount 
of $7,000 for municipal improvements. A new street-lighting 
system costing $3,500 is a part of the proposed issue. A 


OROVILLE, CAL.—The Board of Supervisors has sold to 
the Sierra Power Company a franchise to erect and maintain 
its distributing lines in Butte County and to engage in the busi- 
ness of supplying electricity for power and lighting purposes 
throughout the county. 


WINNIPEG, MAN.—The Great Falls Power Company, cap- 
italized at $6,000,000, and headed by H. M. Byllesby, of Chicago, 
proposes to develop 180,000 horsepower in the Winnipeg River 
and distribute it to sixty-three towns in the province. The 
canal is to cost $1,000,000. ron 


NORRISTOWN, PA.—The 
Power Company has been chartered, 
electric light in Springfield township. 
$5,000, divided into 100 shares, which are held by William West, 
of Philadelphia; Henry C. Thayer, Merion; E. E. Mandeville, 
Devon; M. F. Maury and W. W. Levering, Germantown, and 
George S. Stewart, Philadelphia. 


Huntingdon Valley Light and 
The object is to furnish 
The capital stock is 
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HARTFORD, CONN.—The North Branford: Light, Water and 
Power Company has been incorporated by J. P. Manning and 
associates. The company may take water from the Twin Lakes 
in North Branford, their tributaries, the Branford River and 
tributaries and the West River. 


GREENPORT, N. Y.—The Patchogue Electric Light Com. 
pany has certified to the Secretary of State that the amount of 
its capital stock has been increased from $40,000 to $70,000, 
divided into shares of $50 each. E. E. Hawkins is president of 
the company, and H. S. Conklin is secretary. 


FALL RIVER, MASS.—Henry C. Anthony, David J. White 
and John L. Borden have applied for an act of incorporation 
of the Portsmouth Electric Company, the purpose of which is 
to produce and sell light, heat and power generated by means 
of electricity, in the towns of Portsmouth and Middletown. 


VICTORIA, B. C.—Active work has begun on the construc. 
tion of the power plant of the Stave Lake Power Company. 
Secretary William McNeill returned recently from Montreal, 
having completed all financial arrangements. He states that 
within eighteen months the plant will be ready to supply power. 


BURLINGTON, N. C.—The builders of the Burgraham elec- 
tric lines, a company recently chartered, are also the promoters 
of the $350,000 Southern Power and Traction Company, which 
has been granted charters by Burlington, Graham, Reidsville, 
Wentworth and other towns in the middle-north section of the 
state. L. 

NEW YORK, N. Y.—The Seattle Electric Company has sold 
to Lee, Higginson & Company $1,600,000 Seattle Electric Com: 
pany, Seattle-Everett first mortgage five-per-cent bonds, dated 
March 1, 1909. The total authorized issue is $5,000,000, of 
which the amount issued is the total outstanding. The bonds 
are offered to net 5.10 per cent. 


GILMER COUNTY, GA.—William M. Scott, of Atlanta, and 
associates, have asked for a charter for the Coosawattee and 
Mountaintown Rivers Power and Improvement Company, $50.000 
capital, to develop extensive power plants on the Coosawattee 
and Mountaintown rivers, in Gilmer County, and supply towns 
in the vicinity with electric power. L. 


SANTA FE, N. M.—Ernest H. Fish has applied for the right 
to divert the waters of the Pecos River and Holy Ghost Creek 
for power purposes. He states that a power plant with a ca 
pacity of 5,000 horsepower will be located at the headwaters 
of Pecos River, with a five-foot pipe line six miles long to carry 
the water from the diversion ditch to the power site. The 
estimated expenditure is $500,000. A. 


RED BLUFF, CAL.—The Sierra Electric Power Company 
has filed articles of incorporation. The directors named are 
Ben F. Woolmer, T. C. Warren and Boyd L. Wilson, of San 
Francisco, and Frank E. Horton, of Berkeley. The capital stock 
is $500,000. The work of constructing a power plant will soon 
begin, and as the franchise has been obtained, the company 
can begin work at any time on the power lines. 


PHCENIX, ARIZ.—The power plant on Fossil Creek, Yavapai 
County, which is being put in at an investment of probably 
$2,000,000, will furnish electric illumination and power for & 
radius of seventy-five or 100 miles around Prescott to towns 
and mining properties. This plant will be fully completed this 
year and is already furnishing a large supply of current. Its 
final capacity will be from 8,000 to 10,000 horsepower. 


DENVER, COLO—Work has begun on the construction of 
a substation half a mile west of the city limits where the elec 
tric current furnished to the Denver Gas and Electric Company 
by the Central Colorado Power Company from its plant at 
Shoshone, near Glenwood Springs, will be stepped down an 
made available for use in lighting purposes in Denver. The 


new transformer station is to cost $50,000. It will be ready 
about June 1. Charles J. Sheely has the contract. 
BRAZIL, IND.—A syndicate of Indianapolis capitalists, 


headed by F. M. Fauvre, has purchased the property and com 
tracts of the Brazil Electric Company, which has the contract 
for furnishing the lights for the streets of Brazil. The largest 
portion of the stock was owned formerly by P. D. C. Ball of 
St. Louis, Mo. All of Mr. Ball’s interests were purchased and 
most of that held by Brazil citizens, The plant will be enlarged 
and will become a part of the big power scheme of Fauvrè, 
between Terre Haute and Indianapolis. 


TOLEDO, OHIO—The Defiance Gas and Electric Compan. 
of Defiance, Ohio, was incorporated April 20 with a capital stock 
of $200,000, to take over the plant of the Defiance Gas and Elec 
tric Company, which was recently bought by Henry W. Person 
and others acting in the interest of the bondholders. The it 
corporators of the new company are Henry W. Persons, 
Atkinson, Wm. T. Morris, Walter Gleason and C. E. Chenevert 
Should the City Council grant the new owners of the pan 
new franchise and lighting contract, it is said that $50,000 wil 
be spent in rebuilding the plant. The new owners represent thé 
Consolidated Gas and Electric Company, of Ithaca, N. y., who 
control the stock of the company. > H 
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ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 


GUTHRIE, OKLA.—The Clinton Street Railway Company 
bas been organized with a capital of $50,000. 


CHICAGO, ILL.—The La Salle Street tunnel, used by the 
Chicago Railways Company, will be reconstructed immediately. 


SACRAMENTO, CAL.—The Central California Traction Com- 
pany bas obtained a franchise to run cars on certain streets in 


this city. 

SPRINGFIELD, ILL.—A license to incorporate has been 
issued to the Danville, Crescent & Kankakee Traction Company; 
capital $10,000. 

DES MOINES, IOWA—Negotiations are in progress for the 
sale of the Crooked Creek Railway to the Fort Dodge, Des 
Moines & Southern Interurban Company. C. 


CHEHALIS, WASH.—The City Council has granted a fran- 
chise to the Twin City Light and Power Company for an elec- 
tric railway between Centralia and this city. A. 


SAN RAFAEL, CAL.—E. B, Martinelli has asked for a fran- 
chise to construct an electric road from Manzanita station to 
Coyote Canyon, a distance of about three miles. A. 


VOLLMER, IDAHO—Active work has commenced on the 
construction of the Nez Perce & Idaho Electric Railway. A 
construction camp has been opened near this city. A. 


TACOMA, WASH.—The Tacoma Railway and Power Com- 
pany is preparing to build a car barn, 175 by 400 feet, this 
summer. This barn will accommodate about sixty cars. A. 


NASHVILLE, TENN.—The Nashville & Crocker Springs 
Rapid Transit Company has been incorporated to construct a 
line between this city and the Crocker Springs property; capital 
$50,000. 


FRESNO, CAL.—Vice-president and General Manager F. S. 
Granger, of the Fresno-Hanford & Summit Lake Interurban Rail- 
way Company, has applied for a fifty-year franchise over rights- 
of-way in this county. A. 


HUNTINGTON, IND.—The Fort Wayne & Wabash Valley 
Traction Company is installing sidings to a number of industrial 
plants on its line and will secure a large amount of freight 
and express business by such policy. S. 


WACO, TEX.—The cities of Waco and Temple have decided 
to put up a $50,000 bonus for a company to build an electric 
railway between the two cities. In the event of the offer not 
being taken up promptiy the two cities will organize a company 
to build the line. 


NEWPORT, ARK.—J. A. Picroll and associates, of Louis- 
ville, Ky., are making arrangements to build an interurban 
line from Corning to Maynard. Maynard is reported to be 
ready to grant a right-of-way for a considerable distance and 
to give a $10,000 bonus. 


ELIZABETH, N. J.—A fourteen-mile trolley line is planned 
to connect Elizabeth and Perth Amboy, which would complete 
the electric railway connections between many New Jersey 
towns. Former Senator Pettigrew heads the syndicate which 
Proposes to build the new line. 


OKLAHOMA CITY, OKLA.—Members of the Chamber of 
Commerce have subscribed $50,000 bonus money for the con- 
struction of an interurban line from this city to El Reno by 
J. W. Maney and Henry Schaefer, The line will be twenty-nine 
miles long and will cost $722,000. 


EVANSVILLE, IND.—At a meeting of the directors and 
Officials of the Evansville & Southern Indiana Traction Company, 
held in this city April 21, it was decided to expend $60,000 in 
improvements on its roadbed and power plant this summer. 
Fletcher Durbin is general manager. ; 


CHARLOTTE, N. C.—David Barry of Amherst, Mass., and 
James W. Barry, of this state, have been granted a franchise 
to build an electric trolley system in Concord and Cabarrus 
County. Work on the system, which will cost between $100,000 
and $150,000, will be commenced in June. 


BELLINGHAM, WASH.—The Whatcom Railway and Light 
Company, of this city, proposes to spend over $200,000 in im- 
provements this year. The first work begun will be the exten- 
sion of the line along North Street and the construction of the 
Dock Street line, which will cost about $26,000. A. 


TOLEDO, OHIO—Beginning on April 25 the Ohio Electric, 
known among local interurbans as the Scenic Route, is running 
a limited service between Toledo, Lima and Springfield. At the 
start but six cars are being operated between Toledo and Lima, 
and the time is two hours and fifteen minutes, practically the 
same as that of the C. H. & D. The distance is seventy-two 
miles. The Ohio Electric has connections which now make it 
possible to make the run from Cleveland to Columbus in five- 
and-one-half hours, which is said to be the fastest long-distance 
trolley service in the world. At the same time, with the in- 
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auguration of the new limited service, the new Toledo passenger 
and freight terminals at Avondale and Belmont avenues were 
opened, H. 

ELIZABETH, N. J.—The Traction Development Corporation 
of New Jersey has been organized to construct trolley lines for 
nearly fourteen miles, with branches in Elizabeth, Elizabethport, 
Linden, Tremley, Rahway and Carteret, the new town of Roose- 
velt, Canda, Chrome, Woodbridge and Perth Amboy. 


YORK, PA.—Extensions costing $100,000 to the trolley sys- 
tem in this city will be made by the York Railways Company. 
Several lines will be double-tracked and routes laid out to 
eliminate congestion. These improvements will be made as 
soon as the ordinance is finally signed by the mayor. 


SACRAMENTO, CAL.—The Northern Electric Company is 
planning to extend its lines south through the San Joaquin Valley. 
Manager Chapman De Wolfe, of the securities department, has 
announced that he will be in Visalia soon to discuss the matter 
of extension with the Chamber of Commerce of that city. A. 


TRENTON, N. J.—The Lakewood & Seashore Railway Com- 
pany has been incorporated with a capital stock of $300,000, to 
take over the business of the Trenton, Lakewood & Atlantic 
Railway Company, which was formed two or three years ago for 
the purpose of constructing a trolley line from Trenton to Lake- 
wood. 


NAPA, CAL.—At the annual meeting of the stockholders of 
the Vallejo, Benecia & Napa Valley Railroad Company. it was 
decided to reduce the number of directors from seven to three. 
The following were chosen as officers and directors: President, 
w. T. Botsford; vice-president, Dr. E. Z, Hennessey; secretary, 
John T. York. A. 


VINCENNES, IND.—A syndicate composed of Louisville 
men who command large means has purchased the Vincennes 
Street and Interurban Railway property and will at once extend 
the line from Vincennes to Sullivan. This move forestalls the 
plans of the McGowan syndicate to construct a line between 
the two cities named. S. 


INDIANAPOLIS, IND.—Representatives of seven interurban 
roads appeared before the Indiana Tax Board last week and all 
but three asked for a reduction in the valuation of their property. 
Financial depression, depreciation of roadbed and equipment, and 
the infancy of the interurban business were assigned as causes 
why a reduction should be made. S. 


BERKELEY, CAL.—The electrification of the Southern Pacific 
Railway Company’s Berkeley (Cal.) lines has been recently com- 
menced, Edward G. Miller being in charge of the work. It is 
estimated that the construction of the four lines which are to 
be built will involve the sum of $3,000,000. Power will be sup- 


‘plied from the central power station at Fruitvale. A. 


DECATUR, IND.—The trouble over the Winchester street 
crossing between the Ft. Wayne & Springfield interurban road 
and the Chicago & Erie steam road has reached the injunction 
stage. The steam line is seeking to compel the interurban line 
to put in an interlocking system at the crossing over its tracks 
and the court will have to decide the matter. S. 


INDIANAPOLIS, IND.—Arrangements have been made by a 
number of traction lines out of this city with steam lines for the 
exchange of passenger business at junction points and tickets 
are sold for passage over the entire route. Traction companies 
sell tickets to St. Louis, Chicago, Bedford, Cincinnati and some 
eastern points for passage over interurban lines and connecting 
steam lines. S. 


WARSAW, IND.—The City Council has granted a franchise 
to the Wabash & Northern Traction Company, which proposes to 
construct a line from Wabash to this city. The company was 
represented by J. A. Barry, who said work on the grade would 
begin at once. J. H. Todd, of Indianapolis, representing the 
Terre Haute, Indianapolis & Eastern Traction Company, is like- 
wise seeking a franchise and right-of-way for a line from Wabash 
to Warsaw, S, 


POTTSVILLE, PA.—A petition has been presented by the 
Board of City Trusts of Philadelphia to eject the Schuylkill 
Traction Company from the lands of the Girard estate. The 
application, if granted, would force the traction company out of 
business, as the trolley tracks run for miles over the Girard 
lands. The lawsuit arose over a question of a renewal at higher 
rates of the lease of the estate’s surface territory to the trac- 
tion company. 


SPRINGFIELD, OHIO—Traction men all over the country 
are watching with interest the efforts of a number of persons 
to secure the Springfield & Xenia Traction line, now owned 
by Cleveland people. John B. Linn, brother-in-law to E. S. 
Kelly, the millionaire manufacturer and owner of the Arcade, is 
after the road, as are also the Dayton, Xenia & Springfield and 
the Cincinnati Terminal companies. Should Linn secure the road, 
it is claimed that he will form_a company, purchase the road and 
Neff Park at Yellow Springs and operateboth. together. H. 
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TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 

BROCKET, N. D.—The Brocket Farmers’ Telephone Com- 
pany will extend its lines. W. 

SPIRIT LAKE, IOWA—The Midland Telephone Company 
will build an exchange here. W. 

CLINTON, IOWA—The plant of the Tri-City Telephone Com- 
pany was damaged $10,000 by fire. C. 

OMEMEE, N. D.—The Farmers’ Mutual will build a tele- 
phone line out of this city to Landa. W. 


JACKSONVILLE, FLA.—A franchise has been granted to 
the East Florida Telephone Company. 


DYERSVILLE, IOWA—The Luxenburg & Millville delenione 


Company will establish an exchange here. W. 
BIRD ISLAND. MINN.—The Bird Island Telephone Company 
will soon begin construction work on rural lines. W. 
PIERRE, S. D.—The Esmond-Iroquois Telephone Company 
has been incorporated with a capital stock of $4,400. W. 
LAUREL, NEB.—The Laurel Mutual Telephone Company 
has been incorporated with a capital stock of $16,000. W. 


MASON CITY, IA.—The Portland Heights Telephone Com- 
pany has been incorporated with a capital stock of $10,000. W. 


OKOBOJO, S. D.—W. E. Jenkins and others have organized 
a telephone company to construct a line from this point to 
Onida. 


MILES CITY, MONT.—The Rocky Mountain Bell Telephone 
Company has appropriated $8,000 for the removal of its poles 
from the streets. C. 


SEYMOUR, IND.—A receiver has been appointed for the 
Seymour Home Telephone Company. The Citizens’ company 
will likely buy the property. 


ALTOONA, IOWA—A franchise has been granted to the 
Rural & Four City Independent Telephone Company to erect and 
maintain a telephone exchange. C. 


BENTONVILLE, VA.—The Warren County Farmers’ Tele- 
phone Company is chartered by R. A. Tristoe, secretary, and 
others, of Bentonville, the capital being $5,000. L. 


DAYTON, OHIO—Five new branch telephone exchanges will 
shortly be erected in the city by the Home Telephone Company. 
About $200,000 will be expended on the extension of cable 
facilities throughout the summer. 


INDIANAPOLIS, IND.—The Board of Public Works has is- 
sued a permit to the Indianapolis Telephone Company to lay 
conduits to and through the Irvington district and to construct 
and equip an $80,000 exchange building, S. 


SHELBYVILLE, IND.—The Western Union Telegraph Com- 
pany is installing telephones in each of the twenty-eight blocks 
on the Big Four Railroad between Indianapolis and Cincinnati. 
The work will be completed in six weeks. S. 


GRUNDY, VA.—The State Telephone Company, $1,500 capi- 
tal, has been organized here with E. E. Smith, secretary and 
treasurer, of Grundy. The company proposes to construct a 
line to Blackey, about fifteen miles distant. L. 


COUNCIL BLUFFS, IOWA—The transfer of the property of 
the Mills County Telephone Company to the Independent com- 
pany of this city has been effected. The new owners intend to 
spend from $25,000 to $30,000 on improvements. 


LAGRANGE, IND.—The Farmers’ Mutual Telephone Company 
has incorporated to build an exchange at Brushy Prairie and 
extend the lines throughout Lagrange County. Arthur K. Ham- 
mond, E. W. Ernsberger and Fred Seaburn, directors, S. 


CLEVELAND, OHIO—The Cuyahoga Telephone Company 
has sold notes aggregating $475,000 and will proceed at once 
with the erection of a Wade exchange on East Eighty-first 
Street. It will have a capacity for 7,000 telephones. 


BRAZIL, IND.—The Citizens’ Telephone Company is re- 
ported to have absorbed and taken over the property of the 
Central Union Telephone Company in this place. The latter 
company has 350 telephones in operation and will retain only a 
toll-line station. A 


ALBANY. N. Y.—Stockholders of the Hudson River Tele- 
phone Company have approved a plan for the sale of their com- 
pany to the Central New York Telephone Company. The present 
Hudson River minority stockholders will receive $66 per share 
from the Central New York company. 


TOLEDO. OHIO—An echo of the big sleet storm of last 
February was the appointment of Judge J. C. Royer, of Tiffin, 
receiver for the Home Telephone Company, of that city, which 
was done April 21. The action was precipitated when the 
Cleveland Trust Company, of Cleveland, filed a suit to foreclose 
on $99.000 first mortgage bonds. The company’s affairs were 
badly mixed up and crippled by the big sleet storm which prac- 


difference. 
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tically put the company out of business for a few days and 
necessitated many expensive repairs, H. 


TRENTON, N. J.—The Mutual District Telegraph and Mes- 
senger Company, with capital of $100,000 and head offices at 
Elizabeth, N. J., has been incorporated. The incorporators are: 
Joseph A. McClary, George W. Blanchard and Henry W. Pope. 
‘ʻae company is to operate telegraph and telephone lines, etc, 


FT. WAYNE, IND.—An interesting meeting was held in this 
city April 23 by the members of the Indiana Independent Tele- 
phone Association of the Second District, comprising several 
northeast Indiana counties. The principal object of the meeting 
was to select delegates to the annual meeting of the state asso- 
ciation at Indianapolis next month. The following officers were 
elected: President, Wm. L, Moueller; secretary-treasurer, Martin 
Umbach. S. 


ELECTRICAL SECURITIES. 


The bull campaign made further progress last week and 
prices made a general advance, including some significant rallies 
in leading specialties. Although trade was largely professional 
many commission houses reported a good deal of public in- 
The attention which outside speculators are giving 
to the market leads to the belief that there will be a con- 
tinuance of good buying from now on. The investment attitude 
is also looking up and in fact on one day there was the unusual 
heavy total of $10,000,000 in bond ventures. A steel corporation 
reports net clearings of something like $22,000,000 for the March 
quarter. Business, it is stated, has been largely stimulated by 
the lower prices and it is understood that there is enough work 
in hand to insure a comparatively busy season. 

Dividends have been declared upon the following electrical 
securities: Connecticut Railway and Lighting Company; the 
regular quarterly dividends of one per cent on the common and 
one per cent on the preferred stock, payable May 15; books 
closed April 30 and will reopen May 17. American District Tele- 
graph Company of New York; the regular semi-annual dividend 
of one per cent payable May 15 to stock of record May 1. Na 
tional Carbon Company; the regular quarterly dividend of one- 
and-three-fourths per cent on the preferred stock, payable May 
15; books close May 4. Helena Light and Railway Company; the 
regular quarterly dividend of one-and-one-fourth per cent on the 
preferred stock, payable May 1 to stock of record April 26. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED APRIL 24. 


New York: Closing. 
Allis-Chalmers common ..............cece 15% 
Allis-Chalmers preferred ..............000- 49% 
American Tel. & Tel. Company............ 141% 
Brooklyn Rapid Transit.................. . 82% 
General Electric .......... cc cece eee eee ee 158 
Interborough-Metropolitan common ....... . 15% 
Interborough-Metropolitan preferred ....... 45 
Kings County Electric...............cc cee 123 
Mackay Companies (Postal Telegraph and 

Cables) common ..............ec0ce eens 78% 
Mackay Companies (Postal Telegraph and ' 

Cables) preferred ..............cccceeee 73 
Manhattan Elevated ............. ccc ee eaes 144 
Metropolitan Street Railway............... 26 ' 
New York and New Jersey Telephone...... 114 
Western Union .......sssepesoesessessses. 69 
Westinghouse Manufacturing Company..... 81% 


Directors of the Brooklyn Rapid Transit Company are 
scheduled to meet in a few days for the second declaration of 
a dividend on the stock. 

General Electric sales are showing a steady betterment, 
and gross business at present is at the rate of $7,000,000 or 
$8,000,000 per annum better than two months ago, an improve- 
ment of over seventeen per cent. New orders are now coming 
in at the rate of $52,000,000 per annum, against about $44,000,000 
in February. The improvement is general in all departments. 


Boston: Closing. 
Edison Electric Tluminating............... 
Massachusetts Electric ...........0c0ecees 71% 
New England Telephone...............06- 131% 
Western Telephone and Telegraph pref.... 82 

Philadelphia: “Closing. 
Electric Company of America.............. 12 
Electric Storage Battery common.......... 45% 
Electric Storage Battery preferred......... 453 
Philadelphia Electric .............0cc0cee 11% 
Philadelphia Rapid Transit................ 31% 
United Gas Improvement.................. 88 


The common stock of the Electric Storage Battery Com- 


pany has been placed on the regular list of the Philadelphia 
Stock Exchange, 


Chicago: Closing. 
Chicago Telephone ............0.c cc cee eeee 133 
Commonwealth Edison .............ccceee 114 
Metropolitan Elevated preferred........... 50 
National Carbon common...............0.: 82 


May 1, 1909 


PERSONAL MENTION. 


LOUIS A. FERGUSON, vice-president of the Commonwealth 
Edison Company, returned from his southern trip this week. 


SAMUEL INSULL, president of the Commonwealth Edison 
Company, returned this week after an extended trip abroad. 


FRANK F. FOWLE, consulting engineer, has moved his 
office from room 736 Marquette Building, Chicago, to room 937 
of the same building, where he will be better able to look after 
his constantly increasing clientele. ; 

W. A. LAYMAN, manager of the Wagner Electric Manu- 
facturing Company, St. Louis, Mo., bas been elected a councilor 
of the National Metal Trades Association, which held its con- 
vention recently in New York city. 

A. P. LATHROP, formerly of Columbus, was made presi- 
dent of the American Light and Traction Company at its an- 
nual meeting, to succeed Emerson McMillin, who resigned. Mr. 
Lathrop has been vice-president and treasurer. 


L. D. HITZEROTH, of San Francisco, Cal., has resigned as 
electrical engineer of the Century Electric Construction Com- 
pany to become superintendent of the power houses for the 
Nevada-California Power Company, at Bishop, Cal. 


HENRY I. LEA, of The Rookery, Chicago, the well-known 
gas engineer and expert, is the author of “A New Method of 
Gas Manufacture,” a paper read before the Illinois Gas Associa- 
tion, Chicago, March 17, 1909. This has been reprinted in 
pamphlet form. 

JOHN F. GILCHRIST, assistant to the president of the 
Commonwealth Edison Company, has been elected secretary of 
the Industrial Club of Chicago, an organization of infiuential 
business men which deals with the larger topics of political and 
commercial advancement, as improvement of jury service and 
the consular representation of the United States. 


A. M. ROBERTSON has been elected second vice-president 
of the Minneapolis Street Railway and St. Paul City Railway 
companies, He will continue to act as assistant to the president 
of Twin City Rapid Transit Company, a position he has held for 
some years, and the title is conferred by the @irectors to give 
him identity, his duties remaining about the same. 


CHARLES J. RUSSELL will represent the Philadelphia 
Electric Company at the Seventh International Congress of Ap- 
plied Electricity. Mr. Russell is a member of the congress and 
a district manager of the company. The congress will be held 
in London, May 25 to June 2, and after the adjournment Mr. 
Russell will visit various plants in England, France, Germany 
and Switzerland, investigating the various industrial applications 


of electricity, with especial regard to electro-chemical and 
electro-metallurgical processes. 
PUTNAM A. BATES, consulting electrical engineer, is re- 


moving his office to the new United States Express Building, 
2 Rector Street, New York city, where on the top floor facing 
south and southeast he will have quarters three times larger 
than the old offices on Broadway. Mr. Bates has not only 
kept his staff together during the period of depression, but 
has enlarged it and has increased the number of departments 
of work covered. He finds the outlook excellent and has now 
several important commissions on hand. 


PROF. ROBERT B. OWENS, for the past eleven years 
professor of electrical engineering at McGill University, Mon- 
treal, has resigned to take up private engineering practice in 
the United States. Dr. Owens retires as the head of one of 
the best-known electrical engineering schools on the continent, 
which his efforts and ability developed to its present state of 
efficiency. It is understood that Dr. Owens’ retirement is due 
to ill health, and it is hoped that his projected sojourn in the 
South, before taking up active practice, will entirely restore 
him to his usual rugged condition. 


OBITUARY. 


LEONARD COX, sixty-eight years old, a resident of Brook- 
lyn, for twenty-two years traveling auditor for the Western 
Union Telegraph Company, died on April 19 in the German 
Hospital in San Francisco, of heart failure. He was in the 
battle of Bull Run in the Confederate Hospital Corps and was 
present also at the siege of Richmond. Later as a telegraph 
Operator he was at the siege of Charleston. He left two 
daughters. 


HENRY D. MACDONA died on April 25 at his home in 
Scarsdale, N. Y., at the age of fifty-five. Mr. Macdona was once 
active in the affairs of the Metropolitan Street Railway, but 
Shortly after William C. Whitney’s death severed relations with 
the company. He was a treasurer and a director of the Inter- 
State Tunnel Railway Company of New York. Mr. Macdona 
was graduated from Manhattan College and the Columbia Uni- 
versity Law School. After. his graduation he entered newspaper 
work and for several years was on the staff of the New York 
Herald. He was at times correspondent at Albany, Washington, 
Mexico and Europe, and accompanied the expedition which went 
into the arctic regions in seach of the lost Jeannette. On his 
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return from the Jeannette expedition he began the practice of 
law in the office of Morgan J. O’Brien, who had been his class- 
mate in college. In 1887 Mr. Macdona was appointed a deputy 
assistant under District Attorney Fellows. When District At- 
torney Nicoll succeeded Col. Fellows Mr. Macdona was made 
Chief Deputy Assistant. In 1892 he was appointed Assistant 
District Attorney by Mr. Nicoll. Afterward he resigned and 
again took up newspaper work, later resuming the practice of 
law. He was buried at White Plains, N. Y. 


MAJOR LEWIS FREDERICK RICE, who since 1890 had 
been assistant engineer and architect for the American Bell 
Telephone Company, died at his home at Brookline, Mass., April 
13. Major Rice was seventy years of age. He was a graduate of 
the Rensselaer Polytechnic Institute and served on the Brook- 
line water works as construction engineer, and later on the 
Troy & Greenfield road. He served in the Civil War and then 
became assistant engineer for the Reading & Columbia Railroad 
and later engineer of the St. Louis water works. 


NEW MANUFACTURING COMPANIES. 


SAN DIEGO, CAL.—The Johnstone Electrical Company has 
been incorporated with a capital of $20,000 to do electrical 
contracting as well as manufacture and deal in electrical ap- 
pliances. It has a capital stock of $20,000. The incorporators 
are A. E. Johnstone, J. S. Johnstone, W. G. Hutchinson, J. L. 
Edwards and G. E. Kirkpatrick. 


OKLAHOMA CITY, OKLA—The Oklahoma Battery Com- 
pany has been organized here, with a capital of $100,000, to 
make a specialty of furnishing electric lights and power without 
the aid of the dynamo, for suburban homes, farm and car 
lighting and where electric light cannot be obtained from power 
stations. The company will be equipped also to furnish power 
for telephone exchanges, telegraph offices, electric automobiles, 
electric boats, and the like, at a cost, it is said, of less than 
one-tenth of the preent cost of batteries now in use. The in- 
corporators are C. G. Frost, Oklahoma City, president; H. A. 
Miles, Oklahoma City, secretary; A. Gordon, Mangum, vice- 
president; R. H. Drennan, Oklahoma City, vice-president; A. 
McBride, director. The above officers are also directors and 
represent over half a million of capital. 


NEW PUBLICATIONS. 


TECHNICAL BOOKS OF 1908—This is the title of a classi- 
fied and descriptive index of the chief technical books published 
in 1908 and acquired by the Pratt Institute Free Library, Brook- 
lyn, N. Y. It should prove of interest to New York engineers 
and students. 


REPORT OF THE COMMISSIONER OF EDUCATION—The 
United States Bureau of Education has published the annual 
report of its commissioner for the ‘scholastic year 1907-08. Vol. 
I consists of 382 pages devoted to a general survey of educational 
progress throughout the world and particularly in this country. 
Vol. Il, containing school statistics, is not yet completed. Con- 
siderable attention is devoted to the movement for industrial 
education. A very complete list of foreign universities and of 
domestic executive school officers and college presidents is also 
given. 

BULLETIN OF THE INTERNATIONAL BUREAU OF THE 
AMERICAN REPUBLICS—The April number of the monthly 
Bulletin of the International Bureau of the American Republics 
contains in its entire make-up marked evidences of the extensive 
work taken up by this bureau in disseminating useful and 
authentic knowledge of the American republics mutually among 
them. The bulletin has recently been much enlarged and is now 
copiously and well illustrated. Among the many interesting 
articles in this number are an extended report of the First Pan- 
American Scientific Congress held in Santiago, Chile, December 
25, 1908, to January 5, 1909, and an article by Russell H. Mill- 
ward on “Wireless Telegraphy in the American Republics.” 
Accompanying this is a map of the Americas, showing the loca- 
tion of wireless stations. 


PUBLIC SERVICE COMMISSION, NEW YORK—The Public 
Service Commission of the Second District of the State of New 
York has published in full its opinion in the matter of the ap- 
plication of the Buffalo, Rochester & Eastern Railroad Company 
for a certificate of public convenience and a necessity under 
Section 59 of the Railroad Law, and permission to commence 
construction and exercise franchises under Section 53 of the 
Public Service Commission Law. The Public Service Commission 
for the First District has published preliminary abstracts of re- 
ports for the half year ended December 31, 1907, of the New 
York Edison Company and the United Electric Light and Power 
Company for the year ended June 30, 1908, and the Coney Island 
& Brooklyn Railroad Company, the Marine Railway Company and 
the Van Brunt Street & Erie Basin Railroad Company, and a 
summary of quarterly reports of railroad and street railways 
operating in the city of New York for October, November and 
December, 1908. A report upon types of electric meters in use 
in New York city, by Cary T. Hutchinson, special consulting en- 
gineer, has also been distributed. 
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NEW PROPOSALS. 


HOLLISTER, CAL.—Bids will be received by the Board of 
Supervisors of Hollister, Cal., until May 17, 1909, for a power 
franchise in this city. 


TEXARKANA, TEX.—The office of the Supervising Archi- 
tect, Washington, D. C., will receive sealed proposals until 3 
o'clock p. m., May 31, 1909, for the construction complete (ex- 
cept elevator) of the United States Court House at Texarkana, 
Texas. 


ENGINE AND GENERATOR, RUSHVILLE, IND.—The city 
clerk of Rushville, Ind., is asking for bids until May 14 for 
the furnishing of an engine, piping, alternating-current generator 
and exciter and installing the same in the municipal electric- 
light plant. A. T. Mahin, superintendent. S. 


VERMILLION, S. D.—E. C. Erickson, president, care of 
Secretary C. A. Sloan, will receive bids up to 1:30 p. m., May 
6, for the electric wiring of the proposed addition to the 
mechanical building of the Northern Normal and Industrial 
School at Aberdeen, S. D. Check for five per cent must ac- 
company bids. C. 


SAN ANGELO, TEX.—The office of the Supervising Archi- 
tect, Washington, D. C., will receive sealed proposals until 
3 o'clock p. m., May 29, for the construction (including plumbing, 
gas piping, heating apparatus, electric conduits and wiring, and 
standard clock system) of the United States Post Office and 
Court House at San Angelo, Texas. 


POST OFFICE, YAZOO CITY, MISS.—The office of the Su- 
pervising Architect, Washington, D. C., will receive sealed pro- 
posals until 3 p. m., May 10, 1909, for the construction complete 
of the United States Post Office, at Yazoo City, Miss., in accord- 
ance with the drawings and specifications, copies of which may 
be had at the office of the Postmaster at Yazoo City, Miss., or 
of the Supervising Architect, 


ENGINEERING SOCIETY NOTE. 


ELECTRICAL CLUB OF CALIFORNIA—The Electrical Club 
of California has been organized in San Francisco, its object 
being to advance the social as well as commercial interests of 
its members. Over 150 members have been enrolled, including 
the representative electrical men in that section. Luncheon is held 
every Thursday at the Argonaut Hotel. At each meeting a paper 
is read, and the club finds that it is doing good work among the 
electrical people. The officers are Henry F. Frosch, president; 
Arthur E. Rowe, vice-president, and Russell D. Holabird, secre- 
tary. This club is modeled on the plan of the Chicago Electric 
Club, which now has over e400 members enrolled, 


DATES AHEAD. 

American Electrochemical Society. 
Falls, Ontario, May 6-8. 

Omaha Electrical Show. 
May 6-15. 

Nebraska Electrical Association. 
Neb., May 11-13. 

Arkansas Association of Public Utility 
meeting, Hot Springs, Ark., May 12, 13, 14. 

Southwestern Electrical and Gas Association. 
vention, Dallas, Tex., May 20-22. 


Ohio Society of Mechanical, Electrical and Steam Engineers. 
Annual convention, Canton, Ohio, May 21-22. 


Next meeting, Niagara 
Omaha Auditorium, Omaha, Neb., 
Annual convention, Omaha, 
Operators. 


Annual 


Annual con- 


American Association of Electric Motor Manufacturers. An- 
nual convention, Hot Springs, Va., May 24-27. 
West Virginia Independent Telephone Association. Annual 


convention, Parkersburg, W. Va., May 27-28. 

National Electric Light Association. 
lantic City, N. J., June 1-4. 

Association of Edison Purchasing Agents. 
tion, Atlantic City, N. J., June 1-4. 

American Railway Master Mechanics’ 
convention, Atlantic City, N. J., June, 

Master Car Builders’ Association. 
lantic City, N. J., June. 

Canadian Electrical Association, 
Canada, June 16-18. 


Association of Railway Telegraph Superintendents. 
meeting, Detroit, Mich., June 23. 

American Institute of Electrical Engineers. 
tion, Thousand Islands, N. Y., June 28. 

Ohio Electric Light Association. Annual convention, Toledo, 
July 13-15. 

National Electrical Contractors’ Association. 
tion, Toledo, Ohio, July 21-23. 


Annual convention, At- 
Annual conven- 
Association. Annual 
Annual convention, At- 
Annual convention, Quebec, 


Next 


Annual conven- 


Annual conven- 
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INDUSTRIAL ITEMS. 


THE CONSOLIDATED RAILWAY, ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY, New York, N. Y., announces that 
it has no connection of any kind with any other electric car. 
lighting company. 


THE WESTERN ELECTRIC COMPANY, 463 West Street, 
New York, N. Y., is distributing a very effective folder devoted 
to the “Blue Bell” battery for telephone service. This battery 
holds up its capacity over an extremely long life. 


THE INTERNATIONAL ELECTRIC METER COMPANY, 
Chicago, has moved into new quarters at 110-112 North Sheldon 
Street. The company has greatly increased its facilities to take 
care of its expanding business. The conditions of manufacturing 
are of the best, all departments being exceptionally clean and 
well lighted. The company is in a position to take care of its 
customers better than ever before. 


THE BELDEN MANUFACTURING COMPANY, Chicago, Il, 
has been appointed special agent for the Hope Webbing Con- 
pany, of Providence, R. I. The company will have complete 
charge of the sales of electrical tapes, webbings and sleevings 
for the Hope Webbing Company in Illinois, Wisconsin, Iowa, Min- 
nesota, South Dakota, North Dakota and Montana, and will carry 
a large stock of these goods in its Chicago warehouse, from 
which immediate deliveries to the western trade can be made. 


THE CRESCENT COMPANY, 103 West Adams Street, Chi- 
cago, announces that it has taken the agency for the Dickinson 
Manufacturing Company, of Springfield, Mass., manufacturer 
of a specialty of molded insulation. This company has been 
making composition and mica waterproof sockets, socket bush- 
ings, socket rings, telephone receivers, receiver shelves, mouth- 
pieces, switch handles and socket keys. An entirely new com- 
position known as “Gummon,” with high insulating qualities, 
has also been developed. 


THE WESTON ELECTRICAL INSTRUMENT COMPANY, 
Waverly Park, Newark, N. J., has hit upon a unique advertising 
scheme. The company sends out regularly a data sheet from the 
Western Correspondence School. The tuition is “free,” and the 
course is one in “Economics. The first lesson is on the sub 
ject “First Cost Not Whole Cost.” Those interested in securing 
information concerning electrical measuring instruments should 
become students in this course. In addition to the headquarters, 
local associate instructors are established in all the large cities 
in the country. 


THE STAVE ELECTRICAL COMPANY, New York, N. Y, 
has recently received an order for approximately 100 “Stave” 
flaming arc lamps from the Weston Mott Automobile Company, 
Flint, Mich. These lamps are being used throughout the dif 
ferent departments of the factory. The Buick Motor Car Com- 
pany, Flint, Mich., has also placed a large order for “Stave” 
flaming arc lamps. The clear orange color and even distribution 
of the light have increased the efficiency of the workmen, and 
several other automobile concerns are now considering the in 
stallation of these lamps. 


THE OHIO BRASS COMPANY, Mansfleld, Ohio, in its April 
bulletin describes and illustrates the transmission lines of the 
Oregon Electric Railway system. There is in addition to this 4 
very interesting article entitled “Some Remarkable Trolley 
Trips.” This is a description of a trolley trip made by a party 
under the direction of A. A, Anderson from Louisville to Cleve 
land and return, a total of 1,000 miles, at an average speed of 
better than thirty miles an hour. During this trip the party, 
which was composed of members of the Central Railway Asso 
ciation, made a visit to the plant of the Ohio Brass Company. 


THE ELECTRIC GOODS MANUFACTURING COMPANY, 


‘Boston, Mass., has placed on the market the “Perfex” igniter. 


This company has taken over the patent rights of the Boston 
Ignitor Company and has secured the services of the inventor 
of the system. This igniter eliminates secondary current leak- 
age, as instead of the usual secondary wiring from coil to spark 
plug the high-tension current has to travel only one-and-one 
fourth inches from the base of the igniter to the spark-plug 838P. 
at which point it produces a jump spark of great intensity. No 
part of the apparatus is affected by rain or spray, and it Is 
stated, moreover, that even a copious stream of water will not 
cause a misfire. 


THE PETTINGELLANDREWS COMPANY, Boston, Mass. 
has issued a handsome catalogue devoted to its fan motors 
These include Lundell direct-current, universal joint, desk a 
bracket fan motors; eight-inch direct-current desk and telephone 
booth fans; Westinghouse direct-current eight-inch desk and tele 
phone booth fans; Sprague direct-current ceiling fan motors, tyPe 
T; Shedd oscillating fans: General Electric alternating-current 
twelve-inch and sixteen-inch swivel and trunnion frame desk aD 
wall-bracket fans; eight-inch desk and telephone booth fans, 4? 
General Electric alternating-current ornamental and plain type 
ceiling fan motors. Copies of this bulletin will be furnished © 
those interested upon request. 
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RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) April 20, 1909. 


918,493. MULTIPLE-SWITCH STARTER. Thomas E. Barnum, 
Milwaukee, Wis., assignor to the Cutler-Hammer Mfg. Co. 
Milwaukee, Wis. Filed May 20, 1907. Renewed January 11, 
1909. Combined with a number of resistance switches is a 
low-voltage magnet for holding the last one closed and 
adapted to be affected by heat to open the circuit if the 
resistance is not properly cut out. 


918,498. REVOLVING FIELD-MAGNET STRUCTURE. Bernard 
A. Behrend, Norwood, Ohio, assignor to the Bullock Electric 
Company. Filed April 9, 1904. Renewed June 8, 1907. An 
integral rectangular core of high permeability has laminated 
field poles dove-tailed into it. 


918,499. FIELD MAGNET. Bernard A. Behrend, Norwood, Ohio, 
assignor to the Bullock Electric Manufacturing Company, 
and Allis-Chalmers Company. Filed May 14, 1904. Renewed 
July 29, 1907. An amplification of the above provides for a 
divided winding for each pole piece, side supports for the 
windings and bolts passing through the poles and between 
the parts of the windings for retaining the side supports in 
position. 


918,500. SEAL FOR ARC-LIGHT ELECTRODES. Edward R. 
Berry, Lynn, Mass., assignor to General Electric Company. 
Filed September 28, 1908. A plug for a magnetite electrode 
in which the electrode material is compacted in an iron 
tube consists of a mass compounded of the electrode mate- 
rial and shellacked. 


918,501. CONDUCTOR. George W. Bolton Jr., Detroit, Mich. 
Filed October 15, 1907. A conductor tip comprises a tubular 
shank section and an open centered body aligning with this 
shank and having a trough-shaped depression formed trans- 
versely therein. 


918,513. PANEL CONSTRUCTION FOR SWITCHBOARDS. 
Amos F., Dixon, New York, N. Y., assignor to Western Elec- 
tric Company, Chicago, Ill. Filed April 25, 1908. A selec- 
tor-switch terminal board has shallow grooves in its face, 
narrow strips of sheet metal imbedded edgewise therein, 
each strip having projecting ears at intervals along its 
length adapted to be engaged by the trunk contact brushes 
of different selectors. Insulating material is flowed over 
the board and into the grooves and hardened. 


918,531. METHOD OF TREATING MILK. James L. Goucher, 
New York, N. Y., assignor to Goucher Electric Purifying 
Company, New York, N. Y. Filed January 17, 1907. Consists 


in establishing in a closed chamber out of contact with out- 
side air a flow of a stream of milk, partially interrupting the 
flow at a number of points and passing lengthwise through 
the stream at each point an alternating current having a 
pressure not less than 1,000 volts, and thereby effecting 
successive reductions in the number of colonies of bacteria 
in the milk. 


918,532. AUTOMATIC CIGAR CUTTER AND LIGHTER. Pat- 
rick H. Greear and John Mackenzie, Minneapolis, Minn., as- 
signors to Lewis V. Peek, Minneapolis, Minn. Filed June 
26, 1908. Has an air-suction device for drawing air through 
the cigar while in position for cutting, an electric motor 
for actuating the cutter and the suction device, and a clip 
to close the motor circuit and to move the lighter against 
the end of the cigar. 


918,533. SOCKET SUPPORT FOR ELECTRIC SAD-IRONS. 
Matthew Griswold Jr., Erie, Pa., assignor to General Elec- 
tric Company. Filed May 6, 1908. An electric connection 
socket is adapted to engage the connection studs on the 
iron and a perforated lug on the socket is adapted to en- 
gage a hook on the handle. 


918,535. ELECTRIC RESISTANCE UNIT OR ELEMENT. Wil- 
liam S. Hadaway, Jr., East Orange, N. J. Original applica- 
tion filed September 26, 1907. Divided and this application 
filed June 15, 1908. Comprises a conducting ribbon having 
& number of slots alternately open at opposite edges, the 
slots being unequally spaced to increase the resistance of 
portions of the ribbon. 


918,537. TRAIN-POSITION INDICATOR. Olaf Halvorsen, 
Schenectady, N. Y. Filed March 23, 1908. A car-control 
system comprises means on the car for producing a con- 
tinous series of electric impulses, automatically varied in 
correlation with the distance traveled by the car, and means 
a dispatcher’s office for selectively receiving these im- 
pulses. 


918,540. RAILWAY-SIGNALING DEVICE. Samuel H. Harring- 
ton, New York, N. Y., assignor to William C. Wilson, Nyack, 


N. Y. Filed March 7, 1905. Provides a pair of overhead 
signaling conductors that are bridged by the car. 


918,547. RESISTANCE UNIT. Harry E. Heath, Lynn, Mass., 
assignor to General Electric Company. Filed May 7, 1907. 
A resistance tube consists of similarly shaped strips of as- 
bestos and conducting material spirally wound so as to 
overlap each other. 


918,561. ALTERNATING-CURRENT SHUNT MOTOR. Marius 
C. A. Latour, Paris, France, assignor to General Electric 
Company. Filed August 17, 1907. In a single-phase motor 
of the commutator type there are means of supplying to the 
exciting winding of the motor shunt and series excitations, 
both dephased from the armature current. 


918,566. TELEPHONE SYSTEM. Ray H. Manson, Elyria, Ohio, 
assignor to the Dean Electric Company, Elyria, Ohio. Filed 
April 18, 1907. In a signaling system is a device respon- 
sive to the signaling current and means located in one of 
the conductors of the device and a second electrical path 
adapted to offer resistance to the current varying inversely 
as its frequency. 


918,574. AIR-CLEANING SYSTEM. Wiliam C. Mayo and Jobn 
Houlehan, El Paso, Tex., assignors of one-third to George 
E. Briggs, Barstow, Tex. Filed February 24, 1908. Con- 
sists of an air pump, an electric motor for driving it, and 
means responsive to centrifugal action for coupling the 
motor to the pump. 


918,578. ELECTRIC REGULATOR. Morris Moskowitz, New 
York, N. Y., assignor to United States Light and Heating 
Company, New York, N. Y. Filed March 14, 1908. Has a 
pair of nominally opposing magnets provided with auxiliary 
neutralizing coils, means for energizing one or the other 
of the coils to neutralize one of the magnets and vertically 
hung swinging links connected to the magnet cores. 


918,590. WIRE-INSULATING MACHINE. Frank D. Platter, Chi- 
cago, Ill, assignor to Western Electric Company, Chicago, 
Ill. Filed June 10, 1905. Consists of a frame, a rotary car- 
rier for a cop of insulating yarn, a magnet adapted when 
energized to open the clutch connecting the driving mechan- 
ism, a hollow contact member through which the wire 
passes after being covered and a circuit for the magnet 
terminating on the frame and contact member, the ter- 
minals being connected by the bare wire when the supply of 
yarn is interrupted. 


918,594. DYNAMO-ELECTRIC MACHINE. Edward D. Priest, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed February 13, 1907. Construction of a direct-current 
armature core is described in which the laminæ are clamped 
directly between a shoulder and a nut on the shaft and also 
held by clamping bolts to permit remova] of the shaft. 


918,596. MEANS FOR PROTECTING SUBMERGED MOTORS. 
Henry G. Reist, Schenectady, N. Y., assignor to General 
Electric Company. Filed February 14, 1907. Is provided 
with an air-tight enclosing casing for the motor, with an 
outlet at the bottom and a compressed-air inlet at the top, 
air being forced into the inlet so as to keep the water in 
which the casing is submerged practically to the level of 
the lower outlet. 


918,608. MULTIPLE-SWITCH STARTER. Lewis L. Tatum, 
Norwood, Ohio, assignor to the Cutler-Hammer Mfg. Co., 
Milwaukee, Wis. Filed May 20, 1907. Combined with a 
number of switches is a retaining device for holding them 
closed, and means for releasing the switches when part of 
them remain unclosed too long. 


918,609. MULTIPLE-SWITCH STARTER. Lewis L. Tatum, 
Norwood, Ohio, assignor to the Cutler-Hammer Mfg. Co.. 


Milwaukee, Wis. Filed May 20, 1907. Renewed January 
11, 1909. This is a modification of the above. 
918,617. ELECTRIC CONNECTOR. John J. Walsh, Yonkers, 


N. Y. assignor to Yonkers Specialty Company, Yonkers, 
N. Y. Filed May 1, 1907. Comprises a rigid plate, a spring 
metal plate co-extensive therewith and held in contact with 
it at the middle, and conductor terminals clamped between 
the ends of the plates. 


918,618. WIRELESS-TELEGRAPH RECEIVER. Wesley M. 
Way, Austin, Tex., assignor to George W. Trommlitz, Gal- 
veston, Tex. Filed March 7, 1908. Electric circuit terminals 
are arranged to grasp a crystal between them, one terminal] 
being provided with a cup,or holder for the crystal and 
rotatable about. a central longitudinal (axis;>the other ter- 
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minal being rotatable about an axis spaced from the axis of 
the first terminal. 


918.623. ELECTROLYTE FOR PRIMARY BATTERIES. James 
Whitcomb, Corunna, Mich., assignor of one-half to William 
H. Wilson, Corunna, Mich., and one-half to W. Scott Lock- 
wood, Lansing, Mich. Filed November 27, 1907. Renewed 
September 29, 1908. Consists of potassium bichromate one- 
and-one-half ounces, sodium chloride one-and-one-half ounces, 
acetic acid four drams, acidulated water four ounces, alumi- 
num hydrate four drams, and charcoal four ounces. 


918,627. BURGLAR ALARM AND SIGNAL SYSTEM. George 
M. Willis, Chicago, Ill. Filed December 11, 1906. Provides 
a normally closed main circuit connecting a central station 
with the substations to be protected. 


918,638. CONTROLLER. Thorsten von Zweigbergk, Preston, 
England, assignor to General Electric Company. Filed Sep- 
tember 14, 1907. Combined with two connection boards 
are contact fingers carried thereby, a main connecting cylin- 
der, a separate reversing cylinder, and a blow-out magnet, 
all located in the space between the boards. 


918,647. TREATING ANODE SLIME FROM THE ELECTRO- 
LYTIC REFINING OF LEAD. Anson G. Betts, Troy, N. Y. 
Filed January 23, 1907. Consists in dissolving the metal 
therefrom by treatment with lead peroxide and a solution 
containing fluorine with an acid forming a readily soluble 
lead salt, and electrolytically recovering the lead peroxide 
and the metal of the slime from the resulting solution. 


918,649. ACID-PROOF TANK FOR THE ELECTROLYTIC RE 
FINING OF METALS. Anson G. Betts, Troy, N. Y. Filed 
December 6, 1906. Is made of a cement mixture with solid- 
ified sulphur in the pores thereof near the inside surface, 
and a superposed coating of inert material on the inside. 


ro 


918,561.—SINGLE-PHASE COMMUTATOR MOTOR. 


918,650. ELECTROLYTIC PROCESS. Anson G. Betts, Troy, N. 
Y. Filed December 23, 1908. Consists of electrolyzing the 
solution with a cathode which oxidizes with the production 
of a coating not reduced by the electrolysis, and insoluble 
in the solution at the cathode. . 


918,654. LAMP SOCKET. John R. Byrne, Schenectady, N. Y., 
assignor to General Electric Company. Filed July 5, 1907. 
Combined with a key is a bearing yoke therefor provided 
with an aperture at one end, a spring-pressed plunger slid- 
ably mounted therein at right angles to the key and a screw- 
shell contact having a flexible flange adapted to engage 
the plunger. 


918,660. INTERCOMMUNICATING TRUNKING SYSTEM. El- 
mer R. Corwin, Chicago, Ill., assignor to Corwin Telephone 
Manufacturing Company, Chicago, Ill. Filed May 9, 1908. 
A trunk line extending from the intercommunicating system 
to a magneto exchange has a Kick-coil with its secondary 
bridged across the trunk, and suitable ringing keys at the 
stations of the intercommunicating system whereby a party 
may send an impulse through the kick-coil to cause it to 
throw a drop associated with the trunk line at the exchange. 


918.669. METHOD AND APPARATUS FOR  TUBULATING 
LAMP BULBS. John E. Graybill, York, Pa., assignor to 
General Electric Company. Filed May 17, 1994. Consists in 
applying a tube to an unpunctured bulb, reducing the pres- 
sure in the tube below that in the bulb, whereby a softened 
portion of the bulb is drawn into the tube, and then welding 
the tube and bulb together. 


918,681. CIRCUIT-BREAKER. Karl Kuhlmann, Berlin-Pankow, 
Germany, assignor to General Electric Company. Filed Au- 
gust 16, 1907. Combined with tripping means responsive 
with a time-lag to abnormal current are restraining means 
adapted to release the tripping means upon the occurrence 
of excess current beyond a predetermined amount. 


918,682. SWITCHBOARD SIGNAL. Oscar M. Leich, Rochester, 
N. Y., assignor to Stromberg-Carlson Telephone Manufactur- 
ing Company, Rochester, N. Y. Filed July 29, 1907. Con- 
nected with an operator’s key is an electromagnet and arma- 
ture adapted to change an indicator from a displayed to a 
concealed position. 


918,688. CONTROL OF ALTERNATING-CURRENT MOTORS. 


Howard Maxwell, Schenectady, N. Y., assignor to General 
Electric Company. Filed February 14, 1906. Combined with 
a single-phase source of current is an induction motor har- 
ing a three-phase winding, a resistance and a reactance 
connected respectively in series with two phases of the 
motor and means for simultaneously reducing the impedance 
thereof step by step. 


918,690. ALTERNATING-CURRENT MOTOR. Maurice Milch, 


Schenectady, N. Y., assignor to General Electric Company. 
Filed December 23, 1903. A repulsion motor having two 
sets of terminals for forward and reverse rotation is pro 
vided with means for connecting and disconnecting one set 
of terminals and means for short-circuiting the other set 
through a variable impedance. 


918,697. KNIFE-SWITCH HANDLE. Clarence D. Platt, Bridge 


port, Conn. Filed December 11, 1908. The grip is fastened 
to the cross-bar by means of a screw having a wood-screw 
thread for engaging the grip and a metal-screw thread for 
engaging the cross-bar. 


918,726. SPARK-PLUG. Franz Bartl, Far Rockaway, N. Y. 


Filed August 12, 1907. Consists of a metallic shell with a 
contracted portion having an inner coating of refractory 
insulating material adapted to become malleable by er 
cessive heat and an inner metallic electrode having a similar 
refractory material on the outside. 


918,732. ELECTRIC HEATING DEVICE. Perry C. Chase, 


Upland, Cal. Filed July 23, 1908. An electric water heater 
adapted to be submerged has a perforated body and a 
number of coil-carrying plates arranged in the body in par 
allel relations. : 


918,738. SIGHTING APPARATUS FOR GUNS. Arthur T. Daw- 


son and George T. Buckham, Westminster, London, England, 
assignors to Vickers’ Sons & Maxim, Limited, Westminster. 
England. Filed May 18, 1908. An electrically actuated gur- 
sighting apparatus adapted to be controlled from a distance 
is combined with electric transmitting apparatus situated 
at the control station, electromagnets situated near the 
sighting apparatus, a switch controlled by the magnets and 
a sight-actuating motor controlled by the switch. 


918,747. ELECTRICALLY-OPERATED STOVE. Harry Hertz 


berg and Maurice J, Wohl, New York, N. Y., assignors (0 
Economy Electric Company, Brooklyn, N. Y. Filed August 
1, 1907. There are co-operating members, one adapted to 
have a rotary adjustment with respect to the other, an 1i 
terposed electrical resistance, and means adapted to move 
the members into clamping engagement with the resistance. 


918,748. ELECTRICALLY-HEATED TOOL. Harry Hertzberg 


and Maurice J. Wohl, New York, N. Y., assignors to Econ 
omy Electric Company, Brooklyn, N. Y. Filed November 
14, 1907. An electric flatiron has a resistance, a clamping 
member therefor, and a single wedge co-operating with the 
clamping member. 


918,761. TROLLEY-WIRE SUSPENDER. Joseph Mayer, Ruth 


erford, N. J. Filed December 21, 1907. A hanger for trolley 
wires comprises a flexible bar and numerous clips for conr 
necting the wire and bar along the whole length of the bar, 
whose cross-section decreases from the center toward each 
end. 


918,810. SPRING AND EQUALIZER SYSTEM FOR ELECTRIC 


LOCOMOTIVES. William E. Woodard, Schenectady, N. i; 
assignor to American Locomotive Company, New York, N. Y. 
Filed September 19, 1908. Fitted into the supporting frame 
are a number of axles and journal boxes, having the capa 
city of relative vertical and lateral movement, 4 vertical 
spring and equalizer system through which the weight car 
ried by the frame is distributed over the several axles an 
equalizers pivoted on the frame and connected to horizontā 
springs associated with the journal boxes. 


918,813. WRAPPER-CUTTING MECHANISM. Harry Y. Am 


strong, Elgin, Ill. Filed May 26, 1908. Comprises an elec 
tromagnet for operating the cutting device and 4 circuit 
including the magnet provided with two closing contacts 
arranged for wiping engagement with thin conducting bodies 
imprinted on the wrapper strip. 


918,828. SPRING AND EQUALIZER SYSTEM FOR ELECTRI 


LOCOMOTIVES. William Dalton and William E. Woodard. 
Schenectady, N. Y., assignors to American Locomotive Cor 
pany, New York, N. Y. Filed September 19, 1908. A modif 
cation of No. 918,810. 


918,831. SECONDARY BATTERY. Edward C. Ekströmer ani 


Melcher Ekströmer, Boston, Mass., assignors to Joseph * 
Kent, trustee, Boston, Mass. Filed May 13, 1907. The active 
material is mixed with gelatine from which a portion of the 
nitrogen. and , hydrogen’ has \been (removed, leaving its com 
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sistency and physical appearance unchanged and rendering 


it elastic, porous and permissive of dialysis. 


918,832. STORAGE BATTERY. Edward C. Ekströmer, Boston, 
and Melcher Ekströmer, Quincy, Mass., assignors to Joseph 
C. Kent, trustee, Boston, Mass. Filed August 1, 1907. The 
inside of the base of the jar is provided with a number of 
longitudinal ribs having seats for the separators between 
the plates. 


918,844. MEANS FOR CONNECTING CIRCUIT WIRES TO 
ELECTRIC MOTORS. Adolph L. Goldschmidt, New York, 
N. Y. Filed August 30, 1906. A conduit extends along the 
ceiling and hangs down close to the motor, between which 
and the conduit is a flexible shield protecting the circuit 
wires. i 


918,845. SWITCHBOARD. Adolph L. Goldschmidt, New York, 
N. Y. Filed July 3, 1908. A number of tiers of busbars are 
arranged in superposed order and connected by separate sets 
of fuses to a single source of current supply. 


918,848. SIGNAL SYSTEM. John L. Hall, Schenectady, N. Y., 
assignor to General Electric Company. Filed October 11, 
1905. The system consists of a receiver, comprising a syn- 
chronous motor and signaling devices controlled by its rotor, 
and a transmitter, having a time mechanism and means con- 
trolled thereby for regulating the direction of current in the 
actuating coils of the motor. 
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918,921.— WELDING APPARATUS. 919,066.—RELAY. 


918,852. TELEPHONY. Ruben C. M. Hastings and Thurston 
Matheny, Athens, Ohio. Filed June 15, 1907. A party-line 
system includes selective means at the local stations and 
connected in series in the limbs of the metallic circuit, means 
for grounding the opposite ends of the circuit, and means 
for locking the hook switches of all but the connected sub- 
scribers. 


918,854. LEVER-CONTROLLED SWITCH. Max Hoffmann, Ber- 
lin, Germany, assignor to Paul Meyer Aktien-Gesellschaft, 
Berlin, Germany. Filed February 2, 1907. A laminated 
switch is bridged over two terminals by means of a lever 
and cam mechanism. 


918,861. ELECTRIC MOTOR. Louis F. Johnson, Chicago, Il., 


assignor to P. & O. Electric Company. Filed September 22, 
1904. A series motor has a field winding grounded on the 
fleld magnet and an armature winding grounded on the 
armature core. 


918,866. ELECTRIC TRANSMISSION OF INTELLIGENCE. 
Isidor Kitsee, Philadelphia, Pa. Filed June 10, 1908. The 
line comprises conductively independent conductors dis- 
posed in inductive relation with each other and an asso- 
ciated conductor in a cable, there being a number of con- 
nections from the associated conductor to ground. 


918,884. MOVING-PICTURE MACHINE. Herbert S. Mills, Chi- 
cago, Ill. Filed October 3, 1908. Combined with a film- 
feeding mechanism is an electric motor for driving it and 
an automatic cut-out for its circuit. 


918,891. ELECTRIC CUT-OUT. Thomas E. Murray, New York, 
N. Y. Filed November 30, 1908. A block of insulation hav- 
ing a transverse opening for a fuse has flanges on two 
opposite sides of the block below the opening and a vertical 
web projecting from the remaining sides and extending 
across and below the bottom thereof. 


918,894. FAN BLOWER. Amon T. Noe, Parnassus, Pa., assignor 
to Electric Renovator Manufacturing Company. Filed 
September 21, 1907. The fan is entirely enclosed in a cas- 
ing forming a separate chamber from the motor. 
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918,905. INSULATOR. Benjamin A. Pond, Boston, Mass. Filed 
September 5, 1908. An insulating bushing is made of two 
parts hinged and then cemented and bolted together. 


918,921. WELDING APPARATUS. William Siébenmorgen, 
Westfield, N. J., assignor to C & C Electric Company. 
Filed February 23, 1907. The circuit comprises a source 
of current and two terminals, one of which is manually 
movable, and between which an arc is adapted to be drawn. 


918,950. PROCESS OF REDUCING METAL. Henry S. Black- 
more, Mount Vernon, N. Y. Original application filed Sep- 
tember 24, 1907. Divided and this application filed March 
5, 1909. Consists in exposing a substance containing metal 
and oxygen to electrolysis while employing an electrode 
containing a metal acetylide decomposed thereby and 
capable of liberating metal therefrom. 


918,955. TELEPHONE SYSTEM. Charles F. Bradburn, Delmer, 

` Ontario, Canada. Filed January 20, 1908. A selecting ap- 
paratus consists of a primary dial having a series of con- 
tact plates, a- pointer revolving on the dial, a detent stop 
removably connected to the dial to engage the pointer and 
arrest it at its initial position, and an arresting stop for 
each contact plate adapted to be set in the path of the 
pointer. 


918,966. LIGHTING ATTACHMENT FOR SHOWCASES. 
Thomas E. Clark, Detroit, Mich. Filed August 7, 1901. An 
opaque reflector is fixed in the angle between the top and 
the transparent wall exterior to the latter and a series of 
electric lights is mounted in the reflector. 


918,969. INSULATING BUSHING FOR ELECTRICAL SERVICE 
BOXES. Robert C. Cole, West Hartford, Conn., assignor to 
the Johns-Pratt Company, Hartford, Conn. Filed December 
11, 1908. The bushing has a grooved exterior disposed 
within the aperture and a plastic ring pressed through the 
larger end of the aperture into interlocking engagement 
with the grooved exterior, to prevent removal of the bushing. 


918,972. IMPLEMENT FOR SLITTING THE ENVELOPE OF 
TWIN-INSULATED WIRES. William J. Courtney and 
Thomas F. Courtney, Chicago, Ill. Filed July 31, 1908. The 
pliers have a supporting plate projecting from one side of 
one of the parts, a channel-shaped guide secured to the 
other part and a cutting blade disposed between the guide 
fae a shank on the blade secured to the outer face of the 
guide. 


919,009. ATTACHMENT FOR CURRENT-COLLECTOR 
WHEELS. Leaddison R. Hecker, Philadelphia, Pa., assignor 
to Safety Electric Railway Construction Company, Phila- 
delphia, Pa. Filed July 13, 1907. Comprises a threaded 
Plug of insulation, a threaded tube carried thereby, a cap 
engaging the tube, adjusting means carried by the cap, a 
transmitting brush within the tube and a cushion between 
the adjusting means and the brush, 


919,010. GALVANIC CELL. William L. Heim, Kane, Pa, Filed 
February 28, 1908. A dry cell contains a waxy insulating 
substance, separating its container and the electrolyte, which 
at normal temperatures hinders the deterioration of the 
cell, but which may be removed by application of heat to 
permit the cell to generate current. 


919,013. PRESSURE REGULATOR. Henry Hillebrand and 
Moreton Jack, New York, N. Y. Filed March 18, 1908. 
Combined with a reservoir, a motor and a pump ’ driven 
thereby is a regulator having two opposing electromagnets 
operating on a switch-moving lever. 


919,022. CARBON-CONSUMING GALVANIC CELL. Ernst W. 
Jungner, Kneippbaden, Norrköping, Sweden. Filed June 27 
1906. A primary cell comprises an electrolyte of concen- 
trated sulphuric acid, an anode of amorphous carbon. a 
cathode of graphite that is oxidizable with difficulty, and 
means to supply air to the cathode. 


919,066. RELAY DEVICE FOR ELECTRIC CIRCUITS. Carl A. 
Palmgren, Chicago, Ill. Filed April 18, 1907. A vertical 
magnet has an armature mounted upon the short arm of a 
lever with a contact button at its further end that engages 
the corresponding stationary button when the magnet is 
energized. . 


919,069. LIGHTNING ARRESTER OR LINE DISCONNECTOR. 
Jesse W. Pedigo, Chariton, Iowa. Filed June 23, 1908. 
Mounted on an insulated base is a pair of lower contact 
members and a pair of upper contact members, a connect- 
ing member arranged to slide on the lower ones and to 
afford connection between them and the upper members. 


919,078. MANUFACTURE OF SENSITIVE CELLS. Paul Ribbe, 
Halensee, near Berlin, Germany, assignor to Fern-Schnell- 
Schreiber Gesellschaft, Berlin, Germany. Filed January 28, 
1909. The electrodes are produced by providing a body of 
insulating material with parallel hair-like grooves on its 
face, and with two roughened, strips (which adjoin the 
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grooves alternately, rubbing the body with graphite, and ` 


forming by a galvanoplastic process conductors in the 


grooves and on the roughened strips. 


919,081. AUTOMATIC MAIL-SLOT ALARM. Lewis M. Robin- 
son, Matteawan, N. Y. Filed December 11, 1908. Opening 
of the slot closes an electric-alarm circuit. 


919,089. LEVER-CHECK FOR ELECTRIC CONTROLLERS. 
John Thomas, New York, N. Y. Filed January 27, 1909. 
Includes a star wheel and a pawl for regulating the speed 
of adjustment of a drum controller. 


919,113. TELEPHONE APPARATUS. Charles Adams-Randall, 
New York, N. Y. Filed July 28, 1906. Combined with a tele- 
phone transmitter constructed in fractional parts capable 
of independent operation are means for regulating the cur- 
rent passing through the transmitter in proportion to the 
number of parts required to adapt it for long or short main- 
line circuits. 


919,115. ANTENNA FOR WIRELESS-TELEGRAPH SYSTEMS. 
Clifford D. Babcock, New York, N. Y. Filed January 24, 
1906. Between two masts of a ship are a pair of horizontal 
wires and a pair of vertical wires forming a continuous 
antenna loop lying in a vertical plane. 


919,123. SPARK PLUG. James W. Brown, Jr., Camden, Ark. 
Filed September 23, 1908. Consists of a bushing with an 
insulating sleeve, a contact stem extending through the 
sleeve, a button-shaped electrode journaled for rotation on 
the axis of the stem and another electrode spaced at a 
fixed distance from the edge of the rotary electrode. . 


919,1387.—OSCILLOGRAPH, 


919,137. OSCILLOGRAPH. John T. Dempster, Schenectady, N. 
Y., assignor to General Electric Company. Filed February 
14, 1908. Combined with a galvanometer comprising a field 
magnet is a conductor mounted between its poles so as to 
vibrate about two intersecting axes, and current-responsive 
means for vibrating the conductor about its longitudinal 
axis, and means for vibrating it about the other axis at 
a rate which bears a definite relation to its rate of vibration 
about the first axis. 


919,142. APPARATUS FOR PUMPING OIL FROM PE- 
TROLEUM WHEELS. Karel E. Ehrmann, Bajoeng Lentjir, 
Sumatra. Filed November 22, 1907. An electrically-con- 
trolled system for raising oil from the well by compressed 
air. 


919,165. ELECTRIC SMELTING FURNACE. Herbert C. Harri- 
son, Exton, Pa. Filed May 4, 1908. A furnace of the arc 
type is adapted to use polyphase currents and is provided 
with a number of vertical arc electrodes placed in a row 
and a metal bottom connected with the molten bath in the 
furnace, 


919,178. CONVEYING APPARATUS. Edward N. Johnston, 
U. S. Army. Filed May 6, 1908. On an aerial cableway 
moves a carriage driven by ropes from an electric motor, 
the controller for which may be attached and detached 
from the carriage. 


919,179. ALARM. Joseph S. Jones, Spokane, Wash., assignor of 
one-fourth to Christopher Napoleon Adelley, Spokane, Wash. 
Filed October 16, 1907. Renewed December 28, 1908. Two 
contact terminals of a fire-alarm circuit are separated by 
a spring-tensioned cord which, when destroyed by fire, re- 
leases the alarm. 


919,203. DYNAMO VENTILATOR. David R. McCullough, Poca- 
tello, Idaho. Filed April 16, 1908. A dynamo has a sec- 
tional housing, a ventilator fan on one side of the machine 
driven by the armature shaft, a casing erclosing the fan 
and provided with radial perforations, an inlet pipe opening 
at a point remote from the machine and communicating with 
the fan casing, and adjustable shutters in the housing on 
the opposite side of the fan. 
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919,263. TROLLEY HARP. Lewis J. Tetlow, Holyoke, Mass, 
assignor to New England Trolley Wheel Company, Holyoke, 
Mass. Filed November 14, 1908. Comprises opposed jaws 
and a uniting tubular base, a stem fitted through and 
secured within the base and haying its upper extremity 
constructed with an’ upwardly. opening slot, one of the jaws 
having a pole opposite the slotted end of the stem. 


919,264. GAS OR VAPOR CIRCUIT-BREAKER. Percy H. 
Thomas, Montclair, N. J., assignor to Cooper Hewitt Electric 
Company, New York, N. Y. Original application filed June 
27, 1903. Divided and this application filed April 25, 1905. 
Renewed September 4, 1908. The removable element consists 
of conducting liquid in a suitable chamber having a num- 
ber of terminals connected with the liquid, and a check 
valve closing the chamber, the height of the liquid being 
such as to produce a temporary seal for the check valve 
on open position. 


919,267. SYSTEM OF ELECTRICAL DISTRIBUTION. William 
A. Turbayne, Lancaster, N. Y., assignor to Charles M. 
Gould, New York, N. Y. Filed October 30, 1903. A storage- 
battery system using counter electromotive-force cells for 
regulation is described. 


919,276. SPARK PLUG. Theodor Winestock, Stuttgart, Ger- 
many, assignor to Otto Charles Winestock, Perkinsville, Vt. 
Filed April 30, 1908. Comprises a fixed member, composed 
of a cylindrical body with a threaded neck at one end 
and cam slots at the other, and a removable member, carry- 
ing both spark terminals, and provided with handles having 
portions adapted to enter the cam slots. 

919279. AIR DEFLECTOR FOR DYNAMO-ELECTRIC MA- 
CHINES. Frederick W. Young, East Orange, N. J., assignor 
to Crocker-Wheeler Company, Ampere, N. J. Filed Decem- 
ber 6, 1907. Combined with a rotor having radial poles is a 
deflector individual to one end of each of the passageways 
between the rotor windings. 


REISSUE. 


12,943. TELEPHONE-EXCHANGE SYSTEM. Edmund Land, 
Grand Rapids, Mich., assignor to Milo G. Kellogg, Chicago. 
Ill, Filed August 9, 1906. Original No. 818,540, dated April 
24, 1906. Relates to an automatic trunk-selecting switch in 
the central office. ‘ 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired April 27, 1909: 
473,504. ELECTRIC SWITCH. H. K. Hitchcock, Louisville, Ky. 


473,514. INDUCTION-DISCHARGE PROTECTOR FOR WELD- 
ING APPARATUS. H. Lemp, Lynn, Mass. 


473,532. TWO-WIRE TELEPHONE SYSTEM. G. Taintor, Keene, 
N. H. 


473,536. ALTERNATING-CURRENT ARC LAMP. B. B. Ward, 
New York, N. Y. 


473,538 and 473,539. ELECTRICAL MEASURING INSTRUMENT. 
E. Weston, Newark, N. J. 


473,547. DYNAMO-ELECTRIC MACHINE. W. Decker, Owego, 
N. Y. 


473,567. COMMUTATOR CONNECTION FOR ELECTRIC MO- 
TORS OR GENERATORS. C. G. Curtis, New York, N. Y. 


473,568. ARMATURE FOR DYNAMO-ELECTRIC ` MACHINES 
OR MOTORS. C. G. Curtis, New York, N. Y. 


473,594. ELECTRIC CIRCUIT-CONTROLLING DEVICE. M. 
Thum, Louisville, Ky. 


473,595. CIRCUIT-CONTROLLING DEVICE. M. 
ville, Ky. 


473,618 and 473,619. DYNAMO-ELECTRIC MACHINE. R. Bieke 
meyer, Yonkers, N. Y 


S ELECTRIC LOCOMOTIVE. 
O. 


473,693. ELECTRIC 
N. Y. 


Thum, Louis- 


S. H. Short, Cleveland, 


LOCOMOTIVE. J. I. Conklin, Brooklyn, 


473,717. ELECTRIC CONTACT PROTECTOR. R. Varley, JT 
Englewood, N. J. 


473,832. ELECTRIC SIGNAL FOR RAILWAY TRAINS. L. Duna, 
Fort Smith, Ark. 


473,848. ELECTRIC SWITCHBOARD. J. B. Mayer, Newark, 


473,866. PROCESS OF OBTAINING METALS FROM THEIR 
ORES OR COMPOUNDS. C. S. Bradley, Yonkers, N. Y. 


473,871. ELECTRICALLY-PROPELLED VEHICLE. F. Gardner. 
Chicago, Ill, 
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LIGHTING RATES IN SMALL CENTRAL STATIONS. 

The question of a reasonable rate for electric lighting 
service in very small central stations is one of considerable 
importance. In each case the total amount of money involved 
may not be large, but the principles which determine a fair 
charge are significant, and the large number of small plants in 
different parts of the country justifies reference to the matter 
at this time. The problem of a reasonable rate is somewhat 
simpler in the small plant, usually, than in the larger com- 
munity, although the same general methods of investigation 
must be applied to each case before it can be settled whether 
the charges are proper. In a single sentence, the reasonableness 
of the rate is dependent upon a fair return upon the investment 
efter all operating expenses and fixed charges have been de- 
ducted from the total revenue. Where the smaller municipali- 
ties frequently err is in not appreciating the extent to which 
these fixed charges should be applied and the vast differences 
between the possibilities of cheap operation and future develop- 
ment that ordinarily exist between a little plant in a small 
town or village and one in a growing and prosperous city. 
And it is well to be noted also, that not a few small plants 
prejudice their cases before the local authorities by reason of 
the very inadequate methods of keeping track of their expenses 
and fixed charges. Improvement in keeping records of income 
and outgo, with allowances for interest, depreciation, taxes, 
insurance, and extraordinary expenses, wil do much to prevent 
appeals to state boards, after the company comes before the local 
authorities to plead its case. 

In a case which came before the Public Service Commis- 
sion of the Second District, New York, last vear, a charge of 
twenty cents per kilowatt-hour on a meter installation and an 
arc lamp charge of twenty-seven cents per night for five hours’ 
run were sustained against the appeal of the local authorities 
of the village of Adams. Without reviewing the case in 
full at this time, it may be stated that the plant was of the 
old type, in fair operating condition; it depended on steam for 
its current generation, with the exception of a small water- 
power auxiliary available for short periods; it represented an 
investment of about $17,000 on the Commission’s appraisal ; 
and the rate of twenty cents included free lamp renewals and 
covered considerable labor which was furnished free of charge 
for repairs or new installations. There were twenty-four arc 
lamps installed for street lighting and the plant furnished in- 


candescent light to houses and stores from dark until midnight, 
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also running in the early morning for the accommodation of 
customers, according to the time of vear. The value of the 
power plant was $10,650, and of the distribution svstem, $6,950. 
The supervision of the plant cost about $1,000 per year; the 
gross receipts were about $6,000, and the operating expenses, 
excluding supervision, interest and depreciation, were approxi- 
mately $3,900. 

The Commission found that, allowing six per cent interest 
cn the estimated value of the plant and distribution system, 
and figuring all charges, there was a net deficit for the year of 
almost $1,000, 


point are applicable to hundreds of small stations: “It appears 


The comments made in the decision at this 


to be clear that the above financial showing does not give any 
margin which will justify a reduction in rates, unless it can be 
satisfactorily proved that such a reduction would result in a 
lerge increase in business, and no satisfactory evidence was fur- 
nished that would justify this Commission in concluding that 
a reduction would lead to enough business to justify it. 

The connected load of the plant represents nearly the normal 
demand of a community of this size (eighty-seven customers’ 
meters) and kind, and it is not believed that there is oppor- 
tunity to largely increase the gross receipts, either by the better- 
ment or extension of the service, or by a reduction in the rates. 
Conditions are unfavorable for a steam power operating electric 
plant, in that the use of a plant is limited, the output is small, 
and the interest, depreciation and labor form a relatively high 
proportion of the cost per kilowatt-hour output. . . . The 
public are service does not lend itself to a low rate per lamp 
per year on account of the small amount of service, which is 
approximately 1,200 hours per year per lamp, as compared with 
the all night and every night service prevailing in many larger 
towns and involying about 4,000 hours of hghting per lamp 
per year. 

“The meter rate of twenty cents per kilowatt-hour for in- 
candescent lights for houses appears high as compared with 
larger places, and inquiry by the village authorities is therefore 
justified. It, however, appears clear that no profit is being 
made by the company, and it should be remembered that the 
small demand for electric light in a village of this size involves 
a high cost of plant and of distribution system per unit of out- 
put. In fact, it is very questionable whether the amount of 
electric ighting which can be secured in a village of this size 
justifies the installation of an electric-light plant at all unless 
cheap waterpower is available.” 

These principles should be emphasized wherever appeals 
are made in thinly populated communities for rate reductions, 
and the whole situation carefully figured over with all the 
contingencies in mind. Inch by inch, the American people are 
learning that there are fundamental differences between the 
supply of electrical energy and the sale of tangible merchandise 
which render it impossible to sell the product of a central sta- 
Public 
sentiment unquestionably can be educated to appreciate these 


tion as sugar and flour are retailed over the counter. 


points if sufficient pains are taken to explain the technical 
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features of production and the numerous and legitimate ex- 


penses which surround them. 


INCOME PER INHABITANT. 
Population is the basis of income in general electrical sup- 
ply. 
For this reason the population of a city is one of the 
first considerations when the probable earnings of an electric 
True it is that the 


bare figures for population without data as to its character and 


plant there located are to be determined. 


occupation are an uncertain basis for the computation of earn- 
ings. On the other hand, where the population and the nature 
and extent of the industries in a city are known, a reliable 
estimate of electric earnings can usually be made. 

For the purpose of such an estimate, however, it is very 
necessary to have a record of what has been done elsewhere 
under similar conditions, and it is also desirable to know the 
time in which the given results were reached. 

Recently a municipal electric plant was proposed for a 
certain city, and an estimate was put before the Council that 
purported to show a probable gross earning of nearly four 
dollars per inhabitant annually from commercial business alone, 
during the second year of operation, though a private corpora- 
tion owned an electric system that it was not proposed to pur 
chase, in the same city. 

Subsequently, when Alton D. Adams, of Boston, Mass. 
was asked for an opinion as to the proposed municipal plant, it 
was thought desirable to collect some data as to the earnings of 
electric plants in cities of somewhat similar size to the one in 
question, and a part of the data thus obtained is presented 
below. l 

The figures for population are from a state census, and the 
year for which incomes are given covers one-half of the census 
year. Each of the electric plants considered had been estab- 
lished not less than fifteen years, had no competition, and its 
prosperous condition was the result of a gradual growth. 

In each case the electric plant is owned by a private cor- 
poration, and where energy was sold to electric railways or to 
other companies engaged in electrical supply, the income thus 
obtained is not included in that given here. 

One plant was located in a city of 33,000 population, and 
the gross electric income per inhabitant was $3.21 for both 
public and private service, of which $1.03 was for street light- 
ing alone. This city is devoted to manufactures to an unusual 
degree, but many of the mills require large units of power that 
the electric plant has not been able to supply. A large per- 
centage of the population is employed in the mills and is not 
able to pay electric rates for house lighting, and the opportunity 
for store, theatre and hotel lighting is less than usual for aà 
So it was in this case that all commercial 
service vielded $2.18 per inhabitant during the year in question, 
and of this amount $1.27 was from lighting and $0.91 from 
power supply. 


In another city the population wag 37,000, and the total 


place of this size. 
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electric income amounted to $3.70 per inhabitant for the year, 
of which $1.07 was derived from street lighting and $2.63 from 
all other light and power service. The population here in- 
cluded a good proportion of well-to-do people, varied manufac- 
turing interests, and only limited theatre and retail facilities, 
with the result that the power load yielded $0.39 and the com- 
mercial lighting $2.24 per inhabitant, during the year. 

A smaller city than either of the above contained 20,000 
people, and the entire earnings of the electric plant were $3.01 
per unit of the population, while only $0.60 of this amount 
was from street lighting and $2.41 was earned by commercial 
service. This was a college town with a moderate amount of 
manufacturing and of retail business, so that of the $2.41 per 
inhabitant $0.30 was the income from motor service and $2.11 
from private lamps. 

Fifteen thousand people in another city paid $4.31 each on 
an average for electric light and power during the year, and of 
this sum $1.70 went for street lamps and $2.61 for commercial 
service. This city has many residents of large means, is some- 
thing of a summer resort, and is too near a far larger city to 
do much in retail trade. Its manufacturing interests are quite 
moderate, and this may account for the fact that motor service 
vielded only $0.23 while $2.38 per inhabitant was obtained from 
commercial lighting. i 

In the last place here considered the population was a 
little under 13,000, the smallest of any of the five cities named, 
but the electric earnings per inhabitant were the largest, being 
$5.10 on an average. . Street. lighting was an item here of $0.87, 
leaving $4.23 as the average commercial income from each resi- 
dent of the city during the year. This city offered an unusually 
good field for the development of a power load, owing to its 
large number of manufacturing plants using ten to 100 horse- 
power each, and this field was well developed, so that the in- 
comes from commercial light and power, respectively, were 
equal during, the year in question. 

Demands for lighting by the retail, theatre and hotel in- 
terests were only moderate, but the economic condition of the 
population gave a good opening for electric lamps in residences. 
Of the total commercial income amounting to $4.23 per in- 
habitant, the yield of electric power service was $2.12 and of 
lighting $2.11. 
vice is more than double that in either of the other cities 
named, and it is safe to say that it has been duplicated in 


This figure of $2.12 income from power ser- 


very few cities anywhere in the world. 

Reverting to the proposed municipal electric plant in a 
city of similar size to one of the above, and making any reason- 
able assumption as to conditions there, it is easy to form an 
opinion from the above data as to whether an earning between 
three and four dollars per inhabitant could fairly be expected 
during the second year of its operation, in the face of competi- 
tion by the existing system. 

Before cities build municipal electric plants they should 
have before them reasonable estimates of earnings, and not rely 
on fairy tales. 
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ANOTHER ELECTRICAL TRIUMPH IN THE MUSICAL 
WORLD. 

A new musical instrument operated by electricity has lately 
made its first public appearance in Boston at a concert, in 
which the Boston Symphony Orchestra also took part. The 
new device is called the Choralcelo, and its essential peculiarity 
consists of the vibration of piano wires by electromagnets, re- 
sulting in the production of tones of surpassing purity, if the 
judgment of those who have heard the ‘instrument is to be 
credited. The working parts of the instrument are housed int a 
case resembling that of a rather large upright piano, and the 
instrument may be played as a piano by the ordinary percus- 
sion hammers and keys, either separately or at the same time, 
with the electromagnetic action. The tones of the instrument 
are said to resemble those of both stringed and wood equipment 
for orchestral service, and the organ characteristics are reported 
to be perhaps the most beautiful of all. Less than one horse- 
power of electrical energy is required to operate the Choralcelo 
in full harmony. 

The future of such an instrument must be left to the 
musical world, but from the scientific point of view it is sig- 
nificant that electricity should be the medium for the produc- 
tion of effects which never before have been heard by the human 
ear. The Choralcelo principle being established, electricity has 
Mankind 


will find it hard to pay the debt it now owes to this wonderful 


added one more benefaction to human enjoyment. 


medium, which astonishes us vear after vear with its achieve- 
ments in the betterment of conditions on this troubled planet. 
Life without electricity is now almost unthinkable in civilized 
communities. Each new step forward, whether in the trans- 
mission of the energy of mighty cataracts over vast and varied 
reaches of land and water to drive the looms of industry hun- 
dreds of miles from the power house, or in the improvement of 
human intercommunication or enjoyment, marks the approach 
of the goal at which civilization will depend upon electricity 
almost to the exclusion of all other natural agencies. The 
possibilities of the immaterial bridge of ether between the cause 
and its effect desired, are vet far from exhausted. We often 
hear it said that the electrical field is overcrowded with workers, 
but the introduction of new apparatus for the benefit of human- 
ity constantly expands it. We may discover few fundamental 
principles in the early part of this century, but each new appli- 
cation which does something better than before, or which creates 
an entirely new source of profit or enjoyment, widens the sphere 
of the whole electrical world. The indirect benefits of each new 
development are difficult to measure, but they are real. The 
introduction of a new device and the creation of a demand for 
it stimulate activity all along the line. Existing facilities are 
used to a larger extent, labor is freshly employed and materials 
purchased and transported. Demands for power, light and 
communication arise, to the benefit of the central station and 
the manufacturing plant. It is desirable to realize these inci- 
dental conditions no less than the fundamental gain which the 


world obtains when a new development is perfected. 
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CALIBRATION OF A BALLISTIC GAL- 
VANOMETER FOR CLOSED CIR- 
CUIT WORK, 


BY F. M. HARTMANN AND ALBERT BALL. 


One of the difficulties met with in mak- 
ing magnetic tests by means of the test 
coil and ballistic galvanometer arises 
from the damping of the needle due to 
the current induced by the swing. 

The variation of the earth’s magnetic 
field at most points, where such tests are 
likely to be made, makes necessary the 
use of a galvanometer of the D’Arsonval 
type and of the condenser method of 
calibration. In order to make use of such 
a calibration when the galvanometer is 
used on a closed circuit the following 
method has been found most convenient: 

A definite quantity (q) is discharged 
from a condenser through the galvanome- 
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DEFLECTIONS DAMPED-RESISTANCES AS SHOWN. 


ier and both the first and second swings 
of the needle are noted. The same quan- 
tity is again discharged, note being made 
that the first swing agrees with that pro- 
duced by the first discharge, and just as 
the needle passes the zero point the 
galvanometer circuit is closed through the 
same resistance as the test-coil circuit 
in which the galvanometer is to be used, 
and the second swing again noted. This 
second swing is made under preciscly the 
same conditions of damping as when the 
galvanometer is used in the magnetic 
test. 

If we call the open-circuit swing d, 
aud the corresponding damped swing d’, 
we may by varying q determine values of 
d, corresponding to several values of d’, 
throughout the range of the instrument. 
If a curve be plotted with these values 
as co-ordinates we may use the gal- 
vanometer on the closed circuit, observe 


the damped deflections and from the 
curve determine what the deflections 
would have been had there been no damp- 
ing. From these corrected deflections and 
the calibration curve we may determine 
the quantity of electricity. 

The reliability of such a calibration 
depends of course upon the ability of the 
cbserver to close the key at the instant 
the needle reaches the zero point. That 
the probable error need not be large may 
be seen from the following results ob- 
tained by Geo. F. Bateman in the Cooper 
Union Laboratories, New York, N. Y., 
under the direction of the authors: 
DEFLECTIONS READ BY LAMP AND SCALE 

—SCALE DIVISIONS ABOUT ONE 


MILLIMETRE. 


Second Swing, 
aen Open, Circuit Closed Through 
Firs Second 50,000 10,000 1,000 
Swine Swing. Ohms. Ohms. Ohms. 
140.4 133.0 121.8 92.2 30.5 
140.4 133.0 122.5 90.8 29.0 
140.4 133.0 121.5 91.5 31.0 
140.4 133.0 122.0 92.0 31.5 


The curves plotted from these data in- 
dicate the consistency of the observations, 
The first set of curves are plotted as al- 
ready stated. The second set of curves 
plotted between q and d,, d, and d’, is 
even more useful, as the quantity of ele- 
tricity corresponding to any deflection 
may be read off directly; e. g., if the 
damped deflection (first swing) in a mag- 
netic test in which the resistance of the 
galvanometer circuit is 10,000 ohms is 
eighty scale divisions, the corresponding 
quantity of electricity is six micro- 
coulombs. 
egoe——_ — 

New System of Electric Traction in 

Switzerland. 

Consul Francis B. Keene, of Geneva, 
reports that a new system of electric trac- 
tion, invented by a Vienna firm of engi- 
neers, is soon to be the subject of exten- 
sive experiment at Sion, in the Swiss 
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Means 140.4 133.0 122.0 91.6 30.4 


It will be noted from the above set 
of ten readings that even when the damp- 
ing was as much as seventy-five per cent 
of the open-circuit swing, the maximum 
variation of the individual observations 
from the mean is only about four per 
cent, while with smaller damping the 
variation is much less. 

In the following table the deflections 
given are means of five observations: 


Second Swing, 


e Circuit 
Open Circuit, Closed Through 
Micro- First Second 50,000 10,000 1,000 
Coulombs. Swing. Swing. Ohms. Ohms. Ohms. 
1.085 20.4 20.1 18.3 14. 
2.170 41.2 40.0 369 is 0 aa 
3.260 62.2 59.5 54.4 41.7 13.5 
4.35 83.0 79.5 72.9 55.0 18.2 
5.43 104.5 99.5 91:3 68.4 22.7 
6.51 126.0 119.5 109.3 82.5 26.9 
7.23 140.4 133.0 122.0 91.6 30.4 


Canton of Valais, known as the Rhone 
Valley. It is described as having only 
an overhead contact cable, without ground 
rails, and the claim is made that it saves 
unnecessary expense, and that it will prob- 
ably be adopted for tramways with steep 
gradients and for mountain railways. 
Further details of the system are withheld 
until after the tests. 

ede 
Conservation of Waterpowers—Action 

by the National Government. 

An order has been issued from the De- 
partment of the Interior, Washington, 
D. C., that the Director of the Geological 
Survey shall ascertain what waterpowers 
are in the public domain, and not within 
the bounds of the national forests, for 
the purpose of taking such steps as may 
be necessary to procure legislation by 
Congress to control and regulate the dis- 
position of these sites. L. 
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REVIEW OF THE WATERPOWERS 
OF SOUTH CAROLINA—DEVEL- 
OPED AND UNDEVELOPED. 


BY S. MAYS BALL. 


G. E. Shand, C. E., estimates that 
there 1s approximately 300,000 horse- 
power available on the streams of the 
state of South Carolina for practical de- 
velopment, of which about 125,000 has 
been developed, though not all utilized, 
leaving 175,000 horsepower in the state 
still available. The waterpower com- 
panies in the state will sell now, at a 
profit, power to manufacturing com- 
panies at from $17.50 to $25 per electrical 
horsepower, the price depending upon the 
quantity purchased and on the distance 
the current is transmitted. The cost of 
power generated for 3,000 hours per year 
by steam in South Carolina, plants being 
in good condition, using coal at $4 per 
ton and evaporating in the boilers eight 
pounds of water per pound of coal, is 
about as follows per horsepower: 

With high-speed, simple engines. .$23.80 


With Corliss simple, non-condens- 
TE. stag ya oats ais rk oe eens Baie ee 19.31 


With Corliss simple, condensing... 15.59 
With Corliss compound, condensing 11.11 


These figures are for fuel only, and to 
them must be added the cost of main- 
tenance and depreciation of plant, at- 
tendance and supplies, from $6 to $10 
per horsepower. 

The first waterpower in South Carolina 
developed for the purpose of selling power 
was the Columbia Canal. The company 
which owns this is selling power for clec- 
trical transmission to the manufacturing 
plants of that city for lighting and street- 
railway purposes. The first time water- 
power electrically transmitted was used 
for driving a cotton mill in this country 
was from this plant. The owning com- 
pany has more demand for power than 
it can fill. 

The next power developed for sale in 
South Carolina was by the Anderson 
Light and Power Company, at Portman 
Shoals on the Seneca River. This power 
is used at Anderson for lights by cotton 
mills and other purposes. ‘There is a 
greater demand for power at Anderson 
than can be met. 

The Southern Power Company, with 
headquarters in Charlotte, owns six pow- 
ers on the Wateree or Catawba River and 
one on the Broad River. It developed 
one on the Catawba River above Rock 
Hill a few years back, from which it sells 
10,000 horsepower, as do the other com- 


panies before mentioned; the demand for 
power not having been met, it has just 
finished a larger development of 32,000 
horsepower at Fishing Creek on the Ca- 
tawba River and has another under way 
at Ninety-Nine Islands on the Broad 
River. 

The Union Manufacturing and Power 
Company has developed 6,500 horsepower 
at Neals Shoals on the Broad River, all 
of which is sold to cotton mills at Union. 

“Hugh McRae & Co., of Wilmington, 
have recently purchased Hattons Ford 
en the Tugaloo River, where they will 
utilize about sixty feet fall to generate 
5,000 horsepower for sale in Anderson, 
seventeen miles away. 

The Saluda River Power Company has 
developed about 3,000 horsepower at a 
point on the Saluda above Greenville that 
is transmitted and sold in Greenville. 

The Savannah River Power Company 
has about completed a development at 
Greggs Shoals on the Savannah, from 
which it will furnish power to Anderson, 
Abbeville and Greenwood. 

The Twin City Power Company pro- 
poses to develop immediately quite a 
large power on the Savannah, about 
twenty miles from Augusta, Ga. 

The streams of South Carolina have 
not been very definitely surveved. When 
this work is completed it is believed that 
from such a survey there will be found 
hundreds of undeveloped powers avail- 
able in the state that could be made eco- 
nomical producers of power where manu- 
facturing plants now demand it. 

The abundance of rock and sand for 
building purposes and the good founda- 
tions available for hydraulic construction 
make a low cost of developing powers 
which have been from $60 to $150 per 
horsepower, including electrical transmis- 
sion. The local conditions, size of devel- 
opment and length of transmission lines 
affect cost to a large extent. The shoals 
are for the most part formed by gneiss 
ledges, which furnish good building 
stone. 

The state of South Carolina is divided 
geologically into six sections, viz.: Sea 
coast, lower pine belt, Red Hills country, 
Sand Hills, Piedmont section and moun- 
tains. The first three sections are flat 
land which attains an elevation of about 
130 feet above sea level at the foot of the 
Red and Sand Hills and Piedmont region. 
The Red Hills have elevations up to 500 
feet ; the Sand Hills elevations of 700 feet; 
the Piedmont of 1,200 feet, the mountains 
cf over 3,000 feet. The large waterpow- 
ers, developed and undeveloped, are in the 
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Piedmont section, which extends north of 
Columbia and to the foot of the moun- 
tains, while numerous smaller powers are 
to be found in the streams of the Sand 
Hills and mountains. 

There are three great river systems 
that drain the state—the Pedee, Santee 
and Savannah. 

Pedee River.—This river has its source 
in the northwest corner of North Caro- 
lina, with one feeder extending up into 
Virginia. After traversing 150 miles of 
North Carolina and draining 9,700 
square miles of its territory, it enters 
South Carolina and flows on to the ocean 
at Georgetown. This river is navigable 
from the ocean up to Cheraw, where the 
first river falls come at the foot of the 
Sand Hills. Although this is the largest 
river that flows in the state, it has no 
valuable waterpowers of note in South 
Carolina, as it reaches its low level shortly 
after crossing the state boundary line. 

Santee River.—This river system com- 
prises the Congaree and Wateree rivers 
with their tributaries and furnishes the 
larger part of the waterpowers of the 
state. The Congaree River is formed by 
the junction of the Broad and Saluda riv- 
ers at Columbia. It has no waterpowers 
except at the point of formation, where 
the Columbia Canal utilizes a portion of 
its waters and fall. The Broad River 
rises in the mountains of North Carolina 
end carrying the drainage from 1,400 


square miles it enters the state of South 


Carolina at an elevation of 120 feet 
above sea level, giving a total fall of 630 
feet and having a total drainage area of 
4,950 square miles. The Saluda River 
rises in North Carolina and drains 300 
Square miles of that state. Some of its 
waters spring at an elevation of over 
,000 feet, and at its formation by the 
junction of the South Forks and Middle 
Saluda it has an elevation of 900 feet, 
giving a total fall from this point to 
its juncture with the Broad of 766 feet: 
it has a total drainage of 2,350 square 
miles. The Wateree River (known as the 
Catawba) is navigable up to the shoals 
above Camden. This river rises in the 
middle portion of North Carolina and, 
carrying the drainage from 3,085 square 
miles of that state, it enters South Caro- 
lina at an elevation of about 515 feet, 
giving a total fall within the state of 
395 feet down to Camden, where it 
has a drainage arca of 4,376 square 
miles. 

Savannah River.—For its full length 
this river is the boundary between South 
Carolina and Georgia} and \its\ ¢ribu- 
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taries, the Tugaloo and Chatuga rivers, 
form the state line up to the extreme 
northwestern corner of the state of South 
Carolina. The headwaters of the Tuga- 
loo and Seneca rivers have their source 
over 1,000 feet above sea level, and these 
rivers form the Savannah at an eleva- 
tion of 567 feet and bring to it the 
drainage from 1,970 square miles of 
country. The Savannah flows down to 
Augusta, Ga., through 337 feet of fall, 
and at that point has a drainage area of 
6,830 square miles. This river and its 
tributaries have many valuable developed 
and undeveloped waterpowers. 

The rainfall in all the basins of “South 
Carolina is approximately fifty-one inches, 
but in the mountainous section, which 
includes the greater part of the North 
Carolina drainage area of the Santee and 
Savannah systems, the rainfall is much 
greater, and this mountainous section is 
of great value in maintaining the even 
flow of the rivers, both on account of 
large rainfall and of its large wooded 
area. The Sand Hills are also excellent 
feeders, as their porous soils absorb a 
large proportion of the rainfall, giving a 
greater flow per square mile of drainage 
area than any other section. 

Discussing the rivers in South Caro- 
lina separately, we find the following 
known powers which are of interest: 


ON THE BROAD RIVER. 


Along the Broad River are located: 

(1) The Columbia Canal, which, by 
means of an eight-foot dam and three 
miles of canal, brings the waters of 
the Broad River to power houses on 
the Congaree River, where it is utilized 
under an average head of twenty-eight 
feet, generating under ordinary condi- 
tions about 10,000 horsepower, the 
greater part of which is utilized by meane 
of electrical transmission, in the cotton 
mills of Columbia and for lighting and 
street-railwav purposes. This location is 
susceptible of a larger power development 
by building a dam across the Congaree 
River, and thus utilizing the waters of 
the Saluda River also, the waters from 
the Broad River only being used at pres- 
ent. 

(2) Property of the Central Carolina 
Power Company, which proposes to build 
a dam one mile above the mouth of Little 
River, and pond the water up to Alston, 
a distance of about ten miles. The fall 
is thirtv-one feet, the horsepower 10,000 
primary and 10,000 secondary. This lo- 
cation is sixteen miles above Columbia. 

(3) Parr’s Shoals Power Company, 
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just above Alston, where a development 
with about thirty-two-feet fall, and a 
large pondage, is contemplated. The 
drainage is from 4,600 square miles, and 
the location twenty-eight miles above Co- 
lumbia. 

(4) Union Manufacturing and Power 
Company, two miles above the crossing 
of the river by the Seaboard Air Line, 
where a twenty-four-foot development has 
been made, giving 8,000 horsepower, 
which is used in driving cotton mills in 
Union, twelve miles away. | 

(5) At Lockhart Shoals, about twelve 
miles above the Union Manufacturing 
and Power Company’s dam, the river has 
a fall of fifty feet and a drainage area 
of 2,400 square miles. Part of the power 
is utilized with a thirty-foot fall to de- 
velop about 5,000 horsepower, which is 
used in driving the Lockhart Cotton 
Mills. 

(6) Ninety-Nine Islands, owned by 
the Southern Power Company, where 
there is a fall of fifty-one feet available. 
The development of this power is now 
under way. It will form one of several 
powers developed by the Southern Power 
Company, all of which will be electrically 
connected by a system of transmission 
Jines furnishing power to all of the large 
towns in the northern central part of 
South Carolina (Lancaster, Chester, Rock 
Hill, Yorkville, Gaffney, Spartanburg) 
and to a number of towns in North 
Carolina. 

(7) At Cherokee Falls, near the cross- 
ing of the river by the Southern Railway’s 
main line, the fall is fifty feet. A power 
company has made arrangements to de- 
velop a large power at this point. 

These powers of the Broad River do 
not account for 250 feet of fall within 
South Carolina, much of which is yet 
to be developed by capitalists at other 
points than those here mentioned. 


ON THE SALUDA RIVER. 


On this river there are the following 
notable powers: 

(1) Saluda Factory and mouth of the 
river. There is about twenty-six-feet 
fall here, and the drainage area is 2,350 
square miles, but this fall could best be 
utilized in connection with the Columbia 
Canal, as above mentioned. 

(2) Dreher’s Shoals, about ten miles 
above the mouth of the river, where it 
is proposed to build a fifty-foot dam and 
develop 10,000 horsepower. Drainage 
arca is 2,200 square miles. 

(3) From Long’s Ferry up the river 
for fifteen miles, there are a series of 
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shoals, giving a total fall of eighty-nme 
feet, which could be utilized in one or 
more developments that would furnish 
20,000 horsepower. 

(4) The next power of any im. 
portance is at Ware Shoals, where there 
is a development utilizing sixty-five feet 
fall and furnishing 6,000 horsepower 
which is partly utilized by the Ware 
Shoals Manufacturing Company’s cotton 
mill. 

(5) The Belton Power Company, 
which utilizes about forty-feet fall, is 
developing approximately 4,000 horse 
power for use in cotton mills at Belton, 
Williamston and Anderson. 

(6) The Pelzer Manufacturing Com- 
pany has two developments, the lower 
with forty feet fall, furnishing 5,000 
horsepower for electrical transmission to 
its mills, and an upper development with 
twenty-six feet fall, driving mills No. 1 
and No. 2, and developing 2,500 horse- 
power. 

(7) The Piedmont Manufacturing 
Company, which utilizes twenty-four feet 
fall in its cotton mill. 

(8) The Saluda River Power Com- 
pany, above Greenville, has made a de 
velopment which furnishes power to some 
mills in Greenville. 

These powers mentioned as on the 
Saluda River do not account for 450 feet 
of its total fall, much of which could be 
developed yet. 


ON THE WATEREE (OR CATAWBA) RIVER. 


The Wateree and Catawba rivers have 
eix valuable powers, all of which are 
owned by the Southern Power Company, 
of Charlotte, N. C. These powers are 
as follows: 

(1) Wateree Canal, just above Cam- 
den, where there is a fall of fifty-two 
feet and drainage area of 4,376 square 
miles. 

(2) Rocky Creek, Great Falls and 
Fishing Creek—these three falls have 8 
total fall of 173 feet. The development 
of Great Falls has just been completed 
and the others will be undertaken so soon 
as demand for power warrants. 

(3) Landsford, near Lancaster, is the 
next power where there is a fall of forty 
feet. | 

(4) Catawba comes next, where the 
Southern Power Company has had a 
10,000-horsepower plant in operation for 
several years, furnishing power to Rock 
Hill, Fort Hill, Pineville and Charlotte. 

The powers mentioned do not cover 
100 feet of the river’s fall, some of which 
céuld probably be» developed, especially 
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between the Wateree Canal and Rocky 
Creek. 
ON THE SAVANNAH RIVER. 


The Savannah River furnishes a con- 
siderable number of powers: 

(1) Augusta Canal, forty-five feet fall. 

(2) Blue Jacket and Little River 
Shoals. 

(3) Twin City Power Company, which 
proposes to develop thirty-three feet fall, 
with a possible development of fifty feet 

(4) Calhoun Falls, where there is a 
fall of seventy-five feet. This is one of 
the biggest powers in South Carolina, and 
a company has been formed looking to 
its development. It is owned by J. C. 
Calhoun, of New York. 

(5) Cherokee Falls, the property of 
the Savannah River Power Company, 
where it is proposed to develop 6,600 
horsepower under a head of twenty-six 
feet. 

(6) Gregg Shoals, owned and devel- 
oped by the Savannah River Power Com- 
pany—fall, 13.6 feet; 3,000 horsepower. 
Power is transmitted to Anderson, Ab- 
beville, Greenwood and Calhoun Falls 
through sixty-five miles of line at 23,000 
volts. 

(7) Middleton’s Shoals, where there is 
a fall of eighteen feet. 

(8) McDaniels Shoals, where there is 
a fall of thirty feet. 

(9) Andersonville, fall unknown, but 
raid to be a very valuable property. 


TRIBUTARY RIVERS. 


The meagreness of the data available 
regarding the shoals on the rivers trib- 
utary to those given above, prevents any 
definite description of them, except that 
the United States Government Surveys 
give some approximate data regarding the 
streams in the northwestern portion of 
the state, from which the following’ are 
taken: 

Enoree River.—The Enoree River is 
the first tributary to the Broad River 
and has a drainage area of 730 square 
miles and a fall of 573 feet, or about 
seven feet to the mile.: The available 
powers are: (1) Musgrove Mill, fall 
about ten feet, drainage area 400 square 
miles; (2) Yarboro’s Mill, fall 16 feet, 
drainage area 400 square miles; (3) Long 
Shoals; (4) Enoree Mills, fall seventy 
feet. utilized for driving cotton mill; (5) 
Van Patton Shoal, fall fifty-five feet, de- 
velopment commenced ; (6) Pelham Mills, 
fall eighteen feet. | 

Tyger River—The Tyger River has a 
drainage area of 720 square miles and 
a fall of six or seven feet to the mile. 


Its powers are small, and there are only 
four developments on it, according to 
Civil Engineer Shand, before referred to; 
two are at Tucapau for the Tucapau 
Mills, and one at Appalachee, where 
2,000-horsepower wheels have been put in 
to operate under a forty-seven-foot head, 
and at Fairmont for the Tiger Cotton 
Mills. There must be several good 
powers on this stream and its headquar- 
ters capable of furnishing several hun- 
dred horsepower. At Hill’s Factory, be- 
tween Union and Laurens, there is a fall 
of forty feet, which should be of value. 
The drainage area at this point is 308 
square miles. 

Pacolet River—The Pacolet River 
drains 475 miles and has an average fall 
of six or seven feet to the mile. In its 
upper part the bed of the river is very 
precipitous, furnishing many good powers. 
The Pacolet Manufacturing Company 
utilizes a sixty-foot fall in its mills and 
the Clifton Manufacturing Company a 
twenty-two-foot fall. The Mary Leuise 
Mills, near Cowpens, have a developed 
power on this river, and J. B. Cleveland 
owns two powers, one at Big Island, a 
thirty-five-foot fall, and one at Flat Rck, 
a twenty-eight-foot fall. 

Saluda River Tributaries.—The Saluda 
River has several tributaries with good 
powers. Twelve-Mile Creek, in Lexing- 
ton County, has a heavy fall and drains 
a sandhill country, from which the run- 
off is regular and large. The Lexington 
Manufacturing Company uses a twenty- 
six-foot fall, generating 200 horsepower, 
and between its plant and the river there 
is much available power for small manu- 
facturing plants. Other tributary creeks 
from these same hills must also furnish 
many small available powers. The 
Reedy River, a tributary of the Saluda, 
has a drainage area of 386 miles, that 
has a very heavy fall. There are many 
small powers on this stream. The first 
is at Bovd’s Mill, where a fifty-foot de- 
velopment, giving 1,000 horsepower, is 
proposed. Above this, there are many 
undeveloped falls or shoals. The largest 
power on the upper part of the stream is 
at Greenville, where there is a total fall 
of over cighty feet, the greater part of 
which is used in several manufacturing 
plants. 

Tributaries of Wateree and Catawha.— 
The only notable tributaries of the 
Wateree and Catawba rivers are as fol- 
lows: Pine Tree Creek, near Camden, 
on which the Hermitage Cotton Mills has 
a development. Fishing Creek, in Ches- 
ter County, on which there have been 
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several small developments of from fifty 
to 100 horsepower. Congaree Creek, a 
tributary of the Congaree River, is a 
Sand Hill stream, with a good fall and 
even flow, on which several good small 
powers could be developed. The Saxe 
Gotha Mills, on one of its tributaries, 
vtilizes fifty horsepower. There are sev- 
eral small powers on these streams suit- 
able for local use. 

Tributaries of Savannah River.—The 
tributaries of the Savannah furnish a 
Jarge number of powers about which little 
detail is known, but the following will 
give the total power in these streams, 
figuring one-half of the total fall for the 
full drainage area: 

At Bath, seventeen-foot fall, 600 horse- 
power; at Langley, twenty-two-foot fall; 
at Graniteville, fortv-three-foot fall, 600 
horsepower; at Vaucluse, forty-eight-foot 
fall, 400 horsepower. These four powers 
are on the Big Horse Creek, and the 
amount of power developed covers prac- 
tically all available. 

In addition to these four on Big Horse 
Creek, there is a fall of thirty-five feet 
with 1,000 horsepower at Big Island and 
a fall of twenty-eight feet and 800 horse- 
power at Flat Rock, the property of J. 
B. Cleveland, before referred to. The 
horsepower is given approximately only, 
and generally indicates the horsepower 
claimed by the owners of the property. 

Chattooga River.—To mouth of West 
Fork River, 3,500 feet fall, 8,072 horse- 
power; to mouth of Stekoa Creek, 400 
feet fall, 3,076 horsepower: to mouth of 
Tallulah River, 100 feet fall, 1,582 horse- 
power; to mouth of Panther Creek, 100 
feet fall, with 2,183 horsepower; to mouth 
of Chauga River, 150 feet fall, with 4,098 
horsepower. 

Tugaloo River.—To mouth of Choaster 
Creek, fifty feet fall, 1,700 horsepower; 
to junction with Seneca River, thirty- 
three feet fall, 1,289 horsepower. 

Chauga River.—To junction with Tug- 
aloo River, 1,050 feet fall, 1,569 horse- 
power. 

Whitewater River.—To mouth of Big 
Eastatoe Creek, 3,200 feet fall, 14,954 
horsepower. 

Keowee River—To mouth of Little 
River, 150 feet fall, 1,524 horsepower. 

Seneca River.—To junction with Tug- 
aloo River, 108 feet fall, 3,626 horsepower. 

Little River (Abbeville County).—To 
mouth of Long Cane Creek, 425 feet fall, 
4,431 horsepower; to junction with Sa- 
vannah River, sixty-five feet fall, 1,405 
horsepower. 

Little River (Oconee County),\750 feet 
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fall, 2,302 horsepower. Twelve - Mile 
Creek, 975 feet fall, 3,792 horsepower. 
Conneross Creek, 725 feet fall, 1,681 
horsepower. Eighteen - Mile Creek, 540 
feet fall, 831 horsepower. Twenty-Three- 
Mile Creek, 450 feet fall, 839 horsepower. 
Twenty-Six-Mile Creek, 450 feet fall, 
738 horsepower. Big Generostee Creek, 
300 feet fall, 619 horsepower. Little 
Generostee Creek, 300 feet fall, 247 
horsepower. Rocky River, 540 feet fall, 
3.423 horsepower. Long Cane Creek, 
375 feet fall, 1,752 horsepower. 

The data given in this article cover 
about all that is known at this time re- 
garding the waterpowers of South Caro- 
lina. A perusal of this article, together 
with the list of cotton mills in South Car- 
clina operated wholly or in part by water- 
power, given in the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN of January 9. 
covers the present situation in that state. 

This review is made based on data and 
figures, kindly furnished the writer by 
Hon. E. J. Watson, Commissioner “of 
Agriculture and Immigration, of South 
Carolina, and from a report made by 
Civil Engineer G. E. Shand, to both of 
whom credit is gratefully acknowledged. 

edo — i 
Electrical Apparatus of St. Clair Tunnel. 

Before the recently electrified St. Clair 
tunnel was delivered into the hands of the 
railway it was operated by the contractors 
for a period of several months, in order 
thoroughly to test the electric apparatus. 
A report on the operation of the railway 
during this period has recently been pub- 
lished. This report shows that the elec- 
tric locomotives handled 1,000-ton -trains, 
as against 700-ton trains with steam loco- 
motives. The electric trains, numbering 
on the average 27.3 cars per train, made 
the run of the electrified section in ten 
minutes, as against steam trains averaging 
19.7 cars, which required fifteen minutes 
for the same distance. The steam loco- 
motives consumed nearly $5,000 worth of 
coal per month, as against $1,150 per 
month for the electric service, the reason 
for this difference being that steam loco- 
motives had to burn hard coal costing $6 
a ton, while soft coal at $2 a ton may be 
used in the power station. 
ede 

The Rubber Industry in Mexico. 

Consul W. W. Canada, of Vera Cruz, 
Mexico, in a consular report, gives some 
interesting notes on the rubber industry 
in Mexico, which is not proving so profit- 
able ‘as was expected. Copies of this re- 
port may be obtained from the Bureau of 
Manufactures, Washington, D. C. 
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The Application of Alternating Currents 
to Modern Steamship Requirements. 


In a recent paper read before the (Brit- 
ish) Institute of Marine Engineers, John 
McLaren strongly advocated the use of 
elternating-current installations for vari- 
cus purposes on ships. 

A system of gas-driven electric gener- 
alors and motors was proposed, which 
would do away with the donkey boiler 
and its steam and exhaust pipes and ac- 
cessories. The engine-turning gear, the 
multifarious pumps and fans, the ash 
hoists, steering gear, refrigerator plant. 
and many other devices at present oper- 
ated by steam, could be more efficiently 
and satisfactorily operated by alternating- 
current motors. Moreover, the gas-elec- 
tric generating plant would require only 
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mended for the generating set, and the 
polyphase type for the motors. The ad. 
vantages of the latter are obvious for ship- 
beard use, as it is self-starting, operates 
practically at constant speed from no load 
to heavy overloads, and develops very 
nearly its maximum torque in starting at 
full load. This latter condition js yery 
necessary in operating winches, pumps. 
fans, etc. = 

The author pointed out that the three- 
phase, three-wire system should be 
adopted, owing to having a combined 
power and lighting load, to the saving in 
copper effected, and to other economies, 
including that of space taken up by the 
machinery. 

Mr. McLaren . proceeded to discuss the 
amount of power required to operate the 
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STREET SCENE, YOROIBASHI, TOKIO, JAPAN. 


a few moments to put it into operation. 
whereas much time is wasted under pres- 
ent conditions in getting up steam, or 
much money is thrown away by keeping 
up steam when x is not wanted. 

Alternating currents do not affect the 
compass, and alternating-current motors 
are practically unaffected by weather con- 
ditions at sea. | 

The author suggested that the total 
cost of installation of his proposed system 
should be less than that of the present 
type, but he did not go further into this 
question. He did point out, however, 
that a direct-current set would be pro- 
hibitive in cost, owing to the motor trans- 
formers necessary to reduce the direct 
current to a working pressure, and the 
complicated system involved. 

The use of a suction gas engine and 
the flywheel type of alternator was recom- 


auxiliary machinery in certain specific 
cuses and the details of the electric in- 
stallation required therefor. Some inter- 
esting particulars were adduced. 

ede 

A Souvenir from Tokio. 

_ The accompanying illustration is from 
a photograph of one of the main streets 
in Yoroibashi, Tokio, Japan. Under 
date of March 17, C. G. Young, who 15 
making an extended trip in the far East 
writes that the transforming of Japan 's 
not conducive to its artistic betterment, 
but that improvements like steam heat 
are appreciated when, like on the day the 
card was mailed, it was snowing vel 
heavily. Mr. Young reports that pas- 
senger traffic is heavy in Yoroibashi, and 
that the fares are low, the average single 
fare being four sen (a sen is equivalent 
to one-half cent). 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDWARD R. WOLCOTT. 


CHAPTER IX. (Part I.)—MEASURING 
INSTRUMENTS. 


The principles made use of in the con- 
struction of instruments for measuring 
currents and potentials are, in general, as 
follows: 

1. Magnetic action of a solenvid on 
iron. 


FIG. 170.—THOMSON INCLINED-COIL AM- 
METER. 


2. Magnetic action of one solenoid on 
another. 

3. Action of a permanent magnetic 
field on a solenoid. 

4, Electrostatic action of one charge 
on another. 

5. Electrolytic action of a current. 

6. Expansion due to heating. 

7. Inductive action of an alternating 
current on a conductor. 3 

The third and fifth methods are not 
adaptable to alternating-current instru- 
ments. 

Soft iron instruments.—There are two 
ways in which the action of a solenoid 
on iron may be applied to electrical meas- 
urement; the iron may be fixed and the 
solenoid movable, or the solenoid may be 
fixed and the iron movable. Either of 
the above methods can be used for the 
measurement: of alternating currents un- 
less the iron be magnetized, in which case 
they are suitable only for direct-current 
measurement. The former method is not 
used in practice. 

The solenoid and plunger type of in- 
strument was one of the early forms. It 
consists simply of a solenoid carrying the 
clectric current and a piece of soft iron 
carrying a pointer and so suspended as 
to be drawn into the solenoid on the 
passage of the current. The magnetic 
lines of force, generated within the coil 
by the current, exert an attractive force 
upon the iron no matter which way the 
current is flowing through the coil. A 
pointer is attached to the plunger and 
It moves over a calibrated scale as the 
plunger is drawn into the solenoid. The 
cale is calibrated by testing with a cur- 


rent of known strength, if it is to be 
used as an ammeter; if the coil is of high 
resistance for use as a voltmeter, it is 
compared with known potential differ- 
ences. The plunger is counterbalanced by 
a weight or a spring so that the pointer 
will return to zero when the current is 
discontinued. 


FIG. 171.—THOMSON INCLINED-COIL 
VOLTMETER. 


Magnetic vane instruments.—The mag- 
netic vane instrument differs from the 
above in that a rotatable iron vane is so 
mounted within the solenoid: that as the 
current through the latter increases the 


172.—SIEMENS ELECTRODYNA- 
MOMETER. 


FIG. 


vane seeks a more favorable magnetic 
position—and the attached pointer moves 
across the scale. In the Thomson inclined 
cecil instrument, illustrated in Figs. 170 
and 171, the small vane of soft iron a 
rotates about a vertical axis that makes 
an angle with that of the coil. When the 
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attached pointer b is at its zero position 
the vane lies partly across the path of the 
lines of force; as the current is turned on 
if tends to assume a position parallel to 
the lines of force. When used for direct 
currents these instruments are affected by 
stray magnetic fields or masses of iron in 
close proximity. However, a fairly accu- 


FIG. 173.—MECHANISM OF WESTON ALTER- 
NATING-CURRENT VOLTMETER. 


rate reading can always be obtained by 
reversing the direction of the current 
without changing the position of the in- 
strument and taking the average of the 
two readings. 

In the Hoyt magnetic vane instruments 
the vane of soft iron tends to move under 
the influence of the magnetic field gen- 
erated by the current, but is held in posi- 
tion by turning a torsion head, the mag- 
netic action of the field on the vane being 
balanced by the torsion of two small 
springs. A pointer is attached to the 
torsion head. As the current through the 
coil increases the action on the vane is 
stronger; the torsion head and the at- 
tached pointer must be turned to main- 


_tain the vane in its original position. The 


instrument is calibrated so that the posi- 
tion of the pointer indicates the value 
of the current or the electromotive-force 
as the case may be. 
Electro-dynamometer.—The action of 
ene solenoid on another is made use of 
in measuring either alternating or direct 
currents and an instrument embodying 
this principle is shown in Fig. 172, which 
is the Siemens electro-dynamometer. One 
coil, consisting of many turns and divided 
into two parts, is mounted on the upright 
frame as shown. Connected in series with 
this double coil is suspended a coil of only 
one turn, the zero position of which is 
such that its plane is at right angles to 
that of the coil of many turns. It is 
suspended by means of a fine thread, 
which is connected to a coiled spring and 
a torsion head. No matter which way 
the current flows the deflection of the 
suspended solenoid is the sameouniessvits 
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connections with respect to the fixed coil 
are changed. The suspended coil is 
brought back to its zero position on the 
passage of a current by means of the tor- 
sion head; the pointer attached to the 
latter indicates the reading. 

A double coil is used to increase the 
range of the instrument; when a large 


FIG. 174.—MECHANISM OF HOT-WIRE IN- 
STRUMENT. 


current is to be measured the heavy coil 
of fewer turns, is used, and vice versa. 
The Weston alternating-current instru- 
ments are constructed according to this 
principle, as are most indicating watt- 
meters. The connections of a Weston 
alternating-current voltmeter are shown 
in Fig. 173. There are two scales, one 
low and one _ high-reading, either of 
which can be used by changing the con- 
necting terminal. Correction can be 
made for temperature variations by the 
adjustment of the thumb-screw at the 
top, which varies a series resistance. 
Hot-wire instruments.——Hot-wire in- 


struments are built in such a way as to -/ 


indicate the expansion of a wire which is 
being heated by an electric current. The 


FIG. 175.—PLAN OF ELECTROSTATIC 
VOLTMETER. 


heating being proportional to the cur- 
rent, the expansion due to the former can 
be used to indicate the latter. The 
method of operation of a Roller hot-wire 
instrument is shown in Fig. 174; ab isa 
non-oxidizable wire of high resistance and 
low temperature coefficient, which is 
wound around the pullev d, its ends be- 


ing fastened to the plate c. The slack in 
the wires on heating is taken up by the 
spring f, which is also attached to the 
plate c. The arm g is attached to the 
shaft e, on which the pulley d is secured. 
Between the forked arms at the end of g 
is stretched a silk fiber, passing over a 
pulley h, on which is fastened the pointer 
i. Thus any relative movement of the 
two wires is greatly magnified. The cur- 
rent flows only through the wire a and 
not through b; the former expands so 
that pulley d moves arm g and the pointer 
i moves over a calibrated scale. If the 
temperature of the surrounding air in- 
creases, both a and b expand, the spring f 
taking up the slack so that the pointer 
does not move, thus making excellent 
{cmperature compensation. 

Electrostatic voltmeters.—Electrostatic 
instruments are based upon the mutuai 


FIG. 


176.—VITAL PARTS OF WESTING- 
HOUSE ELECTROSTATIC VOLTMETER. 


attractions and repulsions of unlike and 
like charges of electricity, and are par- 
ticularly suitable for measuring the po- 
tential of high-tension circuits. Fig. 175 
shows diagrammatically the principle of 
the electrostatic voltmeter illustrated in 
Fig. 176. T, and T, are terminals, C, 
and C, are two condensers, one plate of 
each being connected to the terminal and 
the other to the two curved plates B, and 
B.. M, and M, are two hollow suspended 
cylinders mechanically connected and ca- 
pable of rotating around a vertical axis. 
The pointer P is attached to them and 
moves over the scale S as the cylinders 
rotate. The condensers C, and C, be- 
come charged from the transmission line 
and the charges on the curved plates in- 
duce opposite charges on the hollow cylin- 
ders. The opposite charges attract each 
other and the evlinders are drawn to the 


alternating-current ammeters. 


Vol. o4— No, 19 


position shown by the dotted line. The 
instruments are built to read Voltages up 
to 200,000 volts and are intended pri- 
marily for testing and experimenta] pur- 
poses. That part of the instrument be- 
low the scale is enclosed in a metal-lined 
wooden box filled with oil. The oil serve 
not only for insulating purposes, but lu- 


FIG. 177.—DETAILS OF REPULSION-TYPE 
INSTRUMENT. 


bricates the movement and renders it dead 
beat. The metal lining screens the in- 
strument from the effect of external elec- 
trostatic fields. 

Induction-type instruments.—The prin- 
ciple of induction is made use of in some 
A fixed 
coil carries the current and adjacent to 
it is a movable disc of some light con- 
ductor, such as aluminum, which carries 
the pointer. Currents induced in the 
disk react with the magnetic field set up 
by the coil, thus causing a movement of 
the pointer that is opposed by a spring. 

A modified form of the induction-type 
instrument is the repulsion type. In this 


FIG. 178.—INTERNATIONAL REPULSION- 
TYPE INSTRUMENT. 


the torque is produced from the direct 
repulsion between a primary and a $- 
cndary or induced current without the 
use of a rotating magnetic field. [llus- 
trations of such an instrument are show? 
in Figs. 177 and 178. In the former 
figure A represents the primary coil an 
B the movable secondary coil of a short- 
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circuited transformer, the laminated iron 
core of which is represented by C. On 
the passage of an alternating current 
through the primary, a current is induced 
in the secondary and tends to move under 
the influence of the mutual repulsion of 
the two coils. This movement is opposed 
by two spiral springs. D is an adjustable 


FIG. 179.—WESTINGHOUSE FREQUENCY 
METER. 


coil used to increase the sensitiveness of 
the instrument. The vane E, which is 
connected to B, swings freely between 
the poles of a permanent magnet F, which 
dampens the movement of the needle be- 
cause of the induced eddy currents. 

Frequency indicators—The frequency 
of an alternating current can be easily 
calculated from the speed at which the 
generator is running and the number of 
pairs of poles, but variations in the fre- 
quency are not readily obtained in this 
way, and the generator is not always ac- 
cessible. 

An instrument for indicating the fre- 
quency is illustrated in Fig. 179. It con- 
sists of two voltmeter coils, one in series 


FIG. 180.—REEDS OF FREQUENCY 
METER IN VIBRATION. 


with a non-inductive resistance and the 
other with an inductive resistance. 
These two act in opposite directions upon 
a rotating shaft carrying a pointer. The 
shaft therefore takes up a position wher« 
the torque of one coil balances that of 
the other. As has already been shown, 
the frequency affects the value of the re- 
actance of an inductive coil and a change 
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in frequency would therefore change the 
value of its current and of the torque due 
to that coil and thus cause a shifting of 
the pointer. The scale over which the 
pointer moves is calibrated to read fre- 
quency directly in cycles per second. 
The principle upon which another type 
of frequency indicator is constructed 1s 
that of resonance. A row of steel strips 
or reeds, each having a free period of 
vibration differing by one or one-half 
vibration per second from its neighbor, is 
arranged so as to be acted upon by a mag- 
net through which flows the current 
whose frequency is to be determined. The 
fluctuating attractive and repulsive action 
of the coil sets into free vibration that 
reed having the same period, or into 
partial vibration adjacent reeds having 
nearly the same period. The reeds as 
viewed from the end appear as shown in 
Fig. 180, which represents a set of reeds 
differing: from each other by one-half 
vibration per second. As can be seen the 
reed representing 49.5 is vigorously actu- 
ated, 49 much less and 50 only a small 
amount, showing that the frequency is a 
little less than 49.5. In this particular 
case it was actually 49.4. A good view of 
one of these frequency meters was shown 
in the ErpcrrIicaL Review anD WEST- 
ERN Exvectricran of January 16, 1909. 
ede 
Fenders Ordered in New York City. 
The New York Public Service Com- 
mission has issued orders to all the street 
railroad companies in Manhattan, Brook- 
lyn, the Bronx, Queens and Richmond to 
equip all their cars, except those operated 
by animal power, with wheel guards or 
fenders approved by the commission. 
The Manhattan and Bronx companies 
must have guards installed on all cars 
by August 1. The Brooklyn and Queens 
cars are to be equipped with fenders by 
July 1. The Staten Island Midland Rail- 
way Company and the Richmond Light 
end Railway Company are ordered to in- 
stall both guards and fenders by July 15. 
In each of these cases drawings and 
specifications for the equipments are to 
be submitted to the commission for ap- 
proval. In the year ended December 31, 
1908, the total number of injuries on the 
lines under consideration was 35,050, 
which included 2,137 seriously injured 
and 434 killed outright. f 
It is calculated that it will cost be- 
tween $200,000 and $250,000 to equip 
the 6,000 cars in use in the five boroughs. 
The total cost of law suits and legal ex- 
penses arising from injuries has been 
$3,500,000. 
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Electric Fire Boats Prove Their Worth. 

Much has been written about Chicago’s 
new electric fire boats, made by the Mani- 
{owoc Dry Dock Company, and famous 
on account of their double turbine equip- 
ment. 

The boats have been in the Chicago 
River for some months past, but had not 
been called into service until the-bad fire 
of April 29, when several grain elevators 
near the mouth of the river were de- 
stroyed. The fact that the fire did not 
spread far and wide over that section of 
ihe city was attributed to the work of the 
“Graeme Stewart” and “Joseph Medill,” 
the sister boats, driven by Curtis turbine 
engines, furnished by the General Elec- 
tric Company. It was 4:30 in the morn- 
ing when the “Graeme Stewart” answered 
the first alarm, and almost immediately 
she was in service with full pressure on 
the two gun nozzles, firing huge streams 
of water from the turrets. 

It is a source of great satisfaction to 
record the success of these turbine fire 
boats, as they were the first of their kind, 
though the design and build is now being 
copied in Paris and other large cities. 
He 

Metropolitan Sale June 1. 

June 1, 1909, has been fixed as the 
date for the sale of the property belong- 
ing to the Metropolitan Street Railway 
Company, in accordance with the decree 
of the United States Circuit Court in the 
action brought by the Guarantee Trust 
Company of New York. Joseph P. Day 
has been designated as the auctioneer. 

He will offer the property for sale at 
the north main entrance of the County 
Court House, New York city, at 1 o’clock 
on the day mentioned. His instructions 
from the court are to sell the property as 
an entirety. No bids will be received 
from any bidder who has not first de- 
posited with the special master $100,000 
in cash, or a certified check for that 
amount. 


SHo 
Havana Telephone Company Acquires 
Government Lease. 

The Havana Telephone Company, 
whose contract with the government of 
Cuba expires next year, has surrendered 
its right under this contract and has ob- 
tained a lease from the government for 
eighteen years, the company to pay the 
government $24,375 a year for the first 
two years and $150,000 for each of the 
remaining years. 

This arrangement is made by a presi- 
dential decree, although, Congress is in 
session. 
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MISSOURI ELECTRIC LIGHT, GAS been successfully practiced in other lines 


AND STREET RAILWAY 
ASSOCIATION. 


THIRD ANNUAL CONVENTION AT SPRING- 
FIELD, MO., APRIL 15, 16, 17. 


—— 


The third annual convention of the 
Missouri Electric Light, Gas and Street 
Railway Association was held at the 
Colonial Hotel, Springfield, Mo., on April 
15, 16, 17 last. 

The convention was called to order by 
President W. B. Hays at 10:30 a. m. on 
Thursday, April 15. A very cordial ad- 
dress of welcome was read by Mayor 
Ernst of Springfield, in which that gen- 
tleman related in a topical way his ex- 
periences of the phenomenal growth of 
things electrical. The president replied 
in a neat little speech, and then continued 
with his annual address, in which he 
briefly related the history of the associa- 
tion from its organization on October 21, 
1907, in St. Louis, with a membership of 
twenty, up to the present time, when the 
number of members is over fifty. The 
rest of the morning session was occupied 
with general business matters. 


INSURANCE ON PUBLIC-SERVICE PLANTS. 


The Thursday afternoon session was 
opened by C. W. Hough, of Joplin, with 
a paper entitled “Insurance on Public- 
service Plants,” a digest of which fol- 
lcws: 

The author investigated the insurance 
problem as applied to electric-light, rail- 
way and telephone companies, and found 
that some carried no insurance, because 
of high rates, while others carried an in- 
sufficient amount for the same reason. 
There was a lack of intelligent classifi- 
cation, which resulted in general dis- 
satisfaction and a demand for 
equitable and economical methods. 

This led to a plan evolved by the au- 
thor, who is the general manager of the 
Consolidated Light, Power and Ice Com- 
puny, of Joplin, in conjunction with 
Judge Ioag, the secretarv of that com- 
pany, for the formation of a mutual in- 
surance exchange among electrical com- 
panies, Up to the present a total of 
&400,000 worth of insurance has been 
subseribed, and this will be increased un- 
der the present plans to a maximum of 
&1,000,000. The cost of insurance is the 
amount of actual losses paid out, plus a 
charge of twenty-five per cent of the pre 
mium deposit for operating expenses. 
The author mentioned that insurance ex- 
change was not an experiment, but had 
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of business for about twenty years. 

In the discussion that followed, the 
president and several of the members 
heartily recommended the mutual insur- 
ance-exchange idea, and some affirmed 
that they had, to their great advantage 
replaced their old insurance by Mr. 
Hough’s scheme. 


THE TUNGSTEN LAMP. 


Paul M. Loewe, of the Moberly Gas 
and Electric Company, followed with a 
paper on “The Tungsten Lamp from the 
Central-Station Manager’s Standpoint.” 
The author told of his experiences as a 
central-station man in successfully in- 
stalling the tungsten lamp. He depre- 
cated the prevalent idea that this lamp 
meant a loss of revenue to the central 
stations. In fact, it was rather the re- 
verse, for the customer usually increased 
his illumination and his time of using it, 
or. account of the much greater efficiency 
of the new lamp. Several reasons were 
adduced for using the tungsten lamp, and 
the author asserted that with proper care 
its life should equal, if not exceed, that 
of the carbon lamp. He instanced one of 
his sixty-watt tungstens that had a life 
ef 960 hours as proved by actual test. 

The advantages of Holophane shades, 
Which were about contemporaneous with 
the new lamp, were then extolled and Mr. 
Loewe called attention to the help central- 
station men could obtain from the tung- 
sten-lamp companies and the makers of 
these shades in disposing of their wares. 

The author gave some instructions 
how to interest all classes in electric 
lighting, showing how the brillianey and 
economy of the new lamp gave them a 
weapon they had not before possessed in 
approaching people who had hitherto 
been deaf to their advances. Especially 
was this the case with those who were 
using coal-oil and gasoline lighting plants. 

Convincing data were brought forth 
showing the tungsten lamp to be the su- 
perior of the gasoline-lighting system. 

A lively discussion followed, in which 
the members present gave some of their 
experiences on the subject. Mr. Clary 
said that his company was operating 
tungstens in series with arc lamps and 
that since he had adopted the plan of 
employing tungstens of one-tenth of an 
ampere greater capacity than the current 
used on his system, he now experienced 
no trouble whatever from short-lived 
lamps. Mr. Irvine volunteered the in- 
formation that since the introduction of 
the tungsten he had pushed the use of 
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electricity for lighting and had endeav- 
ored to confine the use of gas for fuel 
purposes only. Mr. Hough, in his town, 
found the tungsten a good competitor 
with natural gas at twenty-five cents a 
thousand. Other speakers followed with 
remarks on the first cost of tungsten 
lamps and the charges for renewals. Mr. 
Divine renewed tungstens on a flat-rate 
basis, and the consensus of opinion was 
that it was good policy to sell the lamps 
at about cost in order to get the customer 
tc use the electric illumination. 

Before the adjournment, a discussion 
arose on the advisability of having an ex- 
hibit of manufacturing concerns at future 
conventions, and it was proposed and car- 
ried that this be done for the next con- 
vention. 

EQUITABLE RATE-MAKING. 


The Friday morning session opened at 
ten o’clock with a paper by C. W. Hough, 
entitled “Equitable Rate-Making.” This 
valuable and timely paper was an analy- 
sis of the statistics of the last United 
States Census Report on the Electrical 
Industry, showing central-station invest- 
ment and operating costs and the appli- 
cation of the figures adduced to the 
methods of charging for electrical cur- 
rent, with especial reference to the 
Doherty readiness-to-serve system. This 
paper and the instructive discussion which 
followed will be abstracted in a later 
issue of the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN. 


THE VALUE OF AN ENGINEERING EQUIP- 
MENT STATION. 

Prof. H. B. Shaw, dean of the Engi- 
neering School of the University of Mis- 
sourl, opening the Friday afternoon ses- 
sion, read a paper on “The Value of an 
Engineering Equipment Station.” The 
author commenced his paper with a brief 
account of the efforts toward interesting 
the government in the matter of estab- 
lishing engineering experiment stations 
at land-grant colleges, and of a bill intro- 
duced in Congress to this effect. Con- 
servation of natural resources, with some 
figures on more or less preventable fire 
losses, afforded a topic for considerable 
discussion, which the author considered 
at-some length. 

The probabilities of the exhaustion of 
the visible coal supply were then touched 
upon, but the author was optimistic when 
speaking of the potentialities of our 
waterpowers which were capable of much 
further development. It was necessary in 
order to conserve these waterpowers that 
conservation of thé forests—must_ be, at- 
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tended to and recourse had to reforesta- 
tion when necessary. 

The author quoted from a report of the 
New York State Water Commission, 
showing the yearly damage ($3,000,000) 
by floods in New York state, the probable 
annual profits ($18,000,000) of total 
waterpower utilization in the state, and 
the annual saving in coal (12,000,000 
tons) in New York city by the transmis- 
sion of 1,000,000 electrical horsepower 
for manufacturing purposes. 

Quoting further, it is estimated that of 
30,000,000 horsepower in the United 
States, about 9,000,000 is utilized electri- 
cally. There is about 150,000,000 de- 
velopable horsepower in waterpowers in 
the country. To develop 30,000,000 
horsepower from coal requires about 225,- 
000,000 tons of coal a year in the best 
plant and more than 650,000,000 tons of 
coal in the average plant, which, at $3 a 
ton, would cost about $2,000,000,000! 

Efficiencies were then discussed and fig- 
ures were given from tests by H. C. 
Stott of a steam-electric plant. These 
appeared in Mr. Stott’s paper before the 
American Institute of Electrical Engi- 
neers, January, 1906. This plant gave 
an efficiency of 10.3 per cent. Average 
results for other plants were also shown. 
Professor Shaw asserted that probably the 
average over-all efficiency of all plants 
throughout the country does not exceed 
five per cent, and that when one consid- 
ers that only a few per cent of the power 
produced is converted into light the as- 
tcunding conclusion presented itself that 
on the average over ninety-nine per cent 
of the coal energy in our electric plants is 
now constantly being wasted. This af- 
fcrded a tremendous field for research and 
investigation toward retrenchment and 
economy, which showed the necessity for 
the engineering experiment station. 

The author then briefly outlined the 
functions and duties of such institutions 
and proceeded to give detailed accounts 
of the work done at the experiment sta- 
tions already established at the Univer- 
sity of Illinois and at the Iowa State 
College. 

In conclusion Professor Shaw said that 
continuous experimentation and investi- 
gation are required to utilize properly and 
to conserve our natural resources and to 
obtain the best results in our engineering 
industries. 

A short discussion followed. 


HIGH-TENSION TRANSMISSION. 


O. Weimer, of the Wagner Electric 
Manufacturing Company, was unavoid- 
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ably absent and his paper, “Some New 
Features of High-Tension Transmission,” 
was read by one of the members. This 
was an account of some high-tension 
transmission plants from personal ob- 
servations during a recent trip through 
the West. The following is an abstract 
of the paper: 

“The transmission voltage of the Tel- 
luride system in Utah is ut present 40,- 
000 volts (three-phase, delta-connected), 
hut it is the intention to change over 
eventually to 80,000 volts. A large part 
of the transmission lines have already 
heen reconstructed to take care of the 
higher voltage, and all the newer trans- 
formers are arranged for 40,000 to 
80,000-volt connections on the high-ten- 
sion side. 

“The generation and, with a few ex- 
ceptions, the local distribution, are at 
2,300 volts. 

“There is one interesting feature which 
the Telluride company has indorsed and 
carried out more elaborately than any 
other concern. The Telluride Institute 
at Olmsted is an institution similar to 
our larger technical universities, except 
that only employes of the Telluride com- 
pany are eligible. Most of the younger 
employes are getting a technical education 
along with practical experience. 

“The Institute has a beautiful new 
building which is used for recitation and 
lectures. There is a large reading room 
and library which contains many scientific 
electrical books as well as magazines, etc. 
The physics laboratory contains quite an 
elaborate equipment, much of which is 
made in the shops. 

“In their ` experimental laboratory, 
which is a separate building, they have 
constantly under way development work 
along the line of lightning arresters, insu- 
lators, etc. This company has developed 
for its own use a very interesting light- 
ning arrester, which is a modification of 
the horn-type principle. One of the 
horns is insulated in an air chamber, so 
arranged that the arc is rapidly blown 
out by the aid of a small blower outfit. 
This construction appears to be expensive 
and difficult to maintain in repair, but if 
this apparatus successfully solves the dif- 
ficulties which it was designed to meet it 
would be economical at any price and 
will be subject to more or less general 
adoption. 

“Near the laboratory is a small build- 
ing which contains a high-tension testing 
transformer. The principle feature in the 
construction of this transformer is the 
use of a single bushing in the middle of 
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the cover to bring out only one of the 
high-tension leads. The other high-ten- 
sion lead is grounded inside of the case, 
and one of the testing terminals is like- 
wise grounded for testing insulating ma- 
terials and high-tension apparatus. While 
the capacity of this transformer is small, 
some interesting investigations have been 
carried out and with voltages in the 
neighborhood of 150,000 volts. 

“The Battle Creek station is a new 
plant which is used as a regulating sta- 
tion to take care of the peak loads. This 
plant is interesting because it represents 
the most modern methods for power 
plants using a high head of water. The 
effective head is nearly 2,000 feet. The 
principal idea which has been carried out 
in the arrangement of the equipment is 
simplicity of control. One operator can 
stand in front of the switchboard and 
regulate the load by the generator-field 


-rheostats or by deflecting the two nozzles 


of the Pelton wheel independently. It 
requires only a few minutes to start up 
the gencrator and throw it in the line. 

“The power station at Jordon Narrows 
gives an excellent example of the old type 
of power plants operating under low 
heads of water. The equipment is in- 
teresting by way of comparison with mod- 
ern design and construction. The trans- 
formers are substantially the same as 
when first installed. Improvised water 
jackets make it possible to overload these 
transformers beyond the capacity for 
which they were designed as self-cooled 
units. 

“The Garfield station is the most in- 
teresting on account of the 80,000-volt 
equipment, which represents the latest 
practice in high-tension work. 

“Switching stations are located at the 
principal junction points of the trans- 
mission system in order that the lines 
may be divided into sections for testing 
Wherever ‘possible the lines connecting 
power plants and substations pass over 
scparate routes to reduce to a minimum 
the probability of any two sections be- 
ing affected simultaneously by extreme 
weather conditions. It is thus necessary 
for at least two lines to be out of com- 
mission at the same time before it is 
necessary to discontinue any station.” 

This concluded the author’s remarks 
on the Telluride systems. 

“The Edison Company is now operat- 
ing a large plant on the Kern River, 
which takes care of their entire load, 
and the many other smaller waterpower 
plants as well as their large steam-tur- 
bine plant are used only for reserve power 
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in emergencies. This plant has a rated 
capacity of 20,000 kilowatts, which is 
transmitted at 75,000 volts to Los An- 
geles 150 miles away. A new plant on 
the Kern River is under construction. 

“On the Pacific Coast the principal 
improvements are along the line of more 
permanent construction and more durable 
equipment. The reason is quite apparent 
when you think of the inaccessible loca- 
tion of some of the power plants and the 
great distances from the factories which 
supply the repair parts. It is natural, 
then, that steel towers are replacing the 
weoden poles and that tunnels through 
the mountains are replacing wooden 
fiumes. But with all the modern im- 
provements the provision for making re- 
pairs and the necessity for duplicate 
eqtupment cannot be overlooked. 

“In conclusion, let us touch on some 
of the new features of transformer con- 
struction, 
ment has been due to the introduction of 
alloy steel for increasing efficiencies. 
While much has been said about this new 
steel, its use is limited for much the same 
reason ihat the use of silver or platinum 
wire is limited for electrical conductors. 

“The most important feature of trans- 
former design is to provide for the insu- 
lation strains which result from light- 
ning storms and line surges. Trans- 
former designers have so far been able 
to keep ahead of transmission engineers. 

“A new feature of transformer require- 
ments is parallel operation. It is custom- 
ary in large installations to equip substa- 
tions with transformer capacity suf- 
ficient to take care of immediate needs, 
and as the load increases to install tem- 
porary smaller units until the load justi- 
fies duplicating the largest bank of trans- 
formers. The necessity of parallel opera- 
tion characteristics is evident.” 

In the discussion that followed several 
speakers gave their own experiences on 
the subject of high-tension transmission, 
and the question of the substitution of 
aluminum for copper was brought up. In 
tiis connection, Professor Shaw remarked 
that the price of aluminum was fixed by 
that of copper, being ten per cent less 
than the latter metal. The lighter metal, 
kho said, is used almost entirely in cables. 
The tensile strength of hght aluminum 
sllovs was being increased. 

OFFICE SYSTEM AND ACCOUNTING. 

The Saturday morning session opened 
at 9:30 a. m., with a paper by N. T. Cun- 
ningham, of the Springfield Gas and 
Flectrie Company, on “Office System and 


The most marked improve-’ 


Accounting.” This paper was professedly 
offered to promote a discussion on this 
important subject. Several members took 
advantage of the opportunity offered and 
gave interesting particulars of their own 
practice. Other papers read and dis- 
cussed were “Records,” by P. A. Bertrand, 
oi Jefferson City, and “Advantages of 
Mechanical Stoking,” by T. E. Gannett, 
of St. Louis. 

During the convention many entertain- 
ments were provided for the members and 
visitors, including a complimentary ban- 
quet on Friday evening given by the 
supply men to the central-station men, 
and an automobile party on Friday 
afternoon to the Country Club. 

At one of the executive meetings the 
rules of the association were modified so 
as to admit water companies, and the 
name of the association was changed to 
“The Missouri Electric, Gas, Street Rail- 
way and Water Association.” 

The following officers for next vear 
were elected: President, W. A. Bixby, 
Springfield; first vice-president, R. J. 
Irvine, Marshall; second vice-president, 
F. E. Murray, Louisiana; third vice-pree- 
ident, P. A. Bertrand, Jefferson City: 
secretary and treasurer, ©. L. Clary, 
Sikeston. 

The Executive Committee consists of 
H. B. Hibbler, Washington; P. J. M. 
Loewe, Moberly; C. W. Hough, Joplin; 
and S. E. Bronson, Ozark. 

The next annual mecting is to be held 
at Jefferson City, Mo., April 14, 15 and 
16, 1910. 

—_—e@e 
Arbitrating Lighting Rates. 

Arbitration between a city and a pub- 
lic-service corporation has been concluded 
at Temple, Tex., in a manner which 
seems to be satisfactory to both parties; 
a noteworthy fact in connection therewith 
being that the two arbitrators appointed 
by each party did not find it necessary 
to submit a single detail under conten- 
tion to the umpire which was agreed 
upon for rendering a decision in such 
cases. 

The company had previously made a 
proposition for lighting the town at 
$3,240. After some discussion it was 
agreed to appoint arbitrators to decide 
what would be a fair price for the com- 
pany to charge for the proposed service, 
namely, fifteen are lights and eighty tung- 
sten lights. The arbitrators, W. H. Wig- 
gins of Waco, and R. B. Stichter of Dal- 
las reported that a fair price for this 
service would be $3,750.30, about $500 
more than the company’s original propo- 
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sition. This addition was principally due 
to the desire of the city to extend the 
lighting over a larger area, requiring 
twenty-two miles of new wires and poles 
as against ten miles originally contem- 
plated; and because the lighting company 
had omitted from its calculations, by 
oversight, the cost of the water required 
in the steam plant, which the arbitrators 
estimate would cost 0.1876 cent per kilo- 
watt-hour. Other items of cost of cur- 
rent were given as 1.7698 cents for fuel 
and 0.183 cent as pro rata cost of insur- 
ance, oil, waste, packing, ete. (The com- 
pany is already engaged in furnishing 
commercial lighting.) The remaining 
items of cost for furnishing the number 
of lights stated were as follows: 


Inspection, one-half of $900............. $ 450.00 
Electrodes at $1.70...... 0... cc ccc eee ee 23.00 
Outer globes at 50 cCentS.........essen.. 7.50 
Rectifier renewalS..,...ssa.sesssessss.so 3.75 
Incandescent renewals (1,000 hours).... 292.00 

Eight per cent on $10,402.72 investment 
for street lighting... ..... 0... cece cae ees 832.22 
Maintenance of lighting equipment...... 824.85 

One-and-three-quarters per cent on 
$7.500 as taxes on new installation... 131.25 
55,988 kilowatt hours at 2.14 cents...... 1,189.58 
$3,757.30 


The equipment going to make up the 
cost of $10,402.72, which was to install 
fifteen 310-watt luminous arc lamps and 
eighty sixty-candlepower series tungsten 
incandescent lamps, was as follows: 


Arc and incandescent light equipment, 


rectiNenr, ClCs ino nalkoas die peas ene $1,979.76 
Installation of rectifiers in station...... 02.00 
Installing arc and incandescent lamps.. 347.70 
New poles and provisions for old ones 

necessary for street circuitsS.........-. 2 099.84 
Wires, insulators, hardware and labor.. 5,152.95 
Incidentals and contingent expenses.... 770.57 


The cost of generating electricity was 
based on a twenty-four test made in the 
power house of the company. The amount 
of current required was based on the as- 
sumption of an all-night and every-night 
schedule. In spite of the fact that this 
sum is higher than the original bid of 
the company, it appears from the above 
that no allowance is made for additions 
to the power plant (none being required 
at present) or for any percentage of the 
cost of the plant. It would appear, 
therefore, that even this increased price 
was very favorable to the city.—Munict 
pal Journal and Engineer. 

—— 6 O e —___—_- 
Committee to Consider Public Service 
Commission’s Jurisdiction. 

Resolutions providing for the appoint- 
ment of a commission to inquire into the 
question of extending the jurisdiction of 
the New York State Public Service Com- 
mission to include telephone and tele- 
graph companies were adopted by the 
New York State Senate on April 29. The 
commissions will sit during the legislative 
recess and report to the Legislature next 
vear. 
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Electrical Installation of the City of Para, Brazil. 


Among recent centers that have bene- 
fited from the incoming of the electrical 
engineer with his converting and mod- 
ernizing power, is the city of Para m 
Brazil. This famous Amazon River port 
has long been renowned for the high 
quality of its rubber and the extent of its 
great rubber industries. Its population 
has increased in less than twenty years 
from 70,000 to 150,000. Para is situated 
practically under the equator and its cli- 
mate is necessarily hot, though nowadays 
the health of the inhabitants is compara- 
tively good. The city is situated at 
about 120 miles from the mouth of the 
Amazon River, where the latter is some 
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STREET SCENE, PARA, BRAZIL. 


sixty miles wide and is obstructed by 
hundreds of islands. That the Para 
channel is the only reliable channel for 
steamer traffic is of immense importance 
to its commerce. 

Formerly the tramways were operated 
hy mules, and consisted of thirty-three 
miles of single track. They were all owned 
by the Urbana Company, although por- 
tions were laid to different gauges. The 
electric lighting was supplied by two com- 
panies, the Urbana Company furnishing 
all the public as well as the commercial 
lighting, while the ,Paranese Company 
was responsible for private lighting only. 
In 1905 a ninety-nine-year concession was 
cbtained for the purpose of electrifying 
the tramways. The concession and the 
old mule tramways were purchased by the 
Para Electric Railways and Lighting 
Company of London, and the contract 
was given to J. G. White & Company for 
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the complete reconstruction and installa. 
tion of the tramways and lighting. Be- 
low is an outline of the work that has 
now been completed. 

The total length of track constructed 
for electric working is 55,060 metres, of 
which 26,000 metres of single track are 
laid in paved streets, and 21,600 in un- 
paved streets, all with girder rail. <A 
‘further 7,400 metres of single track were 
Jaid in unpaved streets with seventy- 
pound T-rails. Tie construction was em- 
ployed throughout the whole of the work. 
The rails for straight track weighed 
ninety pounds per yard. At curves un- 
der 150 metres radius rails of ninety-six 
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pounds per yard were employed. On all 
paved streets Thermit joints were used, 
tiebars being spaced seven feet 6 inches 
apart. On unpaved streets continuous 
jcints were employed with two eight-inch 
concealed bonds per joint. The track is 
laid to a gauge of four feet eight-and-one- 
half inches. The ninety-pound rails con- 
sist mostly of forty-five-foot lengths, while 
the heavier rail is in thirty-three-foot 
lengths. All the girder rail was supplied 
by the Northeastern Steel Company of 
Middleborough, England. 

The track is cross-bonded at every 100 
metres, and intertrack bonds are spaced 
200 metres apart. All crossings are 
bonded with two eight-inch concealed 
bonds and two long bonds, fourteen feet 
long. All points are bonded with two 
twenty-one-inch bent bonds and two long 
bonds fifteen feet long with a cross-bond 
fifteen inches long across the point toe. 


The ties, which are made from a very 
hard Brazilian wood, are spaced two feet 
six inches from center to center. They 
rest on stone ballast of a depth of ten 
centimetres, and this ballast is brought 
up to the level of the top of the sleepers 
en all paved streets. In unpaved streets 
the sleepers rest on the same depth of 
ballast, but the ballast is brought to the 
Icvel of the head of the rail and well 
rammed. 

The ground upon which the city stands 
is practically level, but there is one short 
gradient of one in fifty-six. The smallest 
radius curve on the whole of the work is 
ten metres. 


A TYPICAL JUNCTION FOR THE STREET RAILWAY. 


With the exception of four kilometres 
of center-pole construction and three 
kilometres of side brackets, the whole of 
the overhead work consists of span con- 
struction. The junctions are made with 
galvanized mild steel span wire. Tubular 
steel poles are employed throughout. Of 
these there were at the beginning of the 
work about 1,400 in the city, which were 
used for carrying the lighting wires, and 
where possible advantage was taken of 
their presence for the purpose of carrying 
the overhead work for the tramways. In 
addition to these, a further lot of 1,350 
poles, thirty-one feet long, were imported. 
The bracket arm tubes were fitted with 
scrolls and clamps of pleasing design. 
The trolley wire, which is of No. 00 B. 
& S. grooved type, is divided by section 
insulators into 1,000-metre lengths, for 
the purpose of isolation in the case of 
breakdown. The cables which—carry the 
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current to the overhead lines are about 
twelve miles in length. They are all sus- 
pended from toggle insulators on channel 
iron crossarms, erected on the poles above 
the spans and brackets. These cables are 
stranded and are of three sizes, viz., 0.55, 
0.45 and 0.33 square inch. They are 
twin-braided with strong braid, each braid 
being separately treated with weather- 
resisting preservative compound. 

The power house is a substantial build- 
ing, steel-framed, with an oval corru- 
gated iron roof. The original building, 
which was erected some fifteen years ago 
on the same spot, was built so as to per- 
mit of installing additional engines, 
boilers, etc., when required. The engine 
room measures eleven metres by fifty 
metres, the boiler room thirteen by fifty, 
and the entire building covers 1,200 
square metres of ground. 

The chimney is of brick construction, 
forty-five metres high, and with an inter- 
nal diameter of 3.76 metres. Coal is 
loaded direct by means of a ten-ton crane 
from lighters lying alongside in the river 
into derrick trucks, which are then run 
and dumped into the boiler house or the 
coal is stacked in a yard provided for 
this purpose. 

The old equipment consisted of three 
bcilers of the water-tube type, with a 
heating surface of 242 square metres, and 
operating at 180 pounds pressure; also 
one Belleville boiler with economizer and 
superheater, working at the same pres- 
sure. This battery supplies steam to 
three vertical triple-expansion engines 


built by the Sachsische Maschinenfabrik ` 


Aktiengesellschaft, of Chemnitz, and in- 
stalled during the years 1894-1896. These 
engines running at 150 revolutions per 
minute have each a normal output of 300 
horsepower and are direct connected to 
three Siemens & Halske alternating-cur- 
rent generators of fifty cycles, 2,000 volts, 
with an output of 240 kilowatts each. 
Fach engine has a direct-connected ex- 
citer, giving 120 amperes at 110 volts. 
There is also one vertical compound Bel- 
fort engine of French manufacture, which 
was installed in 1898. This runs at 150 
revolutions per minute, and is direct-con- 
nected to a Société Alsacienne single- 
phase generator, of fifty cycles and 2,000 
volts, with a direct-connected exciter, giv- 
ing 180 amperes at sixty volts. The 
above plant was used for supplying pri- 
vate and public lighting. 

The new equipments supplied by J. G. 
White & Company consist of four Bab- 
cock & Wilcox marine type boilers, each 
with a heating surface of 2,368 square 
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feet, and a grate area of fifty-six square 
feet. Each boiler is capable of evaporat- 
ing 10,000 pounds of water at hot-well 
temperature into steam at 180 pounds 
per square inch gauge pressure. Each 
boiler is fitted with an integral super- 
heater with a heating surface of 440 
square feet, capable of raising the tem- 
perature of the steam at regular gauge 
pressure to 500 degrees Fahrenheit. 
There are three sets of steam-driven 
cross-compound air pumps with jet con- 
densers supplied by the Worthington 
Pump Company. There are two horizon- 


tal duplex boiler-feed pumps, each ca-" 


pable of pumping 5,000 gallons of water 
per hour against a steam pressure of 180 
peunds. These were supplied by Hay- 
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two triple-expansion engines of the same 
type and size, each direct-connected to a 
single-phase generator of the revolving- 
field type, working at 2,200 volts and fifty 
cycles. The regulation of these machines 
at 0.9 power-factor is eight per cent rise 
in volts from full load to no load. There 
is also one forty-brake-horsepower Belliss 
& Morcom compound engine, running at 
625 revolutions per minute, direct-coupled 
to one twenty-five-kilowatt compound- 
wound exciter dynamo, giving 200 am- 
peres at 125 volts. 

Formerly there was a separately driven 
steam pump for pumping the water from 
the river for the boilers and for ‘con- 
densing purposes. In its place has been 
installed one ten-inch centrifugal pump, 


INSIDE A PARA STREET-RAILWAY CAR. 


ward, Tyler & Company. There is also 
one feed-water heater of 100 square feet, 
capable of raising the temperature of 
5,000 gallons of water per hour to 
seventy-five degrees Fahrenheit, when 
dealing with 4,000 pounds of exhaust 
steam per hour. This was supplied by 
Richardsons, Westgarth & Company. In 
addition there is one complete purifier 
and filter plant. 

This plant supplies steam to three 
triple-expansion vertical Belliss & Mor- 
com engines, each of 585 brake horse- 
power when running at 330 revolutions 
per minute and capable of carrying 
twenty-five per cent overload for two 
hours and fifty per cent overload momen- 
tarily. These are direct-connected to 
three 400-kilowatt compound-wound di- 
rect-current generators. There are also 


direct-coupled to an eighteen-horsepower 
motor running at 584 revolutions per 
minute. Water is delivered at the rate 
of 2,000 gallons per minute to a series of 
settling tanks made of brick and having 
a capacity of 1,500 cubic metres. The 
water being rather muddy, these tanks 
are cleaned out every six months. 

The switchboard gallery is built up of 
steel framework and stands eight feet 
above the engine-room floor. The floor 
of the gallery consists of six inches of 
concrete, covered with tiles. The switch- 
board contains all the necessary panels 
for the railway and lighting loads. The 
oil switches, isolating switches and light- 
ning arresters, are supported on the un- 
derframe of the switchboard gallery. The 
whole of the switchboard equipment was 
supplied by Ferranti; Ltd., of London. 
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The car shed is of the double-end 
entrance plan and is steel-framed and 
covered with corrugated iron throughout. 
The shed is 127 metres long by 37.5 
metres wide, and contains ten tracks, six 
of which have a pit running half the 
length of the shed. The rails over the 
pits are supported on iron columns. The 
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The cars, which are seventy in number, 
are of four different types, as follows: 
(1) Nine combined baggage and second- 
class vestibule open cars; (2) twenty-four 
first-class open vestibule cars; (3) twenty- 
cne second-class vestibule open cars; and 
(4) fourteen first-class double service cars. 

In addition to these there are two 


BOILER HOUSE, PARA STREET EAILWAY: AND' LIGHTING PLANT. 


flcor and pits are concreted and floated 
over with two inches of cement floating. 
There are ten tracks running into the 
shed on the south side and five on the 
north, so that car movement is facilitated. 
There is a carpenters’ shop, with a capac- 
ity for eight cars, and a paint shop for 


six cars. In addition there are electrical, _ 


machine and forge shops, all fitted with 
the latest tramway and shop tools. 


palace cars, lavishly upholstered and fitted 
with mahogany tables and swinging arm- 
chairs. One of these cars is intended for 
the use of the governor, and the other for 
the use of the mayor of Para. | 

The electrical equipments for all the 
cars were supplied by the General Elec- 
tric Company, of Schenectady, N. Y. 
Each car is equipped with two G.E.-67 
motors of forty horsepower at 500 volts. 
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The controllers are the B-18 type with 
one set of handles, magnetic blow-out, 
circuit-breaker, etc. 

Up to the present the high-tensior: 
lighting circuits have been all run over- 
head, the voltage of 2,000 being stepped 
down to 120 volts by means of trans- 
formers fixed on the poles. All the high- 
tension layout has now been put under- 
ground. 

The total length of cable laid was ap- 
proximately fourteen-and-one-half miles. 
The conductors are of the concentric type. 
T'he cables were made for a working 
pressure of 2,200 volts, and were tested 
at the makers’ works with a pressure of 
10,000 volts for thirty minutes between 
conductors and 2,200 volts for thirty 
minutes between outer conductor and 
earth; and when actually laid in Para 
they withstood all tests satisfactorily. 


' The concentric cables were laid in stand- 


ard salt-glazed stoneware troughing, with 
bridge pieces of different sizes to suit the 
cables. The troughing was filled in with 
Trinidad bitumen, and the whole covered 
over with hard glazed stoneware bricks. 
There are being installed underground 
thirty-three cast-iron transformer tanks. 
They are of varying capacity and are 
located in suitable positions about the 
town. The high and low-tension switches 
are mounted in cast-iron pillars adjoining 
the pits. Distribution will be on the 
three-wire system with 240 volts across 
the outer conductors. 
ede 
Wood-Preserving Processes in Europe. 
An interesting article on processes of 
wood saving in Europe, especially for pre- 
serving railway ties and telegraph poles, 
appears in Daily Consular Report No. 
3466. Copies of this may be had from 
the Bureau of Manufactures, Department 
of Commerce and Labor, Washington, 
D. C. | 
eee 
Comparison of Aerial and Underground 
Wires for Telephony. 
Experiments to determine the relative 
efficiency of aerial and underground lines 
for telephone purposes have recently been 
made at Newcastle, England. Speaking 
from Newcastle to London (nearly 300 
miles) was successfully accomplished with 
the aerial wire, but with the underground 
cable the voice became almost inaudible 
at forty-eight miles. For long-distance 
telephony, then, the aerial wire was proved 
far superior to the underground cable in 
this instance. Probably our British cous- 
ins never heard of Professor Pupin’s re- 
searches along this line of, work. 
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THE USE OF LARGE GAS ENGINES 
FOR GENERATING ELEC- 
TRIC POWER.’ 


BY LEONARD ANDREWS 
PORTER. 


AND REGINALD 


pua 


Hitherto the use of large gas engines 
has been chiefly confined to iron and steel 
works, where thev are run on blast-fur- 
nace and other waste gases for driving 
blowing engines and generating electric 
power, which is used for rolling mills, 
etc., in the works, the surplus power be- 
ing sold, at a very low rate, for municipal 
lighting and tramway loads, and for in- 
dustrial works in the neighborhood. 

In Germany, the manufacture of large 
gas engines is an established industry on 
a large scale. Even in 1906, out of forty- 
nine smelting works, forty-one had either 
installed gas engines or had placed orders 
for them, the engines actually installed 
at that time aggregating over 295,000 
norsepower. 

The use of large gas engines for driv- 
ing electric gencrators is a subject that 
is also receiving considerable attention in 
the United States. The National Elec- 
tric Light Association has appointed a 
special committee to report on the use of 
large gas engines for driving electric gen- 
erators, and the report was presented to 
the association at the convention held in 
Chicago last May. The committee’s re- 
port which is very voluminous, concludes 
with an interesting summary. 

While the authors believe that there is 
an important field for the use of large 
gas engines for driving electric generat- 
ors, they do not consider that there is at 
present justification for the suggestion 
that has been made, that the internal- 
combustion engine will, in the early 
future, be used to the exclusion of the ex- 
clusion of the external-combustion engine. 

The position, so far as present knowl- 
cdge goes, mav be briefly summarized as 
follows: 

The internal-combustion engine is very 
much more economical than any external- 
combustion engine vet known. 

The capital cost of a gas engine and 
producer installation is greater than that 
of a steam-turbine and boiler installation 
of equivalent overload capacity. 

There is no material difference in the 
reliability or in the cost of labor, stores 
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1 Abstract of a pauper read before the Insti- 
tution of Electrical Engineers at London on 
February 11, and at Manchester on February 
16, 1909. 

2 See WESTERN ELECTRICIAN of May 23, 1908, 
pages 415 and 421. 
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and 


repairs of the respective sys 
tems. : 

In cases, therefore, where the cost of 
fuel is low, and the load factor is low, it 
will generally be a mistake to use gas 
engines. On the other hand, where the 
load factor is high, or the cost of fuel 
is high, there can be no doubt that gas 
engines will prove to be by far the cheap- 
cst prime mover to employ for driving 
electric generators. 

The majority of cases to be dealt with 
will doubtless fall between these two ex- 
tremes, and engineers responsible for the 
design of future power houses will have 
many points to consider before definitely 
deciding whether the prime movers for 


the electric generators shall be steam or 
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COMPARATIVE STEAM-ENGINE AND GAS- 
ENGINE PLANTS. 

For comparative purposes the authors 
have endeavored to show what, in their 
cpinion, would be the respective total 
cost of generating power by steam tur- 
Lines and by gas-driven generators under 
the assumed conditions specified. 

For the first scheme to be considered 
they have assumed that the estimated 
maximum load to be dealt with shall be 
8,000 kilowatts. 

That the overload and standby capacity 
of the plant shall be such as to carry 
the maximum load of 8,000 kilowatts for 
at least two hours, should any portion of 
the plant break down at the time when 
one unit is already laid off for overhaul. 
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FIG. 1.—PLAN OF 10,000-KILOWATT STEAM-ENGINE PLANT. 


gas-driven, or a combination of the 
two. 

As the conditions which go to deler- 
mine whether gas engines should, or 
should not, be used are in most cases so 
widely different from the conditions un- 
der which experience has, up to the pres- 
cnt, been obtained, it is extremely difficult 
for engineers to utilize the available 
knowledge upon the subject to the best 
advantage. 

The authors have, therefore, endeavored 
to collect facts from a large number of 
different sources, and to apply the in- 
formation obtained to one or two hypo- 
thetical public electric-supply schemes as 
nearly comparable as possible with many 
of the existing power supply schemos 
that are now being carried out in different 
parts of the country. 


That the power generated is utilized 
for public and private lighting, and for 
a tramway and general industrial motor 
load; that the load factor, 1. e., 

units sold X 100 


maximum demand X 8,760 
equals twenty-four per cent, and that the 
efficiency of distribution—+. e., 


units sold X 100 
daa eben A , equals eighty per cent. 
units generated 


That the cost of good bituminous slack, 
having a calorific value of 13,000 British 
thermal units per pound, is $2.92 per 
ton delivered at the generating station. 

The points to be considered in selecting 
a site for a gas-driven station are prac- 
tically the same as for a steam-driveD 
station. In choosing a site for a steam- 
turbirie station itļis_often good policy to 


\ 


May 8, 1909 


sacrifice other advantages in order to get 
a site with a plentiful supply of cold 
water for condensing purposes. This ad- 
vantage has usually, however, to be heav- 
ily paid for. As the latitude in the choice 
of a site is very limited, the cost of Jand 
will probably be very much greater. The 
cost of foundations will also generally be 
greater, added to which the right of using 
the water will generally have to be paid 
for; and, finally, it is more than probable 
that the site available will not be a good 
one from the point of view which Amer- 
ican engineers term “the electrical center 
of gravity’—that is to say, the cost of 
leeders will probably be 
than if a more central position were se- 
lected. It is consequently often very 
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much cheaper, on the whole, to install 
cooling towers for condensing purposes. 
Inasmuch as it is impossible to estimate 
the cost of obtaining a site with a plen- 
liful water supply, as this will vary 
largely in every case, the authors have 
based comparisons upon the assumption 
that cooling towers will be used in con- 
junction with a water supply from the 
public mains. 

A convenient layout for the steam 
plant will be that shown in Fig. 1. Fig. 
2 shows a corresponding layout for the 
gas plant. Either layout provides ample 
vard-space room for cables, stores, etc., 
without encroaching on the ground avail- 
able for future extensions. 

For the steam plant they have assumed 
that steam turbines of the horizontal ty pe 
would be used directly coupled to three- 
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phase generators—that each turbine would 
exhaust into a separate contra-flow sur- 
face condenser placed directly below the 
turbines; that the cooling water would 
he obtained from a town supply and cir- 
culated by electrically driven centrifugal 
pumps through natural-draft cooling 
towers, a separate pump being installed 
for each unit. For the gas plant they 
have assumed that the engines would be 
of the slow-speed, four-cycle, double-act- 
ing tandem type, directly coupled to over- 
hanging flywheel, three-phase generators. 
The cooling water for the engines would, 
as in the case of the steam plant, be ob- 
tained from a town supply and circulated 
by means of small piston pumps driven 
from the engine crankshafts, the water 
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2.—PLAN OF 10,000-KILOWATT GAS-ENGINE PLANT. 


being cooled in natural-draft cooling 
towers. 

Experience has shown that large units 
in a steam plant are considerably more 
economical, both in first cost and running 
cost, than smaller units, and as they can 
at present be obtained in much larger 
sizes than gas engines, they have, in 
some cases, a considerable advantage in 
this respect. It is possible, for instance, 
to obtain units of such a size that one 
ylant would be capable with its overload 
capacity of supplying the specified maxi- 
mum output of 8,000 kilowatts. 

To comply, however, with the suggested 
specification as to overload capacity, it 
would be necessary to install two addi- 
tional units of the same size, with the 
result that the standby capacity would 
be altogether out of proportion to the 


revolution instead of two. 
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maximum demand, and the first cost 
would be considerably greater than if 
smaller units were selected. 

For a maximum output of 8,000 kilo- 
watts it appears that the most economical 
arrangement of units would be five plants, 
each having a normal capacity of 2,000 
kilowatts, with an overload capacity for 
two hours of thirty-three-and-one-third per 
cent. In the event of two plants being 
laid off simultaneously, the remaining 
three sets would then be capable of sup- 
plying the maximum demand for a period 
of two hours, as specified. 

The output of gas-engine units is, at 
present, limited to about 1,500 horse- 
power per cylinder. Four such cylinders 
arranged in twin tandem would give a 
combined output of 6,000 horsepower, or, 
say, 4,000 kilowatts. 

The arguments against the use of very 
large steam units for the hypothetical 
case under consideration also apply to 
gas-driven units. In fact, for the gas 
scheme it does not appear to be advisable 
io use even such large units as 2,000- 
kilowatt sets, since the overload capacity 
of gas engines is only ten or twelve per 
cent, and consequently three 2,000-kilo- 
watt plants would only be able to deal 
with a maximum demand of 6,600-6,700 
kilowatts, and six units of this capacity 
would therefore be required to deal with 
the specified maximum demand and pro- 
vision for standby. A more economical 
installation would be seven generators, 
having a normal capacity of 1,450 kilo- 
watts each, and an overload capacity of 
1.600 kilowatts. With such an installa- 
tion, if two generators were laid off 
simultaneously, the remaining generators 
would be able to deal with the full maxi- 
mum demand of 8,000 kilowatts for two 
hours, as specified. 

The next point to be determined is 
whether the engines should be of the 
single-tandem or twin-tandem type. The 
only advantage of the twin-tandem over 
the single-tandem combination appears to 
be that, with a four-cycle engine, the 
crankshaft will receive four impulses per 
It is obvious, 
therefore, that with a given flywheel effect 
the evcle irregularity will be consider- 
ebly greater with the latter than with 
the former. 

The capital cost of a twin-tandem set 
is appreciably higher than a single-tan- 
dem set of the same output. The cost 
of fuel, oil and repairs will be slightly 
higher for the twin-tandem combination, 
though not appreciably so. Thé dds? of 
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attendant’s wages for the twin-tandem 
will be practically double that of the 
single-tandem set, as experience has shown 
that one attendant is required for cach 
line of engines, whatever the output of 
the engines. It appears, therefore, that 
for the conditions under discussion a 
single-tandem engine is the best type of 
plant for the purpose. 

The authors have assumed that boilers 
of the water-tube type would be used, 
fitted with self-contained superheaters and 
automatic stokers, and that these boilers 
would be grouped into units correspond- 
ing to the output of the turbo-generators, 
the normal capacity of each battery of 
boilers being equal to that of the normal 
output of its turbo-generator. In calcu- 
lating the boiler capacity it has been as- 
sumed that the steam consumption of the 
turbo-generator under working condi- 
tions, including the steam for feed pumps 
and exciters, would be twenty pounds per 
kilowatt generated. Therefore four 10,- 
000-pound boilers have been provided for 
each 2,000-kilowatt turbine. An econo- 
mizer is provided for each boiler. 

From inquiries made both in Germany 
and the United States, it would appear 
that large producers for utilizing bitu- 
minous coal have not been entirely satis- 
factory in either of these countries. ‘This 
is, perhaps, partly accounted for by the 
fact that the class of coal available in 
both these countries contains a far greater 
percentage of ash and is much more liable 
to clinker than the bituminous coal avail- 
able here. Whatever the cause may be, 
the fact remains that: there are numbers 
of bituminous producer installations in 
this country working entirely satisfac- 
torily in conjunction with large gas en- 
gines. 

With properly designed engines there 
appears to be no greater difficulties to 
contend with than when working on 
blast-furnace gas. The comparatively 
high percentage of hydrogen tends to 
cause pre-ignition if the compression is 
carried to too high a point. This diffi- 
culty is, however, entirely removed by 
constructing the engines for a lowcr com- 
pression. 

Difficulties were experienced in the 
early devs in the removal of tar, dust 
and other impurities, but the efficient 
cleaning appliances now included in every 
properly constructed producer plant ap- 
pear to have entirely got over these diffi- 
culties, or have at least reduced them to 
such an extent that the small percentage 
of impurities carried into the engine with 
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the gas have no deleterious effect upon 
the working of the engine. 

Difficulties arising from variations in 
the quality of the gas caused by charging 
or clinkring the producers, practically 
disappear when a number of producers 
are connected together to feed into a com- 
mon main or common receiver where the 
gases from the various producers are 
mixed together, and the effect of any 
variation in the quality of the gas from 
individual producers is thereby neutral- 
ized. To derive the full benefit of this 
feature the producer plant should not be 
divided into units corresponding to the 
generator units, as has been recommended 
for steam boilers. 

A very important point to be consid- 
cred in designing a gas-engine station is 
that of providing for the recovery of 
sulphate of ammonia. There are num- 
bers of recovery plants that have been 
working for some years where the sale 
of the by-product has almost equaled the 
cost of the fuel used. Results obtained 
have been so entirely satisfactory that 
one is at first sight tempted to think it 
must pay to provide for sulphate of am- 
monia recovery in every instance. There 
are, however, many expenses incidental to 
the recovery of sulphate of ammonia in 
addition to the fuel. 

Experience, up to the present, appears 
to indicate that it is not worth while to 
attempt to recover sulphate of ammonia 
unless the total output of the plant is 
greater than 2,000 horsepower, and then 
only on an exceedingly good load factor. 

For a maximum output of 8,000 kilo- 
watts it would probably pay to install an 
ainmonia-recovery plant, even for so poor 
a load factor as twenty-four per cent. An 
even more profitable arrangement, how- 
ever, would be to provide for ammonia 
recovery on one portion of the plant, 
which could be kept working at a very 
high load factor almost continuously, and 
to use non-recovery plant for dealing with 
the peak load and remaining portion of 
the total output. 

For the particular conditions now un- 
der discussion it is recommended to use 
eight producers, of which four would be 
equipped for ammonia recovery and the 
remaining four for non-recovery. 

For both the steam and gas plants, coal 
bunkers are assumed to be provided ca- 
pable of carrying a fortnight’s consump- 
tion of fuel under mean load conditions. 
In the case of the steam plant, the coal 
bunkers would be placed over the firing 
floor of the boilers, and have a capacity 


Vol. 54—No. 19 


under such conditions of approximately 
1,500 tons. 

In the case of the gas plant, the coal 
would-be stored in bunkers placed on the 
ground. at the back of, and parallel with, 
the producers. It would be unloaded by 
hand-from the railway trucks on the ele- 
vated siding at the back of the bunkers, 
from which it would gravitate into the 
coal-conveyor buckets, and be hoisted by 
these into the hoppers over the producers. 
These hoppers would be of sufficient ca- 
pacity to carry twenty-four hours’ supply 
under mean-load conditions. The ashes 
raked out from below the producers would 
also be lifted by the same conveyor into 
the ash hopper provided for the purpose. 

The cost of the engine-room and engine 
foundations for the gas-driven plant is, of 
course, considerably greater than that of 
the steam plant, but no building is re- 
quired for the producers (beyond small 
boiler and sulphate houses) and the cost 
cf the foundations for the producers is 
very small, compared with the cost of 
boiler foundations, flues, chimneys, etc. 
The total cost of buildings amounts to 
considerably less, therefore, for the gas 
station than for the steam station. The 
estimate of the cost of buildings for the 
gas-driven plant has been based upon 
tenders actually received. The price cov- 
ers a substantial steel-frame building with 
brick walls, lined internally with a glazed- 
brick dado six feet high, and with tiled 
engine-room floor. Included in the esti- 
mates are suitable store, workshop, and 
office accommodation in each case. 

It is assumed that for both the steam 
plant and the gas plant the field circuits 
of the generators would be excited from 
bus-bars fed by two steam-driven exciters, 
each capable of generating the whole of 
the exciting current required on full load. 
The exciters would be supplemented by 
a battery capable of maintaining the full 
field current required for a period of 
twenty-four hours. 

In the case of the gas plant, the steam 
for the exciters would be furnished by 
one of the small coal or tar-fired boilers 
installed for this purpose. The exhaust 
steam from the exciter engines would be 
used in the producers, any additional 
steam required by the latter being raised 
by boilers heated by the exhaust gase 
from the main engines. 

The switch gear would be of the Te 
mote-control type, the oil-break witches 
being placed in a switch room running 
the length of the engine room. The cap- 
ital costof\the switchgear for the ga 
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plant will be somewhat higher than for 
the steam plant, as two additional gen- 
erator panels and connections will be re- 
quired. 

The total capital cost of the respective 
steam and gas plants for the specified 
maximum load of 8,000 kilowatts will, it 
is estimated, be as follows: 


STEAM PLANT. 


Five 2,000-kilowatt turbo-generators, 
erected completé............ ccc eee ees $197 
Five surface condensers with air and 


circulating pumMpS...............csccees 49,375 
Circulating pipeS............... 0 cee ee eee 6,000 
Cooling towers, erected complete....... 34,500 
Twenty water-tube boilers, erected com- 

plete with mechanical stokers, econ- 

omizers, superheaters, feed pumps, 

water-service tank and feed tank, 
water-softening plant and all pipe 

WOT. oeiee eer eene eee 5 oles es Oe eae 156,500 
Buildings with engine and boiler founda- 

tions, two chimneys and flues........ 168,000 
Overhead traveling crane..............05. 5,000 
Steel structural work, coal kunkers, 

coal and ash conveying plant.......... 44,500 
Exciters, battery, switchgear and con- 

nections to generator...........cc000ee 36,250 

TOAN) Zistevada tole Godieeed ay Sue hrm te Ries Doe wie $697,625 

Or $69.76 per kilowatt installed. 

GAS PLANT. 
Seven 1,450-kilowatt gas engines, gener- 

ators, air compressors, gas, water, air 

and exhaust pipes and all auxiliaries, 

erected complete.......... ccc eee eee eee $490,000 
Four ammonia-recovery producers, 

erected complete, with superheaters, 
blowers, cooling and washing towers, 
centrifugal cleaners, scrubbers, am- 

monia absorber, and all pipe work.... 92,450 
Duplicate blower, washer and centrif- 

ugal CICANETS.:6 6 sca cee sie wa os bbe ea cess 18,900 
Four non-recovery producers with neces- 

sary scrubbers, etc.............. eee eee 51,700 
Steam-raising plant, economizers, feed 

PUMDS,. CG vas ci ws aitewien. bn oh? we awe oh ees 24,250 
Water-cooling towers, pumps and water 

SOTLON CP fer agate tae we ude gua A a ate AS 9,950 
Buildings and foundations, etc........... 121,375 
Overhead traveling crane................ 6,250 
Steel structural work, coal bunkers, coal 

and ash conveying plant............... 30,750 
Exciters, battery, switchgear and con- 

nections to generators..............0.. 38,750 

Total miscia aeaea A wrth pa a moat $884,375 


Or $88.44 per kilowatt installed. 


RUNNING COSTS. 


The fuel consumption of a gas plant, 
as of a steam plant, is dependent upon 
at least four important factors: 

1. The actual output, which, in an elec- 
tric generating plant, will be expressed 
in kilowatt-hours generated. 

g. The no-load losses, which include 
friction, windage and electrical losses 
incurred in running the generator on 
open circuit, together with all power re- 
quired for exciters, pumps, and other 
auxiliaries. 

3. Standby losses of banking boilers or 
producers. 

4. The ratio of the actual ascertained 
fuel consumption under day-by-day work- 
mg conditions to the theoretical consump- 
tion based upon test results applied to 
items, 1, g, and 3, which will be termed 
the discrepancy factor. 

Steam and fuel consumption curves 
have been plotted from a number of pub- 
lished tests of steam turbines and gas 
engines of different sizes. The “con- 
sumption per unit generated” curve of 
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steam turbines gradually decreases as the 
output of the plant is increased, whereas 
the corresponding curve of gas-driven 
generators 1s constant for all outputs. 
Various tests on gas engines of outputs 
ranging from 500 to 5,000 brake horse- 
power show that the actual consuniption 
of fuel per unit generated exclusive of 
no-load losses is approximately one pound 
per kilowatt-hour for any output from 
no load to full load. 

The losses, through radiation of heat 
from boilers and steam ‘pipes, and by leak- 
age of cold air through the brickwork of 
boilers, is a very heavy item in all steam- 
driven electric generating stations, as the 
conditions of load are generally such that 
the majority of the boilers are banked 
for many hours every day. 

As four 10,000-pound boilers are re- 
quired for each 2,000-kilowatt unit in 
connection with the steam-turbine station 
on which the calculations are based, the 
coal for banking these boilers will be at 
least 448 pounds per hour per plant 
unit. 

The fuel required for banking pro- 
ducers is only a small fraction of that 
required for banking boilers. The heat 
radiation from the producer is also ex- 
tremely small, because the annular space 
between the firebrick lining and the outer 
casing constitutes one of the best non- 
conductors of heat it is possible to obtain. 
The standby losses of the producers for 
the scheme under consideration are guar- 
anteed not to exceed fifty pounds per 
hour per producer. 

It is difficult for those who have not 
had actual experience in running a gen- 
erating station to appreciate how impos- 
sible it is to keep the discrepancy factor 
within reasonable limits. Thts is ac- 
counted for by variations in the quality 
of the fuel supplied, by fuel utilized in 
heating up cold boilers, by the gradual 
fouling of boiler tubes, condenser tubes, 
etc., between cleaning periods, by errors 
of judgment as to the correct time for 
running up and shutting down plant 
units, and other seemingly small details 
which in a well-managed station receive 
constant attention, but the effects of 
which cannot be entirely eliminated. 

For both the steam plant and the gas 
plant, there has, therefore, been added 
twenty-five per cent to the ascertained 
fuel consumption under test conditions 
to cover the above contingencies. 

Now, for a maximum demand of 8,000 
kilowatts, a load factor of twenty-four 
per cent and a distribution efficiency of 
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eighty per cent, the units generated per 
annum will be 21,000,000. The curves 
in the paper show that for a 2,000-kilo- 
watt turbo-alternator the steam consump- 
tion per unit generated is 15.5 pounds, 
or, assuming an evaporation of eight to 
ene, 1.94 pounds of coal. From the 
same curves is seen that the no-load 
losses for a plant of this size amount to 
900 pounds per hour. 

To determine the plant-unit-hours run, 
and the boiler-hours banked, curves were 
tlotted to show the average hours the 
respective plant units would be required 
cach day to deal with the given load 
curve. It appears that the minimum 
total engine-hours would be thirty-five 
hours per day, or 12,800 hours per an- 
num, and the bank-boiler-house would be 
forty-five hours per day, or 16,800 hours 
per annum. 

The total annual coal consumption for 
the steam turbines will therefore be as 
follows: 


Tons 
21,000,000 units at 1.94 Ibs............. 18,170 
21,000,000 units at 1 Ib................. 9,360 
16,800 banked-boiler-hours at 448 Ibs. 3,330 
26,640 

Discrepancy factor..........202e000. 1.26 
Total -:e:52e six SPS EO res Bra EN RA es 33,300 


Overall ae A bee Si cent. 

For the gas station the no-load losses 
o: a 1,500-kilowatt gas engine amount to 
800 pounds of coal per hour and the 
useful-output consumption to one pound 
per unit generated. . 

A curve was drawn to show the mini- 
mum average engine-hours per day for 
the gas plant and the average hours per 
day the producers would be banked. It 
appears from this that the total en- 
gine-hours would be 17,450 hours per 
annum, and banked-producer-hours would 
Le 35,000 hours per annum. 

The total coal consumption for the gas 
plant will therefore be as follows: 


Tons. 
12,800 engine-hours at 900 Ibs......... 5,140 
17,450 engine-hours at 800 Ibs........ 6,230 
85,000 banked-producer-hours at 50 lbs. 782 
16,372 

Discrepancy fActoOr.....cceccscseceeees 1.25 
Total. aces bvasdaiassiaite tates ieee es 20,465 


=2.18 lbs. per unit generated. 
Overall thermodynamic efficiency=12 per cent. 


It is estimated that approximately 
seventy-one per cent, or 14,580 tons, of 
the total coal consumption would be gasi- 
fied in the ammonia producers and would 
yield at least 586 tons of sulphate of am- 
monia. Estimating the value of this at 
$55 per ton, which is considerably less 
than its present market value, the sale 
of this by-product would yield $32,230 
per annum. | 

[T0 be continued.] 
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Electrical Notes From Great 


About a vear ago the Corporation of 
Greenock, Scotland, put down a refuse 
destructor plant on the most up-to-date 
lines, operating in connection with its 
electricity supply plant. The engineer. 
J. A. Robertson, has given an interesting 
account of his practical experience of this 
combined undertaking since the com- 
mencement, and the conclusions to which 
it has led him, before the Glasgow Local 
Section of the Institution of Electrical 
Engineers. He prefaced his notes bear- 
ing directly upon that particular plant, 
by stating the progress made with the 
combination principle since the first plant 
was started in 1897 at Shoreditch. It 
appears that there are now seventy-three 
such undertakings operating in England, 
and that these are being added to at the 
rate of about twenty per annum. There 
have been some notable failures, but most 
of the plants mentioned are said to have 
proved successful, yet the wisdom of the 
combination still forms a subject of con- 
troversv among station engineers. The 
most important condition required in or- 
der that the combination may yield ap- 
preciable benefit, is that there must be a 
fairly steady demand for energy on the 
electricity works. Generally speaking, it 
mav be laid down that in industrial dis- 
tricts where a power load exists, or where 
a tramway supply forms part of the sta- 
tion output, financial benefit to the com- 
munity will follow the combination. Sta- 
tion engineers who object to combined in- 
stallations chiefly do so because of the 
presence of dust or fine grit which nat- 
urally does not benefit the generating 
plant if it finds its way to it. The causes 
of the dust are, the dumping of the refuse 
in dry weather, the operation of clinker- 
ing the fires, and lastly and chiefly, the 
crushing and screening of clinker. A 
better arrangement of buildings will ob- 
viate the dust nuisance, and in the case 
of his Greenock plant Mr. Robertson says 
he has experienced no real trouble from 
this cause. He has kept accurate records 
of the working of the plant and he tabu- 
lated the results in the course of his 
statement. Some of the conclusions at 
which he has arrived may be stated here: 
Given a suitable design of plant, it is pos- 
sible to destroy ordinary town’s refuse 
at a combined works without causing 
nuisance troubles, if the sanitary object 
of the destructor is considered of primary 
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importance. Where local conditions per- 
mit the steam to be utilized for at least 
nine hours per day, the combination will 
be a distinct financial advantage. A com- 
bined scheme should only be undertaken 
alter careful investigation and under ex- 
pert advice. In the interests of efficiency 
the combined installation should be under 
{he control of the electrical engineer. 

The London County Council has now 
definitely decided to take out the G. B. 
surface contact equipment on the Ald- 
gate-Bow tramway section, and to recon- 
struct the line partly for working on the 
overhead-trolley principle, and partly 
with the underground conduit. The re- 
port that was prepared by Mr. W. M. 
Mordey, the president of the Institution, 
showed that the contractors had, as or- 
dered, put a mile of stud line into good 
erder, and he was satisfied that he had 
found a remedy for live studs caused by 
arcing. Though live studs might still oc- 
cur the cars themselves would detect them. 
He advised the overhauling of the rest of 
the section and its car equipments on the 
same altered principles. The Council’s 
own chief officer of tramways and its clec- 
trical engineer, however, are not satisfied 
that their former objections to the G. B. 
system had been removed by what had 
heen effected on the mile, and they recom- 
mended abandonment. 

The Council has just ordered from 
Hurst, Nelson & Company mechanically 
operated auxiliary track brakes for sixty- 
five electric cars, to cost $13,000. Tenders 
were Invited for three designs of plat- 
form gear, namely: “A,” with platform 
gcar arranged for screw operation through 
machine-cut steel pinions, gears and bevel 
wheels; “B,” ditto, “through machine- 
molded cast-steel pinions,” and “C,” with 


the platform gear arranged for operation 


hy means of a spindle and twisted chain 
instead of the screw operation through 
pinions, gears and bevel wheels as in “A” 
and “B.” Design “C” has been adopted. 

Changes have taken place in the Na- 
tional Electrical Manufacturers’ Associa- 
tion. The small membership of the as- 
scciation has, in the eves of some classes 
of manufacturers, stamped it as being 
not representative of the electrical indus- 
try. It would not be safe to predict 
whether the changes will lead to increased 
membership, though it will be verv inter- 
esting to watch what their effect is upon 
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Britain. 


the large number of important firms who 
lave so far left the association alone. The 
secretary, W. Davenport, who has been 
identified with the organization from the 
beginning, has resigned, and F. B. 0. 
Hawes has been appointed in his stead. 
H. Bevis, of the General Electric Com- 
pany, has been elected chairman of the 
committee, and the offices have been re- 
moved from Westminster, where the Elec- 
trical Contractors’ Association has occu- 
pied the same premises, to the city. 

A good deal of discussion is taking 
place in the city of London at the present 
moment on the question of establishing 
industrial banking institutions, perhaps 
on the same lines as those that are re- 
ported to have so signally helped German 
electrical manufacturers and contractors 
in securing and financing foreign conces- 
sions. The discussion has arisen directly 
out of the publication of a prospectus in 
which the Victoria Falls and Transvaal 
Power Company invited the British in- 
vestor to find $4,500,000 new capital, the 
contracts for the work carried out there- 
with being given to German manufac- 
turers who, in their financial relations 


with the company, were strongly backed 


up by the German banks. It is early to 
say whether the movement will result in 
a British industrial electrical bank being 
established, there being so many very 
doubtful factors in the situation, but the 
interest of some of the right authorities 
appears to have been aroused. 

The end of the session of the various 
sections of the Institution of Electrical 
I’ngineers is near at hand. At three 
meetings of the London body the paper 
by J. H. Rider on the L. C. C. tramways 
eiectrical system has received attention. 
The Manchester Section held its annual 
general meeting recently, when informal 
addresses were given on “The Combined 
Efficiency of Small Gas Engine and Pro- 
ducer Plants,” by A. H. Gibson; “The 
Electrical State of the Upper Atmos- 
phere,” by W. Makower, Margaret White 
and E. Marsden, and “A New Standard 
of Light,” by W. A. Harwood. At Bir- 
mingham, the local section has been ocan- 
pied with “The Manipulation of Tele- 
phone Drv-Core Cables,” by F. G. C. Bald- 
win, and “Improvement of Power Factor 
in Alternating-Current Systems,” by M. 
Walker. Before the Leeds Section fhe 
important subject of the electrification of 
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steam-driven, non-reversing rolling mills 
has been considered, the author introduc- 
ing it being W. F. Mylan, who said it was 
estimated that in Europe there are now 
upward of 230 electrically-driven, non- 
reversing mills in operation, the horse- 
power of the motors used exceeding 200,- 
000. He tabulated a selected list of these, 
showing that a large number of electri- 
cally-driven rolling mills are in commer- 
cial operation, giving every satisfaction 
to the proprietor and justifying their con- 
version. As a consequence and following 
on the data obtained from actual installa- 
tions, the electric driving of rolling mills 
is now quite past the experimental stage, 
and it is not only possible to estimate 
with certainty the size and every feature 
of an equipment, but to determine very 
closely the actual cost of operating under 
any stated conditions. In regard to the 
effect of having a ready source of power 
available, it was mentioned that an Eng- 
lish mill, taking power at 1.7 cents per 
kilowatt-hour, effected a saving of over 
$15,000 on one year’s working, more than 
paying for the cost of the equipment. 

At the Royal Institution Alexander 
Siemens has read a paper on “Tantalum 
and Its Industrial Applications.” 

The last two meetings of the Physical 
Society have been devoted almost en- 
tirely to electrical subjects, namely: “Pro- 
duction of Steady Electrical Oscillations 
in Closed Circuits” and “A Method of 
Testing Radio-Telegraphic Receivers,” by 
Dr. J. A. Fleming and G. B. Dyke; “Ef- 
fect of an Air Blast Upon the Spark Dis- 
charge of a Condenser Charged by an In- 
duction Coil or Transformer,” by Dr. 
Fleming and H. W. Richardson; “On a 
Want of Symmetry Shown by Secondary 
X-Rays,” by Professor Bragg and J. L. 
Glasson; “Transformations of X-Rays,” 
by C. A. Sadler; and “Theory of 
the Alternate-Current Generator,” by 
Prof. T. R. Lyle. The Iron and Steel 
Institute holds its annual meetings in 
London on May 13 and 14; the list of 
papers announced include several of in- 
terest to electrical men, one of them being 
promised by W. Rodenhauser of Saar- 
briicken on “The Roechling-Rodenhauser 
Electric Furnace.” The Municipal Elec- 
trical Association has issued a prelimi- 
nary programme of its annual meetings 
from June 21 to 25. Manchester is to be 
the center, and the subjects to be discussed 
are cheap units, metallic filament lamps, 
steam turbines, cable systems and tram- 
Ways. ALBERT H. BRIDGE. 

London, April 24, 1909. 
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New Electric Safety Lamp. 


A paper on the new Wolf-Bohres elec- 
tric safety lamp was read by R. Cremer 
Jast month before the North of England 
Institute of Mining Engineers, which is 
decidedly illuminative. Mr. . Cremer 
spoke of the two designs of the Wolf- 
Bohres fitted with an osram lamp made 
especially for the purpose; one to throw 
the light downward and the other up- 
ward. The osram glow lamp, be it ob- 
served, will give an equal light, while 
using slightly more than half the elec- 
trical energy required by a carbon lamp. 

The lamp is fixed in a strong, air-tight 
glass globe, mounted on the top of, or 
below, the accumulator, and accessible 
from all sides. The pure air enclosed 
between the glass globe and the glow 
lamp and its pressure is thereby in- 
creased. Should the glass globe be 
smashed and the glow lamp injured, then 
the expanded heated air drives back the 
outer air of the mine, and will at the 
same time rush into the vacuum of the 
lamp. The effect is that the glow lamp is 
extinguished before an explosive atmos- 
phere has time to enter and to reach the 
light. The lamp is closed by means of a 
magnetic hook, preventing unlawful open- 
ing or contact sparks. 

The single-cell accumulator is enclosed 
in a celluloid case. The accumulator is 
connected up to a simple charging device 
by plugs. The glow lamp is fed by the 
accumulator and glows for a period of 
twelve hours per charge, yielding a light 
of from one to two candlepower. 
edo 
Magnetic Club’s Dinner. 


April 21 last was the twenty-first birth- 
cay of New York’s “Magnetic Club,” 
and in honor of the day a dinner was 
given at the Hotel St. Denis to about 
a hundred members and guests. It was 
a most pleasant affair, winding up with 
a capital vaudeville entertainment. 

One of the special decorations was a 
luge electric sign bearing the words, 
“Twenty-one,” the coming-of-age day, 
and underneath this “73,” telegraphese 
for compliments to M. C. The chair 
was taken by Vice-President Marsden R. 
Cockey, with George H. Usher, of At- 
lanta, Ga., a former president, as toast- 
master. Speeches were made by Rev. 
Mr. Foster, pastor of the Marcy Avenue 
Baptist Church, Brooklyn, Rev. M. K. 
Bailey of Grace Episcopal Church, New 
York, and others. Representatives from 
Boston, Harrisburg and Philadelphia 
were present. During the evening a 
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telegram was read from President Charles 
P. Bruch, who is at Atlantic City, re- 
covering from a severe illness. 

edo 

To Sell Laclede Gas Light Company. 

Representatives of the North American 
Company and of the American Light and 
Traction Company, it is definitely 
lcarned, have under negotiation the sale 
of the Laclede Gas Light Company of 
St. Louis, now controlled by the North 
American Company, to the American 
Light and Traction Company. The 
North American Company controls all 
the street-railway, gas and electric-light 
companies of St. Louis, and one of the 
purposes of the deal which is now under 
consideration, it is said, is to bring to an 
end the monopoly exercised in St. Louis 
hy the North American Company. 
ese 
New Exchange for Chicago Telephone 

Company. 

The new exchange building to be built 
immediately by the Chicago Telephone 
Company av a cost of nearly $500,000, 
including $95,000 for the site, will be the 
largest in the city, and capable of accom- 
modating 40,000 to 50,000 telephones. 
Its location will be 78-82 Federal Street. 
formerly Custom House Place. It will 
he completed within a year. 
edo 

Wireless Telegraph for Honduras. 

James P. Henderson, of Chicago, who 
is building a railway system throughout 
Honduras, has just obtained a concession 
from the government for the installation 
of a complete wireless-telegraph system in 
that country. It will connect the north 
coast and the interior regions through 
which the railroad passes. There will be 
four principal stations, at Trujillo, La 
Ceiba, Puerto Cortes, and Tegucigalpa. 
The main station will be at the latter 
city, which is the capital. Mr. Hender- 
scn expects to have the system working at 
an early date. 


ede 
Public Service Commission. 

The New York Public Service Com- 
mission has adopted a resolution asking 
the New York Board of Estimate and 
Apportionment to select a representative 
from the subway sub-committee to meet 
a representative of the Public Service 
Commission and take steps to recommend 
to their respective bodies a standard form 
of franchise to be used in future subway 
construction. The present form was 
adopted before the passage of the rapid 
transit act and conditions have shown it 
has been outgrown. 
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Restoring the Niagara Gorge Railway. 

The last week in April wag a busy one 
with the management of the Niagara 
Gorge Railroad, a large force of men 
being kept at work removing the ice and 
debris from the tracks. The employed 
forces worked at various points along the 
line in order that the work of rescuing 
the scenic line from its unfortunate con- 
dition might progress as rapidly as possi- 
ble. All of the ice 


at the opening of the present week, but 


had not been cleared 


splendid headway had been made. 
It has been 
the accompanying ice was very destructive 


found that the flood and 
at some places along the route. A few 
Interesting pietures of scenes are 
duced 
illustrations tell more than words of the 


repro- 


herewith. and these instructive 


repair work that is vel tO þe done. [t 1S 
not yet evident when the road will have 
recovered 
est ice jam 
recent times. 
reset after a position is found for them, 


and miles of wire will have 


from the effects of the areal- 
Niagara eyer witnessed in 


Many poles will have to be 


to be strung. 


$10,000,000, divided into $5,000,000 of 
preferred and $5,000,000 of common, and 
it is authorized to issue bonds to the ex- 
tent of $25,000,000. It is incorporated 
under section 9 of the transportation act. 
The purpose of its organization is to do 
a general telephone business in the city 
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percentage of its receipts shall be paid 
to the city. 
———e@e——______ 
Mackay Companies’ Plans. 

The Mackay Companies plans for the 
improvement of its Atlantic cable service 
are much more comprehensive than has 
been supposed. 

Instead of merely establishing one di- 
rect cable route between New York and 
England via Newfoundland, the Com- 
mercial Cable Company will connect two 
of its present five Atlantic cables with 
Newfoundland, thus giving to forty per 
cent of its Atlantic mileage the benefit 
oi a thirty per cent to thirty-five per cent 
increase in speed transmission, and in- 
augurating one of the most important 
submarine cabling in 
the last twenty-five years. The expense 
of routing this second cable will be borne 
entirely by surplus or current earnings. 

When the success of the Newfoundland 
route is demonstrated, it is probable the 
company will Jand cables there 
instead of at Nova Scotia as at present. 


improvements in 


other 


THE WORK OF RESTORATION ON THE NIAGARA GORGE RAILWAY. 


New,Telephone Company for New 
-~ York City. 

A statement has been issued by John 
M. Shaw concerning the organization of 
the Public Service Telephone Company, 
which plans to do business in New York 
city. Mr. Shaw, according to business 
reference books, is president, manager 
and director of the Atlantic Telephone 
Company. The statement follows: 

The organization of the Public Service 


Telephone Company has been perfected 


by the election of officers and a board of 
directors as follows: President, John M. 
Shaw ; directors, George S. Graham, Clar- 
ence D. Simpson, R. Conklin, A. G. 
Wheeler, Jr., and Russell Robbins; sec- 
retary, John A. L. Campbell. 

The capital stock of the company is 


cf New York, and with that purpose in 
view it has taken a lease from the Long- 
acre Electric Light and Power Company 
for a term of 999 years of a franchise 
which the Longacre Electric Light and 
Power Company has to do a telephone 
business in the city of New York. 

This franchise of the Longacre Electric 
Light and Power Company has been 
fought out through the courts and finally 
settled in its favor. The franchise rights 
leased from the Longacre Electric Light 
and Power Company are sufficient to en- 
able the Public Service Telephone Com- 
pany to do business without any addi- 
tional power conferred upon it by the 
citv. The Public Service Telephone Com- 
pany is willing to enter into an arrange- 
ment with the citv by which a reasonable 


Another important cable improvement 
is the automatic relaying device. 

Earnings of the Mackay Companies are 
showing steady gains, and the improve- 
ment the last four months has been par- 
ticularly noticeable. 


—_—— ege———_ 
Pay-As-You-Enter Cars Profitable. 
Gross earnings of the Chicago Rail- 

ways Company in April show a decided 
increase. The increase is about fifteen- 
and-one-half per cent over the correspond- 
ing month last year. Officials of the com- 
pany attribute this largely to the intro- 
duction of pay-as-you-enter cars, which 
have also brought larger earnings to the 
Chicago City Railway Company. The lat- 
ter now has 513 of these cars in operation 
and the’former runs 430. 
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LETTERS TO THE EDITOR. 


The Cost of Gas and Electric Candlepower. 
To THE EDITOR. 

Referring to your editorial on page 646 
of your issue dated April 10, I note that 
the basis of your criticism is taken from 
tests of open-flame burners made by the 
Public Service Commission, Second Dis- 
trict, State of New York. The gas used 
through these burners represents less than 
ten per cent of the total output and not 
more than 215 per cent of the lighting 
output, and therefore does not represent 
actual conditions in the industry. 

Referring to the sizes of mantle gas 
burners, there are now on the market 
an inverted which gives twenty can- 
dlepower with a consumption of one foot 
an hour and an upright which consumes 
about fifty per cent more gas with nearly 
fifty candlepower. 

In making comparisons with electric- 
lighting costs your position is evidently 
that incandescent lamps operate under 
laboratory efficiencies while in service, but 
improper voltage regulation and poor sort- 
ing makes the situation at least compar- 
able with gas-burner operation. 

Whether or not this is the case, no good 
can accrue the lighting industry, either 
electric or gas, by mudslinging. At the 
last meeting of the New York Section 
of the Illuminating Engineering Society, 
which is largely composed of those con- 
nected with the electric industry, one of 
their champions ‘questioned certain state- 
ments as to relative costs along the same 
lines as your editorial, with the result that 
the discussion might have been justly 
labeled “What I know about poor service, 
both gas and electric,” and would have 
done credit to a taxpayers’ alliance. 

The margin of cost between gas and 
electric lighting is still sufficiently wide 
to cause those connected with the former 
industry no uneasiness, and undoubtedly 
the latter illuminant has some advantages 
or it would not be supplied by over 5,000 
central stations in this country alone. 
“People who live in glass houses,” ete. 

SPECTATOR. 

New York, April 24. 


“Increasing the Popularity of Electric 
Vehicles.” 
To THE Eprror: 

It appears to me that in his article on 
“Increasing the Popularity of Electric 
Vehicles” in your issue of April 10, Mr. 
Frank B. Rae generalizes for the entire 
country on local data. While it is prob- 
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ably true that the service current of 
garages in Chicago may generally be about 
115 volts direct current, the current of 
the vast majority of cities throughout the 
United States is alternating. And this 
is particularly true of cities in which the 
electric vehicle has made the greatest 
headway. 

Thorough consideration of the ampere- 
hour output per pound of battery shows 
that this approaches its maximum as the 
plates become larger, and the structural 
parts and containing vessels must be re- 
duced to the minimum per unit area of 
the active material. By this the lowest 
possible number of cells is clearly indi- 
cated. 

Furthermore, it has been abundantly 
demonstrated that it is more economical 
to charge vehicle batteries from alternat- 
ing service by means of rectifving devices 
than by charging from direct current. 
There is a reason for this, aside from the 
fect that the rectifier has a notably high 
efficiency for a small unit. This reason 
lies in the fact that with alternating serv- 
ice the current may be regulated by re- 
actance, which is inherently a method of 
perfect efficiency, as compared with re- 
sistance as necessarily used for regulation 
of direct current. 

The most important proposition in the 
engineering principles involved in the de- 
sign of electric vehicles ig that the battery 
weight should not exceed twenty-five to 
thirty per cent of the vehicle. When this 
is exceeded the excess battery weight is 
expended in carrying itself about. 

These considerations, it appears to me, 
should lead to the adoption of a minimum 
number of cells—say, twenty—for elec- 


tric vehicles. C. W. SIRCH. 
ede 
Storage Battery Cars for Prussian 
Railways. 


Consul Southard P., Warner, of Leipzig, 
advises that the Prussian railway authori- 
ties have ordered fifty-seven new accumu- 
lator double cars for use in those sections 
of the country where the passenger traffic 
is so light that it would not pay to op- 
erate regular trains drawn by steam loco- 
motives. 

These double cars are composed of two 
nearly identical sections coupled very 
closely together. It was found to be im- 
practicable to have single coaches, as in 
order to have the desired seating capac- 
ity they would have to be constructed of 
such length as to render them unsuitable 
for use on tracks containing anything 
more than very moderate curves. 
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The cars differ from ordinary cars in 
that they have a tank constructed at 
either end. These tanks, which are only 
slightly more than half as high as the 
remainder of the coach, contain the stor- 
age batteries. The batteries are composed 
of 168 cells, half of which are located in 
the front tank and half in the rear tank. 
As the tanks are isolated from the passen- 
cer compartments, travelers will never be 
annoyed by the acid fumes. 

The electrical equipment of these cars 
consists of two eighty-horsepower motors. 
The battery has a tension of 310 volts and 
a capacity of 368 ampere-hours. The cars 
weigh about fifty-five long tons and can 
attain a maximum speed of thirty-one 
miles an hour. They will have a seating 
capacity of about 100, ‘besides an extra 
compartment for the train crew. Upon 
one charge of the battery they can rup 
about sixty-five miles. As they can run 
by using only half the battery (eighty- 
four cells), traffic would not be inter- 
rupted in case one half or the other half 
should get out of order. 

In addition to the air brakes the cars 
will be equipped with electrical brakes 
and also with emergency hand brakes. 
During the trials it was found that a car 
traveling at a rate of thirty-six miles an 
hour it could be brought to a standstill 
within a distance of 220 yards by apply- 
ing the air brakes. When the air and 
electrical brakes were applied simultane- 
ously, the car was brought to a stop in 
110 yards. In case the two sections of a 
cay should be separated, air brakes would 
be applied automatically on each section. 
The compressed air for operating’ the 
brakes is supplied by a compressor driven 
hy a two-and-one-half-horsepower motor. 
By an automatic equipment the com- 
pressor 18 set in motion by the motor as 
soon as the air pressure drops below a 
certain point, and is stopped again as 
tiie pressure rises. 

Signals will be given by means of an 
clectrically operated horn instead of with 
a whistle. All of the signal lanterns will 
be equipped with two electric lamps sup- 
plied by two independent currents, 80 
that in case one wire becomes disabled 
the other may be used immediately. 
ede 
For a Pilgrim Tercentennial Exposition. 

The Boston Herald announces that in 
1920 a world’s exposition will be held in 
Boston, celebrating the 300th anniver- 
sary of the landing of the Pilgrims and 
the founding of New England. Steps 
are being taken to establish a permanent 
organization. 
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The National Association of Cotton 
Manufacturers. 

The annual meeting of the National 
Association of Cotton Manufacturers was 
held in the Mechanics’ Fair Building, 
Boston, Mass., April 28 and 29. The re- 
port of the secretary, Dr. C. J. H. Wood- 
bury, reviewed the extensive work which 
was carried on by the committees of the 
association. Among the interesting pa- 
pers taken up were the following: 

“Improvements in Lighting Large Tex- 
tile Areas with High ‘fliciency Units,” 
by A. Thatcher Holbrook, Boston, Mass. 

Mr. Holbrook said that as the mills 
have increased in production the tendency 
has been greater and greater to outgrow 
the cramped and narrow quarters of early 
mills, and it was the purpose of the paper 
to show that these large areas could he 
lighted with satisfaction and with rea- 
scnable expense. Mr. Holbrook reviewed 
the development of the clectric-lighting 
industry and described the various forms 
of arc and incandescent lamps. He en- 
dorsed particularly the Nernst lamp. 

“Transportation for Mill Yards,” by 
Day Baker, Boston, Mass. 

Mr. Baker summarized the necessities 
of yard transportation for mills in general 
and led up to the conclusion that for all 
purposes the electric truck tended to 
marked economy when used as a substi- 
tute for horse-drawn or other vehicles. 

The following statement and estimate 
were made for one of the most conserva- 
tive mill operators in New England: 

Teaming: 

Total cost for five years ending Dec. 29, 

1907 (not including hired teams for mill 


COLI) * tatu Qitic et ice aca te hd te ep he RS eel 0k a hes e/a $33,419 
Of which, the labor of drivers and helpers 24,961 


Leaving as cost of grain, shoeing, har- 


ness repairs, horse renewals.......... $ 8,457 
As this is for ten horses for five vears, the 
cost per horse per year............ ee eee 169 


EFleectric Trucks: 

It is contended that a two-ton electric 
truck can do 30 miles per day on a 
single battery charge, and that it can 
easily do the work now done by two 
double teams. One builder claims more 
than this. 


Cost complete, including battery, etc.... 3,400 
Estimated cost of charging equipment, f 

to charge three truCkS......sseesressose 250 
Spare parts, in case of accident.......... 350 


Amount invested in electric truck, ete..$ 4,000 
For comparison with horses, deduct esti- 


mated value of four horses, carts...... 1.000 

Excess amount invested, Say.......... $ 3,000 

Expenses of Truck: 
Interest on investment, 6 per cent........ 180 
Depreciation, 10 per cent (batteries and 

tires. BeOlOW )s un eek owes ee eee es ee es 310 
Batteries, $207; tires, $235 (each said to 5 

run ONC VeaT)....esssoosresrerrerseesre T 442 
Two men to operate truck, one at $1.75, 

one at SL. 25... cece eee reece cree teens 900 

Cost to operate truck one year........ $ 1.882 


On the basis of last five Years cost of 
teaming, the displacing of four horses, 
four men on two double teams, would be: 


Four horses at $169.17 a horse......--- BTG 
Four men at same rates as above...... 1,500 
$2,476 
1,832 
Saving by the use of one truck........ $ 644 


If more than one truck is used the saving 
would be more in proportion, 
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As a result of the investigation, two 
General Vehicle Company motor trucks 
were installed. The mill teaming account 
was $6,800 a vear, or $569 a month, but 
by the additions of the first two machines 
a saving of $266 a month, or $3,200 a 
vear, has been shown. Of course, this 
high rate can hardly be maintained, but 
a handsome saving can and will be shown 
in the following years, which will make 
the truck investment one of the most 
profitable. 

In one of the largest mill corporation 
plants in the United States, four motor 
vehicle trucks have been installed, dis- 
placing about thirty horses and the many 
wagons and trucks which it was necessary 
to use. 

In another cotton manufacturing in- 
dustry a five-ton electric vehicle was in- 
stalled, working ten hours a day, taking 
the place of three horse-drawn trucks. 
Later, the enterprising engineer of this 
mill proposed purchasing an extra bat- 
tery, putting on a night crew and operat- 
ing the truck twenty working hours per 
day. This has been done, and as a result 
the entire stable has been dispensed with, 
and the machine truck is now doing the 
work which before required seven horse- 
drawn trucks. | 

“The Care of Commutators,” by T. E. 
Chappel, New York city, was taken up at 
ihe second day’s session. 

The election of officers resulted as fol- 
President, Charles T. Plunkett. 
Adams, Mass.: vice-presidents, G. Otis 
Draper, New York, N. Y.; Franklin W. 
Hobbs, Boston, Mass. Directors for three 
years, George P. Grant, Jr., Fitchburg, 
Mass.: Edwin Farnham Greene, Boston, 
Mass., and David S. Johnston, Cohoes, 
N. Y. C.J. H. Woodbury was re-elected 
secretary and treasurer. 

— o O o — 

Scranton Electrical Men Enjoy a 


Banquet. 

The Scranton (Pa.) Electrie Com- 
pany tendered a banquet on Wednesday. 
April 21, to the electrical contractors and 
wiremen of the city. The company was 
represented by D. T. Campbell. Among 
the guests of honor were Geo. Wieder- 
man, James R. Strong, M. J. Maroney 
of New York city, and a number of other 
out-of-town visitors. The banquet fol- 
lowed the first meeting of the electrical 
contractors of the city, who discussed the 
feasibility of establishing an organization 
which will eventually become a part of 
tlie National Electrical Contractors’ As- 
sociation. The meeting was addressed 
by Mr. Strong, who is a_past-president 


lows: 


.Howley, F. 
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of the National association. Among 
others present were the following: Chas. 
M. Barnes, W. S. Maddock, W. J. Neave, 
C. S. Nicol, G. F. Smith, H. F. Hart- 
man, William A. Timlin, George B. 
Timlin, Thomas F. O’Hara, Duncan T. 
Campbell, J. H. Docking, W. A. Hut- 
ton, Elv Harris, J. G. Osterhout, E. A. 
Cameron, W. P. Gallagher, Thomas C. 
Walsh, Tom F. Roche, Chas. J. Mce- 
Hugh, F. D. Collins, T. F. Eynon, Geo. 
Pugh Smith, Alexander S. Thompson. 
W. J. Meyers, J. Bruce Kilmore, J. B. 
Ratchford, James Morris, F. H. Eisele, 
Fred R. Smith, James A. Fleming, M. 
L. Lining of the Scranton Electric 
Company, Frank Howard of the Scran- 
ton Electric Company, H. T. Evans, E. A. 
S. Smith, Louis Savadkin, 
John B. Page, John F. Boyle, Ezra R. 
Fern, F. P. Groves, Howard Groves, Jos. 
B. Voros, W. A. Harvey, P. F. Duffy, W. 
H. Fries, A. E. Rittenhouse, John J. Jor- 
dan, James R. Strong, L. H. Conklin, 
George Weiderman, M. J. Maroney, J. E. 
Kern, J. U. Hopewell and Saul Rubinov. 
oe —— 
To Save Power Sites. 

Secretary Bellinger of the Interior De- 
partment at Washington has instructed 
the director of the Geological Survey to 
investigate power sites under the public 
domain outside of national forests, which 
are not included in withdrawals for 
reclamation purposes, with a view to se- 
curing at the next session of Congress 
legislation to control and regulate their 
disposition. 

The secretary said the purpose of this 
order was to conserve and secure the 
proper development of the waterpower 
resources of the public domain through 
appropriate legislation. The statement 
was made also that the secretary was €x- 
tremely anxious to prevent these natural 
resources from passing under the control 
of monopolistic or speculative interests. 

—_—__—__ege——_—_ 


American Institute of Electrical Engi- 
neers’ Annual Meeting. 

The American Institute of Electrical 
Engineers will hold its annual meeting I 
New York city on Tuesday, May 18. The 
usual reports will be presented-—fisca! 
apd standing committees, and the result 
of the voting for officers for the vear 
will then be made known. Besides the 
routine business mentioned, Frederick P. 
Fish, former president of the American 
Telephone and Telegraph Company, will 
present a paper on the “Patent System 1n 
Its’ Rélation_to_Industrial Development.” 
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Ithaca Section of the American Institute 

of Electrical Engineers. 

The April meeting of the Ithaca Sec- 
tion, American Institute of Electrical En- 
gineers was held Friday evening, April 
23, in Sibley Auditorium, Cornell Uni- 
versity. The meeting was attended bv 
nearly 400 members of the local section 
and their friends. Prof. Frederick Be- 
dell presided over the meeting, which was 
addressed by Frank J. Sprague of New 
York city, on the subject, “The Elce- 
trification of Steam Railways.” A great 
deal of interest was displayed in the sub- 
ject, and the discussion after the regular 
address prolonged the mecting to a late 
hour. 

Mr. Sprague briefly sketched the growth 
of the electric-railway industry and dis- 
cussed the problems to be solved by the 
steam-railway engineer when confronted 
by the necessity of increasing the capacity 
of his road to accommodate increase in 
business. Taking up the various sys- 
tems of electric-railway operation, he 
showed the defects or advantages of each. 

The subject of electrification was 
treated by Mr. Sprague in the following 
order: 

(a) A comparison of power transmis- 
sion and distribution in polyphase, single- 
phase and direct-current systems. 

(b) The characteristics of the motors 
used in the several systems. 

(c) Motor and train schedules. 

(d) Electric braking. 

(e) Considerations alfecting the choice 
of a system. l 

(f) Circumstances justifying the elec- 
trification of a road. 

(g) Comparison of direct-current and 
single-phase alternating-current equip- 
ments. Under this head he showed that 
the single-phase system had in some in- 
stances proven a disappointment on ac- 
count of the lack of overload capacity of 
this type of motor and its sensitiveness to 
overloads, 

He showed that for single-phase and 
direct-current systems, cars of the same 
carrying capacity, operating at practically 
identical schedules, the cost of power at 
the generating station was the same. 
The weight of the single-phaes equip- 
ment was shown to be greater than the 
direct-current equipment for the same 
capacity. Due to this greater weight of 
the alternating-current apparatus the in- 
itial cost of motors and of car bodies and 
tracks is greater for the alternating-cur- 
rent system. In summing up his com- 
parison of the two svstems, he declared 


that the direct-current system is pref- 
erable for the usual interurban or trunk- 
line railway for the following reasons: 

1. Same or lower first cost. 

. Greater reliability. 

Larger reserve capacity. 

. Lower total maintenance cost. 

. With increased frequency of stops, a 

higher speed schedule. 

e@o 

The Electrical Engineering Society of 
Columbia University. 

The last meeting of the present season 
of the Electrical Engineering Society of 
Columbia University was held on the 
evening of April 30, the speaker being 


Ct e OO w 


© Perey H. Thomas, whose subject was 


“Lightning Arresters.” 

As might be expected the introduction 
proved to be the most important portion 
of the talk, as so many conflicting theories 
have been advanced regarding the phe- 
nomena of lightning, and many of them 
were briefly sketched. 

Referring to troubles on transmission 
lines, the speaker called attention to the 
two most important features, namely, the 
damage done by the current from the 
generator unless the are could be broken, 
and further the well-nigh insurmountable 
difficulty of placing the arresters where 
the current would be led to them instead 
of Jumping through insulators and poles. 
In regard to damage to machinery Mr. 
Thomas stated that owing to the intro- 
duction of the newer type of generators 
the dangers were to a great extent over- 
come. 

The various types of arresters were 
then taken up, and the good and bad 
features of choke coils, multi-gap and 
electrolytic cell arresters were discussed. 

It is to be hoped that when the fall 
meetings are inaugurated that much more 
publicity will be given them, for undoubt- 
edly the attendance of visitors would en- 
hance their value. In many respects they 
are of much greater import than those 
given under the auspices of other bodics 
and deserve more attention than they have 
received in the past. 
espe 

The American Street and Interurban 

Railway Association. 

The American Street and Interurban 
Railway Association and affiliated asso- 
ciations will hold their annual conven- 
tions at Denver, Colo., Monday, Tuesday, 
Wednesday, Thursday and Friday, Octa- 
ber 18 to 22. 

Exhibit spaces will be provided in the 
new Denver Auditorium and adjacent 
space. 
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The Pinch Interrupter. 

At the recent meeting of the Armour 
Institute of Technology Branch of the 
American Institute of Electrica] Engi- 
neers, Prof. G. E. Marsh delivered a paper 
dealing with theoretical and experimental 
features of the so-called electrolytic type 
of interrupter known by the name of 
Caldwell or Simon. Inasmuch as the 
“pinch” effect, discovered by Carl Hemig 
aud studied by Northrup a coupie of 
vears ago, is the active phenomenon un- 
derlying the operation of this interrupter, 
it was spoken of by the above title. 

By means of curves and equations the 
laws governing the pinch phenomenon 
were clearly indicated and its character- 
istics were exhibited in a striking manner. 

An interrupter of original design was 
shown in operation, and its performance 
easily confirmed the statements of Mr. 
Marsh that for negligible cost of main- 
tenancey durability and constancy of op- 
eration, the present form must be con- 
sidered superior to other types capable of 
being operated from lighting circuits. 
ese 

Navy to Try Out Wireless. 

No action will be taken by the Navy 
Department in awarding contracts for 
construction and equipment of the wire- 
less telegraph tower at or near Washing- 
ton until the company seeking the con- 
tracts has demonstrated to the satisfac- 
tion of the department its ability to ful- 
fill the requirements. 

A series of tests lasting probably three 
months will take place at the company’s 
station at Brant Rock, Mass. Lieutenant 
George C. Sweet will probably be the 
officer detailed to witness these tests. 
ede 

Wants Tunnel Limits Decided. 

Frank Hedley, manager for the trustees 
of the New York & Long Island Railroad 
Company, which owns the Belmont Tun- 
nel, has sent a letter to William G. Mc- 
Adoo, president of the Hudson & Man- 
hattan Railroad, relative to the terms of 
the certificate which the latter company 
has applied for from the Public Service 
Commission for the proposed extension of 
the Sixth Avenue subway to the Grand 
Central Station, New York city. i 

Mr. Hedley asks that the terms of the 
certificate shall be phrased so as to defi- 
nitely exclude the McAdoo Tunnel Com- 
pany from building north of the center 
line of Forty-second Street, east of Van- 
derbilt Avenue. The object of this is to 
prevent anv interference_with any future 
extensions, of the Belmont. Tunnél; 
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Boston Edison Purchases Local Concerns. 

At a stockholders’ meeting of the Edi- 
son Electric Illuminating Company of 
Boston the stockholders voted to purchase 
the locations and the property of the 
Chelsea Gas Light Company, the Boston 
Consolidated Gas Company, the Newton 
and Watertown Gas Light Company, the 
Waltham Gas Light Company and the 
Lexington Gas and Electric Light Com- 
pany. 

President Edgar stated that it was not 
the intention of the directors to issue any 
additional Edison stock to pay for the 
properties for probably a year, as the 
company has about $2,000,000 cash on 
hand with the final payment on May 3 
on the last issue of new stock offered to 
stockholders last winter. 

The prices to be paid the several com- 
panies for their electric business are as 
follows: 


Companies, Price. 
Boston Consolidated Gas Company....§1,300,000 


Chelsea Gas Company..........0cc cece 350,000 
Newton & Watertown Gas Company.. 500,000 
Waltham Gas Company.............008 606,000 
Lexington Gas and Electric Company.. 120,000 

Total Avvarcuvads ees Leelee teckeaetesee $2,870,000 


Beginning on Monday last, the Edison 
Company of Boston is supplying power 
to the street-railwav lines of the Boston 
Suburban Electric Companies under the 
ten-year contract recently made in con- 
nection with the transfer of the electric 
plant of the Waltham Gas and Electric 
Company to the Edison Company for 
$600,000. The present supply will be 
about 700 horsepower per annum. 

The price of $2,870,000 to be paid the 
five gas companies for their electric plants 
does not represent the net cost to the 
Edison company, as it in turn will sell 
the gas business of the Newton and 
Watertown Gas Light Company to the 
Massachusetts Gas Companies. In addi- 
tion the Edison company owns $175,000 
first-mortgage bonds of the Chelsea Gas 
Light Company and other securities 
which are to be retired as the result of 
the present transfers of property. 

) Oo 
Incorporates to Build Subway. 

The incorporation of the Tri-Borougi 
Railroad Company at Albany, N. Y., it is 
stated, paves the way for the Bradley- 
Gaffney-Steers combination of prospective 
subway constructors to build and oper- 
ate the Fourth Avenue (Brooklyn) sub- 
wav route in conjunction with the Broad- 
wav - Lexington Avenue (Manhattan) 
route, concerning which the syndicate 
has already approached the Public Serv- 
ice Commission. There will be a con- 
nection over the Manhattan Bridge, ac- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


cording to the plans of the syndicate, and 
a direct line to Canal Street, where it 
was proposed that the Broadway-Lexing- 
ton Avenue line should connect with the 
loop of city-built subway which is to join 
the Brooklyn, Manhattan and Williams- 
burg bridges. 

It appears that the new law relating 
to the construction of subways by private 
capital under the indeterminate-franchise 
and profit-sharing plan is satisfactory to 
the Bradley-Gaffney-Steers combination, 
and that these interests are ready to bid 
under the law as it stands. It was de- 
cided, however, in recent conferences that 
tle original proposition of constructing 
subways as an engineering proposition 
would not be the most advisable for the 
comprehensive plan of subway building 
in the three boroughs of Manhattan, the 
Bronx and Brooklyn. Accordingly, the 
railroad company has been incorporated. 

A proposition will be submitted simul- 
taneously to the Board of Estimate and 
the Public Service Commission for the 
first link in the Tri-Borough line, 
namely, a subway in Canal Street in 
Manhattan, thence over the Manhattan 
Bridge, and from the bridge by subway 
out as far as Flatbush Avenue, on the 
Fourth Avenue (Brooklyn) route. The 
ccmpany as at present incorporated is 
fcrmed specifically for the construction 
of this line, but it is understood that the 
other bids will follow. 

It is proposed to carry passengers from 
Canal Street in Manhattan to Flatbush 
Avenue in Brooklyn for a three-cent fare. 
While the arrangements as to the fare over 
the entire system are not stated, it is 
probable that a five-cent fare will cover 
the entire trip from the Bronx terminus 
out to Flatbush Avenue, as in the case of 
the Interborough subway. 
ede 
Graduate Study at the Massachusetts 

Institute of Technology. 

In the recent report of Acting-President 
Arthur A. Noyes of the Massachusetts 
Institute of Technology particular em- 
phasis is placed on the advanced instruc- 
tion of graduate students. Dr. Noyes 
points to the fuller provision now made 
at the Institute for advanced study lead- 
ing to the higher degrees of master of 
science, doctor of philosophy, and doctor 
of engineering as one of the most im- 
portant developments of the year. 

Another important movement which 
aiso supports the cause of advanced study 
at the Institute of Technology, has been 
the establishment of the new research 
laboratory of applied chemistry in which 
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opportunities are afforded for research 
assistants and advanced students to ex- 
ecute investigations of chemical problems 
which are of interest to manufacturers, 
This research laboratory co-operates with 
the research laboratory of physical chem- 
istry which has been supported by the In- 
stitute of Technology for some years. It 
is hoped that a research laboratory of ap- 
plied electricity may soon be established. 

During the present Institute year grad- 
uate students received the advantages of 
$5,100 in awards for fellowships and 
graduate scholarships. Another factor of 
importance for graduate students is the 
library; and the value which is attached 
to it at the Institute of Technology is 
indicated by the fact that the accessions 
to the library aggregated 4,563 items for 
the year 1908. 

The students now at the Institute of 
Technology who are graduates of the 


courses of this or other institutions ag- 


gregate 215, and these come from ninety- 
one different colleges and universities. 
The largest number from any one insti- 
{ution besides the Institute of Technology 
is sixteen. Many of these students are 
taking undergraduate engineering work 
in the Institute classes. Others are pur- 
suing the advanced or graduate instruc- 
tion. 

Among the total student body, forty- 
six states and territories, besides the Dis- 
trict of Columbia, the Philippine Islands, 
Porto Rico, and the Canal Zone are repre- 
sented, and thirty foreign countries are 
also represented. 


edo 
Patent Records Again Broken. 


Two weeks ago note was made in these 
columns of the exceptionally large num- 
ber of patents issued at Washington on 
April 6. The issues of April 20 and ay 
exceeded these totals. The April 27 1s- 
sue aggregated 805 patents, one less than 
the preceding week. Of these 805 pat- 
ents, 125 were electrical, and of these 
forty-seven were assigned to the General 
Electric Company. 


ede 
The Detroit United Railway. 


In a report recently issued by the 
Michigan Railroad Commission it 1s 
stated that the net income for the past 
year of the Detroit United Railway was 
$1,027,604.28, about as much as all ol 
the other electric companies in the state 
combined. The Detroit United Railway 
hed 368.04 miles of road. There were 
1.061.54 miles of electric road in the 
state. 
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High-Speed Submarine Telegraphy. 

In a recent address before the Royal 
Institution in London on the subject of 
“Modern Submarine Telegraphy,” Sidney 
G. Brown traced the development of com- 
munication by cable and how it may be 
improved in both speed and reliability, 
He described in general the construction 
of the modern cables and various methods 
of operating them. The great obstacles 
to speed in signaling are the capacity and 
resistance of the cable. ` 

The current usually received at the end 
of a submarine cable would be 1,000 times 
greater if we had only to deal with re- 
sistance without considering capacity. 
For a certain size of gutta-percha cora 
the use of a large copper conductor de- 
creases the resistance and increases the 
capacity. There is, however, a critical 
point at which the product of capacity 
and resistance is a minimum, and this is 
when the ratio of the diameter of the 
wire to the diameter of the gutta-percha 
core is as 1 to 1.65. Mr. Brown consid- 
ered that some cable difficulties could be 
overcome by greater care in the process 
of manufacture, or by the substitution 
for gutta-percha of dry cotton or similar 
material, well impregnated with gutta- 
percha compound. He suggested the fol- 
lowing proportions for an ideal core as 
compared with the Atlantic cable of 1894: 


1894 Cable. Ideal Core. 
Diameter of 
COTO. cies .466 in. .466 In. 
Diameter of 
copper..... .202 in. .282 in. 
o s i stance 
per nautical 
mile .......1.684 ohms. 0.S64 ohm. 
Capacity per 
nautical 
mile foe eas 0.420 microfarad 0.700 microfarad 


The speed of working such an ideal 
cable on the duplex system would be about 
240 letters per minute, and the current 
received with this speed would be twice 
as great as in the actual cable. A still 
greater speed than that given might re- 
sult, possibly reaching to 260 letters per 
minute. 

With the alphabetical code used in the 
submarine service, the signals which are 
scnt through a cable are of varying 
lengths, the longest impulse being five 
times that of the shortest signal. The 
siower signals go through the cable with 
more vigor than is necessary, and are 
consequently distorted. This led to sev- 
eral attempts to retard the slower signals, 
commencing with the system of Varlev, 
who in 1862 inserted condensers in series 
with the conductor at each end of the 
cable. The lecturer dealt with various 
difficulties due to the employment of con- 
Censers, and described in detail the du- 
plex method, wherein an artificial cable 


is used in conjunction with the real cable, 
the signals being sent and received simul- 
taneously from either end in the same 
manner as the duplex system used on 
land wires, except that there is a greater 
necessity for a perfect balance between 
the real and the artificial cable. The 
electrical properties of the artificial cabie 
must not vary by more than one-eight- 
thousandth of those of the actual cable, 
but with the author’s high-speed system 
the balance has to be maintained to 
within the proportion of 72,000 to one. 

Mr. Brown described the siphon re- 
corder invented by Lord Kelvin in 1867 
and contrasted it with his own new drum 
cable relay. Efforts to turn the siphon 
recorder into a relay had failed for vari- 
ous reasons. The drum-relay apparatus 
is similar to the siphon in so far as the 
suspended coil and connected fibers are 
concerned, but there is a relay contact 
arm in place of the inking siphon, and 
the end of this arm is arranged to press 
upon the surface of a revolving drum 
instead of upon a paper ribbon. The 
outer drum surface, which is of gold or 
silver, is divided into three parts—a cen- 
tral insulated portion, upon which the 
end of the contact arm normally rests 
when no signals are received, and the por- 
tions on each side, which are included 
in the circuit of a local battery and two 
Post Office pattern relays. When a sig- 
nal is received the arm slides into contact 
with one or other of the outer portions 
of the drum, closes a local battery circuit, 
and thus operates the relay system. The 
fact that the drum is turning while the 
arm slides upon it, materially reduces the 
friction at the point of contact. 

During the last year the Eastern Tele- 
graph Company had lent Mr. Brown its 
lines for a trial of his system of working. 
The cable over which the tests took place 
stretches from Porthcurnow in Cornwall 
to Gibraltar, and is normally worked at 
170 letters per minute, each way, with 
the siphon recorder as receiver. With 
the new method, using a special relay, 
auplex traffic has been carried continu- 
ously at from 230 to 240 letters per min- 
ute. On special trial runs, not carrying 
traffic, and not sending into the cable at 
ihe receiving station, although on duplex 
conditions, a speed of 280 letters per 
minute has been obtained. When a sub- 
marine cable is forced much beyond its 
normal speed of working the quickly 
changing signals, such as make up the 
letter C, are the first to fail, or, in other 
words, do not arrive with sufficient 
strength to work the receiver. It was 
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found with the high-speed system that on - 
allowing more of the current from the 
cable to flow through the receiver, by in- 
creasing, for instance, the size of the re- 
ceiving condenser, the first and last signal 
of a series of reversals could be obtained 
with sufficient strength to work the relay 
efficiently. The drum relay, once started, 
is arranged to bring in fresh energy from 
its local battery through a special retard- 
ing circuit to add to the strength of the 
quickly changing currents on its own 
coil, and thus the reversals are made 
strong enough to produce a record, which 
without this aid they would have been 
unable to do. By these means weak sig- 
nals are built up at the receiving end of 
the cable, and the speed of working can 
be materially increased. It was fortunate 
that the class of signal that has the great- 
est difficulty in getting through the cable 
is the easiest to be added to when re- 
ceived. The high-speed relay works, there- 
fore, not from the signals received from 
the cable only, but also from those that it 
transmits through its own local circuit, 
the record that it makes being the com- 
bined action of the two. 
ode 
The National Ecuadorian Exposition. 
Sam Houston Carr, who has recently 
been a United States government repre- 
sentative in Cuba, has arranged to act as 
a representative of American firms who 
wish to make exhibits at the National 
Ecuadorian Exposition in Quito from 
August 10 to October 10, 1910. All ex- 
hibits are admitted into Ecuador free of 
duty and the steamship lines have offered 
to carry return exhibits back to New York 
free of charge. Interested concerns should 
address Mr. Carr at 1841 U Street, Wash- 
ington, D. C. 


eee 
Subway Debt Limit Bill Passes New 
York State Assembly. 

The New York State Assembly has 
passed by a vote of 126 to 13 the Travis- 
Lee constitutional amendment resolution 
to furnish additional funds for subways 
construction in New York city by ex- 
empting revenue-producing bonds from 
the computation of the city’s debt limit. 
eee 

Japanese Electric Consolidation. 

Advices from Tokio announce the 
amalgamation of the American General 
Electric Company, the Shibaura Engi- 
neering Works, and the Tokio Electric 
Company. The American General Elec- 
tric Company is a big shareholder of the 
Tokio Electric Company, which is now . 
principally. manufacturing electric lamps. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


A NEW ELECTRIC HARDENING FURNACE. 

A paper by E. Sabersky and E. Adler 
on “A New Electrical Hardening Fur- 
nace,” was read by Mr. Adler at a recent 
meeting of the Faraday Society. The 
ycading of the paper was illustrated by 
lantern slides. The authors described a 
new electrical hardening furnace built by 
the Allgemeine Elektricitats-Gesellschaft, 
Berlin, and consisting of a fireclay cruci- 
ble containing a bath of metallic salts. 
By means of the electric current these 
salts are melted and kept at a tempera- 
ture which can be made to reach any 
value up to, say 1,400 degrees centigrade. 
For working this furnace alternating cur- 
rent of a voltage not exceeding seventy 
is used, and by means of a transformer 
fitted with regulator and switchboard, the 
supply voltage is lowered to this value. 
The authors also explicitly described the 
method of operating the furnace and of 
measuring jts temperature. They also 
further set forth the general principles 
underlying the hardening process, and 
used for demonstrating these the diagram 
of solidification points originally devel- 
oped by Sir William Roberts Austen. 
They showed that hardening means, essen- 
tially, the fixation of the “martensitic” 
elate of the steel. The hardening process 
consists of: (a) Heating up of the steel 
to a temperature above the transition line; 
(b) a subsequent rapid cooling down. 
The authors gave a list of propositions 
ccvering the features an ideal furnace 
should possess, and tried to show that the 
new electrical furnace fulfills these con- 
ditions to a greater extent than any fur- 
nace on the market. They also claim that 
the operating cost of the new electrical 
furnace on the basis of equal output 
works out lower than that of gas-fired 
muffle or bath furnaces.—Abstracted from 
The Mechanical Engineer (Manchester, 
Eng.), April 16. 

< 


ANOTHER SOLUTION OF THE WIRING 
PROBLEM. 


At present it may be said that there 
are two distinct methods of wiring houses 
at a reasonably low cost. One is to give 
the cable a metallic covering of sufficient 
strength to afford mechanical protection, 
while at the same time permitting a rea- 
sonable amount of flexibility. Such a 


system presents a satisfactory solution 
and one that can be applied not only to 
surface work but also to work that is con- 
cealed beneath the plaster. The second 
method deals with surface work only. 
It has been pointed out that although so- 
called “flexible?” may not be so suitable 
tor this purpose in England as in some 
other countries, a special kind of cable 
might very well be evolved for the pur- 
pose. A flexible twin wire has recently 
heen produced which is now available for 
surface work. This is made in three 
grades. The first is armored with tinned- 
iron wire, the second is covered with 
flameproof material over a weatherproof 
covering, and the third is simply covered 
with cotton also over a weatherproof cov- 
ering. The only accessory required with 
this system of wiring is a standard cir- 
cular iron box which is so constructed 
that it will take a ceiling rose, a switch 
or a wall plug. The box may also be em- 
ployed as an ordinary junction box. The 
internal dimensions of the box are two 
and three-eighths inches by one inch, and 
ample room is allowed for making the 
connections. The box is fitted with a 
porcelain interior on which terminals are 
placed for connecting with the various 
circuits. For fixing wires to the face of 
a wall a small brass clip is used resem- 
bling a clip for a bicycle pump.—Ab- 
stracted from The Electrician (London), 
April 23. 
< 
ALUMINUM WELDING. 


Hitherto one of the great obstacles to 
the extended use of aluminum both in 
mechanical and electrical work has been 
the difficulty of obtaining a sound me- 
chanical joint. Owing to its greatly re- 
duced cost aluminum is proving a strong 
competitor to copper for electrical pur- 
poses, especially for transmission lines. 
Attempts have been made to weld alumi- 
num electrically, but hitherto most of the 
experiments in this line have proved 
abortive. The weld when made was found 
to be brittle and the strength of the metal 
was considerably reduced, in some cases 
as much as ten per cent. Soldering has 
also proved practically impossible with 
this metal on account of the formation of 
a thin film of oxide on the surface of the 


metal. This film although almost imper- 
ceptible cannot be reduced by means of a 
flux. Mechanical removal is also im- 
practicable, for immediately the old sur- 
face is scraped or cut a new film of oxide 
is instantaneously formed on the new sur- 
face, effectively preventing the permanent 
adhesion of the solder. A new process, 
liowever, of welding aluminum has lately 
heen discovered, which bids fair to be a 
permanent success. Sherard Cowper- 
Cowles, the well-known _ electrometal- 
lurgist, is the inventor of the new process, 
which utilizes the fact that aluminum 
readily becomes coated with a film of 
oxide, and employs a compact patent 
welding machine to make the joints. The 
ends of the rod to be jointed are faced 
square and butted end to end, and a blow- 
pipe flame is applied at the joint, which 
apidly produces a skin of oxide. The 
fused metal is retained within this skin. 
By means of a spring mechanism released 
by a catch the ends of the rods when suf- 
ficiently fluid are brought violently to- 
gether; the oxide skin bursting at the 
point of contact is driven out by the 
pressure and the clean molten metal 
unites and makes a perfect joint, with 
the formation of a collar which may be 
removed if it is desirable to obtain a uni- 
form diameter. The machine can be sup- 
plied with coal-gas or producer-gas blow- 
pipe, or a benzoline lamp for field work, 
in which latter case it can be packed in a 
box measuring eighteen inches by seven 
inches, and weighing only nineteen 
pounds. The complete outfit costs from 
fifty dollars up, according to the size ot 
the welds to be made. In a series of tests 
on twelve consecutive welds made by this 
machine, all the fractures occurred at a 
considerable distance from the weld. 
showing that the welding process had nol 
caused the metal to deteriorate—Ab- 
stracted from The Electrical Times 
(London), April 15. 


< 
NEW FRICTION COMPENSATION FOR AM- 
PERE-HOUR METERS. 


Ampcre-hour meters, in which an arma- 
ture connected in a shunt rotates in 4 
permanent magnetic ficld, show minus 
errors resulting from friction at small 
leads, if the indications are correct at 
full foad. These, errors, which amount 
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to about three per cent at one-tenth load, 
are prevented by the following arrange- 
ment: In the accompanying figure a is 
the armature of an ampere-hour meter 
with a resistance of forty ohms, b a re- 
sistance in the armature circuit made of 
material with a positive temperature co- 


efficient, as copper or nickel, of five ohms 
at a temperature of twenty degrees, and 
c a shunt in the main circuit. The re- 
sistance may be a thin wire, insulated 
with enamel, for instance, and wound 
around the shunt. If the temperature of 
the shunt rises from twenty degrees at 
one-tenth load to 100 degrees at full load, 
the resistance will also assume this tem- 
perature, and the resistance of the arma- 
ture circuit will increase from forty-five 
chms to 46.6 ohms. Therefore, the 
armature will take about 3.5 per cent less 
current at full load than at one-tenth 
load; in other words, it will rotate 3.5 
per cent faster at one-tenth load. The 
minus errors occurring at small loads are 
thus prevented in a simple and cheap 
Manner and with a minimum loss of en- 
ergy.—Translated and abstracted from 
Elektrotechnischer Anzeiger (Berlin), 
April 8. 
< 
TEST OF MERCURY RECTIFIERS. 

In many establishments connected to 
alternating-current central stations, mer- 
cury rectifiers offer decided advantages 
over rotary transformers. In view of this 
fact, tests of such rectifiers have been 
made in the Physico-Technical Imperial 
Institute with respect to their method of 
operation, efficiency and life. Rectifiers 
for single and polyphase currents were 
supplied by the Westinghouse Electric 
Company for the purpose. The full-load 
current density for all of them was 10.5 
amperes and the highest admissible alter- 
nating tension 250 volts. In order to be 
able to measure the drop in tension in 
the single-phase rectifier conveniently, it 
was first loaded with direct current, the 
two iron electrodes being connected in 
parallel as anode, and the mercury being 
made the common cathode. The drop in 
tension amounted to eighteen volts at 
three amperes total current, and fifteen 
volts at 10.5 amperes. The same drop in 
tension takes place also with alternating 
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current and is the only notable loss of the 
rectifier, and accordingly the degree of 
efficiency for any operating tension may 
be easily determined. The single-phase rec- 
tifier was tested with current of 240 volts. 
the load being incandesvent lamps and 
a choking coil inserted between the lamps 
and the transformer. The choking coil 
in the direct-current circuit is absolutely 
necessary with the single-phase rectifier, 
as without it the pulsating direct current 
would sink to zero in each period, and 
tle operation of the rectifier would be 
interrupted. The available direct pres- 
sure, measured dynamometrically, was 
about eighty-five volts. Measurements 
were made in the different parts of the 
circuit with hot-wire and dynamometric 
instruments. A polyphase rectifier has 
been in operation for 2.250 hours under 
full load and is still intact.—T'ranslated 
and abstracted from  Elektrotechnische 
Zeitschrift (Berlin), April 1. 


ede 
An Up-to-Date Electric Kitchen. 


At the ninth annual convention of the 
Iowa Electrical Association, held at Cedar 
Rapids, Iowa, April 21 and 22, Mrs. L. D. 
Mathes exhibited some photographs of her 
electric domestic appliances, two of which 
are reproduced herewith, to illustrate her 
paper on “Applications of Electricity in 
the Modern Home,” which was digested 
in our last week’s issue, page 793. 

On the shelf of the electric cabinet 
shown in Fig. 1 are a chafing dish, large 
double boiler, coffee percolator, and a 
smaller boiler, all electrically heated. 
The back of the cabinet is utilized as a 
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switchboard and contains also the outlets 
for the connecting cords and plugs. On 
the flat top of the cabinet are an electric 
spider. or frypan, and an electric toaster 
and broiler. To the right is the large 
glass-fronted oven demonstrated at the 
convention, and underneath it is a smaller 


FIG. 2.—THE LAUNDRY MANGLE. 


oven. To the extreme right is a new 
fireless oven designed by Mrs. Mathes and 
a Mr. Steckline, one of her husband’s 
employes. 

An ordinary mangle driven by an elec- 
tric motor requisitioned from ler hus- 
band’s central station is illustrated in 
Fig. 2. An electric flatiron is snown un- 


der the machine. 


D. MATHES’ ELECTRIC KITCHEN. 


FIG. 1.—MRS. L. 
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New Automatic Telephone Equipment. 

The increasing demand for intercom- 
municating telephone service throughout 
the country has induced the Western 
Electric Company, which supplies all the 
equipment used by the entire Bell system, 
to place on the market two types of metal 


FIG. 1.—INTERCOMMUNICATING TELE- 
PHONE, NON-FLUSH WALL SET. 


automatic intercommunicating telephone 
equipment. These sets are made in two 
types, a non-flush set for mounting on 
a wall and a flush set for mounting In a 
wall, both compactly mounted in a fire- 
proof iron case, having a hard, durable. 
black japanned finish with nickel trim- 
mings. The attractive appearance of the 
set makes it in keeping with the furnish- 
ings of any room. 

The non-flush wall set has all the tele- 
phone apparatus mounted on a door, 
which is hinged at the bottom so that it 
can be swung down as in Fig. 2. To make 
the apparatus accessible for maintenance 
end inspection, all current-carrying parts. 
including the transmitter, are insulated 
from the case and a concealed binding- 
pest receiver is used. A noticeable fea- 
ture of this set is the dustproof side used 
in connection with the switch hook to 
prevent dust from entering the case 
through the switch-hook slot. 

The flush wall set, Figs. 3 and 4, not 
only possesses all the features of the non- 
flush type, but in addition the front of 
the set is removable from the back, thus 
permitting the back of the set to be used 


as an outlet box. This set may be placed 
in a residence or building while the build- 
ing is under construction, or in an old 
building before the wiring is started, and 
the front of the set containing all the 
working parts fastened in place when 
convenient. This will certainly appeal 


FIG. 2.—ARRANGEMENT OF NON-FLUSH 
WALL SET. 


to contractors and those installing sets 
in old or new buildings. 
The superintendent’s call equipment 


FIG. 4.—-AKRANGEMENT OF FLUSH WALL 
SET. 


can be furnished for any of the stations 
to enable a general call being given 
throughout the system for the superin- 


tendent, who may be in one or another 
of the departments. 

Either full metallic or common return 
wiring may be used to connect the sta- 
tions together. The former renders the 
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FIG. 3.—FLUSH WALL 
SET. 


system less subject to inductive disturb- 


_ances and cross talk, and is particularly 


recommended when the system is to be 
connected to an exchange or outside serv- 
ice. 

If the maximum distance between any 
two stations is 500 feet or less the 
ringing battery should have a potential of 
about four volts and the talking battery 
a potential about the same as this. With 
1,200 feet as a maximum distance the 
potential of the ringing battery should be 
five volts and of the talking battery four 
volts. With 2,000 feet as the maximum 
distance the ringing battery should have 
a potential of seven volts and the talking 
battery of six volts. 

These sets have a capacity of twelve 
stations, each set being provided v 
twelve buttons, one button for each sta- 
tion, and the name-plate is provided 
with a space opposite each button for 
designating the name or location of 
the station associated with the button. 
For the sake of convenience the same 
button is used for signaling the station 
desired and for establishing telephone 
connection, 
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Battery-Charging Rheostats for Direct 
| Current. 


For use wherever a small storage bat- 
tery is maintained, as in public and pri- 
vate garages where only constant voltage 
direct current is available, a decidedly 
serviceable storage battery rheostat is now 
being sold by the Westinghouse Electric 
and Manufacturing Company. Some 
form of resistance must be employed since 
the voltage at the beginning of the charge 
is less than is required when the bat- 
teries are fully charged, and it is there- 


WESTINGHOUSE BATTERY-CHARGING 
RHEOSTAT. 


fore necessary to reduce the voltage, 
usually .by an adjustable series rheostat. 
The voltage applied to the battery should 
be raised gradually from the minimum 
value at the beginning to about 2.7 volts 
per cell at the end of the process. 

The illustration shows a type “DB” 
battery-charging rheostat for forty to 
forty-four cells which is capable of carry- 
ing fifty amperes on any position; other 
theostats are supplied for the same cur- 
Tent capacity and to charge ten to four- 
teen cells from 110 to 120-volt circuit. 

To select a charging rheostat for a 


given service, the circuit voltage, the 


minimum allowable battery voltage and 
the charging current in amperes must be 


known. The required rheostat resistance 
can then be computed as follows: 
Resistance of rheostat = 
Circuit Volts — Battery Volts 


No. Amperes Charging Current 

The battery voltage is the product of 
the number of cells in series and the volts 
per cell. For example, to charge a bat- 
tery which has thirty-six cells connected 
in series, at a maximum rate of 7.5 am- 
peres from a 110-volt circuit, the mini- 
mum voltage or the initial charging volt- 
age being two volts per cell, the resistance 
in the rheostat would have to be as great 

110 — 36 X 2 
meee Ty: 
mately, and therefore the standard rheo- 
stat with 5.5 ohms resistance would be 
required. 

Although these rheostats are rated ay 
for 110 to 120 volts it is possible to use 
them on higher voltages, provided the re- 
sistance is great enough to keep the cur- 
rent within the maximum allowable am- 
pcrage for the batteries, but of course the 
current capacity of the rheostat must not 
be exceeded. 

The rheostats have a standard finish of 
black marine for the face plate, the re- 
sistance grids are coated with aluminum 
paint, and the supporting frames are gal- 
vanized, making rusting impossible. The 
general effect is such that it can be 
mounted near any switchboard without 
forming a displeasing contrast. 

The resistance is of the grid type and 
i3 rigid, compact and substantial, insur- 
ing a long life if not abused. There are 
thirteen steps by which the resistance can 
be adjusted, giving ample opportunity for 
maintaining the current at the correct 
value. The entire construction is par- 
ticularly well suited for operation by per- 
sons unfamiliar with electrical appliances. 


= 5.07 ohms approxi- 


ooo- 
“Multilet” Outlet Bor. 


A new outlet box, known as the “Mul- 
tilet,” see Fig. 1, has been brought out 
by the Sprague Electric Company of New 
York. Contractors and dealers will 
readily appreciate the value of its sim- 
plicity, as it enables them to meet all 
demands without carrying a large va- 
riety of stock. The “Multilet? is a 
stamped steel box made in two sizes with 
a set of covers for each size. The box has 
six outlets, as follows: One in each end, 
two on one side, one on the other and one 
in the bottom. The “Multilet”? box and 
ite covers enable the wireman to make 
any necessary combinations for use with 


hj 
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rigid conduit, Greenfield flexible steel 
conduit or Greenfield flexible steel-ar- 
nored conductors. No special fittings are 
required for special work, and this makes 


FIG. 1.—MULTILET OUTLET BOX. 


it possible for the wireman to complete 
his work without expensive delays. 


FIG. 2.—PORCELAIN COVER. 


While the “Multilet” is small, ample 
space is provided in the box for the wires. 


FIG. 3.-MALE NIPPLE COVER. 


It accommodates standard fittings, such 
as receptacles, rosettes, etc., and, with the 


FIG. 4.—BENJAMIN RECEPTACLE COVER. 


exception of porcelain covers, is made 
with a galvanized or enameled finish. 

Some of the “Multilet” covers are illus- 
trated in Figs. 2, 3 and/ 4. 
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A Model Aluminum Lightning Arrester 
Installation. 

The Schenectady Power Company’s sys- 
tem is protected by an interesting and 
thoroughly modern installation of alumi- 
num lightning arresters. This company 
Las a forty-cycle, three-phase generating 
station on the Hoosic River, near Schagh- 
ticoke, N. Y., from which some 1,200 
kilowatts at 32,000 volts is transmitted 
twenty-one miles to the works of the Gen- 
eral Electric Company at Schenectady, 
N. Y. This plant was described in the 
ELECTRICAL REVIEW AND WESTERN PLEC- 
TRICIAN, March 27. 

The transmission lines are in duplicate 
and are supported on specially constructed 
steel towers, the General Electric link 
type of suspension insulator being used. 
Although the line crosses both the Hud; 
son and Mohawk Valleys at points where 
lightning is very severe, no special pro- 
tecting apparatus was designed to meet 
these conditions. Arresters of standard 
design are in use, and they have given 
entire satisfaction since they were in- 
stalled. A three-eighths-inch stranded 
steel wire, grounded at each tower, is 
supported above the lines at the tops of 
the towers. 

The generating station and the sub- 
station at the Schenectady end are both 
equipped with General Electric aluminum 
arresters of the latest design.. 
struction of these arresters is very simple. 
A series of aluminum cones, each being 
partially filled with an electrolyte, is rig- 
idly held together, 
ing immersed in oil in a steel tank and 


The con- 


the «emplete unit be- 


connected to ground and line. An ad- 
justable horn gap is placed between the 


arrester and the line. 

The useful characteristic of the type of 
aluminum arrester used in this installa- 
This critical 
voltage depends upon the formation of a 
thin film on the surfaces of the aluminum 
This film normally has a very 
high resistance, and up to its critical- 
voltage point-allows exceedingly low cur- 
rents to pass, but above this point the 
current is limited only by the internal 
resistance of the electrolyte. The closest 
analogy to this action is found in the well- 
known safety valve of the steam boiler, in 
which the steam is not permitted to 


tion is its critical voltage. 


cones. 


escape until the pressure rises to a 
given value, and is then released for 
all pressures above this value. On the 


aluminum plate there are myriads of 
these safety valves, so that if the electric 
pressure rises above the critical voltage, 
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a free discharge takes place 
the entire surface. 

When the arrester is not in operation 
the film dissolves slightly in the electro- 
Ivte, and in order to keep the film in good 
condition provisions are made so that the 


equally over 


FIG. i.—INCOMING LINES OF SCHENEC- 


TADY TERMINAL, SCHENECTADY 
POWER COMPANY. 


arrester can be momentarily connected to 
the line each dav. 

The General Electric arresters on the 
Schaghticoke svstem are designed to dis- 
charge continuously for half an hour, al- 


though in actual tests arresters of this 
type have discharged continuously for 
two hours. Half an hour, however, js 


FIG. 


2.—INTERIOR OF 


MONSTER COM- 
PARTMENT. 

considered sufficiently long te remedy 

whatever trouble mav be on the line. 


When a phase becomes grounded and the 
arrester begins to discharge, an alarm bell 
attracts the attention of the operator. 
This discharge alarm consists of a single 
aluminum cell placed in the ground con- 
nection to the arrester proper, and an 
ordinary electric bell in shunt with the 
cell, the bell ringing only when current 
passes to ground. 
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The accompanying illustration, Fig. 1, 
shows the incoming lines at the Schenec- 
tady terminal, and the substantial manner 
in which the construction is carried out. 
The main lines enter the station through 
six roof-entrance bushings, the arrester: 
being installed in the raised portion of 
the station shown at the right of the il- 
lustration. 

In Fig. 2 is shown the interior of the 
arrester compartment. As this is a non- 
grounded neutral system, four stacks of 
cones are used, a multiplex connection 
giving equal protection between the lines 
as well as between line and ground. The 
transfer switch shown between the third 
and fourth tanks in the illustration is 
used to interchange the connections be- 
tween these stacks of cones. 

The installation is very compact, the 
distance from the floor to top of insu- 
lators being about eighty- -five inches, and 
the length: of the supporting frame is 
about ninety-three inches. 

At the Schaghticoke end of the line the 
arresters are installed in fireproof com- 
partments in the rear of the switchboard, 
while the horn gaps are located on the 
roof of the power house. 

Similar installations of these arresters 
have been made on other high-tension 
{ransmission lines in, different parts of 
the country, notably on the system of the 
Southern Power Company and the high- 
tension lines of the Animas Power and 
Water Company in Southern Colorado. 
The operating record in this last instal- 
lation is an extremely interesting one, the 
number of shutdowns due to lightning 
being reduced eighty-eight per cent in a 
single year. In this, as in other installa- 
tions, the arresters have required no at- 
tention whatever except the regular charg- 
ing required to keep the film in good 
condition. 

—_—_—_e@e——_—_ 
Report of the American Bell Telephone 
Company. 

The American Bell Telephone Com- 
pany, incorporated under the laws of 
Massachusetts, has filed with the Massa- 
chusetts secretary of state a statement of 
its financial condition, dated March 3. 
1909, which compares with its last vear’ 
statement as follows 


1909. 19058. 
Assets. 
Stock of Am. Tel. & Tel. Co. $22,110. 400 $27. 110, He 
Cash and debts receivable. ... 100.00 


eee 
Total anarie riab $22,110,400 $32,110,460 


Liabilities. 
DEDtS Ss cas eared or i eea $ 
Balance of outstanding as- 
sets after meeting above 
item held in trust for the 
Am. Tel. & Tel. Co...... 22,093,400 


MANCYOTEC........ $22,110,400 $32,110.4" 


17,000 $) n aan A 


922,110,40 
e 
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Key and Keyless Receptacles for Tung- 
sten Lamps, Etc. 

The firm of Pass and Seymour, Inc., 
Solvay, N. Y., manufacturers of electrical 
specialties and porcelain of special design, 
announces that their P & S No. 62350 


/ 


KEYLESS RECEPTACLE. 


key, and 62351 keyless, large base recep- 
tacles, which are particularly recommended 
for use with tungsten lamps, etc., are now 


KEY RECEPTACLE. 


on the market. These were approved by 
the National Board of Fire Underwriters 
on April 7 last. The mechanism of the 


BASE OF RECEPTACLE. 


key socket is of the P & S double-pole 
censtruction. This is the only socket 
which has an insulated mandrel. These 
receptacles are provided with large re- 
cessed bases to be used in concealed work, 
the base being recessed to take care of the 


end of tubes or conduit, projecting from 
the ceiling, 
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Central Electric Company Exhibit at 
Cedar Rapids. 

One of the brightest booths at the 
Cedar Rapids (Towa) Electrical Show, 
described in our jast issue, was that of 
the Central Electrice Company, Chicago. 

The booth was outlined with Opalux 
sliades and reflectors in combination with 


tungsten lamps, affording a very effective 


demonstration of the reflecting powers of 
this glassware. 

A particularly interesting exhibit was a 
collection of five-watt, four-candlepower, 
twelve-volt Columbia tungsten lamps, 
operating from a Central Electrie trans- 
former, stepping from 110 to twelve volts. 


CENTRAL ELECTRIC COMPANY'S EXHIBIT 
AT LOUISVILLE ELECTRIC SHOW, 
APRIL 12-24, 

These were the only five-watt lamps on 
exhibition and attracted a great deal of 
attention from central-station managers, 
especially those interested in the problem 

of selling current for signs. 

A “Tungstolite” fixture, equipped with 
forty-watt lamps, was mounted at the 
center of the booth and a complete dis- 
play was made of the new Central “tung- 
stometer,” a convenient pocket meter for 
measuring current consumption of in- 
candescent lamps on cither alternating or 
direct-current circuits. 

Other specialties shown were Okonite 
and D. & W. products; Banner insulated 
wire: high-efficiency silico-vanadium steel 
transformers and materials and parts used 
in making them; the P-M air-break and 
oil-break remote-control switches for alter- 
nating and direct-current service up to 
2,500 amperes and 6,900 volts; the new 
Central time switch (shown in opera- 
tion), and manv others. 

The exhibit was in charge of H. W. 
Young, J. J. Boyd and F. W. Switzer, of 
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the Central Electric Company, and H. W. 
Berning, of the Columbia Incandescent 
Lamp Company. 


e o.e — 
Axle Train-Lighting System With 
a Single Generator. 

A system of train lighting, which is 
a combination of the head-end system and 
the individual axle lighting method, now 
so commonly used, has been invented by 
W. J. Behan, of Merriam Park, Minn. 
Mr. Behan is a graduate in electrical en- 
gineering from the University of Wiscon- 
sın, and for fifteen years has been an elec- 
trical engineer for the Northern Pacific 
Railroad. For the last five years he has 
worked upon the system just perfected. 

In this svstem but one dynamo is used 
and it is mounted in the baggage car. It 
is driven by means of self-adjusting belts 
from the axle of the truck at one end of 
the car. The generator is entirely within 
the car, where it and the automatic regu- 
lating apparatus can be readily inspected. 
The equipment does not take up verv 
much room, however, and can be enclosed 
to prevent unnecessary disturbance with 
it. Storage batteries are provided for sup- 
plying the load when the train is sta- 
tionary. 

A recent test of the svstem with a four- 
coach train showed that it was fully capa- 
ble of brilhantly lighting the train at all 
times. Its initial and maintenance cost 
is said to be but a small part of that re- 
quired for the regular axle system, over 
which it has the further advantage of ac- 
cessibility for inspection and repairs. Com- 
pared with the steam-driven head-end 
method, it is claimed to cost about one- 


half. N. 
——e@o—_—_ 
A Machine for Refilling Incandescent 
Lamps. 


The Dwyer Machine Company, Lynn, 
Mass., manufacturer of photometers and 
machinery for manufacturing and testing 
lamps, announces that it has placed on 
the market a machine which is designed 
to enable central-stations to renew their 
old burned-out lamps. Filaments are 
supplied and the lamps can be refilled 
with filaments having an efficiency of 3.1 
watts per candle or 3.5 watts as desired. 
The base of the lamp is not disturbed, 
and it is necessary only to make a hole in 
the lamp three-sixteenths of an inch in 
diameter by removing the tip. The com- 
pany states that the machine also thor- 
oughly removes any blackening from the 
bulb, and that the lamps when refilled 
compare favorably in appearance with 
new lamps. 
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Current Electrical News 


GREAT BRITAIN. 
(Special Correspondence.) 


Lonpon, APRIL 24.—It has been recognized for some years 
past by electricity supply authorities in the United Kingdom 
that the excessive cost of wiring houses has greatly hampered 
any rapid acquisition of new consumers. In fact it has been 
regarded as almost hopeless with existing methods to obtain 
the custom of the small consumers who, by reason of their 
numbers, contribute so largely to the revenue of the gas com- 
panies. For a long time, therefore, the energies of electrical 
manufacturers have been turned in the direction of the evolu- 
tion of cheaper systems of wiring in the hope, thereby, of 
securing what are known in the trade as the “six-light’’ and 
“twelve-light” man. Quite a number of such systems are now 
on the market, all having the one fundamental principle, viz., 
that the wiring is to be fixed on the surface, thus doing away 
with the heavy initial cost of wood casing or metal conduit. 
While the makers of some of these systems are content merely 
to cover the wires with an outside braiding which has been 
rendered more or less fireproof, others prefer some method of 
armoring in order to make the wires proof against rough 
mechanical handling. A system of surface wiring on this prin- 
ciple has recently been adopted in the new buildings of the 
Local Government Board. 

That controversial question of combining an electricity 
works with a refuse destructor has recently been under discus- 
sion at Glasgow on the occasion of the publication of the results 
of the first year’s working of the combined undertaking at 
Greenock, which was the last of its kind to be installed and 
contains the very latest developments in the matter of refuse 
destruction. From the experiences at Greenock it certainly 
appears that the objections to the combination from what may 
be termed the esthetic point of view have been entirely over- 
come, as the design of the destructors there precludes any pos- 
sibility of dust or particles finding their way into the engine 
house, there being a system of water-sealed doors and auto- 
matic charging by which the refuse is deposited directly into 
the furnace. The electrical engineer at Greenock now favors 
the combination of electricty works and refuse destructor and 
that in the interests of efficiency the combined installation 
should be under the control of the electrical engineer. 

Prof. G. Kapp, head of the electrical engineering department 
of Birmingham University, has been nominated as President of 
the Institution of Electrical Engineers, for the 1909-10 session. 

In connection with the new Imperial College of Science the 
Institution of Electrical Engineers is co-operating in the matter 
of providing an electrical engineering laboratory at a cost of 
$100,000 in memory of the late Lord Kelvin. G. 


CONTINENTAL EUROPE. 
(Spectal Correspondence.) 


Paris, APRIL 24.—A somewhat extensive network of power 
lines has been recently put in operation in the north of France 
in the Pas de Calais department, and the lines cover a number 
of industrial centers. The current for the network is supplied 
from a large central station erected at the locality of Pont-a- 
Vendin, and it is under the control of the Lone Mining Company. 
At present there are about forty miles of power lines in use, 
and the system is operated at 45,000 volts, three-phase. From 
the main station there are run two separate lines to the locali- 
ties of Bauvin and Douai, and they pass along the canals for 
most of the traject. The high-tension lines are mounted on iron 
trellis work poles, using a 240-foot span as a general rule. In 
the cases where the lines cross the canals, they are mounted 
at eighty feet height. The present plant has been installed by 
the French Thomson-Houston Company. 

Among the recent electric traction enterprises in Austro- 
Hungary, I note that a concession has been granted to the 
communes of Voklamarkt and Frankenburg for a narrow-gauge 
electric railroad line running between these places. 

The city of Fiume, on the Adriatic, is taking measures to 
increase the tramway lines, which are already quite extensive, 
and one of the principal sections is to be a suburban line run- 
ning to the frontier of Istria. A. DE C. 


IMPORTANT DEVELOPMENTS. 


(Spectal Correspondence.) 
HARNESSING THE MISSISSIPPI—The North American 
Company has secured extensive water rights near Keokuk, Iowa, 
to generate electrical energy for transmission to St. Louis and 


other large cities. Work is being pushed, it is reported, under 
the direction of V. N. Powelson, former president of the Union 
Electric Light and Power Company, of St. Louis. The North 
American Company has contracted for 60,000 horsepower an- 
nually for ninety-nine years, beginning in 1912, 


BIG MERGER OF ELECTRIC AND GAS COMPANIES AT 
JOHNSTOWN, PA.—The Johnstown Electric Company of Johns- 
town, Pa., has increased its capital from $1,000 to $1,200,000. 
This company will be the merger of the gas and electric com- 
panies of Johnstown, which are being mergered by Emmet 
Queen of Pittsburg. All the seven companies have agreed to 
the merger, the Johnstown Natural Gas Company having been 
purchased outright from the Crawfords of Pittsburg, by Mr. 
Queen. 


NEW TELEPHONE COMPANY—A dispatch from Albany, 
N. Y., says that the Public Service Telephone Company with a 
capital of $10,000,000, consisting of $5,000,000 preferred and $5. 
000,000 common, has recently been incorporated there. The com- 
pany will operate lines of telephone and telegraph, telautograph 
and other electrical lines of communication in New York state, 
Canada, and elsewhere. The directors are: John A. L. Camp 
bell, Robert F. Routh, Joseph P. Hauck, Russell H. Robbins, Al- 
bert J. Appel, of New York city; William J. Ganzel of Carwood. 
N. J.; J. Keim Hetch of Brooklyn. 


THE GENERAL ELECTRIC COMPANY TO EXTEND ITS 
TOLEDO PLANT—That the General Electric Company will now 
build extensive additions to its Toledo (Ohio) plant seems to 
be an assured fact. After a number of weeks of wrangling the 
City Council has finally agreed to vacate portions of Mulberry 
Street as requested by the company, upon condition that the 
concern shall put in improvements amounting to not less than 
$300,000, as originally proposed by the company. The architect 
has been summoned to Toledo and the work will be hastened 
to completion within the next few months. H. 


NEW TRACTION PROJECT IN KENTUCKY—Incorporation 
papers of the Cincinnati, Louisville, Lexington & Maysville Trac- 
tion Company, with $10,000,000 capital stock, have been filed 
here by W. T. S. Blackburn, president of the company, and one 
of the promoters. The construction work will be started this 
year and rushed to completion. The plans call for the construc: 
tion of a complete electric traction system to be operated be- 
tween Cincinnati and Lexington and Maysville and Louisville. 
crossing each other at Dry Ridge. The line will be about 250 
miles long and will traverse the counties of Boone, Kenton, 
Mason, Campbell, Gallatin, Grant, Pendleton, Bracken, Harrison. 
Bourbon, Fayette, Nicholas, Clark, Franklin, Scott, Jefferson. 
Shelby, Henry and Owen. It will tap a large and rich section 
of the state. 


REHABILITATION OF POWER CONCERN—The Whitney 
Reduction Company, Charlotte, N. C., which has already ex 
pended $5,000,000 on its projected 60,000-horsepower plant at 
Whitney, on the narrows of the Yadkin River, in Stanly County, 
will probably soon be on its feet again and able to resume work 
Which was stopped eighteen months ago because of financial 
difficulties. A further sum of $5,000,000 will be necessary (0 
carry out the original plans. J. B. and B. N. Duke, the tobacco 
magnates, who are already interested in the Southern Power 
Company, have been negotiating with the promoters and receiver 
of the Whitney Company, and it is believed that they will fur 
nish the money necessary to complete the work and secure con- 
trol of the property, being chief stockholders of the reorganized 
company. This would bring about an alliance, possibly a merger. 
between the Whitney Company and the Southern Power Com 
pany, the two concerns together controlling developed and un 
developed waterpowers within a radius of fifty miles of Char 
lotte to the amount of fully 300,000 horsepower. 


POWER COMPANY BOND ISSUE—The Niagara, Lockport 
& Ontario Power Company, which is closely affiliated with the 
Ontario Power Company, is delivering 35,000 horsepower, and 
this amount will be increased to 60,000 by January 1. The com: 
pany purchases its power under contract from the Ontario Power 
Company, and its property comprises an extensive system 0 
transmission lines through the northwestern part of New York 
state, delivering power as far as Syracuse. It is free of com 
petition and its contracts run from ten to thirty years, mostly 
with large power consumers (railroads, street railways, electric 
light and steel plants) (in Rochester. Syracuse, Auburn, Lockport 
and West) Seneca district.) One \of the most important con 
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sumers in the Buffalo district is the Lackawanna Steel Company. 
The entire authorized amount, $5,000.000, of first mortgage five 
per cent bonds is outstanding. Pingree, McKinney and Company, 
of New York city, are offering a block of these bonds to net 5.45 
per cent. The bonds are secured by a direct first lien on the 
entire property, representing a total.-cost of about $7,250,000, or 
forty-five per cent in excess of the bonds. The security is 


further increased by sinking fund which will retire all the bonds 
before maturity. seis 


LIGHTING AND’ POWER. 


(Spectal Correspondence.) 


MATTOON, WIS.—F. C. Duchac and Company will install 
an electric-light plant. ; C. 


CENTRAL CITY, NEB.—This city will vote on the establish- 
ment of a municipal electric-light plant. 


FLATONIA, TEX.—Paulus and Rhodes will establish an elec- 
tric-light plant and grist mill here. 


MIDDLEBURG, PA.—The Middlecreek Electric Company is 
erecting a large steam power plant in Sunbury. 


LOS ANGELES, CAL.—The United States Lighting Company 
bas been incorporated with a capital of $10,000. 


DENVER, COLO.—The South Platte Power Company has 
been incorporated with a capital stock of $50,000. 


MT. CALM, TEX.—The Mt. Calm Water and Light Company 
has been incorporated with a capital stock of $5,000. 


SAPULPA, OKLA.—This city has voted the issuance of 
$40,000 in bonds for an electric-light plant and waterworks. 


MIZPAH, MINN.— William Potter has been granted a fifteen- 
year franchise to supply the village with electric light and 
power. C. 


NEWCASTLE, PA.—The Ambridge Heat, Power and Light 
Company has been formed by Ambridge men with a capital of 
$150,000. 


IOWA CITY, IOWA—Franklin Benjamin, of Galesburg, Ill., 
vill erect a new electric-light plant here to fight the existing 
company, 


LAKE PRESTON, S. D.—The Lake Preston Milling Company 
has been granted a twenty-year franchise to maintain an electric- 
light plant. C. 


PEABODY, MASS.—The citizens of this town have decided 
by an overwhelming vote to keep their municipal lighting plant 
and improve it. 


WILMINGTON, DEL.—The Ambridge Heat, Light and Power 
Company, Ambridge, Pa., has been incorporated with a capital 
stock of $150,000. 


DENVER, COLO.—The South Platte Power Company has 
been incorporated for $50.000 by W. J. McConnell, C. L. Barthen 
and E. J. Moore, all of Denver. 


PORTLAND, ME.—The Monticello Electric Company, of 
Monticello, has been organized, with $5,000 capital, for the pur- 
pose of accumulating, storing and supplying electricity for light- 
ing, heat and power. 


SAN ANGELO, TEX.—The Waterworks and Electric Light 
Company is planning improvements to the system that will cost 
$25,000. Part of the improvements figured on is a Corliss en- 
gine of 750 horsepower, 


NEW YORK CITY, N. Y.—The Port Jervis Light and Power 
Company, Port Jervis, N. Y., has been incorporated with a capital 
of $300.000; directors, J. B. Crowell, R. C. Maroney, J. E. Bailey, 
W. E. Freeman and J. V. Tarney. 


HANFORD, CAL.—The Tulare Lake Irrigation and Power 
Company has been incorporated here with a capital stock of 
$2,000,000 by A. C. Palladine, B. R. Palladine, J. W. Barbour, 
T. L. Hannah and C. W. Barrett. 


SPRINGFIELD, OHIO—The Springfield Light, Heat and 
Power Company has purchased a tract of land along Buck Creek, 
west of Fountain Avenue, and will erect a new power plant that, 
when completed, will cost $200,000. 


ATLANTA, GA.—A charter has been asked in the Superior 
Court for the Coosawattee and Mountaintown Rivers Power and 
Improvement Company, with a capital stock of $50,000. The 
incorporators are William M. Scott, of Atlanta, and E. W. Wat- 
kins, Sr., and E. W. Watkins, Jr., of Gilmer County. 


GUANAJUATO, MEXICO—The transmission line which the 
Guanajuato Power and Electric Company is constructing to Silao 
will soon be completed and the town will be furnished with 
lighting current and power for small motors. The company will 
have its new plant at Tanidacuaro, state of Michoacan, in opera- 
tion in a few months. The new plant will have a capacity of 
about 9,000 horsepower, increasing the present total capacity 
to 20,000 horsepower. The new plant will cost about $800,000, 
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Mexican. The company contemplates furnishing power for a 
large number of towns and mining camps about the Guanajuato 
district. D. 


LANSING, MICH.—At a meeting of the directors of the 
Michigan Power Company the expenditure of $125,000 for im- 
provements upon the Lansing plant was authorized. The im- 
provements will be commenced at once, and will be completed 
by November 1. 


DANVILLE, PA.—The Columbia Power, Light and Railways 
Company will install a 500-horsepower waterwheel at its Iron- 
dale plant, and also a 300-horsepower steam engine for use when 
Ahe water is low in Fishing Creek. A 250-kilowatt railway gen- 
erator will also be installed. 


TRENTON, N. J.—A certificate of incorporation has been 
granted to the Interstate Light and Power Company, Jersey 
City, with a capital stock of $750,000. The incorporators are 
H. O. Coughlan, S. A. Anderson and John R. Turner. The com- 
pany is to generate and distribute electricity for light, heat, 
power, etc. 


NILES, MICH.—The Indiana & Michigan Electric Company 
has commenced the erection of a substation here. Electric 
power will be furnished from the company’s dams in the St. 
Joseph River at Buchanan and Berrien Springs at low prices, 
and it is thought will be the means of bringing manufacturing 
concerns to Niles. 


PASADENA, CAL.—The Lytle Creek Power Company has de- 
cided to increase its capacity by one-half and to extend its sys- 
tem throughout the residence section of the city. To cover the 
cost of this it was decided to vote a bond issue of $300,000. The 
company has the city contract at present and this, with the 
rapid increase of electric signs in the downtown district, has 
caused them to decide on this move. 


HENDERSONVILLE, N. C.—The Green River Power Com- 
pany, incorporated with $100,000, has headquarters at this town, 
and will develop an excellent mountain waterpower, primarily 
to furnish power to Hendersonville, and also to distribute power 
to a large cotton mill which has been organized, and to dispose 
of power to other corporations, and to supply power for the 
proposed Hendersonville street-railway system. 


JERSEY CITY, N. J.—A meeting was recently held at 
Meyer’s Hotel by the Citizens’ Light, Heat and Power Company, 
toward the forming of a $500,000 corporation, for the purpose 
of erecting a light, heat and power plant to supply the city of 
Hoboken at a charge less than is now charged for electric 
lighting by the Public Service Corporation. Articles of in- 
corporation were signed by those present and $32,250 worth of 
stock was subscribed for on the spot. 


SYRACUSE, N. Y.—Judge George W. Ray, in United States 
Court here, on April 21 last, issued an order granting permission 
to the receivers of the Hudson River Waterpower Company to 
borrow $50,000, to pay interest on bonds of $2,000.000 secured 
by mortgage to the Trust Company of America. The petition 
was opposed by attorneys for New York, Boston, Schenectady 
and other bondholders. It is said by the officers that if the 
interest is paid the company can continue, 


GRAND RAPIDS, MICH.—The Grand  Rapids-Muskegon 
Power Company has taken out a permit for the construction of 
a brick steam powerhouse on River Avenue at the end of 
Wealthy Avenue. The cost is given at $20,000. This is the be- 
ginning of the active work which is to create the big steam 
power plant of the company which is to ultimately develop 
30,000 horsepower and to be used as an auxiliary plant to the 
waterpower plant, for special service during low water periods 
of the year. 


HOBOKEN, N. J.—The newly organized Citizens Light, Heat 
and Power Company, of Hoboken, has made an application for 
a franchise in that city. It agreed to enter into a contract with 
the city to light 285 street lamps at $70 per lamp per year. The 
Public Service Corporation, which now enjoys a lighting monop- 
oly, offered to light the city for one year at its present contract 
price of $100 per lamp; at $90 per lamp on a three-year con- 
tract and at $80 per lamp on a five-year contract. The Citizens 
Light, Heat and Power Company was recently incorporated by 
Hoboken men with a capital stock of $500,000. No shareholder. 
can own more than $1,000 worth of stock. In the event of secur- 
ing a franchise the company promises to lay its conduits, string 
wires and complete its plant in a year. 


PROVIDENCE, R. I.—The bill to incorporate the Blackstone 
Valley Gas and Electric Company has been placed on the House 
calendar without the amendment which would prohibit the com- 
pany from carrying stock of the Providence Gas Company and 
the Narragansett Electric Lighting Company. Only three amend- 
ments proposed to the committee were recommended. One 
limits the capital stock to $6,000,000, another limits the bond 
issue to the same amount, and the third allows the new corpo- 
ration to acquire property of another corporation if sanctioned 
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by an eight-tenths vote of the stockholders of that corporation. 
The bill as reported is looked upon as virtually a victory for 
Stone & Webster, of Boston, who for a year have been fighting 
for the right to manage various Rhode Island companies. 


MANISTEE, MICH.—At a recent meeting of the board of 
supervisors, a resolution was passed intrusting its members 
with the duty of formulating a franchise for developing the 
power of the Manistee River by the Manistee County Electric 
er William T. Hatch was elected chairman of the com- 
mittee. 


ELECTRIC RAILWAYS. 


(Special Correspondence.) 


ATLANTA, GA.—The Georgia Railway and Electric Com- 
pany has been granted authority to issue. $1,250,000 worth of 
bonds. 


SALT LAKE CITY, UTAH—All possible speed is now being 
made with the work of electrifying the Salt Lake & Ogden 
Railroad. 


SAN RAFAEL, CAL.—S. A. Moss has applied for a franchise 
to construct an electric line between Manazanita Station and 
Coyote Creek. A. 


CHICAGO, ILL.—The receivers of the Consolidated Traction 
Company are seeking authority to issue receivers’ certificates 
for improvements. 


GRAND RAPIDS, WIS.—R. M. Haskett, engineer, Wausau, 
Wis., has started the permanent survey for the suburban street 
railroad to Nekoosa. C 


NORWALK, OHIO—The Sandusky, Norwalk & Mansfield 
Railway Company will build an extension of its road between 
Shelby and Mansfield. 


SIOUX CITY, IOWA—lIt is stated that all the right-of-way 
to Spirit Lake, for the Sioux City & Spirit Lake Interurban 
Railway Company, will have been secured by June 1. C. 


SALT LAKE CITY, UTAH—The Salt Lake & Los Angeles 
Railway Company has been granted a franchise to construct an 
electric railroad on certain thoroughfares in this city. A. 


SPRINGFIELD, MASS.—The local street railway will spend 
$80,000 this year for renewals and improvements, of which 
$25,000 is for new motors and electrical equipment on the cars. 


NAPA, CAL.—At the annual stockholders’ meeting of the 
Vallejo, Benecia & Napa Valley Railroad Company it was de- 
cided to make an extension of the road to Calistoga this sea- 
son. A. 


SIOUX CITY, IOWA—The Sioux City Service Company will 
expend fully $150,000 in improvements this season, which will 
be divided between trackage improvements and new ma- 
chinery. C. 


LITCHFIELD, MINN.—The Electric Short Line Railroad of 
Minneapolis, Minn., has applied to the county board for per- 
mission to cross county roads in the towns of Cedar Mills and 
Cosmos. C. 


XENIA, OHIO—A franchise has been granted for an electric 
railway over the route of the Rapid Transit line to a point near 
Lucas Grove, where connection will be made with the Dayton & 
Xenia line. 


SALT LAKE CITY, UTAH—The Utah Light and Railway 
Company has decided to accept the conditions of the Murry 
franchise and will begin reconstruction work immediately on 
the Murry lines. A. 


PORTLAND, ORE.—The Oregon Electric Railway Company 
will spend over $200,000 during the spring and summer in im- 
proving its lines. The first work to be done will be the ballast- 
ing of road beds. A. - 


WATERTOWN, WIS.—A franchise has been granted at Co- 
balt, Ontario, Can., to a number of capitalists including several 
Watertown men, for the construction of an electric railway in 
the Cobalt silver mining range. 


McKEESPORT, PA.—Work is to be started within the next 
few days on a new electric line to connect Glassport and Clair- 
ton, which will include a steel bridge across the Monongahela 
River. The total cost will be approximately $300,000. 


OREGON CITY, ORE.—Promotion of the proposed electric 
railway from Oregon City to Beaver Creek and other neighbor- 
ing cities, is being earnestly undertaken by F. M. Swift. Sub- 
scriptions to the amount of $65,000 have already been obtained. 


HOUSTON, TEX.—The Galveston-Houston Electric Railway 
Company has practically decided to build its power station be- 
tween this city and Galveston, at a place where the advantages 
of water and fuel are well combined. The site has not been 
definitely decided upon. The plant will cost about $800,000. A 
town will be built around it. The route of the line which the 
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company purposes to construct is still in doubt, but is expected 
to be determined shortly. 


KLAMATH FALLS, ORE—The Kiamath Falls Land and 
Transportation Company has applied for a franchise to construct 
an electric line between this city and Upper Lake. A. 


NASHVILLE, TENN.—The Nashville & Crocker Springs 
Rapid Transit Railway has been incorporated by Lee Guggen- 
heim, Robert Jones, W. F. Webb, J. B. Carr, J. A. Witherspoon, 
F. Roddy, Goulding Marr and W. W. Moorehead. Its capital 
stock is $50,000. 


HELENA, MONT.—The Montana Rapid Transit Company has 
been incorporated with $5,000,000 capital to build an electric line 
from Helena to Butte. J. K. Toole, president; H. G. Pickett, 
vice-president, and E. C. Day, secretary and treasurer. The 
line will be seventy-two miles long and cost about $2,000,000. C. 


BELLEVILLE, ILL.—The St. Louis and Chester Railway 
Company has filed papers of incorporation in Recorder Metz- 
ger’s office. The company is capitalized at $100,000, and will 
conduct a railway between East St. Louis and Chester, passing 
through St. Clair, Monroe and Randolph counties. 


LAKEWOOD, N. J.—The Lakewood & Seashore Railway 
Company has been incorporated in Trenton with capital stock 
of $300,000. The company will take over the business of the 
Trenton, Lakewood & Atlantic Railway Company, which was 
organized two or three years ago to construct a trolley line from 
Trenton to Lakewood. 


PORTLAND, ORE.—The Portland, Butte & Baker City Elec 
tric Railroad has been incorporated here by local capitalists, the 
purpose of the company being to construct an electric railroad 
from Portland to Butte, Mont. According to the officials of the 
new company preliminary work on the grade of the first forty 
miles out of Portland will be begun immediately. 


HUNTINGDON, IND.—Plans for the reorganization of the 
Toledo, Wabash and St. Louis electric line are being made, and 
in a short time the construction of the road may be recom- 
menced. The road will parallel the Wabash, passing through 
Logansport, Ft. Wayne, Toledo and Defiance. The road was 
capitalized at Augusta, Me., in 1907, for $6,000,000. 


WEATHERFORD, TEX.—Upon the payment of back taxes 
and penalties the Secretary of State at Austin has revived the 
charter of the Chicago, Weatherford and Brazos Valley Railway, 
which had been suspended, and the work of soliciting subscrip- 
tions for its construction is progressing favorably here. Pro- 
moter Hicks reports a total of $40,000 subscribed so far. 


LANCASTER, PA.—The charter of the Christiana & Coates- 
ville Street Railway Company has been received for record in 
the recorder’s office. The capital stock is $400,000, divided into 
8,000 shares of the par value of $50. All of the stock is 
held by W. W. Griest, W. U. Hensel and John S. Graybill, Jr. 
The president is W. W. Griest and the directors are W. W. 
Griest, C. Edgar Titzel, J. S, Graybill, Jr., A. E. Ranck, W. H. 
Simpson and H. E. Senft. 


ALBANY, N. Y.—The Triborough Railroad Company of New 
York city has been incorporated with the secretary of state, to 
Operate a double-track street surface electric railroad two-and- 
one-half miles long, from the intersection of Canal, Walker and 
Baxter Streets, in Manhattan Borough, to the intersection of 
Fulton Street with Flatbush Avenue extension, Brooklyn. The 
company has a capital of $50,000, and the directors include Wil- 
liam Bradley, James E. Gaffney, Henry Steers, of New York 
city, and William E. Bolte, of Maywood, N. J. 


CLEVELAND, OHIO—Cars will run over the first division 
of the new interurban traction line between Cleveland and 
Zanesville, Ohio, within fifteen months. The entire line, passing 
through twelve counties, sixteen cities and many of the vil- 
lages, will be completed within three years from the beginning 
of construction. At a meeting of the stockholders the charter 
of the company was amended in order that the proposed route 
might include Millersburg, Cambridge and Rittman. The capital 
stock was increased from $100,000 to $6,000,000, and Secretary 
Knisely told the stockholders that the work of construction 
would be started within ninety days. The corporation will here- 
after be known as the Cleveland, Barberton, Coshocton & Zanes 
ville Railway Company, the old name, Cleveland, Brooklyn & 
Elyria Railway Company, being called too indefinite. The com- 
pany will lay 190 miles of trackage, 


BANGOR, ME.—A preliminary survey has been ordered bY 
the Bangor Railway and Electric Company for an extension tO 
the Charleston division of the lines running from Bangor, which 
will eventually reach Waterville, fifty-two miles west of this city. 
The extension will begin at East Corinth and will run to Dexter. 
thence through the towns of St. Albans, Hartland and Canaan, 
skirting Moose Pond, to Skowhegan; thence over the rails of 
the Somerset Traction Company, if it can be purchased, oF if 
not, by independent line, to Waterville. This proposed road 
will link Bangor, by trunk line, to the westward. In connection 
with the-new;-road).a branch) line( from Dexter north to Dover 


f 


Mav 8, 1909 


and Foxcroft is contemplated. Further than to say that the 
preliminary survey has been ordered, President John R. Graham, 
of the Bangor Railway and Electric Company, will not go, ex- 
cepting to outline the route which the survey will in a general 
way follow. 


TELEPHONE AND TELEGRAPH. 
(Spectal Correspondence.) 


COPPERAS COVE, TEX.—C. W. Clements and others have 
organized a rural telephone company. 


GREGORY, S. D.—The Farmland Rural Telephone Company 
has been incorporated with a capital stock of $2,000. 


GOODRICH, N. D.—The county board has granted a fran- 
‘chise to the Drake-Skogmo Farmers’ Telephone Company. 


HARRISBURG, NEB.—The Western Nebraska Telephone 
Company has been incorporated with a capital stock of $2,000. 


COUNCIL BLUFFS, IOWA-——The Independent Telephone 
Company will spend from $25,000 to $30,000 in improvements. 


SWAINSBORO, GA.—J. M. Snellgrove will construct a 
farmers’ telephone line to connect this city with Summertown. 


DENVER, COLO.—A modern telephone system is to be 
erected at the military post of Fort Logan, at a cost of $10,000. 


ALUM WELL, VA.—The McFadden Telephone Company has 
been incorporated with a capital of $5,000; A. A. McFadden, 
president. L. 


CLOVER, VA.—The Staunton River Telephone Company, 
capital $10,000, has been incorporated by W. H. Dorin, of Scotts- 
burg, and associates. L. 


SILER CITY, N. C.—The Matthews Telephone Company 
has purchased the Pittsboro, N. C., system, and is making im- 
provements over its entire system. L. 


EMPORIA, VA.—The Town Council has granted a franchise 
to the Home Telephone Company, of Henderson, N. C., which 
will put in a complete system in Emporia. | ` 


ALTOONA, IOWA—At an election held here the Rural and 
Four-City Independent Telephone Company was granted a fran- 
chise to erect and maintain a telephone exchange. 


PINEORA, GA.—The Effingham Telephone Company has 
been chartered with a capital of $5,000 to $50,000. It is pro- 
posed first to take over several lines running into Pineora. L. 


TOLEDO, OHIO—The Ottoville Telephone Company has 
been incorporated with a capital of $5,000. Lines will be con- 
structed in Putnam, Paulding, Allen and Van Wert counties. 

H. 


REGINA, SASKATCHEWAN, CAN.—The Saskatchewan Gov- 
ernment has purchased for cash all the long-distance lines, local 
exchanges and equipment of the Bell Telephone Company in 
this Province. 


SPRINGFIELD, MASS.—The police department here has re- 
cently discovered that the outright cost of their telephone in- 
struments is less than the single yearly rental the department 
has been paying for them to the New England Telephone and 
Telegraph Company. 


LOS ANGELES, CAL.—Construction managers in charge of 
the Sunset Telephone Company’s improvements at Redondo 
Beach have notified city officials that they are willing to put 
their wires underground along Pacific Avenue in the business 
section if other public service corporations will do likewise. It 
is stated by the same authorities that $15,000 is being expended 
in the improvements in progress now. 


PROPOSALS. 


POST OFFICE, DANVILLE, KY.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed proposals 
until 3 p. m., June 2, for the construction complete of the United 
States Post Office at Danville, Ky., in accordance with the draw- 
ings and specifications, copies of which may be had at the 
Supervising Architect's office, or at the office of the Postmaster 
at Danville, Ky. 


ELECTRIC LIGHTING, VINCENNES, IND.—The Board of, 
Public Works, Vincennes, Ind., will receive sealed proposals until 
2 p. m., June 8, for the lighting by electricity, for a period of 
ten years, of the streets, alleys, and other public places of the 
city of Vincennes, with 260 enclosed arc lamps of 2,000-candle- 
power intensity each, at 466 true watts. Specifications are on 
file at the board's offices. In addition to the said number of 
arc lights above specified the contractor shall place in position 
and connect ready for use on April 29, 1910, not less than 220 
incandescent lamps of sixteen candlepower. The contractor shall 
also bid on furnishing the city electric current required for 
lighting its public buildings. All proposals must be made on 
blank forms, to be obtained at the board's offices, and must be 
accompanied with an affidavit thereto attached, and also with a 
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certified check for $2,000 to insure the execution of the contract 
for which the bid is made within twenty days from the accept- 
ance of the proposal. Bond to be given satisfactory to the said 
board for the faithful performance of the contract. 


NAVY SUPPLIES—The Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., will receive bids up to 
May 11 next for the following electrical supplies: 100 electric 
bells, miscellaneous fittings, twenty arc lamps and miscellaneous 
lighting wire, for delivery at Norfolk (Va.) Navy Yard; and 
miscellaneous supplies, for delivery at Philadelphia (Pa.) Navy 
Yard. The schedule number for these supplies is 1200 and 
particulars can be obtained from the Bureau on application, quot- 
ing this number. 


EDUCATIONAL NOTES. 


SUMMER COURSES AT ARMOUR INSTITUTE—Armour 
Institute of Technology, Chicago, Ill., announces in a special 
bulletin a total of sixty-five regular and special courses in 
engineering and_ scientific subjects. Particular attention is 
given to electrical engineering in which, aside from seven 
courses, equivalent to the regular sophomore and junior work 
in this line, there are announced twelve special courses ranging 
from elementary to advanced work; there are also two courses 
in telephony. In civil engineering a very popular course is that 
in fleld-surveying practice given at a camp near Pemone Dam, 
Wis. A large number of courses are also given in chemical en- 
gineering, physics, mathematics, drawing and shop work. The 
summer session opens on June 21 and continues for six weeks. 


HIGHLAND PARK COLLEGE OF ENGINEERING—The 
Highland Park College of Engineering, Des Moines, Iowa, has 
published an elaborate catalogue devoted to a description with 
illustrations of the opportunities offered by its College of En- 


gineering. Highland Park College was founded in 1889 and 
opened to students in September of the following year. Since 
1890 something over 30,000 students have been graduated. The 


institution embraces the Normal College, Academy, College of 
Liberal Arts, College of Law, College of Engineering, College 
of Pharmacy, Coilege of Music, College of Oratory, College of 
Commerce, including commercial shorthand and typewriting and 
drawing and pen art, telegraphy and railway mail service de- 
partments, the Correspondence School and the Summer School. 
The physical laboratory, which is a new building adjacent to 
the electrical engineering laboratory, has experimenting rooms, 
one for elementary work and another for advanced work. The 
new electrical elaboratory has been fitted up recently with 
several thousand dollars’ worth of electrical machines and 
smaller apparatus, and is now equipped with everything ‘neces- 
sary to illustrate the elementary principles of electricity and 
magnetism, as well as all the principal tests on both direct 
and alternating-current machinery, 


NEW PUBLICATIONS. 


HOW TO BUILD UP FURNACE EFFICIENCY—This is the 
title of a practical little book on steam-boiler management and 
testing, published by J. W. Hays, Combustion Engineer, of 911 
Ft. Dearborn Building, Chicago. 


STEAM BOILER PRACTICE—The Department of the In- 
terior of the U. S. Geological Survey in Bulletin No. 367 
presents a study entitled “The Significance of Drafts in Steam 
Boiler Practice,” by Walter T. Gray and Henry Kreisinger. 


THE ILLUMINATOR—The T/iluminator for April contains 
some interesting reflections concerning central stations and the 
advertising problem. There is also a graphic demonstration of 
the utilization of reflectors with tungsten lamps, and a short 
essay on folding tungstoliers, 


AMERICAN EXPORT TRADE—The_ National Business 
League of America has compiled and published a volume de- 
voted to practical suggestions for the development of American 
export trade, with directories of the chief cities of Brazil, Chili, 
Panama and Southeast Africa. 


SERIES TUNGSTEN LIGHTING—A paper on this subject 
was read by Henry Schroeder at the seventeenth annual con- 
vention of the Northwestern Electrical Association, Milwaukee, 
Wis., January 20, 21, 1909, and has been reprinted with illustra- 
tions and diagrams, in pamphlet form, for distribution. 


THE SIGNIFICANCE OF THE INSTITUTE—This was the 
address of Louis A. Ferguson, President of the American Insti- 
tute of Electrical Engineers, at the twenty-fifth anniversary din- 
ner held at the Hotel Astor, New York city,.March 11 last. This 
address has now been published in leaflet form for distribution. 


LIQUID TACHOMETERS—A paper by Amasa Trowbridge. 
Hartford, Conn., entitled, “Liquid Tachometers, Operation, Con- 
struction, and Method of Testing.” and presented at the New 
York meeting (December, 1908) of the American Society of 
Mechanical Engineers, has been reprinted in pamphlet form. 
It contains a full description of the Veeder tachometer, maru- 
factured by the Veeder Manufacturing, Company, Hartford) Conn 
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MAGNETIC OBSERVATIONS AT CHELTENHAM, MD— 
The United States Coast and Geodetic Survey has published a 
report of 206 pages, giving the results of observations made at 
its magnetic observatory at Cheltenham, Md., during the years 
1901-1904. Besides giving complete tabulated data some twenty 
pages are devoted to a description of the observatory and its 
T as well as the methods employed in making the ob- 
servations. 


PURCHASING COAL UNDER GOVERNMENT SPECIFICA- 
TIONS—Is a new bulletin just issued by the United States 
Geological Survey, Department of the Interior. It indicates the 
results obtained and deals with the government as a coal con- 
sumer, the general plan of purchase, specifications made, value 
of coal as a fuel, list of contracts, award of contracts and re- 
sults. The treatise is by John Shober Burrows and is followed 
by a short paper on “The Burning of Small Sizes of Anthracite 
for Heat and Power Purposes,” by Dwight T. Randall. The 
tabulated statistics in regard to contracts are decidedly in- 
structive. 


THE PURDUE ENGINEERING REVIEW—The Purdue En- 
gineering Review, published by the engineering societies of 
Purdue University for 1909, has been issued. This is essentially 
a review of the more important work which is being carried out 
by graduates and students of the University. Among the articles 
of electrical interest are the following: “General Features of Over- 
head Construction for the Electrification of Main Trunk Lines,” by 
Francis S. Denneen, class of 1903; “An Electrical Mine Hoist,” 
by W. M. Hoen, ’03: “Rehabilitation of the Street Railway Sys- 
tems of Chicago.” by Frederick E. Morrow, ’04; “Problems of 
the Central-Station Electric Meter Department,” by Earle A. 
Le Fever, ’01: “Commercial Magnetic Testing,” by J. Walter 
Esterline, 97: “Electric Cranes,” by F. H. Miller, 04; “Neutraliz- 
ing Transformers for Telephone Lines, Paralleling Single-Phase 
Railways,” by J. H. Cannon, ’07. The frontispiece is an ex- 
cellent photograph of Charles Francis Harding, professor of 
electrical engineering at Purdue Universitiy, and there is also a 
group photograph of the Purdue Engineering Review staff. 


PERSONAL MENTION. 


HENRY D. SMITH, of Appleton, Wis., trolley line magnate, 
banker, paper mill owner and lawyer, died after an illness of 
several months. . 


C. A. VAN ORDSTRAND, of the city of Atlantic, Iowa, has 
been promoted to the position of state inspector of construction 
for the Bell Telephone Company, with headquarters at Des 
Moines, Iowa. C. 


U. S. SLITER, until recently superintendent of transportation 
for the Mahoning & Shenango Railway and Light Company, has 
been appointed to take charge of one of the interurban divisions 
of the Detroit United Railway. 


DAVID ATKINS. of the Treasury Department, division of 
public buildings, is in San Francisco, Cal., superintending the 
making of plans for a $40.000 auxiliary electric power plant to 
be installed at the United States mint. 


F. W. KEISKER, president, JULIUS C. BECKMAN, vice- 
president, and A. T. MACDONALD, secretary, of the Southern 
Electrical and Industrial Exposition, which was held in Louis- 
ville, Ky., recently, were each presented with a handsome silver 
pitcher inscribed with an appropriate legend by the exhibitors. 
Quite a number of prominent electrical companies contributed to 
this tribute. 


JAMES L. KIMBALL has been appointed by the Du Bois 
Iron Works, of Du Bois, Pa., to be the New England representa- 
tive of that company, with offices at 53 State Street, Boston, 
Mass. The company has also appointed the James F. Marshall 
Company, 608 Chestnut Street, Philadelphia, | Pa., general sales 
managers for eastern Pennsylvania, Delaware and the southern 
half of New Jersey. 


CHARLES J. RUSSELL, one of the district managers of the 
Philadelphia Electric Company, will attend the Seventh Inter- 
national Congress of Applied Electricity, which will be held in 
London May 25 to June 2. After this Mr. Russell will visit 
various plants in England, France, Germany and Switzerland, in- 
vestigating the various industrial applications of electricity with 
especial regard to electrochemical and electrometallurgical 


processes. 


DR. GISBERT KAPP, at present occupant of the chair of 
electrical engineering at the Birmingham University, Birming- 
ham, Eng., has been elected president of the British Institution 
of Electrical Engineers. Dr. Kapp, who may be described as an 
English-Austrian-German, is one of the most distinguished elec- 
trical engineers in the world by reason of his many inventions, 
his scientific papers, research and the extraordinary number of 
medals he has won. In 1894 he was secretary of the German 
Institute of Electrical Engineers. The appointment will be 
heartily approved by the electrical profession at large. 
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HENRY D. SMITH, ex-president of the Wisconsin Bankers’ 
Association, secretary and treasurer of the Wisconsin Traction 
Heat, Light and Power Company, president of the First National 
Bank and president of the Riverside Fibre and Paper Company 
died at his home in Appleton, Wis., on April 26, at the age of 
sixty-seven years. 

JAMES JONES passed away at his residence, 182 Madison 
Street, Brooklyn, Monday, April 26, at 1:15 a. m., after a short 
illness of pneumonia. He was born in Birmingham, England, 
September 20, 1832, of Welsh and English parents. As a boy, 
he became interested in electricity and a desire to broaden his 
knowledge brought him to New York. He got his start in the 
factory of Chester and Company, staying with them until the 
firm of Pearce & Jones, of which he was a member nearly 
twenty-five years, was started. Later with his son he formed 
the firm of J. Jones & Son. He was a worker to the day of his 
last illness and in his work was his life. His nature was quiet 
and unassuming. Truth stood out in everything he did, and he 
is sincerely mourned by all who knew him. 


RALPH SCOTT, inventor of the Scott lamp and author of 
several books on electric engineering and automatic block sig- 
nals, died on April 28, at his home, in Newark, N. J., while be 
ing operated upon for appendicitis. Although only twenty-six 
years old, he was the holder of forty patents and was considered 
an authority on street lighting. He was born in Bradford, Eng- 
land, and was brought to this country by his parents when a 
child. On graduation from the high school he was employed 
as an electrician, and when twenty-three years old was made 
Professor of Electrical Science at the New Century School, 
Wilkesbarre, Pa. Two years ago he went to Newark and 
founded the Scott Electrical Company and invented the Scott 
arc light. When stricken with his fatal illness Mr. Scott was 
engaged in making an are light, that was to have been the 
largest in the world, for the Lackawanna railroad terminal at 
Hoboken. The globe measures six feet in diameter. Mr. Scott 
was also the inventor of an electric locomotive that showed a 
speed of 100 miles an hour. 


ELECTRICAL SECURITIES. 


An irregular and price-sagging tendency was the feature 
of the market last week, with little commission house business, 
indicating that general speculation is still holding off. Advances 
in steel prices indicate a bettering condition in this industry, 
and the report for the March quarter was favorably received. 
Railroad earnings also show improvement with a decided gain 
in tonnage being moved, 

Dividends have been declared upon the following electrical 
securities: Mexican Telegraph Company has voted to issue 7,500 
shares of new capital stock on June 1 as a twenty-five-per-cent 
stock dividend to shareholders of record on May 15. This stock 
will come in on the July dividend. The company will buy or 
sell fractions of shares on the basis of $2.50 a share. Electric 
Properties Company; usual quarterly of one-and-one-half per cent 
on preferred stock, payable May 10. Books closed May 1 and 
reopen May 11. Ohio Traction Company; the regular quarterly 
dividend of one-and-one-fourth per cent on its preferred stock, 
payable May 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MAY 1. 


New York: Closing. 
Allis-Chalmers common ..........e0eeeee88 155% 
Allis-Chalmers preferred ..........0eeeceee 49% 
American Tel. and Tel. Company.......... 140% 
Brooklyn Rapid Transit...............02005 7814 
General Electric ........ ccc eee ce ew ee eee 159 
Interborough-Metropolitan common ........ 16% 
Interborough-Metropolitan preferred ....... 461.4 


Kings County Electric..............2020 008 122 
Mackay Companies (Postal Telegraph and 


Cable) common ........ ccc eee eee eee 7712 
Mackay Companies (Postal Telegraph and 

Cable) preferred ........ ccc eee eee ees 73 
Manhattan Elevated .............eee eee eee 14338 
Metropolitan Street Railway.............-- 2714 
New York and New Jersey Telephone..... 123 
Western, Union. scsics ch.0404 bores aes 7514 
Westinghouse Manufacturing Company.... 82% 


The regular annual meeting of the stockholders of the In- 
terborough Rapid Transit Company will be held at the office of 
the company, 165 Broadway, borough of Manhattan, city of New 
York, on Wednesday, May 12, at 12 o'clock noon, for the election 
of five directors, to hold office for three years, and for the trans: 
action of such other business as may be brought before the 
meeting. 


Boston: Closing. 
Edison Electric Illuminating..............-- 250 
Massachusetts Electric ............eceeees 72 
New England Telephone......m......--+++: 132 
Western Telephone and) Telegraph>pref.... 851% 


May 8, 1909 


Philadelphia: Closing. 
Electric Company of America.............. 12% 
Electric Storage Battery common.......... 45 
Electric Storage Battery preferred......... 45 
Philadelphia Electric .................000- 11% 
Philadelphia Ranid Transit................ 3 
United Gas Improvement.................. 88% 


At the annual meeting of the Electric Company of America 
Clarence Moyer was elected a director to fill the vacancy caused 
by the death of George A. Colton. 

Philadelphia Rapid Transit is expected to establish straight 
five-cent fares, which should add. $1,800,000 to annual income. 
4 conference will be held, at request of the city’s representatives, 
to determine financial requirements of the company, before any 
action is taken by directors as to fares or transfers. If there 
is an advance in fares, an improvement in service will be de- 
manded, 


Chicago: Closing. 
Chicago Telephone ...............ccceeeee 134 
Commonwealth Edison ..............ceec0ce 114 
Metropolitan Elevated preferred........... 524 
National Carbon common.................. 
National Carbon preferred................. 119% 


Vice-President Hibbard, of the Chicago Telephone Company, 
says that the total number of telephones in residences is 94,140 
against 92.487 in business places, whereas New York has only 
79,000 in residences out of 254,000 stations. 


INDUSTRIAL ITEMS. 


THE DIAMOND RUBBER COMPANY, Akron, Ohio, is mak- 
ing extensions to its plant which will give employment to 200 
more men, thus making the total force about 4,000. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
issued Bulletin No. 1058, containing illustrated descriptions of 
typical interurban electric railways equipped by this concern. 


THE VALENTINE-CLARK COMPANY, Chicago, Ill., is dis- 
tributing a valuable souvenir reproducing in handsome style the 
Hon. Walter Malone’s reply to John J. Ingall’s “Opportunity.” 


THE GRONKVIST DRILL CHUCK COMPANY, 18 Morris 
Street, Jersey City, N. J., has published a new catalogue de- 
scribing and illustrating the Johansson combination standard 
gauges. 


THE AMERICAN ELECTRIC FURNACE COMPANY, 45 
Wall Street, New York, N. Y., has published a new edition of 
its catalogue describing Kjellin, Colby and Rochling-Rodenhauser 
systems. : 


THE AMERICAN BATTERY COMPANY, 312-314 Fulton 
Street, Chicago, has occupied the entire building at those num- 
bers since May 1, another welcome sign of steadily improving 
business conditions. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., had 
an interesting working exhibit of squirrel-cage induction motors 
for textile-mill service at the Textile Exhibit in Boston, Mass., 


April 26 to May 1 last. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
appointed Edmund Lang in charge of the repair shop. Mr. Lang 
for five years held an executive position with the Wheeler 
Condenser and Engineering Company, 


MURALT AND COMPANY, New York city, have opened a 
Oranch office in the Temple Court Building, Bay and Richmond 
Streets, Toronto, Ont. J. Engh, who has been prominently con- 
nected with the company for many years, will be in charge as 
manager, 


THE BRISTOL COMPANY, Waterbury, Conn., has issued 
Bulletin 103, describing some recording instruments especially 
Suitable for blast furnaces. These include recording pressure 
gauges, recording thermometers, electric time recorders, and in- 
dicating and recording electric pyrometers. 


MAC GOVERN, ARCHER & CO., New York city, have 
issued their April list (No. 10) of second-hand electrical and 
steam machinery, such as is in first-class condition in every 
respect and ready for immediate shipment. This list, which 
cancels all previous issues, may be had on request. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill. is 
distributing several circulars describing the Badger portable 
electric lamps; also circulars on new types of lightning arresters 
for high and low tension direct and alternating current service; 
also, a sixteen-page circular on luminous and air radiators. 


THE F. W. WAKEFIELD BRASS COMPANY, Vermillion, 
Ohio, has issued Catalogue No. 8, devoted to electrical and 
tungsten fixtures. This catalogue contains a number of new 
designs. The company also calls attention to its new patented 
detachable link chain, which has attracted considerable attention 
and is being popularly received by dealers all over the country. 
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THE BROWNING ENGINEERING COMPANY, Cleveland, 
Ohio, has issued the following bulletins: No. 31, showing the 
Browning lifting magnet and its applications; No. 34, describing 
automatic excavating buckets, wood grapples, etc. No. 35, de- 
scribing and illustrating the Browning locomotive cranes. 


THE WALLACE-BARNS COMPANY, Bristol, Conn., has dis- 
tributed a mailing card illustrating some of its products. This 
company manufactures small springs of every description, screw- 
machine products, spring washers, ribbon steel, specialties in 
steel, brass and phosphor bronze, and also does tempering for 
the trade. 


THE TUNGSTOLIER COMPANY, Cleveland, Ohio, made a 
very attractive exhibit of its system of illumination at the re- 
cent Southern Electrica] and Industrial Exposition at Louisville, 
Ky. The Tungstolier system is a scientific assembling of artistic 
fixtures, tungsten lamps and Holophane reflectors, made up from 
engineering data and special recommendations, resulting in an 
equal distribution of light over a given area. 


THE ELECTRIC STORAGE BATTERY COMPANY, Phila- 
delphia, Pa., has instituted a campaign consisting of a series 
of newspaper advertisements for central stations who want more 
power business. This series includes a fine line of forceful, 
illustrated advertisements, bringing out the utility and feasibility 
of operating electric carriages and electric power wagons. The 
plates are so arranged that all that is necessary for use in any 
city is the setting up of the name of the central-station company. 


THE HORNBERGER TRANSFORMER COMPANY, Lafayette, 
Ind., has published a very interesting booklet describing and illus- 
trating the standard Hornberger transformer. This company has 
purchased all of the accounts receivable of the Lafayette Manu- 
facturing Company, formerly manufacturing these transformers. 
The company has been equipping a new factory during the past 
two months, which will more than double the capacity of its old 
blant. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
recently issued the following literature: Bulletin 112, describing 
exhaust fans for use in the ventilation of factories, offices, 
stores, hotels, etc., or for drying lumber, hides, textiles, etc.; 
Bulletin 111, containing a most interesting description, in Eng- 
lish and German, of the electric machinery in the brewery of 
Peter Doelger, New York city; Bulletin 113, describing direct- 
current motors and their applications for various industrial 
purposes. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y. 
has issued Booklet 3770 describing their telephone-line insulat- 
ing transformer, which safeguards telephone users from high- 
voltage discharges as from contact with power lines, and pro- 
vides insulation between the interior wiring, etc., and the line. 
Other recent publications are: Bulletin 4656, describing a port- 
able current transformer for use in connection with the meas- 
urement of large currents; and Bulletin 4657, describing com: 
mercial-type searchlight projectors. 


THE SIRCH ELECTRICAL AND TESTING LABORATORIES, 
Los Angeles, Cal, are the manufacturers of the Sirch rectifier, 
resonator and other special appliances. The company’s line of 
rectifiers uses three methods of interrupting the cycles, the 
electrolytic, mercury vapor and static. The principal line con- 
sists of thirty sizes and types of electrolytic rectifiers. It is 
stated that without the use of any transformer the alternating 
current, after passing through this rectifier, is now being used 
directly on the board by a telephone company well known for its. 


good service. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., announces that it has received a 
contract from the Falkenau Electrical Construction Company of 
Chicago, engineers for the Salt Lake & Ogden Railway Company, 
covering direct suspension line material for the thirty-seven 
miles of electrification of the present steam road between Salt 
Lake City and Ogden. In the same connection, a contract has 
been closed covering the line material for the Gallatin Valley 
Electric Railway Company, of Bozeman, Mont., for eighteen miles 
of new line; and an order has also been entered from the Long 
Island Railroad, covering twelve miles of low-voltage catenary 


construction. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
moved its Los Angeles office from the Citizens’ National Bank 
Building, to larger and more convenient quarters at 129 East 
Fifth Street. The constantly increasing demand for the com- 
pany’s products on the Pacific Coast has compelled this change 
and necessitated an increase in the selling force, particularly 
in the steam and mining lines. J. F. Perry is district manager 
of the company at this office and E. H. Knepper, formerly with 
Ingersoll Rand Company, has now become identified with Allis- 
Chalmers Company’s Los Angeles office in the capacity of sales- 
man. The increased demand for all kinds of machinery and 
steam and electrical apparatus has also necessitated a larger 
selling force at the 599 Mission Street, San Francisco; office. 
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Directory of Electrical and Allied Engineering and Scientific 
Societies. 


(Published in the second iseue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
Lloyd Lyon, secretary and auditor Mobile Light and Railway 
Company, 158 Government Street, Mobile, Ala. 


AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC. 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. Annual convention, Hot Springs, 
Va., May 24-27, 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 

AMERICAN ELECTROCHEMICAL SOCIETY. 
W. Richards, Bethlehem, Pa. 


AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secre 
tary, Dr. Albert C. Geyser, 352 Willis Avenue, New York city. 


AMERICAN FOUNDRYMEN’'S ASSOCIATION. 
Richard Moldenke, Watchung, N. J. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth Street, New York city. Annual convention, 
Thousand Islands, N. Y., June 28, 

AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New 
York city. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th Street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Il. 
Annual convention, Atlantic City, June. 


AMERICAN ROENTGEN-RAY SOCIETY. Secretary, Dr, G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Prof. Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 39 West Twenty-ninth Street, New 
York city. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Sec: 
retary, A. P, Folwell, Flatiron Building, New York city. 
AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 

TION. Secretary, B. V. Swenson, Engineering Societies 
Building, 29 West Thirty-ninth Street, New York city. 
AMERICAN STREET AND INTERURBAN RAILWAY AC- 


COUNTANTS’ ASSOCIATION. Secretary H. E. Weeks, sec- 
retary and treasurer Tri-City Railway Company, Davenport, 


Secretary, Dr. J. 


Secretary, Dr. 


Iowa. 
AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASOCIATION. Secretary, B. B. Davis, claim 


agent Columbus Railway and Light Company, Columbus, 
Ohio, 

AMERICAN STREET AND INTERURBAN RAILWAY ENGI- 
NEERING ASSOCIATION. Secretary, J. W. Corning, elec- 
trical engineer Boston Elevated Railway Company, Boston, 
Mass. 

AMERICAN STREET AND INTERURBAN RAILWAY TRANS- 
PORTATION AND TRAFFIC ASSOCIATION. Secretary B. 
vV. Swenson, Engineering Societies Building, 29 West Thirty- 
ninth Street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 


FACTURERS' ASSOCIATION. Secretary, George B. Keegan, 
2391 Park Row Building, New York city. 


ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, superintendent of lighting Hot 
Springs Light and Railway Company, Hot Springs, Ark. 
Annual meeting, Hot Springs, Ark., May 12-14. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark, 


ASSOCIATION OF CAR-LIGHTING ENGINEERS. Secretary, 
G. B. Colegrove, Illinois Central Railroad, Chicago, Il. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, D. L. Huntington, second vice-president and manager 
Washington Water Power Company, Spokane, Wash. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
J. W. Brennan, Edison fluminating Company, Detroit, Mich. 
Annual meeting. Atlantic City, N. J.. June 1-4, 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF 
NEW ENGLAND. Secretary, Welles E. Holmes, 308 Wash- 
ington Street, Newton, Mass. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Wisconsin Central Railway, 
Chicago, Il. Annual convention, Detroit, Mich., June 23-25. 


CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick streets, San Francisco, 
Cal. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. 
Young, Toronto, Canada. Annual convention, Quebec, Canada, 
June 16-18. 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, 
Acton Burrows, 33 Melinda Street, Toronto, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, 
A. L. Neereamer, Traction Terminal Building, Indianapolis, 
Ind. 


CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J.T. 
Brittson, assistant claim agent Chicago, South Bend & North- 
ern Indiana Railway Company, South Bend, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO. 
CIATION. Secretary, J. C. Lawler, Colorado Springs, Colo. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 
Secretary, F. W. Poole, Bridgeport, Conn. 


ELECTRIC CLUB OF CHICAGO. Secretary, Wm. S. Taussig, 
204 Dearborn Street, Chicago, Il. 


ELECTRIC CLUB OF CLEVELAND. Secretary, 
Crosby, 1200 Schofield Building, Cleveland, Ohio, 


ELECTRIC RAILWAY GENERAL MANAGERS’ ASSOCIATION. 
Next meeting, Fort Wayne, Ind., May 26. 


ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. 
Holabird, Argonaut Hotel, San Francisco, Cal. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 500 Fifth 
Avenue, New York city. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine Street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secre- 
tary, Frederick P, Vose, Marquette Building, Chicago, Ill. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia. 
Pa. Meetings, second and fourth Thursdays of each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, 
Montreal, Canada, 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC 
COAST. Secretary, Albert H. Elliott, Harding Building, San 
Francisco, Cal. Monthly meetings, San Francisco, Cal., first 
Thursday of each month. 


George L. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member Na- 


tional Electric Trades Association). Secretary, Franz Neil- 
son, 80 Wall Street, New York city. Board of directors 
meets second Friday of each month. 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau Street, New York 
city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I, Lyle, 39 Cortlandt Street, New York city. 


ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, H. G. Per 
ring, 1317 Spruce Street, Philadelphia, Pa. 


ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, W. Fay 
Martin, Milwaukee, Wis, 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, III. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. 
H. E. Chubbuck, Ottawa, Il. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty- 
ninth Street, New York city. 


Secretary, 


baka 
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INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 


INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, Fred- 
eric Leslie, Muncie, Ind. Next meeting, August 18. 


INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Allen J. Paylow, Rockport, Ind. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Annual 
convention, Atlantic City, N. J., September 14-16. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, A. C. Davis, Parkersburg, W. Va. 


IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser, 
Des Moines, Iowa. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 


KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET 
RAILWAY ASSOCIATION. Secretary, James D. Nicholson, 
Newton, Kan, 


KENTUCKY INDEPENDENT TELEPHONE 
Secretary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. 
Newman, 471 Congress Street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. 
Taylor, 390 Old Colony Building, Chicago, Ill. Annual con- 
vention, Atlantic City, June. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Mar- 
shall, Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 


MILWAUKEE SOCIETY OF ENGINEERS. 
Martin, 456 Broadway, Milwaukee, Wis. 


MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
B. W. Copperthwait, Faribault, Minn. 


MISSISSIPPI ELECTRICAL ASSOCIATION. Secretary, J. Ab- 
bott, manager Jackson Electric Railway, Light and Power 
Company, Jackson, Miss, 


MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER- 
WORKS ASSOCIATION. Secretary, Claude L. Clary, Sikes- 
ton Electric Light and Power Company, Sikeston, Mo. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, George W. Schwerer, Windsor, Mo. 


MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C., Norcross, Reading, Mass. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secre- 
tary, J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 41 Mar- 
tin Building, Utica, N. Y. Annual convention, Toledo, Ohio, 
July 21-23. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederick P. Vose, 1343 Marquette Building, Chicago, Ill. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, John 
F. Gilchrist, Commonwealth Edison Company, Chicago, Il. 
Annual convention, Atlantic City, N. J., June 1-4. 


NEBRASKA ELECTRICAL ASSOCIATION. Secretary, William 
Bradford, Lincoln, Neb. Annual convention, Omaha, Neb., 
May 11-13. 


NEBRASKA INDEPENDENT TELEPHONE 
Secretary, R. E. Mattison, Lincoln, Neb. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 60 State Street, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass., Meetings held on 
fourth Thursday of each month. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 


Engineering Societies Building, 29 West Thirty-ninth Street, 
New York city. 


ASSOCIATION. 


Secretary, E. A. 


Secretary, W. Fay 


ASSOCIATION. 


NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Lib- 


erty Street, New York, N. Y. 
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NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 


NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary- 
treasurer, John E. Allen, manager Equitable Electric Light 
Company, Lake Geneva, Wis. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gas- 
kill, Greenville, Ohio. Annual convention, Toledo, Ohio, July 
13-15. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
O. O. Welsheimer, Columbus, Ohio. 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, David Gaehbr, Schofield Building, 
Cleveland, Ohio. Annual convention, Canton, Ohio, May 21-22. 


OHIO STREET RAILWAY ASSOCIATION. 
Currie, Akron, Ohio. 


OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSO- 
CIATION. Secretary, Galen Crow, Guthrie, Okla. 


Secretary, Charles 


` OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIA- 


TION. Secretary, Frank J. Scherrer, 195 Broadway, New 
York city. Annual reunion, Pittsburg, Pa., August 17-19. 


ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, 
C. B. Roulet, Dallas, Tex. j 


PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 


PENNSYLVANIA ELECTRIC ASSOCIATION. 
Henry M. Stein, Harrisburg, Pa. 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second 
Street, Philadelphia, Pa. 


PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 


PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. 
Sawyer, Colorado Springs, Colo. Meetings, second Saturday 
of each month. 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Next annual meeting, Louisville, Ky., Oc- 
tober 12-14, 1909. | 


SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. 
tary, C. E. Russell, Boston, Mass. 


SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 


SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. 
Secretary, J. A. Myler, Jr., 608 Juanita Building, Dallas, Tex. 
Annual convention, Dallas, Tex., May 20-22. 


STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, 
New York city. 


TEXAS INDEPENDENT TELEPHONE ASSOCIATION. 
tary, T. A. Gould, Ennis, Tex. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby Street, 
Boston, Mass. 


VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E, B. Seeley, 
St. Johnsbury, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. 
Wells. Middlebury Electric Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, B. L. Fisher, Rocky Mount, Va. 


WEST VIRGINIA INDEPENDENT TELEPHONE ASSOCIATION. 
Annual convention, Parkersburg, W. Va., May 27, 28. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. 
Secretary, W. S. Boyd, 382 Ohio Street, Chicago, IN. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
Chairman, William B, Jackson, 115 Adams Street, Chicago, 
Ill.; secretary, J. H. Warder, Monadnock Block, Chicago, Ill. 


WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 


WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION, Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


Secretary, Dr. 


Secre- 


Secre- 


919,302. 


919,323. 


919,338. TRANSFORMER. 


919,364. 


919,365. 


919,366. 


919,377. 


919,380. 


919,081. 


RECORD OF ELECTRICAL PATENTS. 


Vol. 54—No, 19 


Issued (United States Patent Office) April 27, 1909. 


MOTOR-CONTROL SYSTEM. Albert H. Armstrong, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed July 21, 1906. The method of operating a railway in- 
duction motor as a braking generator driven by the car 
consists in interposing between the motor and the source 
a motor-generator, the field of which is excited by an alter- 
nating current, and then varying the frequency of the ex- 
citing current in accordance with variations in the speed 
of the braking generator. 


TOOL FOR TWISTING WIRE-JOINTS. Clarence E. 
Cook, Chicago, Ill., assignor to Frank B. Cook, Chicago, Ill. 
Filed June 1, 1908. Consists of a trough-shaped handle 
bearing a wheel having grooves in its periphery to fit various 


sizes of wire and a clamping jaw to co-operate with the 
wheel. 


John J. Frank, Schenectady, N. Y., 
assignor to General Electric Company. Filed December 
17, 1907. A core-type transformer having a core with four 
legs and a primary and a secondary winding each surround- 
ing the two center legs is provided with connections from 
each winding between its end connections for adapting the 
transformer for operation on single-phase, two-phase, three- 
phase, or three-phase-two-phase circuits. 


919,350. CLAMPING AND HEATING DEVICE. Albert B. Her- 


rick, Cleveland, Ohio, assignor to the Electric Railway Im- 
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919,364. ELECTRIC HOT-WATER HEATING SYSTEM. 


provement Company, Cleveland, Ohio. Filed November 25, 
1904. A device for bonding rails comprises a support, a 
yielding stop attached thereto, a fiexible conductor secured 
at one end to the support, and resting against the stop, 
means for adjusting the free end of the conductor and a 
high resistance mounted upon this free end. 


HEATING SYSTEM. Hermann Lemp and William G. 
Fisher, Lynn, Mass., assignors to General Electric Company. 
Filed November 17, 1906. An electric hot-water system 
contains a coiled pipe through which the water circulates 
and whose walls are electrically heated, a motor-driven cir- 


culating pump controlled by a pressure regulator, and a 
thermostat controlling the heating coil. 
HEATING SYSTEM. Hermann Lemp, Lynn, Mass., 


assignor to General Electric Company. Filed July 1, 1908. 
A modification of the above in which the heating current 
passes through a meter that controls both the water and 
electric currents. 


HEATING SYSTEM. 
assignor to General Electric Company. 
A further modification of the above. 


Hermann Lemp, Lynn, Mass., 
Filed July 2, 1908. 


919,368. ELECTRIC ATTACHMENT FOR ALARM-CLOCKS. 


Abraham Lewis, New York, N. Y. Filed September 30, 1903. 
Renewed November 29, 1907. The turning of the alarm 
key closes the circuit of an electric bell. 


ANNUNCIATOR. Elsworth Pickel, Portland, Ore. 
Filed November 18, 1907. A clock closes an adjustably set 
switch in an electric alarm circuit. 


ILLUMINATED ROTARY SIGN. Edward Rappaport, 
Minneapolis, Minn., assignor of one-half to Carol Epcar, 
Minneapolis, Minn. Filed June 22, 1908. A rotary case 


journaled on a pin and spindle is provided with transparent 
sides and an electric lamp supported within it. 


ELECTRIC GLOW-LAMP. Hermann Remané and Eu- 
gen Hurwitz, Berlin, and Emil Gottschalk, Charlottenburg, 
Germany, assignors to Deutsche Gasgliihlicht Aktien Ge- 


919,384. 


919,385. 


919,386. 


919,394. 


919,399. 


919,402. 


919,403. 


919,409. 


919,411. 


919,423. 


sellschaft Auergesellschaft, Berlin, Germany. Filed July 18, 
1907. Comprises a tungsten filament attached to the end 
of supports containing an alloy of copper and nickel. Š 


TELEPHONE-SWITCHBOARD CABLE. William L. 
Runzel, Chicago, Ill, assignor to Runzel-Lenz Electric Man- 
ufacturing Company, Chicago, Ill. Filed March 8, 1907. Is 
composed of a number of cable units with their axes in the 
same plane, an enclosing sheath therefor, and separate 
spacers between the cable units, the opposite walls of the 
sheath being sewed together by stitches passing through 
the spacers. 


BURGLAR-ALARM FOR 
ETC. Arthur T. Ruthven, Topeka, Kan. Filed January 
14, 1908. There are means whereby when the suit-case is 
lifted from its support an electric alarm will be sounded. 
Also contains a miniature electric lamp. 


INSULATOR. Ferdinand Schaub, Jersey City, N. J. 
Filed January 11, 1908. Has two parts, one socket-shapeđ 
and the other shaped as a plug to fit the socket and to 
clamp a wire between the parts. 


TELEPHONE JACK-BOX. John B. Taylor and Walter 
S. Bralley, Schenectady, N. Y., assignors to General Electric 
Company. Filed August 14, 1908. Contains line springs, a 
grounded spark-gap and contacts in circuit therewith adapted 
to be placed in circuit with the line springs when a jack 
is inserted. 


SUIT-CASES, SATCHELS, 


919,511.—POLE RETAINER FOR REVOLVING FIELD. 


PYROMETER. Charles B. Thwing, Philadelphia, Pa. 
Filed July 9, 1907. The casing has an opening at its outer 
end and a mica shield therefor, a thermo-electric couple at 
the inner end of the casing and a concentrating reflector 
between the outer end and the couple. 


ELECTRICAL HEATING APPARATUS. Wilhelm E. 
Triimpler, Zurich, Switzerland. Filed February 25, 1907. 
An electric heating pad consists of a woven fabric formed 
of a textile woof and a warp of heating wires arranged in 
series-connected groups of wires individually in parallel and 
connected to an alternating current supply through an ad- 
justable choke coil. 


APPARATUS FOR THE PRODUCTION OF OZONE. 
Alexander Vosmaer, Philadelpbia, Pa., assignor to the United 
Water Improvement Company, Philadelphia, Pa. Filed Octo 
ber 22, 1907. An ozonizer has a group of electrode units 
each consisting of a rod provided between its ends with an 
electrode, a tubular di-electric encircling the rod so as to 
permit the passage of air through it and a second tubular 
electrode encircling the di-electric, all arranged concen- 
trically. 


CLEAR-OUT SYSTEM FOR TELEPHONE SWITCH- 
BOARDS. Klas Weman and Thomas S. Hemenway, Butten 
N. Y. Filed May 29, 1908. A clear-out signal has a co 
adapted to be connected across the cord circuit and con- 
trolled by a relay and switch. 


ELECTRICAL APPARATUS FOR WORKING Pua 
ING-MACHINES AND OTHER RECIPROCATING Too 
Alfred D. Williamson, Sheffield, England, assignor to o 
Sons & Maxim, Limited, Sheffield, England. Filed Decon 
11, 1908. An automatic controller for a reversible varia 7 
speed motor permits the motor to change its revolution Oye 
speed for effecting in one direction. the slow cutting stro 
and in the other direction the quick return stroke. 


LOCK-SWITCH FOR ELECTRIC METERS. v 
S. Cord, Oceanpark, and Herbert F. Heywood, Los Angeles 
Cal. Filed September/16, 1908. The meter circuit is c 
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trolled by a switch plug fitting a socket in the case in which 
it can be locked in either open or closed position. 


919,425. SPARK PLUG. Arthur A. Davis, Chicago, Ill., assignor 
of one-half to Benjamin Grieshaber, Chicago, Ill. Filed Octo- 
ber 31, 1908. A pair of electrodes have their ends bent back- 
ward and provided with discharge points between the bends 
of their terminals arranged in opposition to each other. 


919,432. ELECTRICAL TYPE-WRITER. Henry C. Horstmann, 
Chicago, Ill., assignor of one-fourth to Samuel Evans and 
one-fourth to John Howard McElroy, Chicago, Il. Filed 
June 7, 1906. Each key controls a separate circuit including 
an electromagnet and an operating part moved thereby. 


919,445. OZONIZER. Anthony Lohman, Philadelphia, Pa., as- 
signor to W. W. Gibbs, Philadelphia, Pa. Filed January 
20, 1909. An exterior casing constitutes one electrode, an 
interior discharger the other, and the di-electric consists 
of a shell arranged between the electrodes and detachable 
from each. 


919,449. TROLLEY. Jeremiah T. Minahan, Philadelphia, Pa. 
Filed October 27, 1908. A bracket is secured near the top 
of the trolley-pole and a guard is pivoted to the bracket 
and disposed in advance of the trolley wheel, a spring being 
located between the guard and bracket. 


919,450. THREE-POSITION SIGNAL. William V. Moak, Schen- 
ectady, N. Y., assignor to General Electric Company. Filed 
September 25, 1908. An electric motor moves the sema- 
phore arm from danger to caution and to clear under the 
control of an electromagnet. 


919,605. -MAXIMUM-DEMAND METER. 


919,457. GALVANIC CELL. Heinrich P. R. L. Pörscke, Ham- 
burg, Germany. Filed July 15, 1907. The depolarizing 
mixture contains graphite, manganese peroxide, chloride of 
iron, and ferrous hydrate. To the electrolyte is added a 
gum containing arabic and metarabic acids. 


919,458. FIELD POLE FOR DYNAMO-ELECTRIC MACHINES. 
Heinrich Poth, Brooklyn, N. Y. Filed March 9, 1906. The 
pole piece is formed with an air space disposed near the 
leading horn and dividing the pole in two parts, transverse 
bridges of iron extending through the air space and connect- 
ing the parts together. 


919,459. RECORDING INSTRUMENT. William H. Pratt, Lynn, 
Mass., assignor to General Electric Company. Filed April 
7, 1903. A graphic recording instrument consists of a rota- 
table drum for carrying a record sheet, a driving mechanism 
for the drum, an electric meter nested in the drum and a 
marker moved over the sheet by the meter. 


919,460. ELECTRICAL-CLUTCH MACHINE. William T. Price, 
Buffalo, N. Y. Filed November 20, 1907. An induction 
clutch is provided with a revolving field magnet mounted 
on a shaft and having a series of radial pole pieces elec- 
trically energized to form adjacent poles of opposite polar- 
ity, and a rotor with a copper-clad steel ring secured to the 
shaft, the ring surrounding the field magnet so as to carry 
Magnetic flux from each pole to the adjacent poles. 


919,463. ELECTRIC CONTROLLING MEANS. Charles S. Reno, 
Cincinnati, Ohio, assignor to the Triumph Electric Com- 
pany. Filed December 12, 1907. A starting compensator 
for an induction motor consists of an auto-transformer and 
a double-throw switch having a starting, a running and an 
intermediate open position. 


919,467. OSCILLOGRAPH. Lewis T. Robinson, Schenectady, 
N. Y., assignor to General Electric Company. Filed March 
13, 1905. An instrument for recording wave shape consists 
of a light-tight box containing a number of reflecting gal- 
vanometers, means for directing a beam of light upon their 
mirrors, means for visibly noting movements of the mirrors 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 869 


and means for obtaining a photographic indication of these 
movements. 


919,470. WIRE-COATING MACHINE. George H. Rupley, Schen- 
ectady, N. Y., assignor to General Electric Company. Filed 
March 25, 1907. Comprises an electrically heated oven 
with coating rolls at the upper end and means for passing 
the wire through the rolls to the bottom of the oven and 
back through the top. 


919,472. ELECTRICAL SWITCH. Frank W. Sanford, Chicago, 
Ill., assignor of one-half to Herbert C. Wirt, Burrage, Mass. 
Filed July 24, 1908. A push-button flush wall-switch. 


919,473. COMBINED SWITCH AND CUT-OUT. Howard R. 
Sargent, Schenectady, N. Y., assignor to General Electric 
Company. Filed December 1, 1902. A rotary snap switch 
is provided with enclosed fuses. 


919,474. INCANDESCENT LAMP. Howard R. Sargent, Schen- 
ectady, N. Y., assignor to General Electric Company. Filed 
August 1, 1904. A cluster socket has an insulating base 
provided with a number of side recesses and divided into 
sections by a surface passing through the axes of the re- 
cesses. 

919,489. ELECTRIC HEATER. George E. Stevens, Lynn, Mass., 


assignor to General Electric Company. Filed November 29, 
1907. A box has an apertured top consisting of an elon- 
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919,908.—ELECTRIC RESISTANCE. 


gated heating unit and spaced strips pivoted for movement 
in a vertical plane about the axis of the unit. 


919,491. AUTOMATIC TRUNKING APPARATUS FOR ELEC- 
TRICAL CIRCUITS. Lawrence O. Surles, Atlanta, Ga. Filed 
June 30, 1906. A common-battery telephone- signaling system. 


919,493. REFINING STEEL. Otto Thallner, Bismarckhütte, Ger- 
many, assignor to The Firm of Bismarckhütte, Germany. 
Filed June 17, 1908. Consists in previously refining the 
steel in a basic-lined electric furnace and then treating the 
partially refined steel in a crucible for the purpose of set- 
tling, and adding carbonizing agents. 


919,495. INDICATOR AND ADVERTISER. Charles H. Town- 
send, Berkeley, Cal. Filed December 23, 1907. A theatrical 
program- -indicating band and an advertising band are con- 
nected by an electromagnetically controlled worm to an 
electric motor. 


919,506. MEANS FOR REDUCING THE FREEZING POINT OF 
OIL. Willis R. Whitney, Schenectady, N. Y., assignor to 
General Electric Company. Filed October 1, 1904. A high 
flashing-point mineral insulating oil has its freezing point 
reduced by adding benzyl chloride. 


919,510. EDGEWISE-WINDING MACHINE. James J. Wood, 
Fort Wayne, Ind. Filed October 2, 1907. Consists of two 
concentric shafts, a face-plate on one of them having par- 
allel ways extending across it, a carriage slidable in the 
ways, a crank disc mounted on the other shaft and operat- 
ing connections between the disc and the carriage. 


919511. DYNAMO-ELECTRIC MACHINE. James J. Wood, Fort 
Wayne, Ind. Filed November 22, 1907. A revolving field 
has laminated pole pieces, each lamina having similar in- 
dentations on both sides of it, a steel retaining piece fitting 
in the indentations and bolts clamping the retainers to the 
spider, thus holding the poles in place. 


919,514. ELECTRIC MOTOR. Ernst F. W. Alexanderson, Schen- 
ectady, N. Y., assignor to General Electric Company. Filed 
January 12, 1907. A motor of the commutator type has all 
the field coils connected to assist in, producing the main 
field magnetization for operation, on, direct (current. and em- 


$10 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ploys a portion of the field coils for producing a commutat- 
ing field for alternating-current operation. 


919,516. PANEL BOARD FOR ELECTRIC POWER DISTRIBU- 
TION. Millard E. Ames, Chicago, Ill., assignor of one-half 
to Frederick R. Jenkins, Chicago, Ill. Filed October 21, 
1908. A panel board for a three-wire system is provided 
with meters for the branch circuits and that can be con- 
nected to any of the latter by means of plugs passing 
through superposed bars. 


919,519. TELEPHONE CUT-OUT AND LIGHTNING AR- 
RESTER. William E. Ashby, Chariton, Iowa. Filed Feb- 
ruary 18, 1908. Comprises a series of combs mounted on an 
insulating base with a double-pole knife switch. 


919,523. ELECTRIC MOTOR. Ralph E. Barker, Lynn, Mass., 
assignor to General Electric Company. Filed October 14, 
1907. The armature is loosely mounted on the shaft, a 
clutch connecting them together. A centrifugal device car- 
ried by the armature controls the motor switch and the 
clutch. 


919,524. INDUCTION MOTOR. Harold L. Barnholdt, Pittsfield, 
Mass., assignor to General Electric Company. Filed October 
91. 1907. Has on its rotor a single squirrel-cage winding 
with end rings open circuited at a number of points, and 
centrifugally-actuated contacts arranged to bridge the 
breaks in the end rings when the motor is up to speed. 


919.527. INDUCTION MOTOR. Swen R. Bergman, Lynn, Mass.. 
assignor to General Electric Company. Filed October 21, 
1905. <A high resistance squirrel-cage winding is carried 
in open slots at the periphery of the rotor core and a lower 
resistance squirrel-cage winding is carried in closed slots 
in the body of the core. 


919.535. AUTOMATICALLY-OPERATED ELECTRIC SWITCH. 
Joseph C. Calhoun, Holland, Mich., assignor of one-half to 
George P. Hummer, Holland, Mich, Filed September 17, 
1906. A rogk shaft carries the contact members. 


919,537. INDUCTION-MOTOR CONTROL. Frank ŒE. Case, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed July 8, 1908. A controller for a slip-ring induction 
motor is arranged to cut out rotor resistances step by step 
and at the same time to cut primary resistance out and in 
alternately. 


919.547. DYNAMO-ELECTRIC MACHINE. 
Rugby, England, assignor to General Electric Company. 
Filed July 15, 1998. Combined with a set of collector rings 
and the brushes therefor is a device for short-circuiting the 
rings, means for moving the device into and out of action, 
and means for moving the brushes into and out of the 
brush holders. 


919,548. BELT-TIGHTENING DEVICE. Jules E. Delhomme, 
Paris, France, assignor to General Electric Company. Filed 
February 13, 1907. Describes the construction of the guide 
rails for a motor pedestal. 


919.563. SUBMERGED FUSE. Charles E. Eveleth, Schenec- 
tady. N. Y.. assignor to General Electric Company. Filed 
May 4, 1905. A fuse is submerged in an oil tank and there 
are means for causing the gases produced by its blowing 
to force the liquid to stream past the fused ends. 


919,569. LIGHTNING ARRESTER. Wiliam Gifford, Traverse 
City, Mich. Filed March 25, 1908. Mounted on a base are 
spaced insulating plates, each having its inner face coated 
with a high resistance compound to form a number of con- 
ducting paths, an insulating spacing strip being interposed 
between the plates and terminating below their upper ends 
to form a recess in which js seated a distributing bar 
connected with the conducting paths. 


919571. CLAMPING-EAR FOR TROLLEY WIRES. Frank Guil- 
lot, Schenectady, N. Y., assignor to General Electrice Com- 
pany. Filed October 10, 1907. A tubular holder has an 
open mouth along its under side, two jaws with enlarged 
upper portions adapted to slide lengthwise into the holder 
and means for forcing the upper edges of the jaws apart. 


919.573. CONTROL OF RAILWAY APPARATUS. Laurence A. 
Hawkins, Schenectady, N. Y., assiznor to General Electric 
Company. Filed July 16, 1908. Includes a reversible com- 
pound motor, a magnetic clutch and a small differentially 
wound excitor. 


919.575. RHEOSTAT. Harry E. Heath, Lynn, Mass., assignor 
to General Electric Company. Filed August 4, 1905. A 
rheostat consists of a cast silicon unit, and a controlling 
arm mounted for contact therewith. 


919,577. RAIL-BOND. reorge H. Hill. Schenectady, N. Y., as- 
signor to General Electrice Company. Filed December 19, 
1907, Has a laminated body and sheet metal cap enclosing 
an end thereof. There is a perforated base and a rib inte- 
gral therewith and extending between two of the lamina- 
tions. 
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919,578. RELAY. George H. Hill, Schenectady, N. Y., assignor 
to General Electric Company. Filed September 28, 1908. A 
weight is supported out of engagement with the armature 
but is movable into engagement therewith if the relay is 
tipped over. 


919,584. VAPOR ELECTRIC DEVICE. Paul A. Huguenin, Paris, 
France, assignor to General Electric Company. Filed No- 
vember 21, 1907. A mercury-vapor lamp is provided with a 
solenoid for tilting the tube at start and a cut-out for the 
solenoid operated by the tilting movement. 


919,588. SPEED-CONTROLLING DEVICE. Joseph W. Jones, 
New York, N. Y. Filed October 24, 1907. A _ gas-engine 
controller includes a main circuit governing the sparking 
circuit and a valve electrically actuated by means of a 
switch adapted to close the circuit through any one of a 
number of shunts. 


919,593. DENTAL ENGINE. Michael Kelly, Hammond, Ind, 
assignor to Frank S. Betz, Hammond, Ind. Filed April 25, 
1908. A motor-driven dentist’s machine has a flexible shaft 
connected to the rotor by a universal joint. 


919.597. MAGNETIC DRILL-FRAME. Walter Klous and Ches- 
ter H. Brockett, Columbus, Ohio. Filed March 18, 1907. A 
portable drill has electromagnets in its supporting legs for 
holding it to the surface to be drilled. 


919,604. DYNAMO-ELECTRIC MACHINE. Hans Lippelt, Lynn, 
Mass., assignor to General Electric Company, Filed February 
3, 1908. The machine has an open-coil armature, a field 
having main poles unevenly spaced with respect to the 
armature and provided with both shunt and series windings 
and auxiliary commutating poles occupying the spaces left 
by this uneven spacing, and provided with series winding. 


919,605. ELECTRIC DEMAND INSTRUMENT. William J. Lloyd, 
Pittsfield, Mass., assignor to General Electric Company. 
Filed January 16, 1905. A maximum-demand meter consists 
of an iron-clad solenoid with a fixed core and a movable 
core which moves outwardly as the current increases. 


919,623. ELECTRICALLY-DRIVEN FAN OR BLOWER. Edgar J. 
McDuffee, Lynn, Mass., assignor to General Electric Com- 
pany, Filed March 17, 1905. Combined with a motor and 
blower driven thereby are means for causing more or less 
as desired of the air displaced by the blower to be drawn 
through the motor. 


919,626. COLLECTOR RING. Jakob E. Noeggerath, Schenectady, 
N. Y., assignor to General Electric Company. Filed Novem- 
ber 26, 1907. The collector rings of a unipolar generator 
have elastic supporting portions, those of adjacent rings 
being in contact with each other so that the rings may ex 
pand or be compressed and may return to their former 
shape. 


919,633. DISTRIBUTION SYSTEM. Frank W. Peek, Jr., Schen- 
ectady, N. Y., assignor to General Electric Company. Means 
for maintaining a definite division of load between two 
self-excited generators connected in parallel comprise 4 
voltage regulator for each machine responsive to its voltage 
and the load on the other machine. 


919,640. SPEED-RECORDER AND CURVE-DRAWING INSTRU- 
MENT. Lewis T. Robinson and Charles C. Badeau, Schenec- 
tady, N. Y., assignors to General Electric Company. Filed 
July 29, 1901. Combined with an integrating meter Is à 
curve-drawing mechanism for recording its speed of rotation. 


919,644. PROCESS OF INSULATING ELECTRIC CONDUCTORS. 
George H. Rupley, Schenectady, N. Y., assignor to General 
Electric Company. Filed October 14, 1907. Consists In Te 
volving the conductor and applying asbestos fiber thereto 
by means of an adhesive and then picking the excess fiber 
from the conductor. 


919,646. TRANSMITTER FOR IMPULSE-DRIVEN CLOCK SYS- 
TEMS. Frederick M. Schmidt, Brooklyn, N. Y., assignor to 
Self Winding Clock Company, Brooklyn, N. Y. Filed Novem- 
ber 5, 1908. For electrically controlling secondary clocks 
from a master clock there is a transmitter comprising a 
clock movement independent of the master clock and having 
a number of electric contact devices adapted to be momen- 
tarily and simultaneously clósed by it. 


919,647. FEED AND POSITIVE LOCK FOR CLOCK-TRAINS. 
Frederick M. Schmidt, Brooklyn, N. Y., assignor to Sel 
Winding Clock Company, Brooklyn, N. Y. Filed November ə. 
1908. A step-by-step feeding device for clock trains has a 
feeding pawl acting on a toothed wheel and an electromagnet 
for actuating the pawl. 


919,662. REGISTER FOR TELEPHONES. Wiliam O. Wels?) 
San Francisco, Cal. Filed December 29, 1906. A elie 
register consists of a plunger operated by) the subscriber al 
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closing an indicating circuit at the switchboard and a lock 
normally preventing any movement of the plunger except 


when released by an electromagnet controlled by the 
operator. 
919,670. SYSTEM OF ELECTRICAL DISTRIBUTION. Joseph 


L. Woodbridge, Philadelphia, Pa. Filed August 3, 1906. 
Between an alternating current and a direct-current source 
is a rotary converter arranged to transfer energy from one 
to the other and to shift the phase relation of its alternating 
potential with changes in the alternating-current source. 


919,672. SOLENOID. Carl J. Anderson, Chicago, IN., assignor 
to J. L. Schureman Company, Chicago, Ill. Filed October 
16, 1908. Associated with an alternating-current solenoid is 
a core movable in the coil and adapted to contact a bar 
of magnetic material movable in the opening. 


919,691. ELECTRICALLY-ILLUMINATED DRINKING 
Joseph H. Cahill, St. James, N. Y. Filed November 23, 1908. 


A goblet contains an incandescent lamp in its stem, which, 


is illuminated by resting it upon a sub-base containing an 
electric battery. 

919,696. INDIVIDUAL PROTECTOR. Frank B. Cook, Chicago, 
Ill. Filed June 10, 1908. A fusible conductor has an iron 
core and a copper sheath surrounding the core. 


919,710. STERILIZER. Alphonse J. Gero, Waterville, Me. Filed 
May 28, 1908. Contains an electric heating element adapted 
to be inserted into the casing. 


919,724. ELECTROLYTIC METER. George Hookham and Syd- 
ney H. Holden, Birmingham, England. Filed June 1, 1908. 
Has a storage of gas and an anode capable of absorbing the 
gas, the anode and cathode being partly immersed in electro- 
lyte and partly in the gas. 

919,744. ELECTRIC-FUSE CASE. Thomas E. Murray, New 
York, N. Y. Filed September 28, 1908. An Edison plug 
fuse is enclosed in pulverized material in a case covered 
by a hard-rubber disc. 


919,763. TROLLEY-WIRE SUPPORT. John W. Porter, Chicago, 
Il., assignor to Electric Service Supplies Company, Camden. 
N. J. Filed November 16, 1907. A pair of clamping members 
is arranged to interlock upon relative longitudinal movement 
in one direction. 


919,771. POLE. William Roberts and Carroll Roberts, Spring- 
field, Ohio. Filed January 13, 1908. A pole for carrying 
electric wires has collars near the top and base, between 
which are several guy wires anchored into the concrete base. 


919.772. POLE. William Roberts and Carroll Roberts, Spring- 
field, Ohio. Filed February 4, 1908. A reinforced concrete 
pole for carrying electric wires. 


919,790. SECONDARY ELECTRIC CLOCK. Jacob Steiger and 
James Besancon, La Chaux-de-Fonds, Switzerland. Filed 
July 7, 1908. Combined with a hand-operating wheel is a 


pallet co-acting therewith and an electric motor unlimited 
in its rotary movement and connected so as to actuate the 
pallet. 


919.811. ELECTRICAL SWITCH. Harry A. Beynon, Chicago. 
Hl. Filed May 11, 1907. The switch is arranged for manual 
closing and for instantaneous automatic opening. 


919,812. TELEPHONE APPARATUS. Clarence E. Bilton, Bridge- 
port, Conn. Filed July 28, 1908. A case for the transmitter 
is made of sheet metal having the center of its front stamped 
out to receive the diaphragm and mouthpiece. 


919,821. INCANDESCENT ELECTRIC LIGHT. Walter J. Car- 
penter and Thomas F. McDermott, Providence, R. I. Filed 
August 16, 1907. Has a high and a low-powered filament 
controlled by a pull-string socket. 


919,830. TERMINAL FOR ELECTRIC CABLES. 
Davis, Edgeworth, Pa. Filed June 5, 1907. Consists of a 
thimble and plug having a centrally-conducting coil sur- 
rounded by a body of insulating material formed externally 
with a downwardly and outwardly flaring leakage-preventing 
petticoat. 


919,843. ELECTRIC HEATER. Walter C. Fish, Lynn, Mass., 
assignor to General Electric Company. Filed January 13, 
1906. A cooking device comprises an annular base having a 
smooth tapering inner surface and supported in an elevated 
position, electrical means for heating the same and a re- 
ceptacle adapted to fit closely to the base. 


919,851. MACHINE FOR MAKING INCANDESCENT-LAMP 
MOUNTS. John E. Graybill, York, Pa., assignor to General 
Electric Company. Filed October 8, 1903. Combined with a 
rotatable support are a number of mount-forming devices, a 
driving wheel secured to each, a power wheel adapted to 
rotate this support, and means for shifting the wheel from 
the support and to engage it successively to the driving 
wheels of the mount-forming devices. 
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919,862. SQUIRREL-CAGE ROTOR FOR ELECTRIC MOTORS. 
Edward Heitmann, Montclair, N. J., assignor to Crocker- 
Wheeler Company, Ampere, N. J. Filed July 15, 1908. The 
ends of the conducting bars are slotted transversely on the 
side toward the shaft and in the slots are placed end rings 
joining corresponding bars, 


919,877. INSULATED RAIL JOINT. -Joshua C. Jones, Wilkes- 
Barre, Pa. Filed March 27, 1998. Is provided with an inner 
and an outer splice bar, each having a facing of insulating 
material. 


919,898. ELECTRIC-FAN SUPPORT. Evrah C. Lipps, Warren, 
Ohio, assignor to the Peerless Electric Company, Warren, 
Ohio. Filed January 8, 1908. Consists of a fixed yoke, a 
motor having a neck, a base plate having a central opening 
to receive the neck and screws mounted in the yoke support- 
ing the base plate. 


919,900. PRIMARY ELECTRIC BATTERY. George A. Lutz, 
Plainfield, N. J. Filed December 12, 1908. Suspended from 
the cover is a rod carrying positive plates and a depolarizing 
plate insulated from each other. 


919,904. COIN-CONTROLLED APPARATUS. Frank Magidson, 
Pittsburg, Pa., assignor to Westmoreland Automatic Machine 
Company, -Irwin, Pa, Filed April 13, 1908. A motor-driven 
machine is controlled by an auxiliary circuit that can be 
closed by a coin. 


919,908. ELECTRICAL RESISTANCE DEVICE. Harold S. Mar- 
tin, Liverpool, England. Filed July 13, 1908. Consists of a 
mixture of mica in the form of scales, a granular material 
and finely-divided graphite enclosed in a cylinder in which 
a variable pressure can be exerted, 


919,940. OUTLET FIXTURE FOR CONDUITS. Henry T. Paiste, 
Philadelphia, Pa. Filed March 18, 1908. Consists of a hol- 
low structure having a lamp socket mounted over one of 
its openings and a conduit secured to the unthreaded portion 
of another opening by a set screw. 


919,953. GOVERNING MECHANISM FOR AIR COMPRESSORS. 
Richard H. Rice, Lynn, Mass., assignor to General Electric 
Company. Filed August 17, 1908. A motor-driven com- 
pressor has means responsive to changes in the volume 
of air entering the compressor for regulating the speed of 
the motor. 


919,968. TROLLEY-WHEEI BEARING. Albert C. Sloan, Sala- 
manca, N. Y. Filed August 28, 1908. A tubular axle has a 
lubricating reservoir section with an enlarged head provided 
with an outlet communicating with the bearing surface of the 
wheel. ; 


919,982. APPARATUS FOR CONTROL OF RAILWAY TRAINS. 
Per Utne, New York, N. Y., assignor to the Union Switch 
and Signal Company, Swissvale, Pa. Filed August 5, 1908. 
Electromagnetic means under the control of a track trip are 
provided for opening the air-brake valve. 


919,986. ELECTRIC DRIVE FOR MACHINES. Eddy R. Whit- 
ney, Lynn, Mass., assignor to (General Electric Company. 
Filed November 8, 1904. The motor is suspended below the 
lathe bed and drives the lathe spindle through a vertical 
shaft geared to the spindle shaft. 


919,994. ELECTRIC SWITCH. Gilbert Wright, Pittsfield, Mass., 
assignor to General Electric Company. Filed August 3, 1905. 
A double-throw switch has means for locking it in its open 
position and a means for freeing the switch for movement 
to only one of its closed positions. 


919,996. ELECTRIC SIGNALING SYSTEM. Samuel M. Young, 
New York, N. Y., and John J. Townsend, administrator of 
Fitzhugh Townsend, deceased, assignors to said Young. 
Original application filed November 21, 1903. Divided and 
this application filed September 2, 1908. The track rails of 
an electric railway are divided into block sections by means 
of impedances. Each block is supplied from a transformer 
with alternating current for signaling. 


919,998. STARTING RHEOSTAT. Paul H. Zimmer, 
tady, N. Y.. assignor to General Electric Company. Filed 
December 26, 1907. In series with a resistance-varying arm 
are two independently-actuated switches and means whereby 
one is closed mechanically and the other electromagnetically 
upon an initial movement of the arm. 


920,005. PLUG FUSE. Harry U. Badeau and Frederick P. Poole, 
Bridgeport, Conn., assignors to the Bryant Electric Company, 
Bridgeport, Conn. Filed December 19, 1908. A ventless fuse 
plug has a cup-shaped insulating body with terminals and 
contains within it only a flat fuse-strip having at one place 
a reduced cross-section for the melting point. 


920,024. ELECTRIC CLOCK. Edward E. Clement, Washington, 
D. C. Filed December 2, 1905. Electrical indicating devices 
are arranged in groups with.a lead for. each group and a set 
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of returns, one for each set of corresponding devices in all 
the groups. 


920,030. SWITCH SIGNAL. Roy B. Cunningham, Chicago, IN. 
Filed October 8, 1908. A signal rod connected to the switch 
point so as to be latterly shifted by it is adapted to close 
a signal circuit. 


920,032. ELECTRIC SWITCH. Charles W. Denny, Middletown, 
Ohio, assignor to the Barkelew Electric Manufacturing Com- 
pany. Filed August 3, 1908. A multipolar double-throw 
switch carries an enclosed fuse in series with one of its 
blades in one position. 


920,034. TELEGRAPHIC TRANSMITTER. Paul Dinger, Cleve- 
land, Ohio, assignor of one-half to W. Louis Rose, Cleveland, 
Ohio. Filed July 25, 1907. Combined with the main vibrator 
is a fixed weight, a speed and contact-adjusting device, and a 
bell-crank lever connected with the key under spring tension 
so as to impart accelerated force toward the vibrator for 
producing sharp, distinct dots. 


920,036. RELAY. Frank L. Dodgson, Buffalo, N. Y. Original ap- 
plication filed May 17, 1906. Divided and this application 
filed November 3, 1906. Renewed June 6, 1908. Comprises 
an electromagnet with its armature, a pole-changing arm and 
permanent magnets surrounding the three sides of the pole 
pieces and arranged as to their polarity so that the magnetic 
effect of all four poles tends to rotate them in the same 
direction. 


920,040. SINGLE-PHASE MOTOR. Friedrich Eichberg, Berlin, 
Germany, assignor to General Electric Company. Filed May 
22, 1908. Is provided with an inducing winding on the stator, 
a rotor winding with a commutator, connections for short- 
circuiting the rotor on the line of magnetization of the in- 
ducing winding, connections arranged to produce a rotor. 
magnetization at an angle to the line and means for supply- 
ing at the brushes a shunt voltage assisting that induced by 
the inducing winding. 


920,043. TELEPHONE PARTY-LINE SWITCHING APPARATUS. 
Arthur J. Farmer, Detroit, Mich. Original application filed 
December 26, 1903. Divided and this application filed April 
19, 1905. Combined with an electromagnetically-rotatable 
element are stationary springs for effecting the control of the 
party-line circuits and a pair alternative to all of the other 
springs and normally opening or controlling the electro- 
magnet. 


920,045. TIME-LIMIT CIRCUIT-BREAKER. Wilhelm Fellenberg, 
Charlottenburg, Germany, assignor to General Electric Com- 
pany. Filed August 29, 1907. A thermostatic strip of large 
section actuates the tripping mechanism of the breaker 
and a similar strip of small section controls the tripping 
action of the first strip. 


920,052. TURBO GENERATOR. Brace H. Hamilton and William 
E. Ver Planck, Lynn, Mass., assignors to General Electric 
Company. Filed April 19, 1907. A cooling device for the 
enclosed generator includes a fan, baffle plates to prevent 
the entrance of foreign matter and a nozzle for directing the 
air to the center of the machine. 


920,073. APPLICATION AND DISTRIBUTION OF ELECTRIC 
MOTIVE POWER, PARTICULARLY FOR USE IN START- 
ING MACHINERY AND FOR SIMILAR PURPOSES. George 
W. Mascord, London, England. Original application filed 
January 9, 1905. Divided and this application filed “April 9, 
1906. An electric motor is provided with a slow-speed posi- 
tive clutch and a high-speed friction clutch, a hand lever 
operating the clutches successively and electrical means for 
locking the high-speed one in operative position. 


920,078. ELECTRICAL FURNACE. Hans Nathusius, Friedens- 
hiitte, near Morgenroth, Germany, Original application filed 
May 6, 1908. Divided and this application filed August 25, 
1908. The electrodes are arranged to be guided by slots in 
the roof of the furnace and additional electrodes are ar- 
ranged to cause current to pass through and around the 
material in the hearth. 


920,084. RECORDING INSTRUMENT. William H. Pratt, Lynn, 
Mass., assignor to General Electric Company. Original ap- 
plication filed April 7, 1903. Divided and this application 
filed August 10, 1907. Combined with a movable coil is a 
stretched wire passed through the bearings on the coil to 
position it, and a bifilar suspension for sustaining the weight 
of the coil. 


920.088 and 920,089. RECORDING AND PRINTING METER. 
Howard A. Selah, North Wildwood, N. J., assignor of one- 
half to James McLinden, North Wildwood, N. J. Filed 
May 5 and August 3, 1998. A circuit-closing disc is op- 
eratively geared to the armature shaft and has a tooth 
adapted to close the circuit to the magnet of the counting 
mechanism. A plunger when manually operated is adapted 


to press a strip of paper into engagement with the counting 
mechanism. In the second patent a lever is provided which 
momentarily closes the circuit to the recording mechanism 
when the armature stops.. 


920,097. NEUTRALIZING INDUCTIVE DISTURBANCES. John 
B. Taylor, Schenectady, N. Y., assignor to General Electric 
Company. Original application filed July 28, 1906. Divided 
and this application filed November 20, 1907. The dis. 
turbance due to a single-phase railway is diminished in 
neighboring conductors by placing the primary of a trans- 
former in series with the trolley wire and connecting its 
secondary with a resistance shunt to the line formerly dis- 
turbed. 


920,103. BATTERY-CHARGING APPARATUS. Frank E. Case, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed November 25, 1908. A switch for connecting the bat- 
tery to a source of charging current has operating means 
for closing it automatically and periodically opening it tem- 
porarily. 

REISSUES. 


12,946. PREPARATION OF THE INDIGO-VAT EMPLOYED IN 
DYEING. Henri Chaumat, Paris, France. Filed October 8, 
1908. Original No. 885,978, dated April 28, 1908. Consists 


in treating by electrolysis a solution of alkaline sulphides . 


with exclusion of air, the cathode containing a mixture in- 
cluding indigo. 


12,947. STARTER FOR ELECTRIC MOTORS. William C. 
O’Brien, Baltimore, Md., assignor to Monitor Manufacturing 
Company of Baltimore City, Baltimore, Md. Filed March 
24, 1909. Original application filed June 24, 1907. Renewed 
February 14, 1908. Original No. 891,722, dated June 23, 1908. 
An automatic starter consists of two solenoids operating a 
series of resistance-eliminating switches. 


12,950. ELECTROMAGNETIC TRACTION DEVICE AND EMER- 
GENCY BRAKE. Charles A. Wells, Chicago, Ill., assignor 
to Magnetic Equipment Company. Filed September 27, 1906. 
Original No. 771,193, dated September 27, 1904. Combined 
with a magnetizable wheel is an electromagnet and a non- 
rotating magnetizable shoe in circuit with the wheel and 
adapted to move in contact with the rail to form a brake. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the 
United States Patent Office) that expired May 4, 1909: 


473,911. TELEPHONE-EXCHANGE APPARATUS. J. J. Carty, 
New York, N. Y. 


473,929. SOLENOID AND ITS ELECTRICAL CONNECTIONS. 
H. H. Hosford, Cleveland, Ohio. 


473,932. SYSTEM OF ELECTRICAL CONDUCTORS. C. J. 
Kintner, New York, N. Y. 


473,955 and 473,956. ELECTRIC ARC LAMP. C. A. Pfluger, 
Chicago, III. 


473,966. TELEPHONE SWITCH. C. E. Scribner, Chicago, III. 


473,975. ELECTRICAL ANNUNCIATOR. F. W. Steeg, St. Paul, 
Minn. 


474,003. ELECTRIC LAMP HANGER. E. Dills, Sprague, Wash. 


474,037. TROLLEY WIRE CIRCUIT-BREAKER. J. M. Ander- 
son, Boston, Mass. 


474,049. INSULATING SUPPORT FOR ELECTRIC-RAILWAY 
WIRES. A. A. Shobe and Wiliam Embley, Jerseyville, Ill. 


474,050. ELECTRIC SWITCH. J. J. Wood, Fort Wayne, Ind. 


474,067. HOUSE-TELEPHONE SYSTEM. C. E. Scribner, Chi- 


cago, IN. 


474,073. ELECTRIC RESISTANCE BOX. A. Wirsching, New 
York, N. Y. 


474,091. ELECTRIC ARC LAMP. W. B. Luce, Brookline, Mass 


474,165. REGULATOR FOR DYNAMOS AND MOTORS. W. H. 
Elkins, Boston, Mass. 


474,166. SYSTEM OF ELECTRICAL DISTRIBUTION. W. H 
Elkins, Cambridge, Mass. 


474,214. TELEPHONE RECEIVER. A. T. Collier, Caterham 
Valley, England. 


474,230, 474,231 and 474,232. SPEAKING TELEGRAPH. T. A. 
Edison, Menlo Park, N. J. 


474,266, ELECTRIC ARC LAMP, A. L. Shepard, London, Ens 
land. 


474,323. TELEPHONE CIRCUIT. $H. V. Hayes, Cambridge 
Mass. 
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GAS AND ELECTRIC COMPETITION FOR BOSTON 
STREET LIGHTING. 


Some interesting comparisons of gas and electric lighting 
have just preceded the contract, just executed, for 500-watt mag- 
netite strect lamps in Boston. 

For the first time in probably a quarter of a century the 
gas company has made a serious attempt to compete with arc 
Jamps on the main streets, and this attempt has failed. 

Two types of gas lamps were offered in competition with 
the old 500-watt direct-current enclosed arcs that Boston has 
had on its streets for about ten years, and also with the new 
500-watt magnetite arcs covered by the new contract. 

One high-pressure gas lamp was erected on West Street, 
and it appears that an offer was made to erect such lamps on 
Boston Common, but these latter never appeared. According 
to the results of a test published by the superintendent of 
streets, the West Street lamp yields about thirty candlepower 
per cubic foot of gas consumed per hour, instead of the seventy- 
three candles per foot claimed by the gas company. 

A more extended effort was made by the gas company on 
Commonwealth Avenue, where sixteen Graetzin lamps were 
erected on either side of the street, from Arlington to Berkeley. 
Each of these Gractzin lamps is understood to consume seven 
cubic feet of gas per hour, and yields 100 candlepower at twenty 
degrees below the horizontal, according to a test published by 
the superintendent of streets, or less than fifteen candles per 
cubic foot of gas per hour. These lamps are of the inverted 
type, each has two mantles, and they are fitted with large re- 
flectors, so that all of the light is confined to the lower hemi- 
sphere. 

Commonwealth Avenue is 200 feet wide, with a parkway in 
the center, and the block from Arlington to Berkeley Street, 
like the adjoining block between Berkeley and Clarendon streets, 
is 640 feet long. As there are eight of the Graetzin lamps on 
each side of Commonwealth Avenue in the block from Arlington 
to Berkeley Street, they are a little more than eighty feet apart. 

In the next block, from Berkeley to Clarendon Street, there 
are five of the 500-watt magnetite arc lamps of the type covered 
by the new contract for Boston street lighting, along Common- 
wealth Avenue. By standing at either corner of Commonwealth 
Avenue and Berkeley Street, a block illuminated by sixteen 
Graetzin gas lamps may thus be seen in one direction, and a 
block illuminated by five magnetite arc lamps of 500 watts each 
in the other direction. Standing at the point just indicated, it 
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was evident to the unaided eye that a much greater general 
illumination was produced by the electric lamps, though the 
gas lamps distributed their light somewhat more evenly, due to 
the short spaces between them. 

This conclusion as to the much greater illumination with 
the electric arcs is amply supported by the published tests of the 
superintendent of strects, which show a total of 7,500 candle- 
power for the five arc lamps and 1,600 candlepower for the six- 
teen Graetzin gas lamps, or nearly five times as much light from 
the electric source. 

In price the greater amount of electric illumination is 
cheaper than the less amount with gas, for, under the new con- 
tract, the arc lamps cost the city $103.54 each, and the gas lamps 
are offered at $35 each, annually. These prices amount to a 
yearly total of $517.70 for the five arc lamps and $560 for the 
sixteen gas lamps. 

Tests reported by the superintendent of streets show only 
about thirteen candlepower per cubic foot of gas per hour for 
the single mantle Welsbach gas lamps, of which Boston has more 
than 10,000 in use, and the rates for tungsten street lamps under 
the new contract should displace most of these mantle burners. 


POWER STATION OUTPUT AND PRODUCTION 
ECONOMY. 


The more one studies the economics of electric power pro- 
duction the more apparent becomes the influence of total output 
at the busbars on the efficiency of station generating processes. 
It is not too much to say that the load factor of a station is per- 
haps the most important of all the conditions bearing on oper- 
ating cost. Comparisons of production cost under diverse con- 
ditions show that very frequently a plant equipped with old 
apparatus will respond in a most satisfying way to bettered load 
factors, although it is obviously difficult to attain the same econ- 
cmy that is the natural portion of a thoroughly modern installa- 
tion. An illustration of what may be done in an old plant by 
increase of output, and particularly by development of the 
motor load on a central station, is afforded by the results of 
the past three years in a 600-kilowatt station, located in eastern 
Massachusetts. This plant will probably be discontinued and 
changed into a substation of a modern steam-turbine, alternat- 
ing-current system, as the cost of production is still rather high, 
but its recent history is suggestive in relation to cost reduction 
through increased load, and this in the face of a progressive 
rise in the price of coal. 

In the year 1906 the equipment of the plant consisted of 
600 horsepower of Kendall and Roberts boilers, 725 horsepower 
of Ball and McIntosh and Seymour compound condensing engines 
and 300 kilowatts in General Electric generators. The boilers, 
four in number, were equipped with Hawley down-draft fur- 
naces, and there were three engines, driving two dynamos by 
the “outlawed” line shaft and belt method. Two engineers and 
two firemen operated the station, these four men constituting 
the entire staff of the plant. The cost of coal in 1906 was $4.04 
per ton delivered at the station, and the total fuel bill for the 
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year was $3,815. The cost of labor was $5,741. Oil and waste, 
water and repairs brought the total cost of manufacture to 
$10,593. The plant generated during the year 357,257 kilowatt- 
hours, making the production cost per unit 2.96 cents. In this 
year the company sold 279,683 kilowatt-hours, of which 42,888 
units were delivered to customers for the operation of electric 
motors. Thus only a small proportion of the output was sold 
for power service. The fuel cost per kilowatt-hour generated 
was 1.07 cents, and the labor cost 1.61 cents. The total unit 
cost was plainly too high, and it is interesting to note what 
occurred in the next year, when by various changes in conditions 


= and expansion of business the plant more than doubled its out- 


put and increased its power sales almost seven-fold. 

, In 1907 the plant retained the same boilers and engines, 
but added a 300-kilowatt generator to its equipment. One engi- 
neer was added, making the total operating force five men. The 
cost of coal per ton this year was $41.33, an increase of eight 
per cent over 1906. The plant turned out 799,315 kilowatt- 
hours, at its switchboard, sold 587,703 kilowatt-hours, and de- 
livered of the latter 282,645 kilowatt-hours for motor service. 
The fuel cost per kilowatt-hour generated fell off a little, to 
0.995 cent; but the greatest saving occurred in the labor item, 
per kilowatt-hour, which fell to 0.50 cent. The other items of 
cost were of little consequence. The total cost of manufacture 
was $14,080, or 1.76 cents per unit, a reduction of 1.2 cents per 
kilowatt-hour from the figures of the preceding year, and a 
most telling example of what happens to the labor cost in a sta- 
tion when the machinery is operated at vastly improved outputs. 
It is significant that the fuel economy of the station did not 
show radical improvement, since the type of machinery in the 
plant, or rather the station design, did not illustrate the best 
modern practice. It is evident that while some fuel savings 
may be expected in an old plant whose load factor is improved, 
more is to be expected from the labor account. The repair rec- 
ords of this station show that no unusual care was bestowed on 
the equipment, or else that the station was fortunate in having 
few if any breakdowns. In two of the three years considered 
the total steam and electric plant maintenance was less than 
$500, and in the other year this figure came to only $1,000. 

For the year 1908, the station showed a slight further gain 
in economy of production. The energy generated was 976,5# 
kilowatt-hours, and the total cost of generation $16,131, or 1.69 
cents per unit. The labor cost per unit remained at 0.50 cent, 
while the fuel cost rose slightly, to 1.05 cents. The coal cost 
per ton this year was $4.59, and the total fuel bill $10,t#'. 
The operating force of the plant was increased by the addition 
of a coal passer, the total power plant payroll now including sis 
men. There was no change in boiler, engine or generator equip- 
ment. In 1908 the company sold 593,873 kilowatt-hours, of 
which 298,143 kilowatt-hours were used by motors. | 

The foregoing data indicate that a rise of 14.5 per cent 10 
the price of coal and an increase of fifty per cent in the number 
of men on the payroll of the station during the three years a 
far more than offset by the improvement of conditions which 
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surrounded the machinery and the plant personnel when the 
output was so notably increased. Doubtless further economies 
might have been secured if the character of the plant had war- 
ranted the company to consider replacing some of the older ma- 
chines with modern direct-connected units. The wisdom of such 
a policy, however, could not be determined from a simple inspec- 
tion of the manufacturing records of the station; in order to 
ascertain whether the plant should be improved or abandoned, 
the questions of first cost, depreciation and other fixed charges 
would have to be considered. From the fact that the plant will 
shortly be superseded it is evident that the best efficiency possible 
lies along other lines. Few points are more often emphasized 
in these days than the value of the motor load in a central sta- 
tion of any size, but the opportunities which still confront the 
central-station engineer and manager justify repeated reference 
to the subject, particularly when the results of a remarkably 
progressive policy become apparent in the detailed figures of 
station operating cost. 


THE DAY OF THE TROLLEY LINE. 


In common with other states, Illinois is fast being covered 
with a network of electric railways, interurban or through routes. 
Tapping hitherto almost inaccessible rural districts, through 
freight and passenger rates are being established with the great 
steam railway systems. Only the other day the Illinois Traction 
System obtained direct and indirect access to the 14,000 miles 
of the Rock Island-Frisco lines by a joint tariff arrangement 
covering the transportation of all classes of freight between sta- 
tions on both systems. 

The quick, close competition of the trolley has forced the 
hands of the steam railways, and the state authorities, in many 
instances, recognizing the handwriting on the wall, have made 
demands on the older railway companies that they meet the 
connecting and competing trolley lines on equal terms. 

It is the day of the trolley line. 

A week or so ago two experts who were giving evidence as 
to the value of a proposed new trolley line and the needs of the 
territory it was intended to serve, stated that it was largely a 
question of carrying freight, in particular from truck farms, and 
added that as far as country electric lines were concerned the 
profits mainly depended upon the amount of freight handled. 

This is, in fact, the very basis of the matter. 

It is the development of the country, the increase in land 
values from the greater ease and rapidity with which the centers 
of population may be reached by out-of-the-way rural communi- 
ties that bring about the finally paying passenger traffic. 

It is the ability to deliver the produce of the farms, in par- 
ticular truck and fruit farms, quickly to the city that has in- 
creased the value of land in the rural districts, for the demand 
in the towns for vegetables, berries and the like at reasonable 
Ftices is always greater than the supply. Therefore the greater 
the convenience in handling rural freight, the greater the benefit 
to the city and the greater the value of the land reached by the 
trolley line. : 
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WORKING THE PRESS. 


At a time when such powerful and reputable papers as the 
Chicago Tribune and Boston Transcript have most commend- 
ably declined to accept certain flamboyant financial advertise- 
ments and are inclined to look carefully into all such promulga- 
tions, it is very much the duty of the technical press to be even 
more careful. 

News items, so called, interesting in themselves as stories, 
of the results of this or that invention are often sent in and, it 
is to be regretted, published and then afterward quoted by stock 
promoters as being what such a well-known journal says. 

Today and every day hundreds of fake schemes and imprac- 
ticable propositions are being put before the public in tempting 
guise. Only here and there are any really worthy projects to be 
found among the lot. For example, many wireless systems are 
being exploited at this time which have very little prospect of 
commercial future. Even companies that are accomplishing a 
good deal in a scientific and partly practical way are being used 
in the stock jobbing game. 

At the last Electrical Exposition held in Chicago half the 
boys who came along had some private wireless system or an- 
other that, of course, “worked all right and only needed adver- 
tising” to be the wonder of a waiting world. These were inno- 
cent enthusiasts. But there are, it is to be regretted, thousands 
of grown-up schemers who are not. 

Let the technical and reputable trade press refuse to be 
“worked” and let the daily press exercise such care as has been 
noted, and there will be less work for the postal inspectors and 
the United States courts, while the public will certainly be more 
cheerful if not quite so wise. 

a 
CIVIC IMPROVEMENTS AND THE CENTRAL STA- 
TION. 


It is with pleasure that we call attention to the Conference 
on City Planning and Municipal Art in New York city, de- 
scribed on another page of this issue, for it is a subject which 
is of great importance to us as individuals and as representatives 
of a great industry; moreover, an industry which affects the 
health and comforts of millions of our citizens to a greater ex- 
tent than any other private enterprise with the exception of its 
older brother, the gas industry. 

Both the gas and electric interests of New York city have 
given freely of their resources to make the exhibit a success, as 
becomes public service corporations. The time has passed when 
corporations could not see that it was to their own advantage, 
as well as that of the public, to aid movements looking toward 
the improvement of civic conditions. 

Municipal ownership has probably seen the zenith of its 
success, such as it was, but municipal supervision is but in its 
infancy, and fortunately it brings many of the virtues and few 
of the evils of its predecessor. Let us come forward and show 
our good works, and encourage our people to state proudly that 
“they are citizens of no mean city.” The problem left is to find 
the most convenient source of electric power for such systems. 
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NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. 


OFFICIAL PROGRAMME FoR 1909 CONVEN- 
TION, ATLANTIC CITY, JUNE 1, 2, 3 
AND 4. 


The following programme has been offi- 
cially announced for the convention of 
the National Electric Light Association 
to be held at Atlantic City, N. J., June 
1. 2, 3 and 4: 


TUESDAY, JUNE 1—10:00 A.M. 


First Session—President’s Address. An- 
nouncements. Report of Committee on 
Uniform Accounting. Report of Commit- 
tee on Progress,” T. C. Martin, New York. 
Paper, “Private Policy,” Paul Lüpke, Tren- 
ton. Report Question Box Committee. Re- 
port of Committee on State and Company 
Branches, R. M. Searle, Rochester. 


TUESDAY, 8:30 P.M. 


Second Session—Opening Address. Pa- 
per, “Latest Developments in Street Light- 
ing,” J. W. Cowles, Boston. Paper, ‘“Meth- 
ods of Manufacture of Incandescent Lamps, 
Carbon, Metallized, Tantalum and Tung- 
sten,” showing by samples various proc- 
esses, S. E. Doane, Cleveland. Illustrated 
Lecture, “Quality of Light,” Paul Bauder, 
Cleveland. 


WEDNESDAY, JUNE 2—10:00 A.M. 


Third Session — Manufacturers’ Day. Pa- 
per, “Advanced Information Regarding De- 
velopments in Storage Batteries,’ Joseph 
Appleton, Electric Storage Battery Com- 
pany. Paper, “The Regenerative Flame 
Lamp,” A. J. Mitchell, the Adams-Bagnall 
Electric Company. Paper, “The Status of 
the Arc Light,” H. R. Birge, General Elec- 
tric Company. Paper, “Recent Types of 
Arc Lamps and Their Operation,” C. E. 
Stephens, Westinghouse Electric and Man- 
ufacturing Company. Discussion on the 
last three papers. Report, Committee on 
Meters, G. R. Green, Philadelphia. Paper, 
“Future Requirements of Central-Station 
Companies,” P. Torchio, New York. Paper, 
“Some Recent Developments in Electrical 
Apparatus,” E. W. Ailen, General Electric 
Company. Paper, “Distributing Trans- 
formers as of Interest to Central Sta- 
tions,” E. G. Reed, Westinghouse Electric 


and Manufacturing Company. Discussion 
on the two previous papers. 
WEDNESDAY — 8:30 P.M. 
Fourth Session — Executive, Report of 


Treasurer, John F. Gilcarist, Chicago. Re- 
port of Committee on Public Policy, Sam- 
uel Insull, Chicago. Report of Lamp Com- 
mittee, W. W. Freeman, Brooklyn. Report 
of Insurance Expert, William H. Blood, Jr., 
Boston. Appointment of Nominating Com- 
mittee. 


THURSDAY, JUNE 3—10:00 A.M. 


Technical Session — Report, Committee 
on Gas Engines, J. B. Klumpp, Philadel- 
phia. Paper, “Some Features of Con- 
denser and Cooling-Tower Design and Op- 
eration,” M. R. Bump, New York. Paper, 
“The Use of Reactance Coils in Generat- 
ing Stations,” P. Junkersfeld, Chicago. 
Paper, “Unique Features in Power-Plant 
Design.” G. L. Knight, Brooklyn. Paper, 
“All-Day Efficiency Tests on Station Trans- 
forming Apparatus,” F. M. Farmer, New 
York. Paper, “Transformers,” W. A. Lay- 
man. Paper, “Low-Pressure Steam Tur- 
bines,” C. H. Smoot, New York. 


THURSDAY—2:30 P.M. 


Technical Session — Report, Committee 
on Grounding Secondaries, W. H. Blood, 
Jr.. Boston. Report, Committee, Protec- 


tion from Lightning and Other Static Dis- 


turbances, B. E. Morrow, Albany. Discus- 
sion on first two papers of morning ses- 
sion. Report, Committee, Overhead Line 
Construction, Paul Spencer, Philadelphia. 
Paper, “Recent Developments in Second- 
ary Distribution Work,” W. K. Vander- 
poel, Newark. Paper, “Requirements and 
Specifications for Extra High Potential 
Transmission Lines,” A. S. Ives, Pough- 
kKeepsie. Discussion on third, fourth and 
fifth papers of morning session. Paper, 
“Performance Specifications and Ratings,” 
W. L. Waters, Pittsburgh. Paper, ‘“Cen- 
tral Stations in Towns of Less Than 
Four Thousand People,’ J. S. Knowlson, 
Schenectady. 


eoo——__ 
Municipal Art and City Planning 
Exhibit in New York City. 

The exhibit on Municipal Art and City 
Planning which opened on May 3 for 
a two weeks’ stay at the armory of the 
Twenty-second Regiment, New York city, 
is being conducted on somewhat different 
lines from other similar exhibits of the 
past. The principal difference lies in the 
act that public lighting fixtures with 
which New York city abounds, there be- 
ing some 75,000 within its confines, are 
given a prominent place. 

There has been no attempt at elaborate 
decoration of the hall, which is laid out 
with a central court of honor, wheer meet- 
ings are held, surrounded by five aisles 
devoted to displays of maps, photographs, 
ete. The general lighting is supplied by 
flaming-arc lamps, with tungsten lamps 
for local lighting. 

The street-lighting exhibit has been 
arranged along historical lines, beginning 
with the old sperm oil lamp upon a 
wooden post, the flat flame gas lamp 
equipped with square lanterns, which su- 
perseded the oil lamps in New York, be- 
ginning with 1823 and finally in 1860, is 


next in line. After these comes the open- 


flame naphtha, which was brought out in 
1877, and the mantle gas and mantle 
naphtha brought out in 1896 and 1898, 
respectively. 

Among the electric lamps one of the 
early high-tension Brush open-are equip- 
ments is shown and the regular city fix- 
tures are placed about the room. Both 
carbon and tungsten incandescent lamps 
are shown on iron posts, the latter being 
the regular equipment. Several models 
of proposed types of tungsten posts are 
also shown. This exhibit was made pos- 
sible by the active co-operation of Charles 
F. Lacombe, chief engineer of light and 
power, department of water supply, gas 
and electricity. 

In addition to the fixtures there has 
been gathered and well arranged as fine 
a set of photographs of actual installa- 
tions as has probably ever been presented. 
The majority have been furnished by the 
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New York Edison Company, showing the 
fixtures about the city. There are also a 
large number taken in most of the large 
cities of Europe, and the claims made for 
artistic foreign productions along these 
lines are well substantiated. 

Practically the whole of the exhibit in 
the armory is in photographs, maps, dia- 
grams, paintings, etc., and it is hard to 
say which is deserving of the attention, 
but the collection loaned by John D. 
Crimmins of old prints, showing New 
York in the early days, is excellent in 
every respect. 

The Illuminating Engineering Society 
has two booths containing an exhibit of 
ornamental street lighting fixtures which 
is not in any sense complete, representa- 
tive nor particularly praiseworthy. 

The purpose of the exhibit is to inter- 
est the public in civic improvements, and 
it hag the support of some of the city’s 
most prominent citizens. One or two 
meetings are held every day, being free 
to the public. The subjects discussed in- 
clude the following: 

“The Importance of City Planning,” 
“The Educational Side of the City’s De- 
velopment,” “Municipal Art,” “Streets 
and Street Fixtures and Parks,” “The 
Economic Aspects of City Planning.” 

Although art plays an important part 
in the conference, the fact that it is good 
business for a city to build along lines 
which are esthetic as well as utilitarian 
is being forcibly shown. In this connec- 


tion it may be of interest to know that a- 


series of lectures was given last winter 
under the auspices of the Board of Edu- 
cation at its largest center on “The Ar- 
chitecture of the Great Cities of the 
World,” by Professor Hamlin, of Colum- 
bia University, and the most telling point 
which he brought out was the fact that 
the famous European municipalities had 
all found it good business to make their 
cities beautiful. No building of any 
prominence has been erected in Venice 
for a hundred years, whereas the average 
life of buildings in New York city was 
less than forty years. When monumental 
buildings are erected in Paris, streets and 
boulevards are opened to give the site the 
proper vista. 

The subject of congestion is probably 
the most vital of all those with which 
this new-made metropolis has to deal. 
Much has been accomplished through the 
recent tenement-house law, but curiously 
enough the things which the city is striv- 
ing to rid itself of in Manhattan are ap- 
pearing in the outlying portions of the 
other boroughs. 
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The Proposed Merger of Chicago's 

cy Roads. 

Last week Ira M. Cobe, Emile K. 
Boisot and Samuel Insull, who have been 
working as a committee on plans for the 
merger of Chicago’s elevated railway com- 
panies, submitted a proposition to the ex- 
ecutive committces of the four companies, 
the South Side Elevated Railroad, the 
Northwestern Elevated Railroad, Chicago 
& Oak Park Elevated Railroad and Metro- 
politan Elevated Railroad. : 

Briefly, it is proposed to merge th 
four companies named in a lease-operat- 
ing company to be known as the Central 
Terminal Company, with outright pur- 
chase of the Union Loop Company. 
Through routes, single fare, improved 
service and more light under the loop 
siructure are the attractions held out to 
the public in return for popular support 
of the enterprise. To the stockholders of 
the companirs it is proposed to merge 
there are offered fixed dividends and well- 
kcpt-up properties—a good tenant at a 
fair rent promptly paid every quarter. 

In financial terms it amounts to this: 
The Central ‘Terminal is to have at least 
$4,000,000 cash paid-in capital, to be used 
in construction, equipment or cther prop- 
erty needed in its business; the Union 
Loop is to be bought in from the North- 
western Elevated Company by a bond 
issue; an amount equal to four per cent 
ou the preferred stock of the Northwest- 
ern ig to be paid the first year of the 
lease, and thereafter five per cent and 
increasing amounts until $350,000 a year 
is reached. It rests with the joint owners 
of the Northwestern and Oak Park roads 
to settle how the money received as rent 
from the Central Terminal Company shall 
be apportioned on the stock of the re- 
spective roads. A lump sum not yet 
specified is to be paid the Metropolitan on 
somewhat the same terms; and to the 
South Side Elevated Company an annual 
payment on the capital stock of that com- 
pany, of three per cent a year for two 
years (amounting to $300,000 per an- 
num), then four per cent for two years, 
then four-and-one-half per cent for five 
years, and thereafter five per cent. 

The Central Terminal Company will 
receive as owners of the Union Loop one- 
half cent on every passenger carried and 
the profits over and above the rentals spec- 
ified, and to the promoters, some of whom 
are prominently identified with Chicago 
central-station power interests, there will 
be the certainty of furnishing all the 
companies with all of their power, that 


is to say, all the power needed by the 
Central Terminal Company. 

Mr. Insull, president of the Common- 
wealth Edison Company, has been one of 
the most active movers in this proposi- 
tion for a merger of the “L” roads, and 
the wider the scope of his electric com- 
pany’s power-supplying operations the 
greater the saving to all who use the cen- 
tral-station power. It is merely another 
economic, common-sense proposition and 
a practical necessity tending to the pub- 
lic weal. As far as the elevated companies 
are concerned, it is likely to remove the 
causes of poor operation and the kind of 
half-hearted, ill-conducted and illogical 
competition which has hitherto existed, 
and which has been brought about by the 
present loop complications. 

The Central Terminal Company is to 
have an issue of preferred and common 
stock with a bonded indebtedness created 
in payment for the loop. The preferred 
stock will represent the cash put in, and 
the common, in part, a bonus to the pro- 
moters. 
ome 
Canada’s Inducements for South African 

Trade. 

Julius G. Lay, United States Consul- 
General at Cape Town, furnishes the fol- 
lowing information concerning the efforts 
being made for the enlargement of Cana- 
dian trade in South Africa: 

The Elder Dempster Line of steam- 


ships, running from Montreal to South — 


African ports, and subsidized by the 
Canadian government, is offering free 
passage to commercial travelers, mer- 
chants or manufacturers who are endeav- 
oring in a bona fide manner to further 
Canadian export trade to South Africa. 
This steamship line has regular steamers 
for South Africa, one each month, and, 
when cargo warrants it, occasional inter- 
mediate steamers. These steamers are 
fitted up with cold storage. 

While, according to the subsidy con- 
tract, the steamers are not allowed to 
tcuch at any American port on their out- 
ward voyage except for coaling, neverthe- 
less large quantities of cargo shipped 
ihrough Canada are being brought out for 
American manufacturers. 

The representative of the line at Cape 
T'own has been interviewed and expresses 
the opinion that if the American manu- 
facturers sending out goods by way of 
Canada desire to obtain the same facili- 
ties for their travelers as are given to the 
Canadian firms, it could be arranged by 
communicating with the shipping com- 
pany’s head office in Montreal. 
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Unique San Francisco Franchise. 

A street-railway franchise, unique in 
the history of San Francisco, has been 
authorized by the Board of Supervisors. 
Provisions safeguarding the eight-hour 
day, a twenty-five cents per hour mini- 
mum wage, a $3 wage for platform men 
by agreement, the purchase of the road by 
the city after fifteen years with any 
“franchise” valuation stricken out, and 
liberal lighting concessions to the city 
were incorporated in the measure before 
passage to print. 

The route is over Stockton Bay and 
other streets to the Presidio. It involves 
a tunnel in Stockton, between Sutter and 
Sacramento, and a bond of $50,000 to 
protect the city against damages. 
coe 

Enormous Postal Business. 

The number of letters and post-cards 
sent through the postal system of the 
United States is given as 6,466 millions 
in 1907, as against 3,263 millions handled 
by the postal service of the German Em- 
pire, 3,359 millions by the postal service 
of the United Kingdom, 1,119 millions 
in France, and 1,067 millions in Austria- 
Hungary. The telegraph messages sent 
in the United States numbered nine mil- 
lions in 1870, twenty-nine. millions in 
1880, sixty-three millions in 1890, eighty 
millions in 1900, and ninety-eight mil- 
lions in 1907. 


ese 
Electric-Railway Theatre Trains. 

The Chicago and Milwaukee Electric 
Road has put into service a daily theatre 
train between Milwaukee and Chicago for 
the benefit of Milwaukee people who may 
desire to attend Chicago theatres. The 
express train leaves Milwaukee about six 
o'clock in the evening, arriving in Chi- 
cago at eight o’clock, and leaving that 
city at about midnight, arrives in Mil- 
waukee at two in the morning. A buffet 
car for serving late lunches may be at- 
tached to the train. 
ese 
Iron-Ore Supply of the United States. 

The available iron-ore supply of the 
United States is estimated at 4,785,000,- 
000 long tons, and the production of iron 
ore from the mines of the United States 
in the year 1907 was 52,000,000 tons, the 
Jargest total ever produced in a single 
year. The pig iron produced in the coun- 
try in the same year of 1907 is shown to 
have been 25,781,000 long tons, while the 
world’s production of pig iron in that 
year is given by accepted authorities at 
60,500,000 long tons. 
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A WELSH ELECTRIC HOISTING 
PLANT. 


BY A. H. BRIDGE. 


Among the most important electric 
mining installations carried out in recent 
years in the United Kingdom is that 
which is operating in South Wales, at the 
Maritime Pit of the Great Western Col- 
liery Company. Its leading interest lies 
in the fact that it includes the first electric 
hoisting machine of moderate capacity in 
South Wales, and, for the matter of that, 
in the United Kingdom, being required to 
hoist 175 tons of coal per hour from a 
depth of 1,100 feet in seventy lifts. 

G. H. J. Hooghwinkel, to whom the 
author is indebted for the illustrations 
which accompany the following notes, says 
that the increasing value of small coal in 
South Wales and the decreased cost of 
electric power are points which, during re- 
cent years, have altered conditions in fa- 
vor of electric hoisting. He says that in 
comparing the cost of electric with steam 
hoisting the cost of coal and electricity is 
the main point to be considered; the 
higher the selling value of the small coal 
used, the better the case for electricity. 
The fuel costs of a steam hoisting plant 
are between fifty and sixty per cent of the 
total annual costs, tending to approach 
the higher figure. In the power station, 
however, the fuel costs are much lower, 
and should not be more than forty per 
cent, so that the higher value of coal used 
has a much smaller effect. Mr. Hoogh- 
winkel says that electric hoisting by itself 
on a large scale apart from the colliery 
equipment is not economical, and is only 
to be recommended in exceptional cases, 
such as hoisting by stages, lack of room 
for boiler house, small hoists while sink- 
ing, etc. In the case of large collieries, 
or when dealing with central power sup- 
ply undertakings, the power required by 
the hoisting machine is small in compari- 
son with the total capacity of the station, 
and in modern plants, even in comparison 
with the individual units. In the case of 
the Maritime Pit hoist the power is sup- 
plied by the Consumers’ Company of the 
South Wales Power Company at a rate 
which works out at slightly over one cent 
per kilowatt-hour. 

Considerable thought had to be given to 
the question whether the Ilgner equalizer 
plant or the Westinghouse system should 
be adopted. It was recognized that both 
systems have their advantages, but the 
main point which decided the manage- 
ment to adopt the Westinghouse system 


was that in that system a three-phase 
motor is used capable of being run direct 
from the mains. In the event of a break- 


DIRECT-CURRENT FLYWHEEL MACHINE, 
MARITIME PIT, WALES. 


down of the equalizer sct, a stoppage at 
the pit is thereby avoided, and hoisting 
can proceed at a reduced output. Fur- 
ther, as Mr. Hooghwinkel stated in a pa- 
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is cut off. The writer understands that 
from the time of starting up the operation 
of both the three-phase motor and the 
Westinghouse rotary converter load-equal- 
izer, has proved thoroughly reliable and 
efficient. 

The hoisting house and head gear, 
which are shown in the pictures, were laid 
out especially for electrical working. The 
hoisting machine consists of a spiro-cylin- 
drical drum of from 7 feet 6 inches to 15 
feet in diameter, designed for a rope 5.5 
inches in circumference, and driven by the 
direct-connected three-phase motor, hav- 
ing a normal capacity of 700 horsepower 
at fifty-seven revolutions per minute and 
wound for the Power Company’s supply at 
2,200 volts and twenty-five cycles. The 
whole equipment is controlled from the 


GENERAL VIEW OF THE ELECTRIC HOISTING PLANT AT THE MARITIME PIT, 
WALES. 


per read by him before the South Wales 
Institute of Engineers, the absence of re- 
cuperative power with this system was 


ROTARY CONVERTER AT THE MARITIME 
PIT, WALES. 


met by the ingeniously designed drum, 
which, if properly handled, stops without 
any braking being required after current 


switchboard gallery, where the necessary 
operating levers and instruments are 
mounted. The hoisting motor is operated 
by a liquid controller with an oil switch, 
especially designed for this class of serv- 
ice by the British Westinghouse Electric 
and Manufacturing Company. The hoist 
is equipped with a compressed-air brake, 
recording tachograph and devices for pr 
venting overwinding and overload. The 
hoisting is also automatically stopped in 
case of failure of the electric or air SUP" 
ply. 
The Westinghouse converter equalizer 
equipment, which is illustrated herewith, 
consists of a 400-kilowatt six-phase rotary 
converter, provided with the necessary 
transformer and coupled electrically 8t 
the other end to a 350-kilowatt direct- 
current machine having an eleven-ton fy- 
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wheel on the extended shaft. At times of 
light load the flywheel stores up energy 
in being driven by the direct-current ma- 
chine running as a motor fed by the ro- 
tary converter. The action of the set is 
reversed when the load rises above a pre- 
determined point, the flywheel then driv- 
ing the direct-current machine as a gen- 
erator supplying current to the rotary con- 
verter, to be delivered in turn to the line. 
The field of the rotary can be so adjusted 
that the alternating current delivered to 
the line will be a leading one, thus com- 
pensating for the lagging current due to 
the hoisting motor. 

The writer is informed that the official 
trials on the plant showed an energy con- 
sumption of less than two kilowatt-hours 
per ton of coal raised from a depth of 
1,110 feet when hoisting at the rate of 
seventy trips per hour, with an average 
net load of 2.35 tons. This consumption, 
which includes that of the auxiliaries, cor- 
responds to a steam consumption of 28.8 
pounds per shaft horsepower-hour; this 
figure is based on electric generation at 
eighteen pounds of steam per kilowatt- 
hour. It is stated that a steam hoist 
would take about thirty-five pounds of 
steam per shaft horsepower-hour, or in 
this case twenty per cent more than the 
electrical hoist. 

In his paper, read before the South 
Wales Institute, to which reference has 
already been made, Mr. Hooghwinkel, who 
acted as consulting engineer for the whole 
of the work and who has long been known 
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A liquid starter, combined with a 
three-pole reversing switch suitable for 
starting, reversing and regulating the 


To winding motor 


is RET 
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ROTARY CONVERTER EQUALIZER SYSTEM 
USED AT THE MARITIME PIT. 


Rotary converter. 

. Transformers for supply rotary. 

Flywheel machine. 

Flywheel. 

. Automatic regulator. 

. Series and shunt transformers for control- 


ling 5. 
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hoisting motor, is of a special type, con- 
sisting of two large tanks, one of which 
contains the blades, the other one serv- 
ing as a reservoir for the liquid. The two 
tanks are tixed one upon the other, both 
being connected by inlet and outlet pipes, 
and the water is forced by an electrically 
driven centrifugal pump from the lower 
to the higher tank, circulating continually 
between the two. An overflow is provided 
in the upper tank, which if raised causes 


ELECTRIC MOTOR-DRIVEN HOISTING MACHINE AT THE MARITIME PIT, WALES. 


in England as an electric mining expert, 
gave fuller details regarding the control- 
ling gear, from which we may quote: 


the liquid to rise, so that by means of it 


its level may be adjusted. Even with the 


lowest level the blades are in contact with 
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the liquid. The overflow is mechanically 
connected to the reversing-switch and to 
the main lever on the operator’s plat- 
fcrm. There is a three-phase emergency 
oil-switch suitable to break 400 amperes 
at 2,000 volts, and it is provided with 
electrical and mechanical overload re- 
lease, with tripping for connecting to the 
depth indicator, the emergency brake 
lever and the no-voltage release magnet. 
The latter is a three-phase magnet con- 
nected to a transformer. This magnet is 
mechanically connected to the emergency 
switch and acts as a release in case of 
no-voltage, or in case the voltage drops 
below a certain minimum. The primary 
of the _ twelve-kilowatt, 2,200-220-volt, 
three-phase transformer is connected to 
the main high-tension circuit, the second- 
ary supplying energy to the magnet al- 
ready mentioned and to the motor driving 
the centrifugal pump in the liquid starter, 
and also the three-horsepower air-com- 
pressor motor. The brakes, which are 
linked to the drum, are operated by com- 
pressed air, or, in case of emergency, by 
a heavily weighted lever. 

The whole of the control gear is oper- 
ated by means of three levers which are 
fixed on the operator’s platform. One 
lever serves for actuating the primary re- 
versing switch and the liquid rheostat. 
The action of the liquid starter is such 
that the acceleration is automatic and 
quite independent of the speed with which 
the operating handle is operated. First, 
the primary switch is actuated; then the 
liquid starter. If the lever is moved 
to an intermediate position the primary 
switch is being operated, while the liquid 
starter only moves into a position corre- 
sponding to that of the handle. In this 
way the speed of the hoist can be varied 
within any limits up to full speed. The 
design of the control gear is such that 
counter current can be given to the motor 
when lowering, if necessary. The second 
lever on the left-hand side of the operator 
centrols the power brake. The third, 
which is in a central position, is only 
operated in case of emergency, and oper- 
ales the release of the weighted end of 
the brake lever through a tripping device 
and also brings the emergency switch to 
the “off” position by means of rods and 
links, thus interrupting the circuit of the 
motor. 

The control gear for the load-equalizing 
set and flywheel machine field-regulator 
automatically regulates the voltage of the 
machine by varying the resistance in the 
field circuit. The voltage i8 controlled by 
a quick-acting regulating-apparatus from 
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the high-tension transmission line through 
series transformers. ‘lhe operation is au- 
tomatic so that the converter equalizer 
discharges its energy into the high-tension 
system whenever the load of the same is 
higher than the constant station output, 
and it stores energy in the flywheel when 
the power demand in the high-tension sup- 
ply system is less than the constant output 
of the station. At no-load the rotary con- 
verter is acting at 100 per cent power- 
factor, giving the total constant capacity 
into the flywheel until it has come to its 
maximum speed. The capacity of the 
flywheel is designed large enough in order 
to take care of the overload and underload 
periods of the hoisting motor. 

In a paper read before the Manchester 
Local Section of the Institution of Elec- 
trical Engineers on the subject of “Fly- 
wheel Load Equalizers,” J. S. Peck made 
considerable reference to the Maritime Pit 
plant, and in one of the diagrams here- 
with reproduced showed the arrangement 
of the British Westinghouse system. 

& > @ 
Accumulator Motor Cars. 

Electrically operated rail motor cars in 
which the energy is supplied by means of 
accumulators have for a number of years 
been in use on the Palatinate railways, 
and Herr A. Giesler, the chief engineer, 
has compiled an exhaustive report dealing 
with the performance of these vehicles, 
of which a translation recently appeared 
in the Bulletin of the International Rail- 
way Congress. As early as 1900 seven 
accumulator cars were in service, four on 
the standard-gauge and three working on 
narrow-gauge lines. The latter have 
eince been withdrawn, owing to tramway 
extension in the districts concerned. The 
cars now used are operated over seven 
routes, with an average Jength of twenty- 
seven kilometres, among which is the 
round trip between Ludwigshafen and 
Worms, a distance of 43.4 kilometres, and 
the journey from Neustadt to Schiffer- 
stadt, 17.2 kilometres. The average con- 
sumption of current is about twenty watt- 
hours per ton-kilometre. Over a period 
of seven years the eight-wheeled cars 
spent on the average rather less than 
twelve per cent of their total working 
time in the repair shops. This figure 
shows a certain advantage over the steam 
locomotive, the average period during 
which locomotives were under repair in 
the whole of the German Empire amount- 
ing to 18.01 per cent during 1905. The 
entire working cost amounts to about nine 
cents per kilometre, or, say, fourteen cents 
per car-mile. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Electrical Notes from Italy. 
(By Our Italian Correspondent.) 

From the report on the operation of 
state railways it appears that for the de- 
velopment of electric traction during the 
current fiscal year expenditures of 1,166,- 
020 lire have been authorized for work, 
3,360,133 lire for the supply of machines, 
tcols and equipment, and 2,050,000 lire 
for Jocomotives. 

On June 30, 1908, work on the section 
between Genoa (Campobasso) and Bus- 
calla had already advanced to such a point 
that it was expected to put the boilers 
and turbo-alternators in the power station 
at Genoa in operation very soon. A large 
part of the poles for the power line and 
aiso for the overhead contact wire have 
been erected and the work of equipping 
the stations has begun. The erection of 
the buildings for the four transformer 
substations is nearly finished and the fur- 
nishing of the locomotives has begun. 
Before being put in operation on this 
line the locomotives will be tested for 
some time on the Valtellina road. 

On the Lecco-Calolzio section the poles 
have been already installed for testing a 
type of line equipment proposed by the 
Westinghouse and Ganz companies. 

Negotiations for the supply of the dif- 
ferent parts of the equipment of the Sa- 
vcna-San Giuseppe line have been con- 
cluded, and plans for the erection of the 
central station at Vado Ligure are under 
investigation. 

Initial steps have been taken with a 
view of extending the Morbegno water- 
power plant. It is intended to increase 
this station so that all the power which 
it is possible to derive from the Adda 
may be utilized. By this extension and 
by making use also of the power that is 
to be put at the disposal of the state rail- 
ways near Usmate by the company own- 
ing the waterpower concession of the 
Adda between Bivio and Paderno, elec- 
tric traction will be extended as far as 
Milan and Bergamo. 

For the purpose of introducing electric 
traction on the Bardonecchia-Modane di- 
vision, negotiations have been continued 
with the Paris-Lyon-Mediterranean Rail- 
way regarding the cost of the section ex- 
tending from the French frontier to the 
interior of the Frejus Tunnel and the 
Modane Station. 

The transformation of the Naples-Sa- 
lerno division and of the Torre Anunzi- 
aia-Castellamare branches will be accom- 
plished by utilizing the power reserved in 
the concession of the Tusciano River and 


that which will be generated in a steam- `: 
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power station near Torre Anunziata. 
Since the power of the Tusciano was re- 
served in common with the municipality 
of Naples an arrangement has been made 
with the latter by which all the power of 
the Tusciano will be ceded for the rail- 
way, while the city of Naples will receive 
in exchange the concession for the power 
obtainable from the Volturno between Rio 
de la Rocchetta and the Vandra, which 
was previously owned by the railway. 

Plans for the introduction of electric 
traction on the Domodosella-Jselle sec- 
tion on the Milan-Callarate-Arona and on 
the Callarate-Laveno lines are presently 
under investigation. 

The project for an electric railway be- 
tween Tirano and Bormio is being exam- 
ined at the Ministry of Public Works. 
The distance is 39.4 kilometres, and the 
line rises from 430 metres at Tirano to 
860 metres at Balladore, reaching 1,220 
metres at Bormio; the average grade is 
20.17 per cent and the maximum grade 
26.95 per cent. These places are very 
important summer resorts, and at the 
present time there is an automobile serv- 
ice between them during the warm 
months, and horse-drawn vehicles effect 
the transportation during the other 
months of the year. The total cost of the 
line would be 8,000,000 lire. 

The Italian Hydro-Electric Company 
(a Milan corporation with a capital of 
10,000,000 lire) has been’ granted the 
right to utilize for motive power and the 
production of electrical energy for dis- 
iribution in the province and outside for 
all industrial uses (light, traction, etc.) 
the waters of the Masino. River and its 
tributaries, caHed Valle dei Bagni, Valle 
di Mello, Valle Spluga, Valle Sasso Bi- 
zclo, as well as of the Predarossa and Ser- 
zana rivers and their tributaries, to con- 
struct a storage reservoll capable of con- 
taining 115,000,000 cubic metres of water 
and to carry out all the work and con- 
struction in ecnnection with this project 
and its exploitation. 

Enrico BIGNAN! 

Milan, May 1. 


ee——_ 
Florida Electrical Association. 


At a meeting held April 21-22 by 
ida electric-light men at Orlando, 8 a 
electrical association was formed we t ; 
following officers elected : Presi a 
H. A. Grant, Orlando; vice-president 
W. H. Bostwick, Jacksonville; secretar 
and treasurer, G. F. Doig, Gaines 
ville. Directors—F. E. Fletcher, Tamps, 
and-C..H. Ellis, Tallahassee, 


EE ce 6 a a 


es 
aal we 


pa 


May 15, 1909 


881 


The American Electrochemical Society. 


The Fifteenth General Meeting, Niagara Falls, Canada, May 6, 7 and 8. 


The fifteenth general meeting of the 
American Electrochemical Society was 
held at the Hotel Clifton, Niagara Falls, 
Canada, May 6, 7 and 8. From every 
point of view this was the most successful 
gathering which the society has ever held. 
There was a fine list of papers and al- 
though the discussion was meager the sub- 
jects appeared to be so well in hand that 
everyone was entirely satisfied. 

The entertainment features were of a 
high order and participated in with spirit. 
The visiting ladies were entertained by 
Mrs. E. G. Acheson and the ladies of the 
local committee. During the convention 
the members and guests visited the power 
houses of the Ontario Power Company, 
the Electrical Development Company, the 
Canadian Niagara Power Company, the 
International Acheson Graphite Com- 
pany, the Niagara Hydraulic Power and 
Manufacturing Company, the Niagara 
Falls Power Company and the Develop- 
ment and Funding Company, where the 
Townsend electrolytic cell was shown in 
operation. 

The banquct on Friday evening, fol- 
lowed by dancing, was a fine affair, and 
the responses to the toasts were received 
with great satisfaction. Considerable en- 
thusiasm was aroused at the banquet by 
the address of Cavalier Ernesto Stassano. 
President-elect Baekeland, in a brief ad- 
dress, thanked the society for the honor 
it was conferring upon him in electing 
him president, assured the members that 
he appreciated the responsibility, and 
asked for the same co-operation during 
his administration which had been ac- 
corded to Mr. Acheson. He called atten- 
tion to the excellent work done under the 
administration of Mr. Acheson, and a 
standing toast and cheers were given to 
the retiring president. 
| There were a few exhibits in the meet- 
1ng room, included among which was the 
new furnace pyrometer described in one 
of the papers, the autographic register and 
the ammeter for the measurement of large 
currents manufactured by Leeds & North- 
rup Company. Exhibits were also made 
by the Norton Company, the Carborun- 
dum Company, the Electro-Metallurgical 
Products Company, John A. Yunck, Max- 
imilian Toch, the Dossert Electrical Com- 
pany and the Boonton Rubber Company 
exhibiting a number of electrical and elec- 
trochemical applications made from 
Bakelite. 


THURSDAY MORNING SESSION. 

The formal proceedings were opened by 
the president, E. G. Acheson, who intro- 
duced Dr. Eugene Haancel, chief engineer 
of the department of mines of the Do- 
minion of Canada, and who has been at 
the head of the Canadian commission 
which has been making a study of the 
electric furnace for the smelting of Cana- 
dian iron ores. Dr. I{faanel described a 
new type of are furnace which had been 
developed by a syndicate of Norwegian 
engineers. Tests made on this furnace 
showed that it operated with great uni- 
formity, the electrodes required no regu- 
letion, the feeding being perfectly auto- 
matic at one run for a period of five days. 
The consumption of energy was remark- 
ably small for the output, and it would 
seem to be an ideal load for a central 
station. The free space between fhe 
walls and the charge was maintained 
throughout the runs, and the charge did 
not jam in the contracted neck of the 
furnace, but flowed uniformly into the 
melting chamber. 

“Electric-Furnace Pig Iron in Cali- 
fornia” was the title of a paper presented 
by P. McC. Bennie. This described the 
Herault furnace erected by the Noble 
Electric Steel Company, at Herault, 
Shasta County, California. The price of 
pig iron on the Pacific Coast is between 

<3 and $25, and the location is not fa- 
vorable to blast-furnace work. Power 
for the furnace is furnished by the North- 
ern California Power Company. The 
present furnace is of 1,500 kilowatts ca- 
pacity, and the consumption works out to 
about 2.5 horsepower-years per ton of pig 
iron. The pig is reduced from a fairly 
gcod magnesite ore. The furnace re- 
quires about one ton of charcoal per ton 
of pig iron. Pig can be produced for 
about $15 per ton, and allowing $3 per 
ton for freight to San Francisco, the 
price leaves a fair margin for profit. 

The experiments were begun at Herault 
by Mr. Noble, president of the Northern 
California Power Company, in 1906. In 
July, 1907, a 1,500-kilowatt furnace of 
the three-phase, resistance type. Con- 
siderable change was then made, and a 
160-kilowatt furnace constructed. The 
present 1,500-kilowatt furnace is of the 
three-phase type with six electrodes. The 
company has recently completed a char- 
coal plant at an expenditure of $50,000. 


Prof. Joseph W. Richards read a paper 
entitled “The Electric-Furnace Reduction 
of Iron Ore.” Professor Richards em- 
phasized the conflicting characteristics of 
blast-furnace working and electric-furnace 
working. The amount of fuel used in 
a blast furnace is determined by the 
amount which must be burned at the 
tuyeres to produce the necessary smelting 
tcmperature, and not by the amount 
necessary to perform the reduction of the 
metallic oxides. The amount necessary 
for performing the reductions taking 
place in the furnace is only one-third to 
one-half of the amount necessary to be 
burned to provide the smelting heat. That 
this statement is true of the ordinary 
blast furnace may be seen from the fact 
that if the smelting zone is increased in 
temperature by heating the blast, the 
amount of carbon used in the furnace per 
unit of pig iron made is at once reduced. 
Or if the heat available in the smelting 
zone is increased by drying the blast, 
economy of fuel at once results. In fact, 
any means of getting high smelting tem- 
perature without combustion of carbon 
hefore the tuyeres, decreases at once the 
quantity of fuel necessary to use in the 
furnace, since the quantity used is deter- 
mined by the heat requirements in the 
smelting zone, and not by the require- 
ments for reduction, which are only a 
fraction of the former. 

In the electric furnace all the neces- 
sary heat is supplied by the electrical en- 
ergy, no air is blown in and all the solid 
carbon used for reduction (always except- 
ihe small amount which dissolves in the 
pig iron). One-third as much carbon is 
the greatest amount, and between one- 
third and one-fifth is the smallest amount 
necessary, compared with the blast fur- 
nace. 

Professor Richards suggests a combined 
blast and electrical furnace, providing 
tuyeres by which air can be sent into the 
crucible of the furnace, burning any ac- 
cumulation of carbon. Whenever the 
falling resistance of the furnace indicates - 
that carbon is beginning to accumulate 
an increase of air is supplied, diminishing 
as the accumulation of carbon is dimin- 
ished. 

During the discussion of these papers 
the question of the suitability of electric 
pig iron for steel was brought up. The 
content of nitrogen is,less in Bessemer 
steel than) in; ithe) blast-furnace product, 
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and less in crucible steel than in Bes- 
semer. Tests should be made to deter- 
mine the character of the electric-furnace 
product. 

A paper by Cav. Ernesto Stassano, of 
Turin, Italy, describing the Stassano 
furnace, was presented. Mr. Stassano 
was present, but his paper was translated 
and abstracted by Professor Richards. 
This paper reviewed the historical devel- 
opment of the electric furnaces of the re- 
sistance, arc and induction types. The 
electric furnace does not bring into the 
reduction and refining of iron any new 
clement except a better commercial util- 
ization of heat. The advantages of the 
Stassano furnace are its horizontal elec- 
trodes; the elimination of air circulating 
through the melting chamber; the hermet- 
ically closed chamber makes a higher 
temperature possible; eliminates the in- 
troduction of foreign substances, and al- 
lows working with a full charge. 

A paper by Ch. A. Keller, of the Soci- 
etie des Lstablissements Keller-Leloux, 
Levet, Isere, France, was read in abstract 
by P. McC. Bennie. This paper empha- 
sized the importance of the use of a non- 
carbonizing furnace bottom. 

A paper by Paul Girod, of the S. A. 
Electrometallurgique Procedes Girod, 
Ugine, Savoy, France, describing the 
Girod furnace, was abstracted by L. E. 
Saunders. 

A paper by Robert Turnbull, resident 
American engineer for Dr. O. L. I. 
Herault, entitled the “Herault Electric 
Stee] Furnace,” was read by F. A. J. 
FitzGerald. 

The first furnaces of this type were 
built in 1887, of the crucible type, the 
bottom of the furnace forming one pole 
and the electrode dipping into the charge 
the other. In 1890 a furnace of this type 
was erected at Boonton, N. J., for the 
production of various alloys, operating 
until 1899, when the production of low 
carbon ferro-chrome was begun. This 
was subsequently abandoned and experi- 
ments proceeded for the production of 
steel. The advantages of this type of 
furnace are the absence of electrical parts 
in the furnace; the low current cuts 
down the section of the conductors; the 
heat is generated in the slag; the use of 
proper kind of scrap is permissible, and 
special slags may be employed. This 
type of furnace has been adopted by the 
United States Steel Corporation, two 
three-phase furnaces of fifteen tons ca- 
pacity having been erected, one for the 
South Chicago works of the Illinois Steel 
Company, and one for the Worcester 
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works of the American Steel and Wire 
Company. The electrodes are two feet 
by ten feet, the current density is twenty- 
eight amperes per square inch, and it is 
expected that they will run about sixteen 
heats per day. 

W. N. Matthews said there was no 
question about the practicability of mak- 
ing steel in the electric furnace, but some 
careful investigations should be made of 
the character of the product. There 
should especially be an authoritative in- 
vestigation of the gaseous impurities of 
steel. 

Professor Richards read a communica- 
tion from Paul Girod concerning the 
quality of steel made in the electric fur- 
nace, which Mr. Girod thinks is not up 
to the quality of crucible steel. He does 
not think that steel taken’ from Thomas 
or Martin furnaces and then processed in 
the electric furnace are as good as when 
the charge is started cold. The higher 
temperature of the electric furnace also 
makes the elimination of impurities more 
difficult. He would never recommend 
making tool steel by taking the metal 
from a Siemens or Thomas converter. 

THURSDAY AFTERNOON SESSION. 

The Thursday afternoon session was 
opened with an address by Louis Simp- 
son, of Ottawa, Canada. Mr. Simpson 
gave a very interesting account of the 
conditions which led up to the appoint- 
ment of the Royal Commission by the 
Dominion of Canada for the experimental 
research on electric-furnace work in con- 
nection with Canadian low-grade ores. 
The electric furnace was doing excellent 
work in Sheffield, England. While it is 
not generally announced, it is known to 
be a fact that a number of steel makers 
there are using electric furnaces. The 
electric furnace will also be started up 
on a large scale in Norway and in India, 
and before the end of the year it is ex- 
pected that a syndicate will contract for 
a number of electric furnace propositions 
in Canada. 

“Self-Circulating Gin Furnace for the 
Electric Manufacture of Steel,” by Gus- 
tave Gin, was translated and read by Pro- 
fessor Richards. 

In induction furnaces with an uncov- 
ered canal it is difficult to get a uniform 
distribution of the heat and of the refin- 
ing reactions because of the small heat 
conductibility and slight diffusability of 
the melted material. Improved results 
are secured by obtaining a continual cir- 
culation of the melted matter. This ob- 
ject is attained by Schneider in the fur- 
nace described in his United States. Pat- 
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ent 761,920 and by Gin in his United 
States Patent 875,801. These furnaces 
contain receptacles for the metal alter. 
nately in sumps and narrow passages con- 
necting these completely filled with metal. 
The canals are inclined and the ascen- 
sional movement in the inclined connect- 
ing passages produces a continuous circu- 
lation in the entire liquid charge. It may 
be expedient to combine electrode and in- 
duction heating when making steel from 
materials carrying much impurities. In 
such a case the large amount of slag cov- 
ering the bath offers a large electric re- 
sistance. If the heating is by induction 
only the temperature is developed almost 
entirely in the metal and the slag is in- 
sufficiently heated for keeping it properly 
fluid and active. 

A paper was presented by Dr. Carl 
Hering on a mathematical analysis of the 
Gin induction furnace. 

A description of the Kjellin, Rochling- 
Rodenhauser electric furnaces, by Dr, F. 
A. Kjellin, was read by John A. Hay. 

The Kjellin furnace is in reality a 
transformer in which the bath of molten 
metal forms a secondary circuit. The 
magnetic circuit is built up of laminated 
shect iron, the primary coil, consisting of 
a number of turns of insulated copper 
wire or tubing surrounding the magnetic 
circuit. The ring-shaped crucible, made 
of suitable refractory material, surrounds 
the magnetic circuit, and when filled with 
molten metal forms the secondary circuit 
of the transformer. In a small furnace 
of this type an alternating current of 
500 volts and 280 amperes induces a cur- 


rent of seven volts and 20,000 amperes in’ 


the metallic bath. The method of work- 
ing the induction furnace is peculiar to 
itself because it is not possible to fill the 
crucible with broken pieces of pig iron 
or scrap and melt these down, the voltage 
of the induced current being too low. In- 
stead, an iron ring must be placed in the 
crucible, melted down and form a bath, 
or the crucible must be filled with molten 
metal taken from another source. In con- 
tinuous working the custom is to leave 8 
sufficient amount of metal in the crucible 
to establish the bath. The steel delivered 
from this furnace possesses many interest- 
ing and valuable qualities, standing par- 
ticularly heavy tensile and torsion tests. 
It also appears that steel can be made in 
the induction furnace with less additions 
of silicon and manganese than is neces: 
sary in the crucible. 

The necessary theoretical power per ton 
of steel produced from cold pig iron and 
scrap is (about 489 kilowatt-hours. The 
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experimental furnace at Gysinge, Sweden, 
consumed about 800 kilowatt-hours per 
ton when working with cold pig iron and 
scrap. When working with cold pig and 
iron ore briquettes the power consumption 
per ton of steel was increased about fifty 
per cent. 

In the Rochling-Rodenhauser electric 
furnace the iron core of the transformer 
has two legs, both surrounded by pri- 
mary coils. These coils are connected 
with the alternating-current generator. 
Secondary currents are induced in two 
closed circuits formed by the bath. These 
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primary current, is now utilized for in- 
ducing currents in the extra secondaries. 
The main hearth can be made with a 
larger cross-section and a good power-fac- 
tor obtained even in big furnaces without 


‘the use of a low periodicity. For some 


time past steel made in a Rochling-Ro- 
denhauser furnace has been manufactured 
into rails of standard section for use on 
the United Prussian State Railway. 

A mathematical paper was presented by 
Dr. Carl Hering, entitled ‘Working 
Limit in Electrical Furnaces Due to the 
Pinch Phenomenon.” 
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is not of a simple nature, and a purely 
mathematical solution cannot be depended 
upon absolutely for calculating actual 
cases. From experiments made with an 
apparatus for producing as nearly as pos- 
sible the conditions in an electrical fur- 
nace, it appears that a formula can be 
developed enabling one to calculate the 
critical current density directly from the 
density of the material and the original 
depth of the liquid conductor. The crit- 
ical current fixes a very positive limit, 
which the current, and therefore the tem- 
perature, cannot exceed. In these fur- 
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two circuits are connected so that the 
whole looks like a figure 8. The furnace 
acts like two combined ordinary induction 
furnaces. There are, however, secondary 
coils surrounding the primary coils. From 
these secondary coils currents are con- 
ducted to metallic plates. These plates 
are covered by electrically conducting 
mixtures of refractory material, which 
form part of the lining of the furnace. 
The effect of these secondary coils is a 
considerable increase in the power-fac- 
tor. Another advantage is that the mag- 
netic leakage field surrounding the pri- 
mary coils, which in the simpler type of 
furnace had the effect of checking the 


When an electric current passes through 
a liquid conductor the conductor tends to 
contract in cross-section, due to electro- 
magnetic forces. This contracting force 
is small for relatively low-current densi- 
ties, but is quite large when they become 
greater, large enough to rupture the cir- 
cuit. This contraction is apt to form lo- 
cally at some particular spot. It forms 
a depression in a channel of molten ma- 
terial, having the appearance of pinching 
the liquid by an invisible force. If the 
solid infusible materials fall into this de- 
pression a pinching off and freezing of 
the charge may result before the obsta- 
cles can be removed. The phenomenon 


naces the danger is greater in small and 
shallow than in large and deep channels. 
The paper entitled “Application of the 
Lash Process to the Electric Furnace” 
was read by Francis A. J. Fitzgerald. 
The Lash process might be described as 
a compromise between certain methods of 
refining and the direct production of steel 
from the ore. Horace W. Lash discovered 
that when an intimate mixture of iron 
ore, carbon, fluxes and cast-iron borings 
was heated that reduction rapidly took 
place, and that by a suitable proportion- 
ing of the mixture the desired grade of 
steel could be obtained. Steel may be 
produced in an electric furnace, using the 
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Lash process, with an expenditure of ap- 
proximately 1.63 kilowatt-hours per kilo- 
gram, or 0.25 horsepower-year per metric 
ton. There has been no difficulty in ob- 
taining granulated pig iron for the mix- 
ture, manufacturers being ready to sup- 
ply it at the same price as pig iron in 
the ordinary form. 

Richard Moldenke, secretary of the 
American Foundrymen’s Association, said 
that it was quite possible that the Lash 
process in connection with the electric 
furnace would afford manufacturers of 
small steel castings an opportunity of 
making these upon a very economical ba- 
sis. He had conceived the idea of using 
ingot steel, heating this almost to the 
melting point by the regenerative process, 
and then finishing in the electric furnace. 

F. M. Lane said that the process of 
making steel castings for small manufac- 
tures would be valuable and the expense 
would not be considered if the process 
would use borings and steel turnings. He 
hoped that the electric furnace would be 
a solution of the problem of utilizing this 
otherwise waste material. 

Contributions from Mr. Gin on the ad- 
vantage of the electric furnace for manu- 


facturing silico vanadium and on the 


properties of ferro vanadium were read 
by F. A. Lidbury. 

A descriptive paper by Remo Catani of 
the Société Elba, Elba, Italy, on the ad- 
vantage of the electric furnace in the iron 
and steel industries was read. This was 
followed by a paper entitled “Present 
Value of Electrical Structural Steel,” by 
Henry D. Hibbard. 

Mr. Hibbard emphasized the point that 
there should be no sentimental regard at- 
tached to the use of the electric furnace 
for producing steel. The matter should 
stand entirely on its merits, and unless 
there appeared to be some definite eco- 
nomic and commercial advantage in using 
the electric furnace the time was not at 
hand for its positive development. It ap- 
peared to him that the beneficial result 
of the advantages offered with electric 
steel melting lies more in the direction 
of improved qualities in the product than 
in lessening its cost. 

Professor Richards replied to Mr. Hib- 
bard’s paper with the suggestion that elec- 
tric steel was being made in direct 
competition with other processes, and re- 
peated that there were some eighty elec- 
tric furnaces now in operation. 

Anthony Victorin contributed a discus- 
sion on this subject, using as a basis for 
his analysis a plant at Philadelphia with 
a capacity of 12,000 tons per year of sal- 
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able castings. With coal at $3.50 a ton 
and with high costs for oil and gas, it 


appeared that the margin of profit when 


the electric furnace was used was greater 
than with any other process. 


A paper entitled “A New Radiation, 


Pyrometer” was read by Charles E. Fos- 
ter. Mr. Foster described a pyrometer of 
the Fery type, which instead of using a 
thermo-junction at the focus of a concave 
mirror, focused the radiant heat upon a 
bimetallic coil spring member. One end 
of this spring was fastened to a thermo- 
junction and the other end was fastened 
to a light pointer traversing a scale. The 
action of the thermo-junction caused the 
coil to unwind, causing a corresponding 
deflection of the pointer. The instrument 
offered a great many advantages, the chief 
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of which was that it could be focused 
upon the material, the temperature ` of 
which was to be measured, and no part of 
the apparatus entered into the furnace, in 
this way eliminating deterioration. The 
apparatus is provided with adjusting de- 
vices, and as long as the focus was main- 
tained correctly the distance of the ap- 
paratus from the hot body was immate- 
rial. It takes about twenty seconds for 
the pointer to reach a steady deflection 
and the range of the instrument is inde- 
terminate toward the upper limit. The 
accuracy was about two per cent between 
500 degrees and 1,000 degrees centigrade, 
and the apparatus holds up its calibration 
very well. 

The paper entitled “Furnace Electrode 
Losses,” by C. A. Hansen, closed the after- 
noon session. Mr. Hansen gave a great 
deal of very interesting information con- 
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cerning the losses which take place in fur. 
nace electrodes by heating conduction to 
the atmosphere outside of the furnace, and 
showed that in some cases this was greater 
than C?R loss. In the experiments made 
by Mr. Hansen it was shown that in fur- 
naces taking 500 kilowatts the electrode 
losses can easily reach fifteen per cent. 


THURSDAY EVENING SESSION—THE PRESI- 
DENTIAL ADDRESS. 

The address of the retiring president, 
E. G. Acheson, was delivered on Thurs- 
day evening, a full attendance of men- 
bers and guests being present. One of 
the delightful features of this session was 
the presence of the ladies of the conven- 
tion. 

Mr. Acheson took for his topic “The 
Electrochemist and the Conservation of 
Our Natural Resources.” 

The opening thought of Dr. Acheson’s 
address carried him back in memory to 
the Joint Conservation Conference held 
in Washington, D. C., in December of last 
year. He told how he felt a thrill of pride 
in being one of the people of the United 
States when President Roosevelt stated 
this nation was first to take steps to con- 
serve natural resources. It was with pro 
found pleasure that he realized that the 
people of the United States are now great 
enough to call a halt in the heedless con- 
sumption of the world’s stock of necessi- 
ties; rich enough to construct great works 
for the attainment of that end; scientific 
enough to create artificial duplications of 
the ratural and add to the list of the ma- 
terials nature has provided for man’s use, 
and, lastly, humane enough to devote some 
thought, work and resources toward pro- 
viding for posterity. 

Dr. Acheson reviewed briefly the work 
of the conference, pointing out the dispo- 
sition to create expensive waterways, but 
the failure of the body to take steps look- 
ing to the actual conservation of our per- 
ishing resources, caused regret and sur 
prise. It was his expressed belief that 
to utilize fully the natural inexhaustible 
resources, while conserving the natural ex- 
haustible resources, would be an example 
for the entire civilized world to follow, 
and a step well calculated to sustain the 
progressive spirit of Americans. He felt 
it was possible for Americans to build 85 
no other people have built, and he pointed 
out how this might be done through the 
aid of electrochemistry. It was evident 
from his earnest words that the retiring 
president of the: American Electrochem 
ical Society had most carefully studied 
the “great open door” before that organ- 
ization, and in more than one way he told 
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how wonderful things might be accom- 
plished. 

An apt illustration was made in con- 
nection with the sodium-nitrate field. 
The center of this new industry is now 
in Norway, but the speaker’s words inti- 
mated that he wondered how long Ameri- 
cans would submit to this condition. 
Figures most astonishing were supplied 
when he told, that, at the present rate of 
importation, the next twenty years would 
call for the sending of no less than $473,- 
650,495 out: of the country, a sum, he 
coolly stated, quite enough to dig the 
Panama Canal and leave a good balance 
to the country’s credit. 

In most interesting statements Dr. 
Acheson outlined what he felt was the 
Icgical course to pursue in the conserva- 
tion of natural resources. His plan in- 
volved forest creation and protection, the 
impounding of waters, the construction 
of power plants, and lastly the develop- 
ment of waterways, ushering in the Elec- 
trochemical Age, with which he associated 
a new synthetic chemistry providing won- 
derful possibilities. In fascinating words 
he told how elements as joined by Nature 
sre torn asunder and rearranged by man. 
His illustrations were extremely inter- 
esting, but none the less so was his state- 
ment that electrochemists are even now 
carnestly: at work on problems of greater 
magnitude, citing the electrometallurgy 
of iron and steel, thus bringing his audi- 
ence to the consideration of the new in- 
terests that added so much to the first 
day’s session of the convention. 

Leaving the question of conservation, 
he turned again to electrochemistry, say- 
ing the field is much too extensive and 
rich to be monopolized by any one or two 
of the professions. He portrayed a bril- 
liant future, and in conclusion approached 
prediction when he said: “The govern- 
ment will, I think, ere long recognize the 
electrochemists, and our society in par- 
ticular, as an important factor in the 
industrial and commercial life of the na- 
tion, and as a means of materially con- 
serving the interests of posterity. It may 
be that it will in time see the advisability 
of establishing a department devoted to 
these interests.” 

THE SMOKER. 


After President Acheson’s address the 
ladies retired and a smoker was held un- 
der the auspices of Section “Q.” This 
was one of the most successful entertain- 
ment features which has ever been held in 
ecnnection with any of these conventions. 
The local talent, headed by the irrepres- 
sible Lidbury, entertained everyone into 


the small hours of the morning, and there 
were many clever and decidedly inter- 
esting humorous papers on near-electro- 
chemical and scientific subjects. Those 
participating in the fun included P. MeN. 
Bennie, A. H. Hooker, F. A. J. Fitz- 
Gerald, H. R. Cravath, Wilder D. Ban- 
croft, L. E. Saunders and F. A. Lidbury. 
A number of good turns were given by 
professionals from Toronto, and during 
tle evening the members and guests joined 
in the jollification by singing the choruses 
from all the popular songs. One very 
impressive exemplification of the remark- 
able spirit of international comity which 
existed was the singing of “America,” 
followed by the singing of a verse of “God 
Save the King,” all present, including 
those of every nationality, joining lustily. 
FRIDAY MORNING SESSION—NEW OFFICERS. 

The Friday morning session was opened 
hy the reading of the report of the Board 
of Directors. This showed that the in- 
crease in the membership amounted to 
thirteen per cent, as against ten per cent 
for 1907. It was also stated that the 
first three months of 1909 showed as many 
new members as the whole of the year 
1908. There were enrolled at present 900 
members, fifty new members had just been 
elected, and there were ninety candidates 
whose applications had not been passed 
upon. 

The report of the tellers showed the 
iullowing officers elected for the ensuing 
year: 

President, L. H. Baekeland. 

Vice-Presidents, F. J. Tone, Carl Her- 
ing and W. D. Bancroft. 

Managers, E. R. Taylor, W. L. Miller 
and W. H. Walker. 

Treasurer, P. G. Salom. 

Secretary, J. W. Richards. 

The discussion on the paper presented 
by Mr. Hansen, entitled “Furnace Elec- 
trode Losses,” was then taken up. Mr. 
Lidbury suggested that the conditions 
found in the tests might be reversed if 
electrodes without water cooling were 
used. 

Mr. Hering suggested that an attempt 
be made to let the iwo losses help each 
cther to strike a balance. If it were pos- 
sible to make the hot end a little hotter 
than the furnace, the heat gradient would 
tend to keep the conduction currents flow- 
ing into the furnace. 

The paper entitled “A New Type of 
Ammeter for the Accurate Measurement 
of Alternating Currents Above 1,000 Am- 
peres” was presented by Edwin F. North- 
rup. 

The method used in this apparatus is 
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Lased upon the utilization of the recently 
observed centripetal pressure which ex- 
ists in the interior of a liquid conductor 
carrying an electric current. When an 
electric current of large density is passed 
through a fine jet or stream of mercury 
or molten metal the siream suffers at some 
point of its length a constriction. The 
apparatus depends upon the difference in 
pressure between the inner and outer 
circumferences of a circular cell in which 
a jet of mercury is flowing. 

The paper entitled “The Electrolytic 
Deposition of Lead and Zine as Effected 
hy the Addition of Certain Organic Com- 
pounds,” by S. A. Tucker and E. G. 
Thomssen, was read. 

Both lead and zine present certain diff- 
culties when deposited electrolytically 
from aqueous solution, and with the for- 
mer it is practically impossible to deposit 
the metal in reguline condition from so- 
lutions of nitrate or acetate. The influ- 
ence of organic matter has been studied 
and is known to affect the deposit favor- 
ably, as in the case of lead when gelatine 
is used. Experiments were also made 
with a rotating cathode, and it was found 
that in some cases the current density 
could be increased ninety times over that 
with a stationary electrode; with both 
lead and zinc the deposits were greatly 
improved. 

In discussing this paper, Carl Hering 
said that he had found that particles of 
non-conductors traveling with the current 
are deposited on the cathode going on 
with the metal. 

Hugh Rodman said that lead deposited 
in this way was not suitable for storage 
Latteries, as it appeared to disintegrate 
very rapidly. 

The paper entitled “Cooling Curves 
and a New Type of Apparatus for Their 
Autographic Registration” was read by 
Dr. Northrup. In this type of balance 
the recorder or galvanometer is left ab- 
solutely free to deflect a short distance 
to the right or left, and without its doing 
any work in making a contact determine. 
the movement of the recording pen. The 
pointer of the recorder acts, not as a con- 
tact device, but as a selector, which de- 
termines when contact is made by means 
of an independent galvanometer, whether 
energy shall flow in one circuit or an- 
other. If energy flows in one circuit the 
pen moves a small but definite space in- 
terval to the left; if energy flows in the 
other circuit, the pen moves a definite 
space interval to the right. If the 
pointer does not deflect at all, no contact 
can be made by the independent contact- 
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ing device, energy will not flow in either 
circuit, hence the pen will not move. 

The paper entitled “Electrodeposition 
of Some Metals from Acetone Solution,” 
by Harrison E. Patten and William Roy 
Mott, was read by Mr. Mott. 

The work may be summarized as fol- 
lows: 

(1) Sodium and strontium metals have 
been deposited from saturated solutions 
of the iodides in acetone at room tem- 
perature, using rather high current den- 
sity. 

(2) Cadmium, tin, antimony, bismuth 
and arsenic have been deposited from so- 
lutions of their chlorides in acetone at 
moderately low-current density. 

(3) Iron and copper were deposited 
from solutions of their chlorides in ace- 
tone at rather high current densities. 

In answer to a question, Mr. Mott said 
it appeared to be impossible to deposit 
aluminum from either acetone or alcohol 
solution. 

William Koehler stated that he had 
succeeded in depositing aluminum from 
dilute aluminum chloride, using an iron 
cathode. He said his experiments had 
led him to conclude that aluminum can 
be deposited from an aqueous solution, 
but that the process is not at present a 
commercial proposition. 

The paper entitled “Deposition of 
Aluminum from Aqueous Solution, Using 
Rotating Cathodes,” by S. A. Tucker and 
E. G. Thomssen, was presented. 

It seemed possible to the experimenters 
that if the speed of rotation could be 
sufficiently increased that the current 
density might be raised to such a high 
value that metals could be deposited from 
aqueous solution, which under ordinary 
circumstances would not deposit at all. 
The first experiments were carried on 
with a cathode revolving at 3,200 revo- 
lutions per minute. The electrolyte was 
an aqueous solution of aluminum chloride 
or sulphate with an anode of sheet alumi- 
num. The cathode consisted of a brass 
or copper rod five millimetres in diameter. 
No sure indication of metallic deposit was 
obtained, but several times a black sub- 
siance was found on the cathode on 
quickly removing it from the bath. The 
rotation was increased to 3,500 revolutions 
per minute, but nothing that could be 
called a coherent metal deposit could be 
obtained. By using a very concentrated 
or pasty solution and rotating the cathode 
as fast as possible with the means at hand 
the blackening was much more marked 
and was found to be invariably on the 
side of the cathode having the greatest 


peripheral speed, due to the slightly ec- 
centric motion of the revolving rod. 
When the rotation was increased to 10,- 
000 revolutions per minute there was a 
trace of metallic aluminum. 

Mr. Tucker said that he did not think 
the results were worth anything. He 
suggested, however, the use of this prac- 
tice for the depositing of other metals, as 
it appeared that there was really a gain 
made when using similar methods. 

During the discussion it was stated that 
calcium does not come down in reguline 
condition, and the same thing happens 
with strontium. With the calcium it ap- 
pears that there is a mixture of calcium 
oxide and calcium. 

Dr. O. P. Watts said that it seemed 
to him much more probable that the de- 
posit was calcium sub-chloride rather than 
metallic calcium, as the gray, spongy 
mass has very much the appearance of 
the metallic calcium, and leads one into 
error. 

The paper entitled “Electrolytic De- 
posit of Platinum,” by W. J. McCaughey, 
wag read by title. 

The paper entitled “The Electrolytic 
Production of White Lead,” by John C. 
.unck, was read by title. 

In discussing this paper, Dr. C. F. 
Burgess said that, in his opinion, there 
would be an accumulation of hydroxyl 
atoms in the electrolyte; there would be 
a liberation of ammonia; plumbate would 
be formed; there would be a redissolving 
of the precipitate, contaminating the 
product, and that a desirable quality of 
white lead would not be procured. 

Two papers were then presented by G. 
A. Hulett, entitled, respectively, “The 
Electromotive Force of Cadmium Amal- 
gams” and “The Thermodynamics of the 
Weston Standard Cell.” 

In the former paper Mr. IIulett dis- 
cussed the preparation of cadmium amal- 
gams, and showed the relation between 
the cadmium amalgams of known con- 
centration, and the mathematical function 
which could be used in calculating the 
varying points. 

In calculating the thermodynamics of 
the Weston standard cell, Mr. Iulett said 
the problem to be solved was whether 


dE 
Helmholtz’s equation, Q =E—T X arr 


tcok into consideration the change of com- 
position of the cadmium amalgam. 

In the discussion on these two papers 
Mr. Hering raised the question whether 
it would not be more practicable to cal- 
culate the heat of combination by elec- 
trical methods rather than directly. 
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Mr. Hulett replied that the real din. 
culty was with the temperature coefficient. 
This is the difference of two temperatures 
ccntaining the errors of both, and this js 
multiplied by the absolute temperature. 

The paper entitled “The Electrolytic 
Reduction of Nitric Acid,” by Harrison 
E. Patten and W. J. McCaughey, was 
abstracted briefly by Mr. Mott. 

A paper entitled “The Electromag. 
netic Separation of Non-Magnetic Non- 
Conducting Substances,” by A. P. 
Steckel, was abstracted by Dr. Her- 
ing. This paper described an inter- 
esting phenomenon which results when a 
fluid conductor is surrounded by a strong 
magnetic field. The apparatus and ex- 
periments were the result of a study of 
the problem of obtaining a more thorough 
concentration of Lake Superior native 
copper ores. The experiments were car- 
ried out at the Buffalo Smelting Works, 
and it was found that when the conduct- 
ing fluid was in the strong magnetic field 
the apparent specific gravity would be 
changed, so that metals would float or 
wood would sink, according to the direc- 
tion of the current. The process was not 
successful for the purpose for which it 
was devised, owing to the extreme agita- 
tion of the conducting fluid. 

THE SATURDAY MORNING SESSION. 

The paper entitled “The Probable Elec- 
trical Nature of Chemical Energy,” by 
A. H. Patterson, was presented. This pa- 
per reviewed the electrical theory of 
chemical combination, the source of chem- 
ical energy, the residual attraction, and 
the theory of electrical conduction. 

Dr. Gustavus Hinrichs made a brief ad- 
dress, in which he called attention to the 
fundamental work which had been done 
by the older investigators. He said that 
in developing new theories it was impos 
sible to get away from the fundamental 
work which these pioneers had done. 

The paper entitled “Magnetic Tests of 
Some Iron Alloys,” by C. F. Burges 
was read. This paper described a series 
of experiments on alloys of electrolytic 
iron with arsenic and bismuth. It : 
difficult to establish the accuracy of 1°" 
of this character owing to the spen 
form of apparatus used and the pi 
of test samples. The observations = 
valuable principally because of the m : 
cation that the addition of non-magne i 
materials in forming the alloy apparenti) 
increases the magnetization and A 
fects other electrical characteristics. ‘ 
observations showed the somewhat ee 
doxical condition that the addition 0t 
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netic element known, improved the already 
high quality of the pure iron. The den- 
sity values reached with this material ex- 
ceeded those obtained with any of several 
hundred different alloys which had been 
tested up to the present writing. Analy- 
ses, however, have not been made of the 
actual bismuth content present in- the 
alloys, so that it cannot be asserted 
whether the intended content and the ac- 
tual content of bismuth are the same. 

Of great interest was the paper entitled 
“Bakelite and Its Electrical and Electro- 
chemical Applications,” by L. H. Baeke- 
land. Bakelite may be designated as the 
polymerized compound anhydride of a 
phenol-alcohol and methylenglycol. This 
compound is produced through indirect 
synthesis by the action of oxybenzyl alco- 
hol on formaldehyde, as well as by direct 
action of phenols on formaldehyde. The 
process has been carried out in three phases, 
designated as A, B and C, respectively, 
the “initial condensation product,” the 
“Intermediate condensation product” and 
the “final condensation product.” 

The initial condensation product is 
used practically as raw material to start 
with. This is used in four varieties, each 
of which may be preferable according to 
the special purpose in view. The material 
A, upon being subjected to further heat- 
ing, is transformed into material B, and 
this material upon further heating under 
pressure 18 transformed into material C. 
The process of heating under pressure is 
carried out in a special apparatus desig- 
nated as a Baekelizer. This consists es- 
sentially of an inner chamber, where the 
objects formed of material A and B are 
placed, and in which by means of a suit- 
able pump air can be compressed to 100 
or 120 pounds. This pressure is main- 
tained during the heating. A steam jacket 
heats the chamber to a temperature of 
140 to 180 degrees centigrade. 

Bakelite has a high dielectric resistance, 
is extremely hard and resistant to frac- 
ture, resists the action of boiling acid, and 
apparently has no change in structure 
over long periods of time. In the liquid 
A form it can be used to impregnate in- 
sulation on coils, its extremely high pene- 
trating power making it possible to have 
the fibers of the material thoroughly take 
up the liquid. 

The paper entitled “A Graphite Cath- 
ode Dish,” by J. W. Turrentine, was read 
by title, as was the paper “Reliable Effi- 
ciency of the Arc and Resistance Furnace 
for the Manufacture of Calcium Carbide.” 

The paper entitled “Some Physical 
Properties of Silicon,” by C. I. Zimmer- 
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man, was presented in abstract. Mr. Zim- 
merman indicated some interesting char- 
acteristics of silicon alloys and pointed 
out the necessity for careful research. 

The paper entitled “Further Experi- 
ments with Calcium Alloys as Reducing 
Agents,” by O. P. Watts and E. R. Suhn, 
was read by title. 

The paper entitled “Electrochemical 
Methods of Soil Investigation,” by V. K. 
Cameron, was abstracted by Mr. Zimmer- 
man. The author suggests that moisture 
entrained in the soil gradually works out, 
and in this wise loosens up the chemical 
constituents in the soil. He also suggests 
that erosion and the weathering of min- 
eral substances is due to solution rather 
than through corrosive action. 

The paper entitled “A Modified Oxy- 
Hydrogen Gas Coulometer,” by J. W. 
Turrentine, was presented. 

The paper entitled “Rapid Electro- 
chemical Analysis; a Comparison of Sev- 
eral Methods,” by L. S. Palmer and R. C. 
Palmer, was read by title, as was the pa- 
per entitled “Protection of Steel Against 
Corrosion,” by Maximilian Toch. 

The paper by W. H. Walker, in answer 
to Professor Ganz’s questions on the cor- 
rosion of iron, was not ready for pre- 
sentation. 

Two new papers, “Over-Voltage in Con- 
nection with the Corrosion of Metals,” by 
W. R. Mott, and “Concentric Tubular 
Conductors for Heavy Currents,” by C. I. 
Zimmerman, were presented. 

Mr. Zimmerman suggests the use of 
concentric conducting tubes, the inner 
shell of the inner tube and the outer shell 
of the outer tube to be water-cooled. 

This disposed of all of the papers 
scheduled, and Dr. Hering moved a vote 
of thanks to the local committee and the 
various companies which had afforded 
entertainment during the convention ses- 
The convention then adjourned. 
ede 

Dinner to Thomas B. Doolittle. 

A number of the friends of Mr. Thomas 
B. Doolittle entertained him at dinner at 
the St. Botolph Club, Boston, on Tuesday 
evening, May 4. Mr. Doolittle has been 
identified with the Bell telephone interests 
since 1879, and this dinner celebrated the 
thirtieth anniversary of his service in the 
art of telephony. 

At the dinner, from all parts of the 
world telegrams and letters of congratu- 
lation and felicitation came in, but noth- 
ing could exceed the expressions of appre- 
ciation and regard which were put forth 
by his old-time associates who were pres- 
ent on the occasion. 
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At this time it would not be appropriate 
to rehearse the achievements of Mr. Doo- 
little in the telephone field, because we 
are not now celebrating what he has done, 
but marking a phase of his career. To be 
sure, he has arrived at the age of three- 
score and ten, but in the language of the 
beloved Autocrat of the Breakfast Table, 
he is not seventy years old, but seventy 
years young. When Mr. Doolittle feels the 
pangs of age, and is concerned about the 
things that he has done, the columns of 
the ELECTRICAL REVIEW, the proceedings 
of the scientific societies, and the records 
of his engineering friends, will hold forth 
in better language than is now at our 
command the story of his achievements. 

The gentlemen present were only a few 
of his old-time friends and associates, the 
list of guests being restricted to those 
who had been immediately associated with 
his department. The dinner was thus en- 
tirely informal and restricted. Had the 
list been extended to include all of the old- 
timers in the telephone art and those oth- 
ers of the electrical arts who would have 
been proud to join in the testimonial to 
Mr. Doolittle, the organizing capacity 
even of the officials of the American Tele- 
phone and Telegraph Company would 
have been overtaxed. Therefore the num- 
ber of guests present was limited to those 
who were immediately associated with Mr. 
Doolittle in his work. 

The activities of Mr. Doolittle were of 
a most important and formative charac- 
ter. His early conception of the impor- 
tance of long-distance business was mani- 
fested in his recognition of the importance. 
of hard-drawn copper wire in telephony. 
Through the opportunities afforded to 
him by the American Telephone and Tel- 
egraph Company he was enabled to dem- 
onstrate that by the use of this wire, long- 
distance telephony became a possibility. 
If Mr. Doolittle had in no other way con- 
tributed to the advancement of the art, 
this achievement, which was recognized by 
the Franklin Institute in conferring upon . 
him the gold medal of merit, would en- 
title him to a permanent place among the 
pioneers in telephony. 

Those present were: 

J. J. Carty (who presided), T. B. Doo- 
little, E. J. Hall, F. P. Fish, T. Cotter, 
G. D. Milne, R. W. Devonshire, H. V. 
Hayes, C. R. Truax, S. A. Richardson, A. 
M. Allen, C. W. Pitman, T. B. Bailey, T. 
E. Pigott, W. S. Allen, A. C. Blood, F. C. 
Ross, J. Wyman, F. A. Buttrick, F. E. 
Warner, C. J. H. Woodbury, C. B. Doo- 
little, V. M. Berthold, J. C. T. Baldwin, 
A. A. Marsters and S. H, Mildram. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 
(Part IT.) —MeEAsvurine 
INSTRUMENTS. 


CHAPTER IN. 


Power-factor meters.—The power-fac- 
tor, as previously explained, is the cosine 
ot the phase angle, or the ratio of the 
true watts to the apparent watts, that is, 
the watimeter reading divided by the 
product of the ammeter and voltmeter 
readings. It can be easily calculated but 
it is frequently advantageous to have an 
instrument for indicating its value; such 
an instrument is illustrated in Fig. 181. 

One method of constructing such a 
meter is by the application of a station- 
ary laminated iron core provided with a 
two or three-phase winding which is con- 
nected to the line through series trans- 


FIG. 181.—POWER-FACTOR METER FOR 
SINGLE-PHASE CIRCUITS. 


formers. The moving part consisis of a 
soft iron vane which is acted upon by the 
rotating magnetic field produced by the 
above winding. The vane tends to rotate 
under this influence like the rotor of an 
induction motor, but is prevented by the 
influence of a coil connected across one 
of the phases. The vane then assumes 
the position of maximum magnetic flux. 
The currents in the polyphase winding 
are in phase with that in the line, and 
the current in the coil connected across 
one of the phases is in phase with the line 
voltage, so that the position of the vane 
will depend upon the phase relation be- 
tween the line electromotive-force and the 
current, that is, upon the power-factor. 
The wattmeter—The wattmeter is a 
combined voltmeter and ammeter, the in- 
fluence of both being exerted simultane- 
ously upon the same needle when of the 


‘indicating type. 


The usual method of 
construction is similar in principle to that 
of the electrodynamometer. One of the 
two interacting coils is of low resistance 
and constitutes the ammeter; the other, 
which is usually the rotating one, is of 
high resistance and constitutes the volt- 
meter. The low resistance coil, which 1s 
connected in series with the receiving cir- 
cuit, is stationary. The suspended high 
resistance coil is connected in parallel 
with the receiving circuit. The interac- 
tion of the magnetic fields of the two 
coils is indicated by a rotation of the 
suspended one and its attached pointer. 
Integrating wattmeters can be con- 
structed according to the above method; 
they differ chiefly in that the movable 
coil is arranged like the armature of a 
motor, of which the ammeter coil con- 
stitutes the field winding and the volt- 
meter coil the armature winding; the re- 
cording mechanism is connected with the 


_ shaft of the armature. 


FIG. 182.—WESTINGHOUSE SINGLE-PHASE 
INTEGRATING METER. 


Induction-type watt-hour meters—A 
more recent type of integrating wattmeter 
and one which is particularly well suited 
to modern practice is that making use of 
principles similar to those of the induc- 
tion motor. 

Fig. 182 illustrates such a meter, de- 
signed for use on a single-phase circuit, 
and Fig. 183 is a diagram of the connec- 
tions of the same meter. Both the shunt 
winding A and the series winding B in the 
former diagram are stationary and so ar- 
ranged as to produce a rotating magnetic 
field acting upon a short-circuited rotat- 
ing secondary, which in this case is the 
aluminum disk G. 

The shunt winding A consists of a 
large number of turns of fine wire 
mounted on the iron lamination A’. It is 
a highly inductive circuit and its current 
lags approximately ninety degrees behind 
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the line voltage. The series winding B 
consists of a few turns of heavy wire and 
has low self-induction. On non-inductive 
loads, such as incandescent lamps, the 
current through it will be in phase with 
the line voltage, and consequently the 
series magnetic field will be ninety de 
grees out of phase with that produced by 
the shunt winding. The combined effect 
of these two magnetic fields is to produce 
a shifting of the lines of force in one 
direction so as to generate a rotating mag- 
netic field. 

This can be better understood by refer- 
ence to Fig. 183. A and A, represent the 
two poles of the shunt magnet, and C the 
iron core upon which the shunt coil is 
wound; D and B represent the-two poles 
of the series winding. The manner in 
which these poles change signs by quarter 
periods is shown in the same figure. 
These signs represent the instantaneous 
values of the poles as seen from the rear 
of the meter element. As seen from the 
table, both the positive and negative signs 
move constantly to the left, indicating a 
shifting of the field in that direction; the 
process is repeated during each cycle. 

This rotating field induces eddy cur- 


FIG. 183.—PRODUCTION OF ROTATING FIELD 
IN ALTERNATING-CURRENT WATT- 
HOUR METER. 


rents in the aluminum disk and the lat- 
ter rotates just as does the rotor of a 
induction motor under the influence of 
the rotating magnetic field. In this case 


the rotating field is a combination of a: 


shunt or voltmeter field and a series of 
smmeter field and the torque of the mov 
ing disk is proportional to their product 
or the energy of the circuit. True power 
will be recorded whether the load be = 
ductive or non-inductive. . 
In order to obtain proportional rotation 
it is necessary that there be a retarding 
{crque, that is, that the motor have & load. 
This is accomplished by causing the rotat- 
ing disk to pass between two permanen! 
magnets, one of which is shown at È i 
Fig. 182. The eddy currents induced 12 
the disk by these permanent magnels tend 
to prevent the rotation of the former. 
This is the method, of,obtaining 4 retard- 
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ing torque on nearly all makes of inte- 
grating watt-hour meters. 

As already stated, the shunt and series 
circuits of the meter illustrated are as- 
sumed to be ninety degrees out of phase 
with each other. Although nearly so, 
thev are not exactly that amount, due to 
the copper and iron losses in the shunt 
circuit. These can be neutralized, how- 
ever, by placing a short-circuited turn or 
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FIG. 184.—WESTINGHOUSE POLYPHASE 
INTEGRATING METER. 


secondary around the pole C of Fig. 183. 
This is shown by K in Fig. 182. By 
raising or lowering this turn the magnet- 
ism of the shunt field can be shifted to 
such an angle that the shunt and series 
field magnetizations are practically ninety 
degrees out of phase with each other. 

Measurement of power in polyphase cir- 
cuits—It is possible to measure the 
power delivered by a polyphase system by 
means of one wattmeter, just as in the 
single-phase system, and then multiply- 
ing this reading by the number of phases, 
provided the load is balanced, that is, 
equally distributed among all the phases. 
In practice this is not usually the case. 
The power can then be measured by in- 
serting the wattmeter in each phase in 
turn and taking the sum of the separate 
readings. This method is not always con- 
venient, and there is no assurance that 
the load has remained constant during 
the readings. 

The total power delivered by a two or 
three-phase system can also be measured 
by means of two wattmeters if their cur- 
rent coils are placed in two of the mains 
and their voltage coils connected from 
euch of these two mains to the common 
return of a three-wire, two-phase system 
or to the third main in either a 4 or Y- 


ecennected three-phase system. The total 
pewer is either the sum of or the differ- 
ence between the two readings, to be de- 
termined as follows: One of the watt- 
meters is disconnected and the other put 
in its place, leaving the same pressure-coil 
terminal connected to the third main as 
before, and connecting the serics-coil ter- 
minals in the same manner as at first; 
if the indicating needle is deflected in 
the same direction as before, the readings 
are to be added; if in the opposite direc- 
tion, they are to be subtracted. 

Polyphase watt-hour meters.—The prin- 
ciples just outlined for indicating watt- 
meters apply also to integrating meters 
for measuring polyphase power. Two 


FIG. 185.—METHOD OF CONNECTING 
POLYPHASE WATTMETER. 


wattmeters may be combined so that the 
total power is read directly as shown in 
Fig. 184, where the two discs operate a 
common shaft and integrating mechanism. 

The method of connecting a polyphase 
watt-hour meter to a three-phase system 
is shown in Fig. 185. If the voltage is 
high, potential transformers are inserted 
and, if the current is large, series trans- 
formers are inserted, as shown in Fig. 186. 


OFC TAME 


‘FIG. 186.—USE OF SERIES AND POTENTIAL 


TRANSFORMERS WITH POLYPHASE 
WATTMETER. 


This practice not only increases the sensi- 
bility of the meter by reducing its bulk, 
but has the further marked advantage of 
removing all its circuits from immediate 
contact with the high-tension lines. 
Graphic recording tnstruments.—In- 
struments for indicating the value of vari- 
ous electrical quantities at any instant 
have already been described, as have in- 
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struments for summing up or integrating 
the amount of energy consumed, It is 
also possible to design instruments for 
recording graphically the change of the 
values of electrical quantities with time. 
Fig. 187 illustrates a recording frequency 
meter. The roll of paper is moved by 
clockwork, and the pen traces the value 
of the frequency. The paper may be 


FIG. 187.—GRAPHIC RECORDING FRE- 
QUENCY METER. 


marked by lines representing the time at 
right angles to those representing the 
value of the frequency, so that a continu- 
ous record of the value of the frequency 
is obtained. The clock shown in the fore- 
ground of the illustration rotates the roll 
of paper at the proper speed and is self- 
winding. At definite intervals of time it 
makes contact with the electric circuit 
which rewinds the spring, so that as long 
as there is current available the mechar:- 
ism will not stop. In some instruments 
of this type the record is made on a cir- 
cular chart. 

Ammeters, voltmeters, wattmeters and 
power-factor meters are also made to give 
& graphic record for filing away. The 
value of such records to a station man- 
ager particularly is incalculable in keep- 
ing tab on the character and amount of 
the station output. 

The oscillograph—Under certain con- 
ditions the alternating-current curve has 
the form of a sine curve, as previously 
illustrated. In actual practice these con- 
ditions are only approximately attained. 
An instrument for showing graphically 
the exact form of an electric wave is 
known as an oscillograph and is a modi- 
fied form of D’Arsonval galvanometer. 
The essential features of such an, instru- 
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ment are illustrated in Fig. 188. N and 
S are the poles of a powerful magnet 
between which are stretched the two paral- 
lel conductors ss, formed by passing a 
strip of phosphor-bronze over the pulley 


P and attaching the ends to the terminals 
at K. 


FIG. 188.—-ADAPTATION OF D'ARSONVAL 
GALVANOMETER TO DUDDELL 
OSCILLOGRAPH. 


The action of the instrument is as fol- 
lows: On passing an electric current 
through the strips, one of them will ad- 
vance, while the other recedes, depending 
on the direction of the current. Ag the 
current reverses, the action will be re- 
versed, so that the attached mirror M is 
oscillated about a vertical axis. In the 
high-frequency instrument, the natural 
period of vibration of the strip is one- 


FIG, 189.—DUDDELL OSCILLOGRAPH 
OUTFIT. 


ten-thousandth of a second, and as the 
space between the poles is filled with oil 
to dampen the movement of the strip, ac- 
curate results can be obtained when the 
periodicity of the current to be tested is 
over 300 periods per second. When a 
beam of light is reflected from the mirror 
the oscillating mirror causes the spot of 
reflected light falling upon a screen to 
oscillate to and fro. If the screen be 
moved back and forth at right angles to 
the direction of the beam and that in 
which the spot oscillates, the form of the 
curve is shown, due to the persistence 
of vision. When a record of the curves 
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is desired a photographic film may be 
rotated so that an imprint of the moving 
spot of light can be obtained thereon. 
An outfit for accurately observing wave 
form is illustrated in Fig. 189, which 
shows a Duddell oscillograph at the left, 
the lantern for producing the beam of 


FIG. 190—GENERAL ELECTRIC OSCILLO- 
GRAPH OUTFIT. 


light at the right and in the center a 
synchronous motor and vibrating mirror 
which reflects the beam coming from the 
oscillograph to the curved screen. Fig. 
190 shows an oscillograph outfit made by 
the General Electric Company. 

Curves taken by the oscillograph are 
illustrated in Fig. 191, which represents 
both the current and potential curves of 
a double-carbon alternating-current arc 


FIG. 191—CURRENT AND POTENTIAL 
OSCILLOGRAMS OF DOUBLE-CAR- 
BON ALTERNATING-CUR- 

RENT ARC. 


lamp. These superimposed curves are 
obtained by use of a double oscillograph, 
cne set of. strips acting as a voltmeter and 
the other as an ammeter. These instru- 
ments are now commonly made up with 
three galvanometer elements, so that a 
record of three waves may be obtained 
simultaneously and superposed. Curve 
records obtained from an oscillograph are 
celled oscillograms. 
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Encouraging Power Development in 
Mexico. 

According to a recent consular report, 
the Mexican Petroleum Company is em- 
powered to utilize water from the River 
Tamesi, in the state of San Luis Potosi, 
to an extent not exceeding twenty-eight 
litres per second, for the requirements of 
the company’s industry at Ebano. The 
construction of the works must be begun 
within two years and be completed within 
seven years from the same date. The 
company is granted the right to import, 
free of duty, all machinery, scientific in- 
struments and apparatus necessary for the 


survey, construction and subsequent use of 
the works. 


ede 
Electric Steel Furnace in Belgium. 


The Cockerill Company has recently 
started an electric furnace on the Girod 
system at their steel works in Liege, Bel- 
gium. The furnace, which has a charging 
capacity of from two to three tons of steel, 
is supplied with alternating current at 
fifty volts from a generator driven by gas 
engines, operating with blast-furnace gas. 
The electric furnace is placed in a spe- 
cially constructed building in close prox- 
imity to the steel converters. 
oe 
Claims 5,000 Inches of Water. 


Dr. A. H. Tickell of Nevada City, Colo., 
has filed a claim for 5,000 inches of water 
in the Middle Yuba River with the re- 
corder of Nevada County, Colorado. He 
says he will erect a large electric power 
plant on the stream at a point above the 
dam used by the Plumbago Mining Com- 
pany, and will take in all the water in 
the stream. He intends to build on the 
Nevada County side of the river a plant 
which will generate at least 500 horse- 
power. 


ede 
Trolley Lines and Freight. 

Joseph A. Messiroff, engineer for the 
proposed Milwaukee & Fox River Valley 
Railroad Company, which has been asking 
a certificate of necessity and convenience, 
recently testified before the Wisconsin 
Slate railway rate commission regarding 
the investigation which he and Attorney 
Oscar M. Fritz of Milwaukee conducted 
on freight-carrying lines in Illinois and 
Indiana. 

Mr. Messiroff said that the more freight 
the roads carry the better paying they are. 

The proposed road running north of 
Milwaukee will be 135 miles in length 
and will have its northern terminus in 
Appleton. 


anc, 
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Chicago Electric Club. 

At the meeting of the Chicago Electric 
Ciub held Wednesday noon, May 5, F. J. 
Postel, chairman of the civic committee, 
reported some resolutions relative to the 
Kleeman bill, House bill No. 504, now 
pending before the Illinois Legislature, 
which aims to restrict the sale of current 
by the Sanitary District of Chicago to 
municipal bodies only. These resolutions 
condemned the bill as being needlessly 
restrictive and superfluous. 

The speaker announced for the meeting 
was W. L. Stockton, manager of the tur- 
bine sales department of the Western 
Electric Company, who took for his sub- 
ject “The Exhaust-Steam Turbine.” He 
declared that this turbine came nearer to 
being a machine that gives its purchaser 
something for nothing than anything that 
has come to his knowledge. He said that 
steam used in a reciprocating engine at 
150 pounds boiler pressure has a tem- 
perature at entry to the engine of about 
240 degrees, and, if operating non-con- 
densing, is exhausted at about 215 de- 
grees; if it is exhausted at a twenty- 
eight-inch vacuum, its temperature is 
about 103 degrees. The exhaust-steam 
turbine thus enables us to get this added 
amount of energy from the steam. 

In many plants the capacity has been 
Increased by 100 per cent without addi- 
tional fuel cost by adding the exhaust- 
steam turbine and condenser. Mr. Stock- 
ton cited the case of a plant having a 
190-kilowatt Corliss-engine-driven unit 
Which, by the addition of an exhaust- 
steam turbine and condenser, had its ca- 
pacity increased by a 450-kilowatt gen- 
erator driven by the turbine. 

The exhaust turbine has been used 
heretofore mostly for engines operating 
on fairly stable load and thus giving a 
quite steady steam supply. Lately it has 
been used with engines having greatly 
fluctuating loads, such as hoisting and 
rolling-mill engines; this is accomplished 
by adding a regenerator, which may be 
termed a steam flywheel. The speaker 
slated that this type of prime mover is 
aiso highly desirable for use with engines 
operating on railway loads; in fact, he 
declared, it is cheaper than the installa- 
ton of a storage battery. However, the 
exhaust turbine is not a panacea for all 
the station manager’s troubles, but is a 
means for enlarging the capacity of the 
plant with a low investment charge and 
at a trifling operating cost. 

At the conclusion of Mr. Stockton’s 
remarks there was a discussion, in which 
participated S. G. Hobert, G. H. Lukes, 


T. G. Grier, D. W. Roper, J. W. Mabbs 
and G. C. Keech. In reply to questions, 
Mr. Stockton made it clear that the field 
of the exhaust-steam turbine is necessarily 
limited to such installations where con- 
densing facilities are readily available. 
He also noted that among recent plants 
that have adopted this type of turbine is 
the Chicago & Northwestern Railway, 
which will have reciprocating-engine units 
operating in conjunction with low-press- 
ure turbines in its new depot now in con- 
struction in Chicago. 

An interesting possible application of 
this type of turbine was brought out at 
the close of the meeting in which it was 
suggested that some ingenious inventor 
might devise a means of using an exhaust- 
steam turbine in connection with a steam 
locomotive, thereby increasing its capac- 
ity very greatly. 


ede 
Chicago Telephone. 

General Manager Angus S. Hibbard, of 
the Chicago Telephone Company, says 
tlie company has invested more than $31,- 
000,000 in its plant, and the growth of 
husiness will require an investment of 
$2,000,000 to $5,000,000 each year for 
many years. 

The company’s buildings here cover 
elght-and-one-half acres and contain over 
6.200,000 cubic feet of space. 

“During the sixteen months since the 
new ordinance was passed,” says Mr. Hib- 
bard, “we have handled in the city 59,- 
044 ‘in’ orders; 31,183 telephones have 
been ordered out, and 25,300 miscellane- 
ous orders have been handled, making a 
tctal of 166,068, or 399 for each working 
day. 

“The wire plant increased 90,000 miles 
to 473,334 miles, of which eighty-six per 
cent is underground cables. We operate 
thirty-one separate exchanges in the city, 
including thirteen neighborhood ex- 
changes. Our employes number 8,100. 

“In territory around Chicago we op- 
erate 50,000 telephones in 110 exchanges. 

“A recent careful search failed to find 
any place east of the Rockies with 300 
inhabitants within 500 miles which did 
not have direct telephonic communication 
with this city.” 


ede 
Boston Elevated—West End. 

The Massachusetts House has passed to 
he engrossed, without debate, a resolution 
which has been acted upon unanimously 
by the Senate, providing for investigation 
by the railroad commission and Boston 
Transit Commission of certain matters 
relative to the West End Street Railway 
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Company and the Boston Elevated Rail- 
way. 

The resolution provides that the two 
commissions investigate and report to the 
general court on or before the second Sat- 
urday in January, 1910, whether it is ad- 
visable: 

1. To amend chapter 551 of acts of 
1908, providing for distribution of any 
of the assets of the West End Street Rail- 
way among stockholders, or by changing 
terms and conditions of the first and sec- 
ond preferred stock to be issued by the 
Roston Elevated, and if so, in what man- 
ner and extent. 

2. To authorize the Boston Elevated to 
acquire securities of other street railways, 
elevated railroads or electric railroads, 
and if so, under what conditions and lim- 
ilations. 

3. To authorize the Boston Elevated to 
extend its elevated railroad from Sullivan 
Square to Medford, and if so, under what 
conditions and limitations. 
ope 
Franchise for the Hudson & Manhattan 

Railroad. 

The granting of a franchise to the 
Hudson & Manhattan Railroad Company 
for its proposed extension of the McAdoo 
Subway to Grand Central Station, New 
York city, was approved by the New 
York State Public Service Commission 
on May 4, and the chairman and secre- 
tary were authorized to execute the con- 
tract with the company in accordance 
therewith. The franchise contract pro- 
vides for an extension of the present sub- 
way in Sixth Avenue from Thirty-third 
Street to a point near Fortieth Street, 
thence by a curve to Forty-second Street, 
thence to a terminal station on Forty- 
sccond Street between Madison and Lex- 
ington avenues, with three stations, one 
a: Sixth Avenue and Thirty-eighth Street, 
one at Forty-second Street and Fifth 
Avenue, and the terminal station between 
Madison and Lexington avenues. The 
company is required to begin construction 
within six months after it shall have ob- 
tained all necessary consents and to com- 
plete construction within three years after 
such construction is begun. 

The Board of Estimate and Apportion- 
ment has, under the terms of the rapid 
transit law, sixty days within which to 
pass upon the franchise; and before it is 
made effective it must also have the may- 
or’s approval. 

The Hudson & Manhattan company 
accepted the franchise within twenty-four 
hours, and on May 7 it was presented to 
the Board of Estimate b¥ the mayor. 
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THE USE OF LARGE GAS ENGINES 
FOR GENERATING ELEC- 
TRIC POWER.’ 


ANDREWS AND REGINALD 


PORTER. 


KY LEONARD 


In last week’s issue the question of the 
vield of sulphate of ammonia and the 
profit in it was being considered, 

One ton of sulphuric acid, costing 
$7.50 per ton, is required for each ton 
of sulphate of ammonia, and the cost of 
bags for packing the ammonia is estimated 
at thirty-six cents per ton. The cost of 
seid and bags will therefore be $4,610, 
reducing the total amount to be credited 
on account of sale of sulphate of am- 
monia to $27,620. 

The cost of oil for the steam-turbine 
ylant is estimated at 0.006 cent per kilo- 
watt-hour generated. The oil consump- 
tion for large gas-driven generators is 
stated bv different authorities to be from 
0.2 to 0.3% gallon per 1,000 horsepower- 
hours, the average cost of the oil used 
being thirty-six cents per gallon. Tak- 
ing the higher figure, the oi] consumption 
per plant unit will be: 


0.4 gallon per hour, or. .$4,850 per hour 
The cost of the oil for 
the auxiliary plant is 


estimated at ....... 1,000 per aanum 


$5,850 per annum 


The cost of waste and engine-room 
stores is estimated at 0.004 per cent unit 
generated for both the steam plant and 
for the gas plant, thus bringing the total 
cost of oil, waste and stores to $2,190 for 
the steam plant, and to $6,725 for the 
gas plant. 

Each steam unit requires 288,000 gal- 
lons of cooling water per hour, of which 
it is estimated three per cent will be 
evaporated from the cooling towers. The 
water evaporation will therefore be 8,640 
gallons per hour X 12,800 engine-hours, 
or 110,500 thousand gallons per annum 
at twelve cents per thousand gallons = 
$13,800 per annum. 

The cooling water required for the gas 
engines is found to be about twelve gal- 
jons per hour per kilowatt output; cach 
1,500-kilowatt plant will therefore require 
18,000 gallons per hour. Again, assum- 
ing an evaporation of three per cent, the 
water evaporated from the engine cooling 


towers will thus be 540 gallons per en- 


tTAbstract of a paper rend before the Tnsti- 
tution of Electrical Engineers at London on 
February 2], and at Manchester on February 
16, 1909, 
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gine-hour X 17,450 engine-hours = 9.000 
thousand gallons per annum. The water 
consumption for the producers is esti- 
mated at 35,000 gallons per day = 12,700 
thousand gallons per annum. The total 
water for the gas plant will therefore be 
22,200 thousand gallons at twelve cents 
per 1,000 = $2,775. 

The labor charges are calculated upon 
the assumption that the following staff 


would be required for the respective 


schemes: 
STEAM PLANT. 


Three charge engineers at $15 per week..$ 45.00 
Three switchboard attendants at $7.50 per 


week | cog chase hoe Kehoe Se ee we Wes hate 2.50 
Four drivers at $8.75 per week........... 35.00 
Four assistant drivers or cleaners at $7 

TCR (WCC oe aae nee wae eee eu ewes 28.00 
Three firemen at $8.75 per week........ 26.25 
Nine boilerhouse and auxiliary plant 

hands at $7.50 per week.............00-% 67.50 
Three men for unloading coal and remov- 

ing ashes at $7 per week.............. 21.00 

TOCA oeren yo eee ees Ue eee OS ER cee ens $245.25 


Total labor charges per annum, $12,750. 


GAS PLANT. 


Three charge engineers at $15 per week.$ 45.00 
Three switchboard attendants at $7.50 per 


WEEK. eek. rites ad oian eee ee a araia 22.50 
Six drivers at $8.75 per weck............ 52.50 
Five drivers at $7.50 per week........... 37.50 
Two cleaners at $7 per week............. 00 


14. 
Three producer hands at $8.75 per week. 26.25 
Six producer hands at $7 per week...... 
Seven ammonia recovery hands at $7.50 


per Week 236 oe ress ce eee Reeew ce ae ey Meo 52.50 
` Two men for unloading coal and removing 

ashes at $7 per week..........+.cceeees 14.00 

Totan oad eea a meets Ca own ote aed $306.25 


Total labor charges per annum, $15,900. 
MAINTENANCE AND REPAIRS. 


This is the most difficult item to esti- 
mate with any degree of accuracy for 
either the steam or gas plant. It is 
practically useless citing experience of ex- 


‘isting stations, as the conditions in no 


two are alike. It is, for instance, quite 
possible to quote cases where, either 
through faulty design or construction of 
the plant or from some other cause, gas 
engines have been a continual source of 
trouble, and it is equally possible to give 
numbers of cases where large gas-driven 
electric generators have been running for 
years with remarkably low charges for 
maintenance and repairs. 

The same may be said of steam-turbine 
installations. 

The better way to arrive at an approxi- 
mate conclusion as to what should be 
allowed for this item is to consider what 
are the conditions in the respective cases 
which are liable to lead to troubie. 

Taking steam turbines first, the prin- 
cipal risk appears to be that of the blades 
stripping. While the large number of 
steam turbines that have now been run- 
ning for some years without any serious 
trouble of this nature would appear to 
indicate that this risk is small, the fact 
must be faced that cases have occurred, 
even with turbines erected during the 
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past twelve months, where heavy repair 
charges have been incurred by loosening 
and stripping of the turbine blades. 
With large gas engines, the most seri- 
ous risk is that of the fracture of the 
piston or of the cylinder liners. Troubles 
of this nature, however, while somewhat 


= frequent in some of the earlier large gas 


engines, owing to makers not having had 
experience to enable them to so design 
these parts as to reduce the expansion 
and contraction under wide ranges of 
temperature to a minimun, are fast dis- 
appearing. 

As far as the actual wear and tear of 
the moving parts is concerned, this will 
probably be smaller in a gas engine than 
in a steam turbine. Practically the whole 
of the weight of the pistons and piston 
rods is carried on heavy side blocks ex- 
ternal to the engine cylinder. The wear 
upon the cylinder liners is, therefore, ex- 
tremely small, being only that due to the 
compression of the piston rings against 
the liners. 

Numbers of examples are recorded of 
large engines in Continental generating 
stations that have been running for 
twelve or eighteen months without being 
“pened out. 

The repairs of generators would cet- 
tainly be lower for a gas-driven plant thau 
for a-steam or turbine-driven plant. 

One of the principal items in the main- 
tenance of a steam station is that of the 
repairs of steam pipes, whereas the main- 
tenance of pipework in connection with 
a gas station will obvously be extremely 
small. In the first place, the working 
pressure is only one or two inches above 
atmospheric pressure. There is conse- 
quently no danger of joints leaking if the 
pipes are once properly installed. Again, 
as no steam-pipe lagging is required for 
the gas pipes, an appreciable item of ex- 
pense in maintaining these is entirely 
eliminated. 

The principal liability, of repairs to 
pipework, appears to arise from the risk 
of the exhaust pipes being attacked by 
sulphuric acid if the water is allowed to 
mix with the exhaust gases and combine 
with the small percentage of sulphur 1m 
them. 

The cost of producer repairs appears to 
be a very small item, and will undoubt- 
edly be only a fraction of the cost of re- 
pairs to high-pressure steam boilers. It 
has been estimated that the total cost of 
repairs to the entire producer plant, 0- 
cluding the ammonia-recovery appliances, 
would not exceed om the average $2,500 
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per annum over a per iod of several vears. 
The authors are of the opinion that the 
otal cost of repairs for the 10,000-kilo- 
watt gas-driven station, including engines, 
generators, producers, all auxiliaries and 
buildings, would not exceed $20,000 per 
annum. 

They have also estimated the repairs 
and maintenance of the steam plant at 
the same rate as the gas plant, though 
it is believed that this is a lower figure 
than has yet been obtained in any steam 
station over a period of several years. 


ANTIQUATION, DEPRECIATION AND 
INTEREST. 


As the use of large gas engines is so 
comparatively new in this country, some 
engineers may be inclined to think that 
the designs will be so altered during the 
next few years as to make it necessary 
to set aside a large amount to provide 
against antiquation. Those, however, who 
have visited many of the large gas-engine 
installations on the Continent will have 
heen impressed by the great similarity in 
general design between all the engines 
that have been erected during the past 
three or four years. Several members of 
the party who recently visited the very 
fine gas installation at the Homecourt 
Iron and Steel Works were particularly 
impressed by the fact that they saw en- 
gines running side by side bearing vari- 
ous dates from 1904 to 1907. These en- 
gines appear to be identical in every re- 
spect, and they have been maintained in 
such excellent order that the earlier en- 
gines appear to be running in every way 
as satisfactorily as those of more recent 
date. The entire absence of vibration in 
connection with these engines (it has been 
found possible to balance a penny on edge 
on the cylinder of a 2,000-horsepower 
engine running on load) would appear to 
indicate that in all probability these en- 
gines will be running as well twenty years 
hence as they are today. 

The correct amount to allow for in- 
terest and depreciation on electric gen- 
erating machinery is a somewhat debatable 
point. It is usual, in preparing estimates 
ior industrial plants, to allow ten per cent, 
but Mr. Snell, in his paper on “Cost of 
Electrical Power for Industrial Pur- 
poses,” justifies the figure of 6.25 per 
cent. 

As this point has a very important 
bearing on the comparison of steam and 
gas-engine cost, the authors have in each 
case shown the comparative cost, includ- 
ing these charges, at ten per cent, and 
alternately at 6.25 per cent. 
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The total running costs of generating 
21,000,000 units under the above condi- 
tions will, it is estimated, be respectively 
as follows: 


Gas. Steam. 
Total cost of coal at 12s. per 
ONG core ce Pasa ata aa. Oo sex | $ 61,400 $ 99,840 
Less sale of sulphate of am- 
MOöniðä eds wi wa vcs sar oren eres eee 27,620 a.s’ 
Net cost of coal............6.5. $ 33,780 $ 99.840 
Oil, waste and stores.......... 6,725 2,190 
AEE carro aie N n eae mee 2,775 13,800 
TGA DOl® ~ 4:6-cGse wut od rA a ea obad ns 15,900 12,750 
Repairs eisereen ea ie a a 20,000 20,000 
Interest and depreciation at 10 
per cent on capital.......... 88,435 69,760 
Total CoOSt......eesssesesessss $167,615 $218,340 
Total cost per unit in cents. 0.766 0.996 
Total cost, allowing 64 per 
cent for interest and depre- 
CIATION. cc asd ais eyelash ats $134,500 $192,140 
Total cost per unit in cents.... 0.612 0.876 


The total cost (including 6.25 per cent 
for interest and depreciation) of generat- 
ing power by steam is forty-five per cent 
greater than the cost of generating by gas. 


EFFECT OF PRICE OF COAL AND LOAD 
FACTOR. 

In the particular case considered the 
conditions are more favorable to the use 
of gas engines than in many of the ex- 
isting provincial municipal electric-sup- 
ply schemes in this country. There are 
at present only fifteen public electric sup- 
ply undertakings working at a load factor 
of over twenty-four per cent, though many 
more have load factors varying from 
twenty to twenty-four per cent. In many 
eases, too, a suitable coal can be obtained 
at less than $3 per ton delivered at the 
works. The authors, therefore, go to the 
opposite extreme, and consider the case 
of a generating station having the very 


poor load factor of ten per cent, and able . 


to obtain fuel at $2 per ton. They also 
assumed that the maximum output is 
cnly 4,000 kilowatts, and that the use 
of an ammonia-recovery plant for a por- 
tion of the producer plant, as in the 
scheme previously considered, is not justi- 
fiable. Under these conditions the saving 
in fuel effected by using gas engines is 
little more than sufficient to pay the ten 
per cent interest and depreciation charges 
on the higher capital outlay of the gas 
plant. 

It has been suggested that for such 
conditions a combined gas and steam 
plant might be used, the gas plant being 
utilized for the long-hour portion of the 
load curve and the steam plant with its 
lower capital charges for the peak load. 

The following table shows the estimated 
annual running costs with plants consist- 
ing, respectively, of— 

A. Five 1,000- kilowatt steam turbo- 
generators. 

B. Seven 700-kilowatt gas engines and 
generators. l 
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C. Four 1,000-kilowatt steam turbo- 
generators and two 700-kilowatt gas en- 
gines. 


TABLE OF RUNNING COSTS FOR A 4,000- 


KILOWATT PLANT. TEN PER CENT 
LOAD FACTOR. COAL, 32 
PER TON. 
A B. C; 
Com- 
Steam. Gas. bined 
COALS Sue barca a iay $19,580 $10,365 $13,955 
Oil and waste............ 475 1,485 1,240 
WATT oie raaes iaeaea 3,550 500 85 
EaNor Area a 12.000 12,500 13,725 
Repairs: eins week ods eee 6,250 6,250 6,25 
Interest and depreciation 
at 10 per cent.......... 37,260 47,890 43,195 
Ota) Ginter $79,115 $78,990 $79,215 
Total cost, including inter- 
est and depreciation at 
614 Per Celt. use a cannes 65.185 61,045 63,040 


It appears, therefore, that for the above 
conditions and a ten per cent charge for 
interest and depreciation, there is nothing 
to choose between the different types of 
plant as far as running cost is concerned, 
but with interest and sinking-fund 
charges of 6.25 per cent, the combined 
station shows an over-all economy of three 
yer cent over that of the steam plant, and 
the all-gas plant an improved economy of 
six per cent over the all-steam plant. 

From a great many similar calcula- 
iions it can be seen that under no con- 
dition is it worth while, when building a 
new station, to install a combination of 
steam and gas plant. With a non-recov- 
ery plant and coal above a certain price, 
a gas plant is more economical, and be- 
low that price, a steam plant alone is 
more economical than either a gas plant 
alone, or than combined steam and gas. 

These remarks apply only to entirely 
new installations. There are, however, 
many existing installations equipped with 
a comparatively inefficient plant, where a 
large economy would be effected by in- 
stalling one or more gas engines, which 
would be used for the flat portion of the 
curve, the inefficient plant being retained 
for the peak load and standby. 

It will also be seen that if the size of 
the installation or the load factor per- 
mits of a recovery plant being used, a 
gas plant is more economical than a steam 
plant, however low the price of coal. 
ede 

Petitions for New Subway. 

The New York State Public Service 
Commission received on May 7 a petition 
from the Metropolitan Opera and Real 
Estate Company and other owners of 
property on the west side of Manhattan 
Borough, New York city, asking for a 
fcur-track subway in Seventh Avenue 
ever the route adopted by the old Board 
of Rapid Transit Commissioners, with 
certain exceptions. The petition was re- 
ferred to the committee considering Man- 
hattan subway projects; 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


GEORGIA RAILWAY AND ELECTRIC COM- 
PANY. 

Curtis & Sanger, in connection with 
Blodgett, Merritt & Company and Spen- 
cer, Trask & Company, have placed 
$1,000,000 Georgia Railway and Electric 
Company refunding and improvement 
sinking fund gold five per cent bonds, 
dated January, 1909, and due January, 
1949, at ninety-six and interest. These 
bends are a part of an authorized issue 
of $20,000,000. A sufficient amount ot 
the $20,000,000 issue will be reserved to 
retire all underlying bonds, amounting to 
$11,000,000. The balance can be issued 
from time to time to pay for improve- 
ments and extensions up to seventy-five 
per cent of actual cost. The issue of 
41,000,000 was made to take up floating 
debt and improvements, and the company 
is now free from all debt save current 
accounts. For the year ended December 
31, 1908, the company earned net $1,457,- 
365 over all expenses in taxes, which in- 
ciuded interest charges of about $600,000. 
The company earned about nine per cent 
upon its common stock last year, and 
earnings for the first three months of 
1909 showed a gross increase of $61,641 
over the same period a vear ago, and a 
net increase of $47,128. 


CHICAGO RAILWAYS. 
The Chicago Railways Company has 
issued a statement of income covering the 
two months of February and March, 1909. 


The separate statements follow: 
February: 


Passengers 4356.26 05 vaatuene dee $859,200 $742,826 
Other Income..........ccaceceee 20,520 16,116 
Total groSS,.....esssesesssses $S70,720 $758,942 
EX penses seecerosesssces seed aes 624,247 564.837 
Palance (actual)...........5- $216,472 $194,104 
Balance eera eaaa eh a see ees 261,216 227,682 
Deduct interest, 5 per cent on 
valuation siasio eases teks as 162,530 135,787 
Net INCOME... oeKe5s sso een kied $ 98,685 $ 91,894 
City of Chicago. 55 per cent.. 54,277 50.542 
Chicago Rys. Co., 45 per cent.. 44.108 41.352 


March: 1909. 1908. 
Passoneer © oligos ia than bw eee eves $965,655 $810,743 
Other INCOMES 64.46.4542 s kes Kale ds 22 16,989 

Total -BYOSSi sie eke ees $995,927 $857,732 
Ëxpenses weuc donee ea see ees 690.909 608,310 

Palance (acttal.3 146504463 $295,017 $249,422 
Balance, based on 70 per cent 

for OPCPAtiOn 65 jaw wares 295,778 257,319 
Deduct interest, 5 per cent on 

väluation pesciedun te me Vatcce es 166,310 136,064 

Net ANC@OMC t4:c5552 wher «$129,467 $121,251 
City of Chicago, 55 per cent... 71,207 66,690 

58,260 534,564 


Chicago Rys. Co., 45 per cent.. 


MONTREAL LIGHT, HEAT AND POWER. 

Announcement comes from Montreal 
that an increase in the Montreal Light, 
Heat and Power Company's dividend to 
a seven per cent rate is expected in Au- 
must next. The fiscal vear of the com- 
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pany closed April 30, and it is reported 
that the company will show a surplus of 
$700,000. 


NEW ENGLAND TELEPHONE. 

The full pamphlet report of the New 
England Telephone and Telegraph Com- 
pany for 1908 has been issued. In his 
remarks Mr. Sherwin, president of the 
company, says that the average patronage 
was nearly 1,000,000 calls a day, the ex- 
act figures being 301,600,000 local and 
15,800,000. toll calls for the year. The 
report also says: “Last year only 13,737 
stations were added, owing to a restrictive 
policy induced by the unsettled conditions 
of business. For 1909, however, an in- 
crease of 25,000 stations is expected.” 

In the four northern New England 
states in which it operates, the system of 
which it is the center, at the end of 1908 
liad 304,896 telephones connected there- 
with, a number since increased to over 
312,000. For the past year or more the 
Massachusetts Highway Commission has 
been making a study of the affairs of this 
company, and only recently published its 
inventory. From this it appears that the 
appraisal value of its property is $46,- 
540,819, while its total outstanding lia- 
bility in the form of stocks, bonds and 
notes is only $38,939,850. The report 
also points out that in the past ten years, 
despite the advance in the rate of wages 
and the cost of material, economies in 
operation and improvements in the art 
have enabled various rate reductions, in 
consequence of which the revenue per sta- 
tion has dropped from an average of 
$71.13 to $34.70. 

With reference to the purchase of the 
Northeastern Telephone Company, the 
Lewiston & Auburn Telephone Company 
and the Cumberland Telephone Company, 
in Maine, it appears that stocks and bonds 
aggregating $1,571,000 were purchased 
for $103,000. Among other statistics of 
development during the year appears a 
siatement regarding the amount of con- 
duit construction by the company, by 
which it appears that it already has, un- 
derground, a total of more than 3,000 
miles of duct. 


UNITED GAS IMPROVEMENT. 

Net profits of $6,326,707 during the 
lust calendar year were announced in 
President Dolan’s report to the annual 
meeting of the United Gas Improvement 
Company. This was a gain of $325,561 
over the previous vear. After paying out 
$3,670,788 in dividends the company in- 
vested $678,500 in sinking funds and car- 
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ried $1,977,419 to undivided-profit ac. 
count, which now aggregates $21,437 149 
The balance sheet shows assets of 869. 
C06,699, of which $61,218,492 js iiie 
sented by investments in gas, electric, 
street-railway, Welsbach and other com. 
panies, and $3,671,625 by cash. The cap- 
ital stock is placed at $45,884,850. 

The stockholders unanimously ap- 
proved the recommendation of the di- 
1cctors that the capital stock be increased 
from 918,000 shares to 1,009,467 shares. 
The new issue will be offered to share- 
holders at par, $50 to the extent of ten 
per cent of their holdings, and will net 
the company $4,573,000, which will be 
used in construction work by companies 
in which the United Gas Improvement is 
a shareholder. In the absence of Presi- 
dent Dolan, who is ill, Samuel T. Bodine 
acted as chairman at the meeting. Ofl- 
cers were re-elected as follows by the vote 
of 682,657 shares: President, Thomas 
Dolan ; directors, Samuel T. Bodine, Ran- 
dal Morgan, Clement A. Griscom, Ru- 
dolph Ellis, William Wood and Morris L. 
Clothier. 


UNITED RAILWAYS INVESTMENT. 


At the annual meeting of the United 
tailways Investment Company the re- 
port for the fiscal year ended December 
31, 1908, was presented, showing a sur- 
plus of $265,045, a decrease of $163,059. 

President Thalmann said that if earn- 
ings of the company continue to increase 
during the current year the company 
should have a considerable surplus over 
and above the dividend cn its first pre- 
ferred stock, which will be available for 
dividends on its ordinary preferred stock. 
In view of requirements of the company 
for further facilities to meet its increas 
ing business, he says, there will probably 
be no cash dividends declared during the 
current year. 

The income account for the fiscal yen 
cnded December 31 last, in comparison 


with the previous year, is as follows: 
1908. Changes. 


+ oe ze ‘ F, NÀ 
Dividends on stock owned...$1,452.672 t$ Sii 
Interest on loans and ac. rec. 106,118 Da 

epa a07 

Total Income.........eeeee- $1,558,790 gen 
General expenses, etc.......- ee BEL 
Interest and discounts...... 1,243.19 Ba 

*2135.515 


Total charges and expenses.$1,293.749 To 
4$127.599 


Net: Incomesscss sca suede $ 265,045 1S0 
Adjustments (Cr.)..sseessssss tert? we 
SRS: Sac saceeu seesaw $ 265,045 i 
Previous SUTpluS.....esseses> §24,916 okie 
ron = d 965,940 
Profit and loss surplus....$1,089,901 320 

*Increase. ftDecrease. 
18 


The combined income account of t 
Philadelphia Company (controlled by the 
United company) and affiliated corpor 
tiohs forthe twelve-months ended Decem- 


m-a 


—,_ Ht 


Fa 
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ber 31 last, compares with the previous 


vear as follows: 


1998. Changes. 
S CATNINES.......6e.00- $16.576,262 $2.505,837 
Gross expenses and taxes. 8,681,132 19371195 
Net eCarningS....-.seecee. $ 7,895,129 $$1,518,642 
Other income.......ceceeeee 246,670 $3,537 
Total income............. $ 8,141,799 $31,522,179 
DeductionS ....seceeeeescee 1,372,900 *3$4,216 
Balance „....ssssesesoseso $ 6,768,899 491,606,395 
Fixed chargeS.......sssssees 3,340,620 +26,3836 
Net income.......ceeeeees $ 3,428,279 +$1,632,781 
Impmts, bttmts, etc........ 752.978 71,353,718 
Balant cen iavev edness $ 2,645,301 43 279,033 
Cum. preferred dividends.. 379,780 6,447 
Balance. | viedesaswaweeew eee $ 2,265,521 t$ 285,480 
Prop. aplbl. other hold. 
StocKS .......... cc eee eee 3,645 2642 
Surplus ..sessessssssoecs $ 2,261,876 ł$ 286,122 
Prop. aplbl. to U. R. I. Co. 
(72.80 per cent)........... 1,646,616 T208,296 
*Increase. tDecrease. 


The annual meeting of the Philadel- 
phia Company has been postponed for one 
month. 


LEXINGTON & INTERURBAN. 

The report of the Lexington & Inter- 
urban Railway Company for the month 
of March and three months ended March 
31 compares as follows: 


. 1909. i 
March BTOSS oi naneda $ 40.957 $ rae 
XPENSeES a ilo vid og Bee eek ek eboian 34,703 31.380 
March net................. 25 2,6 
Three “months ee Monee 
XpeEnseS | Sew seacoast igh ee Gena as 94,773 87,974 
Three months net............ $ 24,952 $ 32.981 


EDISON ELECTRIC ILLUMINATING OF 
BROOKLYN. 

The Edison Electric Iluminating Com- 
pany of Brooklyn and the New York & 
Queens Electric Light and Power Com- 
Fany report as follows to the Publie Serv- 


ice Commission for the half-year ended 
December 31, 1907: 


Ld 


Y: 
Edison & Q. 


o sales of electric current.$1,745,316 $249,314 
APE AMCOMNG u os eee oy a uc are. 857,648 84.296 
Toral. reductions.: seiren, 679,774 66.769 
Net corporate income. OLU 177.874 171527 
zo nos, June 30, 1907...... *S.680 181.271 
Olal surplus ........,...... 186,535 198,798 
—_—_—_—— , rio 
* ` . 
W a of accounts of previous six 


TOLEDO RAILWAYS AND LIGHT. 


The report of the Toledo Railways and 
Light Company for the month of March 


and three months ended March 31 com- 
pares as follows: 


909. 1908. 

March OVS ie 55 6 ns sala wile so aise Wo bis p217 ase $201 139 
Expenses ...........-:5-0-- ee, 124,076 114,880 
March net....... $ 93,796 86,219 
Other income................... "159 $ 1.058 
Total income...... $ 93.955 $ 87,307 
Cares oo ern 70.942 68,899 
March surplus.............6-. $ 23.013 $ 18.408 
Three months gross............ BSTASL 625,967 
Expenses ee 372,025 356,269 
Three months net............ $285,156 $269.698 
Other income................... 350 2,656 
Total income..........0..ee0ce $285,506 $272,354 
Charges oo... cece ee cecceceees 212,866 205,952 


DULDING! orade aieeaa $ 72,640 $ 66,102 
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ROCHESTER RAILWAY AND LIGHT. 


The Rochester Railway and Light Com- 
pany reports for the year ended December 
31, 1908, compared as follows: 


1908. 1907. 
GrOSS. 26.6468 2 steadsrdeuasuss 2,502,034 $2,464,290 
Expenses 44 wes ses eeeweweses 1.262.929  1,15$8.174 
NOE oa: disc ea aE EE ethan’ $1,239,105 $1,206.118 
Other income................ 194,217 193,440 
Total Net <.cesy ex trasa $1,433,322 $1,399,556 
Chartes taiadic-ewuaeeatbuseowens 823,388 764,150 
SUC uS sects enonse $ 609,934 $ 635,406 
Previous surplus............ 407,834 296,738 
Total surplus.............. $1,017,768 $ 932,144 

KANSAS CITY RAILWAY AND LIGHT. 


The report of the Kansas City Railway 
and Light Company for the month of 
March and ten months ended March 31, 
1909, compares as follows: 


a 1909, 1908, 

March PTOSS fis -erades awe et $ 548.061 488,741 
Expenses ......ccccecccccees 303,887 267,037 
March neti. kd siesalsleeias $ 244.174 $ 221,704 
Charges and taxes.......... 154,370 153,824 
March surplus............. $ 89,804 $ 67,880 
Ten months gross........... 5,397,181 5,127,918 
EXpenseS 6 650s 2. 60-6Goos Caos 3,054,437 2,658,672 
Ten months net........... $2,342,744 $2,469,246 
Charges and taxes.......... 1,544,973 1,532,895 
Ten months surplus...... $ 797,771 $ 936.351 


THIRD AVENUE EARNINGS. 


In the year ended April 1 the earnings 
of the Third Avenue Railway system, New 
York city, increased $500,000, according 
to Frederick W. Whitridge, receiver, who 
placed the increased number of fares in 
that time at approximately 10,000,000. 
He said it was impossible as yet to deter- 
mine to what extent the pay-as-you-enter 
cars figured in this new business. 

“Times are better,” he said, “the service 
of the road is better, the cars are cleaner, 
the system by which they are operated 
through the different sections of the city 
has been improved, better time is now 
made, there is no ‘knocking down’ fares 
hy conductors, and few passengers ride 
for nothing. 

“The last two improvements are di- 
rectly caused by the installation of the 
new pay-as-you-enter cars, but obviously 
all the credit cannot be placed to them. 

“I believe that the total number of 
fares ‘knocked down’ by dishonest men 
amounted to a considerable item in the 
course of a month. Another loss was ac- 
casioned by passengers on crowded cars 
keeping their nickels in their pockets and 
deliberately stealing rides. 

“In the first three davs after the stop- 
page of the transfers the road lost 60,000 
passengers. Then gradually we changed 
our lines, and we have now so overhauled 
cur system of operation that the Third 
Avenue lines run direct to places hereto- 
fcre covered by transfers. 
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“We have taken off cars from some lines 
and added cars to other lines. We have 
put on many new cars, increasing the total 
number in operation.” 


MONTREAL STREET RAILWAY. 


The report of the Montreal Street Rail- 
way for the month of March and six 
months ended March 31 compares as 
follows: 


1969 1908. 

Mareh BOSS oered eeren sunnia $ 298,728 $ 258.674 
ExDENSeES .essssoosssossoseso 206,832 202,390 
March Nét.sesscceservencsi $ 91.896 $ 86,284 
CHargEeg: 2iedcie danse teus TANE 33,901 38,119 
March surpluS.....ssssssse $ 55,995 $ 48,165 
Six months gross.........-. 1,813,342 1,747,137 
EXPOSES srera a dsni ows ees 1,166,384 1,145,866 
Six months net............ $ 646.958 $ 601,271 
Charges a i hee i oe ow eee 151.242 186,253 
Six months surplus........ $ 456,716 $ 415,018 


KINGS COUNTY ELECTRIC. 


The Kings County Electric Light and 
Power Company, including Edison Elec- 
tric Illuminating Company of Brooklyn, 
reports combined earnings for the quarter 
ended March 31, 1909, as follows: 

GYOSS wos cece cece cess ceneeesscsseccecsenes $938,492 


Operating expenses, including general, 
technical, production and distribution 


EXPENSES ceceecccccecacsececerseeereees 432,464 
Net over operating. ........ccceeeeeees $596,028 
Replacement and depreciation........... 107,179 
Balance ....... SiGe roe ms eet ewads Sas $398,849 
Fixed chargeS.......sssesessosoecesessero 151,640 
SurpluS ......sessessseoperosesoeseeese. $247,209 
Quarterly dividend.....s.esessesesssersees 200,000 
Net surplus for quarter.......-.+e+e. ..$ 47,209 


The Edison Electric Illuminating Com- 
pany of Brooklyn reports for the month 
of March, 1909, compared as follows: 


March, March, 

1909. 1908. 

Gross earnİngS.......se.sssese.> $289,298 $272,157 
i E ok oe 143.674 133.646 
Net @CarningS......--scccsccrsees 145,623 $138,519 
Depreciation co.cc cee eeee ee eeees 32,073 29,714 
Balance 6s. 6465.46 enine ine Gases $113,549 $108,796 
Fixed charges......... OEE 50.546 50,546 
Net surpluS....e.ssesssseesse.o $ 63,003 $ 58.249 


ONEIDA RAILWAY. 
The report of the Oneida Railway Com- 
pany for the quarter ended December 31, 
1908, compares as follows: 


1908, 1907. 
Total railway operating revenue .$83,950 $68,443 
Total railway operating expenses. 56,911 46,823 
Net railway operating revenue.$27,018 $21,619 
Net revenue from outside opera- 
LIONS: enw sc been aa swan es aioe eras 229 1,000 
Total net rev. from operation.$27,.248 $22.620 
TAXES ACCHUCKd... ccs cere escecace 2,039 954 
Operating ineome.........0..00e 25,209 21,656 
Total deductions from gross in- 
COMNIE ra E E ANE E AE 3.742 1090 
Net operating income...........$21,466 ° $21,565 


CHICAGO RAILWAYS. 


The annual report of the Chicago Rail- 
ways Company, for, the vear ‘ended Jame 
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uary 31, 1909, compares, representing 
practically the first complete statement 
under the new arrangement, as follows: 


1909. 1908. 

Tents 2 a C 
Balance, actual net...... $ 3,311,121 $ 3,168,172 
P oe cent Of 3.311121 3.168.172 
Interest on evaluation..... 1,739,684 1,566,159 
Net income... ..eeeeeeee $ 1,571,437 $ 1,602,013 
die E E ee cent.. 864,290 881,107 


Chicago Rys.. 45 per cent.. 707,147 420,906 
Value of property, January 31, 1908... 32,589,047 
Rehabilitation during year............ 6,418,306 


LONDON UNDERGROUND. 


The Underground Electric Railways of 
London report gross earnings for the week 
ended April 3, and thirteen weeks ended 
April 3, 1909, compared as follows: 


Company: 1909. 1908. 
Bakerloo es Grew Poke eee ee ee ee £ 270 £ 3,075 
Pirelli eren Eens 5,850 5,685 
Hampsteed iso eb canes esas oS 3,210 
District 4 peis oe oe ews ease eee ows 9,863 9,211 
TPrATIWAVS:: lous osteo eae belts 5,330 5,889 

UAL. srete airea a oe ee ee £ 28,253 £ 27,070 
Total, thirteen wecks........ 361,234 330,945 


NORTHERN OHIO LIGHT AND TRACTION. 


The report of the Northern Ohio Trac- 
tion and Light Company for the month 
of March and three months ended March 
31, compares as follows: 


1909, 1908, 

March YroOSS.......-cceeceeceees $150,684 $129,659 
Expenses cused reece ened $6,720 $1,273 
Mareh NEU 65.8 eee Seeks $ 63.964 $ 48,386 
Chartes siete is sieri ono SEES S 43,803 43,953 
March surplus...........0e00s $ 20.161 $ 4,433 
Three months gross............ 435,083 = 375,085 
ECXPONSES: hoe ons 84 Hae oe hear es 251.971 241.631 
Three months net............ $183,112 $133.454 
Charges cessi dah ei eee tan 130,986 131.595 
Three months surplus........ $ 52,126 $ 1,859 


CALUMET & SOUTH CHICAGO. 


The annual report of the Calumet & 
South Chicago Railway Company for the 
vear ended January 31, 1909, which is the 
first statement made since that corpora- 
tion accepted its new franchise ordinance, 
shows gross receipts of $839,296, a loss of 
$35,720 compared with the fiscal year 
ended December 31, 1907. 

The compared income and expense ac- 
count for the year ended January 31, 
1909, compared with the two preceding 
years ended December 31 follows: 


Jan. 31, Dec. 31, 

Year ended: 1909, 1907. 
Passenger earningS.......-...6- $780,520 $835.922 
Chartered CafS.......sssosssses. 1.162 4,629 
Miscellaneous earnings.......... 57,114 33,465 

Gross from oneration......... $839,296 $875,016 
Maintenance of way and struc- 

PIES: Acces ee Vel barons Son Sears 36,613 50,094 
Maintenance equipment......... 32,757 81,100 
Conducting transportation...... 411,959 376.520 
General ExpensSesS......scceeeees 97,581 98,789 

Total expenses. ......cc ce eeees 278,910 $606,512 
Net from operation.........0.6+ 260,386 = 268,504 
TAXES ov jiadiewades EAEE Pe §,097 9,901 

Net income........... sewed 251,789 $258,603 


AURORA, ELGIN & CHICAGO. 


The report of the Aurora, Elgin & 
Chicago Railroad Company for the month 
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of March and nine months ended March 
31 compares as follows: 


; 1909, 1908. 
March grOSS....s.sesessessoe. $ 101,972 95.773 
Expenses 2... . ec cece eee eeee 60,350 56,652 
Maren net.......ssssessss $ 41.622 $ 39,121 
CHATEES Gacvevesuceeuees i Esa 28,764 27,770 
March surplus...........-. $ 12,858 11,351 
Nine months &rosSsS......... 1,076,989 1,958,533 
ISXPOCHSES” nos Shea bw Sede ca ewes 589,257 $4,131 
Nine months net...........- $ 487,732 $ 474.402 
CHAPEES esm eee oeh isea e nels 251,692 250,649 
Nine months surplus...... $ 236,040 $ 223,753 


MASSACHUSETTS ELECTRIC. 
The Massachusetts Electric Companies’ 
statement for the quarter and six months 
ended March 31, 1909, compares as fol- 


lows: 
January 1 to March 31: 


1999. 1908. 
GrOSS 2G Gan dam ew ecw news $1,613,034 $1,552,171 
ISX ONSES ariar bians oe ers 1.2388,264 1,127,120 
Net oe ee cuicthis eau nents $ 374.770 $ 425,051 
Charges and taxes..........-. 450,698 464,316 
Deficit -24 eto bres hee es $ 75,928 $ 39,265 
October 1 to March 31: 
GrƏSS pure ble ee ee: eed ees 3,385,789 3.332.246 
ExpenseS ..esssssssososseese 2,039,092 2,447,783 
ONE. taal homens eile toe $ 850,097 $ 884,483 
Charges and tuxes.......... $87,092 900,752 
Deficit, easet tk cani eras $ 37,495 $ 16,289 
TRI-CITY RAILWAY AND LIGHT. 


The Tri-City Railway and Light Com- 
pany’s report to the New York Stock Ex- 
change for the three months ended March 
31, 1909, shows as follows (includes sub- 
sidiary companies) : 


1909. 
GrOSS sueeenusaas EEE EEEE LAT ETEA EE $489,836 
Expenses and taxeS........ cee c ee eee 282,950 
NOE leary be enue we Re ee wate Ae Owen $206,886 
Interest cts 2 Ge sraeee e a cd we twee eres 113,089 
SINKING uns 4 ¢ croesus deee istaa wade es 12,500 
SOULE PUIG) rese eree aaa Seee bate densi ies $ 81.297 
Preferred dividend...............c cee eeee 42,393 
Three months sSurpluS.............ec008 $ 38,904 


TWIN CITY RAPID TRANSIT. 

The report of the Twin City Rapid 
Transit Company for the month of 
March and three months ended March 
31 compares as follows: 


1909, 1998, 
March BrosSS.........cceeeee, $ 541,936 $ 484,622 
Expenses ies eg suk eee eines 6 279,307 202,824 
DIATCH (Nba se ecie wed eecks $ 262.629 $ 231,798 
Charges, taxes and pfd. div. 138,963 123,286 
March surpluS............. $ 123,666 $ 108,412 
Three months gross......... 1,550,698 1,408,438 
Expenses ...ssossososerosose $38,916 764,668 
Three months net......... $ 711,782 $ 643.790 
Charges, taxes and pfd. div. 406,889 368,130 


Three months surplus....$ 304,893 $ 275,660 


CANADIAN GENERAL ELECTRIC COMPANY. 


Coincident with the annual report of 
the General Electrice Company appears 
the statement covering operations last 
vear of the Canadian General Electric 
Company, which was formerly controlled 
by the American corporation. Canadian 
minority interests in the smaller company 
exercised an option which they had on 
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the majority of the stock, and two years 
ago considerable British money re in- 


terested in the property. 


Last year the Canadian company 
showed profits of $753,088, comparing 
with $722,433 in the previous vear and 
$553,675, record earnings of the banner 
electrical year—1906. The nine-vear rec- 
ord of ten per cent annual dividends was 
broken in 1908 through the declaration 
of but nine per cent on the common stock. 

For a series of years the profits and 
dividends paid have been as follows: 


PRON: caren 
: rofits. ends, 
ie ES ee ee E eee E $753,088 $439,042 
ru De aeee a Ging Reet as Nel (22,433 455.000 
406 EEE E E igs ous eos E AA S 853.675 484,690 
1905 EE E EE EE EE E E E 608,207 335.499 
RU E E sale dg Ga Bane ce wade e 182,519 284.890 
TOO 26 aea ibe ae aea a eai 262,903 27,623 
pe N EE ox E E E tes 138,404 71,339 


GUANAJUATO POWER AND ELECTRIC. 


The report of the Guanajuato Power 
and Electric Company for the year ended 
December 31, 1908, compares as follows: 


1908. 1907, 

GTOSS. saone Ge he deg Pad Be we eS $463,974 $394,189 
EXPENSES oF p04 Ho 2 PEGS 110,761 $8,798 
IN GU; omete dade Sear eee eet $353,914 $305,421 
Interest and sinking fund...... 114,425 101,848 
Surplus Seis ace eres ie erates $238,786 $203,582 


Concerning the outlook for the future, 
President Hine says: 

“The effect of the recent financial panic, 
which has been severely felt in Mexico 
during the past year, and the large drop 
in the price of silver have greatly retarded 
new developments. The fact that this 
condition has not resulted in any net loss 
of earnings, but, on the contrary, is a con- 
siderable net gain, is very encouraging. 
The large projects for new mining devel- 
opments at Guanajuato, we believe, have 
bcen merely postponed. Good crops dur- 
ing the past year and improved financial 
conditions during the latter part of the 
vear have resulted in a very noticeable 
improvement in our business in the dis- 
tricts outside of Guanajuato. We may 
expect, with considerable confidence, about 
the same rate of increase of earnings Uur- 
ing the current year as during the pal 
year, and a much more rapid increaso 
during the following year.” 


NORFOLK ‘& PORTSMOUTH TRACTION. 


The report of the Norfolk & Ports- 
mouth Traction Company for the month 
of March and three months ended March 
Əl compares as follows: 


1909. sae 

wean $ 9 
March BYoOSsS....,... cee eee ee tes $156,394 Me ei 

IUXPENSCS Lop eee eee ee eee eet ens 94,720 >> 
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Omaha Electrical Exposition. 

The second annual electrical show of 
the Omaha Electrical Exposition, Incor- 
porated, was opened at the Auditorium, 
Omaha, Neb., by President Johnston on 
Thursday evening, May 6. It was esti- 
mated that fully 4,000 people visited the 
show on the opening night. At 7:17 
p. m. a congratulatory wireless telegram 
was received from President Taft and a 
reply was immediately sent back to the 
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tle illumination are red and white, al- 
though other color combinations are in 
evidence on the individual booths, the 
Nebraska Electric Company, for instance, 
having its three large booths tastefully 
outlined with arches of forty-watt tung- 
stens with a color scheme of blue and 
white. 

To add to the general picturesqueness 
of the show were sixteen great coronas 
suspended from the ceiling, laden with 


897 


Corps. This consists of two sets of army 
instruments which can be hastily packed 
up in traveling boxes or erected in a hurry 
and capable of sending messages to a con- 
siderable distance. This exhibit attracted 


a great deal of attention and messages are 
constantly being sent and received during 
the show. 

The industrial exhibits are of unusual 
interest and reflect greatly to the credit 
of Manager J. M. Gillan, who has been 


UNION 


PACIFIC ELECTRIC COMPANY. 


JOSEPH R. LEHMER. 


White House. These two acrograms were 
read from the dimly-lighted stage by 
President Johnston, whereupon City Elec- 
trician Michaelsen, who was in charge of 
the electric installation of the show, threw 
the switch that transformed the place into 
a blaze of light and set the machinery in 
motion. | 

The decorative scheme of the show, 
Which is to last for ten days, is brilliant 
and artistic. The characteristic colors of 


OMAHA ELECTRIC LIGHT AND POWER COMPANY. 


colored globes and revolving at various 


rates of speed. An immense sign in green 
lights was also in evidence, announcing 
the presence of the industrial power ex- 
hibit on the stage. This exhibit is de- 
scribed more fully below. 

The wireless station, in charge of Ser- 
geant Yurgensen and under the super- 
vision of Lieutenant Ware, is operated 
and demonstrated by a detail of soldiers 
in khaki from the First Omaha Signal 


tireless in his efforts to make the show a 
success. Mr. Gillan’s courteous treatment 
end assistance to exhibitors and visitors 
elicited great praise from all, and the 
unanimous opinion was that this year’s 
show is a big improvement on that of last 
year. Some of the most attractive ex- 
hibits are described below. 

On the stage of the auditorium the 
Omaha, Electric Light and Power Com- 
pany has a ecemicircular row of_ ¢ight 
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booths, in which different companies are 
giving practical demonstrations of elec- 
trically operated machinery and devices 
ot various kinds. These include: Motors 
at work in a modern creamery, and ice- 
cream freezers, by the Waterloo Cream- 
ery Company; electroplating outfit, by the 
Omaha Plating Company; motor-driven 
dough-mixing machine, by the New Eng- 
land Bakery; manufacture of electrical 
machinery, by the Omaha Electric Works; 
motor-driven knife machine for cutting 
several thicknesses of cloth at once, by the 
Byrne-Hammer Dry Goods Company; 
shoe-repairing machinery, by the Rapid 
Shoe Repair Company; motor-driven ma- 
chines for machine-shop work, by Peter 
Melchiors, of the Melchiors Machine 
Works; and last but not least, electrically- 
cperated printing machinery by the Great 
Western Type Foundry. At this last- 
mentioned booth there is published daily 
a bright little newspaper, The Daily Elec- 
tric World, which is one of the unique 
features of the show. The first number 
was off the press seven minutes after the 
receipt of President Taft’s aerogram on 
the opening night. C. D. O’Kieffe is the 
printer-publisher. 

The varied nature of the above exhibit 
of the Omaha Electric Light and Power 
Company is causing a remarkable display 


of interest by the visiting public on the — 


multifarious uses to which electricity may 
be applied, and no one after seeing these 
various and unique demonstrations can go 
away without getting some idea or sug- 
gestion as to the advantages of electric 
power for industrial purposes in practi- 
cally, any business whatsoever. J. B. Zim- 
man, contract agent of the company, is 
in charge of this remarkable exhibition. 
At the Union Pacific Railroad Company’s 
booth Dr. Frederick Millener is attracting 
a great deal of attention with a miniature 
working railroad section, with dummy 
cars running over a piece of track. In 
~ conjunction with this are a semaphore 
station and a block-signal system in prac- 
tical operation, which are ably demon- 
strated by Dr. Millener and his assistants. 
A wireless station has also been installed 
here and Dr. Millener has been deliver- 
ing a series of popular lectures on wire- 
less telegraphy and allied electrical sub- 
jects in such a way that even the merest 
tyro could not fail to understand. The 
genial doctor also gave some spectacular 
and instructive demonstrations with a 
specially designed transformer of his own 
construction and with a twenty-four-inch 
spark coil made in his own laboratory. 
Joseph R. Lehmer of Omaha occupied 
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five booths, very neatly illuminated by 
the use of tungsten lamps and Holophane 
reflectors, with one large electrical sign 
in red and white carrying out the color 
effect of the exposition in the center 
booth. Mr. Lehmer’s exhibit was in 
charge of H. W. Neal, assisted by C. A. 
Fried, Glen Deyo, N. W. Nichols and 
S. M. Kempton. The chief features of 
this exhibit were the many instruments, 
apparatus, cooking devices, washing ma- 
chines, sewing-machine motors, all in mo- 
tion, and last but not least, the playing of 
“A Big Night Tonight” upon the bells 
by a sign flasher. The following com- 
panies made this collection of booths 
their headquarters: The Westinghouse 
Company, represented by W. R. Pinck- 
ard, S. G. Peticolas, J. M. Shilling, Cecil 
Woods and C. W. Regester; W. N. Mat- 
thews and Brother, by V. L. Crawford; 
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lines of manufactures represented in this 
exhibit: Jandus Electric Company, fans; 
Indiana Steel and Wire Company, tele- 
phone wire; Briner-Poge Company, fuses 
and blocks; Sprague Electric Company, 
flexible conduits; W. Douglas Wooley, 
non-gap lightning arrestérs; Hallett Iron 
Works, pole hardware and specialties; 
Crescent Insulated Wire Company, wires 
and cables; Blake Signal and Manufac- 
turing Company, insulated staples and 
specialties; the Automatic Electric Wash- 
ing Machine Company, electric washing 
machines, demonstrated by H. E. Ken- 
nedy. 


The Johnston Electric Company was 


represented by President G. W. Johnston, 
I’. G. Balz, M. N. Murphy, P. P. Hinck- 
ley, F. Lowry, W. C. O’Connell and A. G. 
Henning, who was in charge of the ex- 
hibit. 


| 
Benjamin Electric: Manufacturing Com- 
pany, by H. E. Watson; Holophane Com- 
pany, by Morgan Ellis; H. W. Johns- 
Manville Company; by George A. Saylor ; 
Chicago Fuse Wire and Manufacturing 
Company, by A. S. Merrill; H. D. Sears, 
by C. L. Hight; I. A. Bennett Company, 
by W. C. Rardin. | 
One of the most prominent and largest 
exhibits was that of the Johnston Elec- 
{ric Company (formerly the Western 
Electrical Company) of Omaha, Neb., 
which occupied four booths. Among the 
most attractive features of this exhibit 
were a large X-ray machine and an elec- 
trical optical illusion, operated by meang 
of a flasher made by the Electro-Ad Com- 
pany of Detroit: An instructive demon- 
stration of the current consumption of 
various types of incandescent lamps was 
also made. Following are some of the 


JOHNSTON ELECTRIC COMPANY. 


A most attractive exhibit was that of 
tle Nebraska Electric Company, which 
occupied three large booths, as mentioned 
above. This company showed a very at- 
tractive display of Simplex electric-heat- 
ing devices which were demonstrated by 
one of the company’s representatives. The 
complete electric range with its cooking 
utensils was an object of considerable 
interest to the ladies who patronized the 
show. A large and varied assortment of 
Robbins and Myers fans, Columbia bat- 
teries, Buckeye and Brilliant lamps, Chi- 
cago Fuse Wire and Manufacturing Com- 
pany’s outlet boxes, enclosed National 
Code fuses and cut-outs, Monarch Weath- 
erproof wire and Simplex rubber-covered 
wire were also shown. Those in charge 
of this exhibit were A. G. Munro, W. W. 
Fraunkfurt and J. F. Munro. l 

The I. A. Bennett Company of Chi- 
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cago, agents for the National Metal Mold- 
ing Company and Steel City Electric 
Company, was represented by Walter C. 
Rardin, who effectively extolled the vir- 
tues of Economy enameled rigid conduit, 
Flexduct flexible conduit (soapstoned), 
National metal molding, and the new 
rustproof rigid iron conduit Sherarduct, 
Star bushings, Fullman lock nuts and 
floor boxes. 

A unique experience was afforded to 
visitors at the show of seeing chickens 
hatched by an electric incubator which 
was installed by City Electrician Michael- 
sen. This device has a glass top and the 
heat is furnished by electric lights. There 
is a thermostat in it, so that as soon as 
the heat becomes excessive the lights in 
the incubator are shut off automatically 
and only the light above is left, but this 
reveals clearly the process of hatching. 
The eggs were placed in the incubator 
three weeks before the opening so that 
hatching would take place during the 
show. 

An attractive display of various types 
of the Brilliant Electric Company’s in- 
candescent lamps was made by this com- 
pany in connection with the Nebraska 
Electric Company of Omaha. Frank B. 
Galloway, field manager of the Brilliant 
Company, was in charge of this display. 

Weber sockets and specialties were 
shown in several booths. Chauncey L. 
Hight, representing Henry D. Sears, gen- 
e1al sales agent for the Weber products, 
was in attendance looking after the inter- 
ests of the Weber Electric Company. 

Among other special representatives 
present at the show were George Loring, 
sales manager, and Howard F. Viot, of 
the Shelby Electric Company, Shelby, 
Ohio; A. M. Miltenberg of Omaha, local 
manager of the Nernst Lamp Company ; 
L. E. Sperry, manager, Western Electric 
Company, Omaha; H. J. Moss, secretary 
and treasurer, Harwood Electric Heating 
Company, Hutchinson, Kan.; Joseph 
Thomas, Capital Electric Company, Den- 
ver, Colo.; William S. Reid, General Elec- 
tric Company, Chicago; George H. Porter, 
Western Electric Company, Chicago; 
Cameron MacIntyre, Illinois Electric 
Company, Chicago; F. E. Foote, Elmo 
Electric Washers Company, Grinnell, 
Towa; A. E. Blood, General Compressed 
Air and Vacuum Machinery Company, 
St. Louis, Mo.; M. A. Gurney, Iowa and 
Nebraska representative of the Tungsto- 
lier Company, Cleveland, Ohio. 

A notice of the Omaha show would be 
incomplete without some mention of the 
“added attractions.” Music was fur- 
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nished by Green’s Band, and Miss Blanche 
B. Mehaffey was repeatedly encored for 
her pleasing solos. A fine musical pro- 
gramme has been provided for each day 
of the show and this is not the least of 
the many attractions. Refreshment booths 
are also much in evidence, at which com- 
mendable service is being given by the 
ladies of the Kountze Memorial Church 
of Omaha. There are also many other 
bcoths of a similar nature. 

A good idea of the general arrangement 
of the show can be obtained from the ac- 
companying photographs. 

Among the exhibitors not specifically 
mentioned above are the following: 
Alamo Engine Company; American Elec- 
tric Heater Company; American Steel 
and Wire Company; V. D. Anderson and 
Company; Antique Mosaic Shade Com- 
pany; M. B. Austin and Company; 
James G. Bradley Electric Company; 
Bradley Hubbard Manufacturing Com- 
pany; David J. Braun Manufacturing 
Company; Burgess-Granden Company; 
Bryant Electric Manufacturing Com- 
pany; Capital Electric Company; Chi- 
cago Fuse Wire and Manufacturing Com- 
pany ; Crescent Insulated Wire and Cable 
Company; Copygraph Company ; Crocker- 
Wheeler Company; Crouse-Hinds Com- 
pany; Crane Company; Chicago Fuse 
Wire Manufacturing Company; James 
Corr Electric Company; Duntley Manu- 
facturing Company; Damon Electric 
Company; Electric Suction Sweeper 
Company; Emerson Electric Manufac- 
turing Company; Excello Are Lamp 
Company; Fairbanks-Morse Company; 
Electrical World; ELECTRICAL REVIEW 
AND WEsTerN Evectrictan; Fostoria 
Incandescent Lamp Company; Fostoria 
Glass Specialty Company; Fort Wayne 
Electric Works; Gillender Sons; Gill and 
Company; Hallett Iron Works; Haskins 
Glass Company; Handel Company; Ilg 
Electric Ventilating Company; Ide and 
Sons; Indiana Steel and Wire Company; 
Johns-Manville and Company; Kimball 
Brothers Company; Kinetic Engineering 
Company ; Lovett and Company; George 
H. Lee Company; A. Leshen and Sons 
Rope Company; Lane and Bodley Com- 
pany; M. Klein and Son; Mechanical Ap- 
pliance Company; Edward Miller and 
Company; Morrean Gas Fixture Manu- 
facturing Company; National Carbon 
Company; Nebraska Cycle Company; 
1900 Washer Company; D. L. Neuhauser ; 
Nungessor Electric Battery Company; 
Nuniaticon Company; Omaha Electrical 
Works; Piano Player Company; Phenix 
Glass Company; P.-R. Electric Manu- 
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facturing Company; Perkins Electric 
Switch Manufacturing Company; Popu- 
lar Electricity; O. Patten Manufacturing 
Company; John A. Roebling’s Sons Com- 
pany; Richard Electric Company; Singer 
Sewing Machine Company; Sunderland 
Roofing and Supply Company; Smith- 
Premier Typewriter Company; R. F: 
Struthers; Sikes and Company; Safety 
Armorite Conduit Company; Standard 
Electric Company; Thompson Brothers; 
Taber Pump Company; United States 
Government Exhibit; United States In- 
cerporated Lamp Company; Westing- 
house Electric and Manufacturing Com- 
pany; Westinghouse Machine Company; 
Williams and Company; Wagner Electric 
Company; Woolley Electric Company. 

ede 

Block Signal Mileage. 

Washington.—The report of block-sig- 
nal mileage on the railroads of the United 
States January 1, 1909, has been issued 
by the Interstate Commerce Commission. 
The report was compiled by the Block 
signal and Train Control Board from 
figures furnished by the railroad com- 
panies in compliance with an order of the 
ccmmission issued November 4, 1908. 

The total length of road operated un- 
der the block system on January 1, 1909, 
was 59,548.7 miles, being a net increase 
since January 1, 1908, of 870 miles. The 
manual block mileage has decreased 517.6 
miles during the year, while the auto- 
matic block mileage has increased 1,387.6 
miles. 

The financial depression of the past 
year and a half undoubtedly is account- 
able for the comparatively small increase 
in the mileage reported. Many roads 
which contemplated installing the block 
system in 1908 deferred it, while other 
reads on which the system was in use 
discontinued it entirely. 

The report indicates that many roads 
are rapidly substituting the telephone for 
the telegraph in the operation of the 
biock system. There was an increase of 
2,357.2 miles of road (3,055.2 miles of 
track) operated by means of the telephone 
during the year. 

Permissive blocking is allowed under 
fcur general conditions, namely: (1) a 
freight train following a freight train; 
(2) a passenger train following a freight 
train; (3) a freight train following a 
passenger train, and (4) a passenger train 
following a passenger train. A majority 
of the roads maintain an absolute block 
for passenger trains, while nearly all of 
them allow permissive movements for 
freight trains. 
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REVIEWS OF CURRENT ENGINEERING — 


AND SCIENTIFIC LITERATURE 


HYDROELECTRIC RIVETER OF THE OER- 
LIKON COMPANY. 

In order to obtain a perfect rivet—that 
is, well-formed heads with bodies com, 
pletely filling the holes—the rivets must 
be subjected to the maximum pressure 
for a certain time, and the organs trans- 
mitting the pressure must not vibrate. 
Three methods have so far been princi- 
pally employed for the operation of porta- 
ble riveters—the hydraulic, pneumatic and 
electric methods. The hydraulic method 
fulfills the above conditions perfectly, but 
requires a number of expensive accessories. 
On account of the compressibility of air 
it is imp »ssible to obtain a steady pres- 
surc by the pneumatic method. The elec- 
trical method as emploved so far does not 


ELEVATION OF OERLIKON HYDROELEC- 
TRIC RIVETER. 


give any better results, as the duration 
of the final maximum pressure cannot be 
regulated at will. In fact, the energy 
accumulated in the mass forming the fly- 
wheel is expended in much less time than 
the rivet takes to cool. But the electric 
riveter has the advantage of not requiring 
any extensive piping or expensive ac- 
cessories and of being easily transportable, 
since it can be put in operation by merely 
connecting it to the nearest electric cir- 
cuit. The Oerlikon Company has com- 
bined the advantages of the hydraulic riv- 
eter as regards perfection of the work, 
and of the electric riveter as regards 
convenience of operation. ‘This has 
been accomplished by equipping the 
riveter with an electric motor driving 
a pressure pump and a reservoir contain- 


ing the fluid, all mounted on top of the 
machine. The entire outfit weighs 1,250 
kilogrammes and is capable of developing 
a pressure of forty tons at the movable 
jaws. The first riveter of this kind has 
been in operation for over six months. 
By its use three men have been able to 
fasten 1,000 rivets of twenty millimetres 
in ten hours, while formerly five men 
were necessary to fasten 500 rivets in the 
same time.—Translated and abstracted 
from La Revue Electrique (Paris), April 
15. 
< 
ELECTROMAGNETIC DRILLS. 


The improvement of the electromag- 
netic drill introduced by S. & E. Fein, of 
Stuttgart, consists of two electromagnets 
arranged alongside of the drill spindle, 
by means of which it can be attached to 
the working object without such acces- 
sories as clamps, etc. The drills may be 
employed fo advantage in place of the 
aiready extensively used electrically op- 
erated hand drills, in all cases where their 
fustening is inconvenient or even impos- 
sible. They may be used for drilling, 
widening and deepening holes, as well as 
for milling and cutting threads. A spe- 
cial arrangement at the spindle permits 
a quick and exact centering of the tool. 
The machine consists essentially of three 
parts—the electric motor, the drilling ma- 
chine proper with the special centering 
arrangement, and the attaching electro- 
magnets. The motor shaft is connected 
to the drill spindle by means of angle 
gearing, the spindle being axially movable 
for the’ purpose of quick and exact cen- 
tering. The electromagnets are attached 
to a bow, and the machine can be turned 
on a plate and fastened in any position. 
This arrangement and the spindle adjust- 
ment make it possible to work with the 
machine in very limited spaces.—T'rans- 
lated and abstracted from Elektrotech- 
nischer Anzetger (Berlin), April 10. 

< 
PROFESSOR MAJORANA’S SYSTEM OF 
WIRELESS TELEPHONY. 

A great difficulty in establishing wire- 
less-telephone communication at long dis- 
tances is the limited current intensity and 
pressure which ordinary microphones can 
withstand. Professor Majorana, of Rome, 
has obtained excellent results with an in- 


strument based on the electro-capillary 
phenomena investigated by Lippmann and 
others. It consists, in principle, of a 
vibrating diaphragm to which a small 
glass tube is fixéd, through which slightly 
acidulated water flows under steady pres- 
sure. Upon leaving the tube the liquid 
passes over a commutator composed of 
two platinum sheets and forms a thin 
fiim, which establishes electrical connec- 
tion between them. The sheets are con- 
nected to a battery, and the current fur- 
nished by the same depends on the re- 
sistance of the liquid film, which may be 
veried by regulating the rapidity of the 
flow. The vibrations of the diaphragm 
also modify the speed of the flow and pro- 
duce alterations in the resistance of the 
electrodes and consequently variations in 
the corresponding currents, which thus 
faithfully reproduce the sound vibrations 
that influenced the diaphragm. This de- 
vice is capable of withstanding relatively 
heavy currents, and good results have been 
attained by its means, perfect wireless- 
telephone communication having been es- 
tablished at a distance of 500 kilometres. 
The other apparatus employed does not 
present any particular novelty. The 
Poulsen are is used under a direct-cur- 
rent pressure of 500 volts, and the anten- 
næ are excited by a Tesla transformer. 
The receiving antenna acts inductively on 
an oscillatory circuit, consisting of the 
secondary of a transformer and a con- 
denser, to the terminals of which the de 
tector is connected. The latter comprises 
simply a thermo-electric detector and a 
telephone.—T'ranslated and abstracted 
from L’Industrie Electrique (Paris), 


April 25, 
< 


SILUNDUM, A NEW PRODUCT OF THE 
ELECTRIC FURNACE. 

Experiments were carried on for a 
number of years by F. Boelling with the 
object of utilizing silicon carbide for 
electrical resistances by combining jt with 
various binding materials, but with un- 
satisfactory results. Researches in an- 
other direction led to the development of 
a process by which carbon, coke or char- 
coal pieces of any shape, as rods, tubes, 
crucibles, ete., are transformed into sili- 
con carbide. A resistance material for 
high—temperatures, up to 1,700 degree 
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centigrade, is thus obtained, which is not 
a conductor of the second class, does not 
oxidize in the air, and is not attacked by 
acids at ordinary temperatures. Silicon 
carbide, better known as carborundum, 
was so far known only in the amorphous 
and crystalline states, and it was assumed 
that it is formed by the sublimation of 
carbon and silicon at high temperatures. 
The author found that silicon vapors 
penetrate into carbon, when both are at 
a very high temperature. Silicon ex- 
ists only in the liquid form at the 
temperature (1,800 to 1,900 degrees) at 
which the process takes place, while car- 
bon still remains unchoxged, provided 
that no air is admitted. S!lundum, as 
the new material has } >> d, 1s there- 


fcre a product ont>. . carbon is 
fused in silicon vo > s < high tem- 
perature. Ele: > ; of the kind 
employed in the y: uciron of carbornn- 


dum are used foc ine manu ‘eemre of this 
substance. The carbon piecos to be trans- 
formed into si}.ndum or ty be previ .-4 
with a coating of silundum are placed :% 
amorphous carborundum or in a miyi. 
of carbon and sand and then heated by 
the electric current. In the former case 
some sand may be added in order to ob- 
tain the necessary silicon more easily. 
The transformation of the pieces into 
silundum depends on the time, the tem- 
perature employed, and the volume of the 
pieces. They can be transformed either 
entirely or provided with a coat of silun- 
dum of any desired thickness. The trans- 
formation (ales place the more easily the 
more porvas {he material employed, and 
tiem 5 «nd charcoal are readily 
cilundum. The material is 
eps se cl withstanding very high tem- 
p.ures, ard is therefore excellently 
sulted for electrical heating and cooking 
Apparatus, the manufacture of electrical 
Tesistanco: and for many other similar 
purposes. A rod 800 millimetres in 
length and six millimetres in diameter 
can carry permanently a current load of 
four kilowatts and intermittently a load 
of eight kilowatts. Filaments for incan- 
descent electric lamps were also prepared 
of silundum, as an experiment, but a brown 
deposit formed on the glass after they 
were in use for but a short while, so that 
the material is evidently not suitable for 
this purpose. Silundum is at present 
manufactured by the Prometheus Elec- 
trochemical Company, whose works are 
located in the city of Frankfort-on-the- 
Main, in Prussia.—Translated and ab- 
stracted from Elektrotechnischer An- 
zetger (Berlin), April 22. 


THE D’ARSONVAL GALVANOMETER. 


When testing short iengths of highly 
insulated wire with a D’Arsonval gal- 
vanometer of about 1,000 ohms, and a 
universal shunt of 10,000 ohms set for a 
multiplying power of 1, in order to ob- 
tain the greatest sensitiveness, the move- 
ment of the coil is extremely s'ẹxgzish if 
the short-circuit key be closed during the 
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tezi for the purpose of checking the in- 
strument zero. Also it will be noticed 
that on opening the key before the bat- 
tery is applied, there is a small deflection. 
although no charge may be in the cable 
core under test. Both these troubles are 
cue to the alteration of the permanent 
~i niing of the galvanometer when the 
nort-circuit key is opened or closed, the 
“aut being 10,000 ohms with kev ope 
ana practically a short-circuit across the 
coil with key closed. The writer, in a 
letter published in the Electrical Re- 
view about nine years ago, outlined a 
simple method of eliminating both these 
disadvantages, but as the letter was very 
brief, it is thought that a fuller explana- 
tion may be of interest. ° 

The accompanying diagram represents 
the usual connections for testing insula- 
uor, with shunt value 1, the only altera- 
tion being the insertion of a high resist- 
ance (100,000 ohms is convenient) at R, 
between battery and traveling connection. 
Inserting a resistance in the galvanometer 
circuit, as is sometimes done, decreases 
t e sensitivencss of the instrument con- 
siderably, but this arrangement dces not 
affect it. With key s open, the shunt is 
10,000 ohms; with s closed, it is the re- 
sistance in parallel of 10,000 ohms and 
100,000 ohms—a very small change of 
shunt and consequent damping. Both 
the disadvantages mentioned above are 
completely eliminated by this device, and 
it has also, incidentally, the virtue of 
damping disturbances due to a faulty bat- 
tery or earth currents, and lessening the 
shock to the galvanometer (and perhaps 
some unwary person) should the free end 
of the cable core be accidentally earthed 
during a test. 

This resistance is not required when 
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capacity is being measured, as s remains 
open throughout the test, and it should 
always be removed unless the capacity is 
very small. For determining the con- 
stant of the galvanometer r may either be 
cut out or added to the resistance in cir- 
cuit. It is not necessary to use it when 
the multiplying power of the universal 
shunt is greater than about 5, as then 
the shunting of the galvanometer changes 
little with the short-circuiting at s. For 
long sections of submarine cable R may 
be considerably reduced, or removed alto- 
gether. It will be noticed, however, that 
the battery is connected directly to the 
cable as long as s is closed, so that the 
resistance R is not in the circuit in an 
insulation test until about thirty seconds 
after the battery is applied, as the gal- 
vanometer is usually kept closed for that 
length of time before the deflection is 
observed. It will be found that the inser- 
tion of this high resistance in the way de- 
scribed does not affect the electrification 
of the cable core in any case where, owing 
to the lew multiplying power of shunt, the 
galvanemeter would be improved by using 
it—Abstracted from The Electrical Re- 
view (London), April 16. 
< 

UT ECTRICALLY-DRIVEN ROLLING MILLS. 

in view of the intense interest recently 
aroused by the new steel mills at Gary, 
Ind., a brief description of an electrically- 
driven reversing steel rolling mill recently 
installed at the works of Sir Alfred Hick- 
man, at Bilston, England, will be of 
value. There are now in operation a 
thirty-six-inch cogging mill and a twenty- 
four-inch finishing mill. As at Gary the 
¿riving power is furnished by electrical 
motors, the current for which is supplied 
byv generators driven by gas engines work- 
ing on blast-furnace gas. The generator 
current is supplied to a fivwheel load 
equalizer consisting of a motor mounted 
on a ccmmon shaft with two cast-steel 
flvwheels, each weighing thirty-two tons 
and running at 300 revolutions per min- 
ute. Mounted on this shaft are two gen- 
erators, one actuating an electric motor 
which drives the cogging mill, and the 
other a motor driving the finishing mill. 
Although the engine power is only about 
1,000 horsepower the reserve energy of 
the flywheels enables a power of 12,000 
horsepower to be developed for short 
periods when necessary. Reversing is ac- 
complished by simply moving over a lever, 
and takes about six seconds from full 
speed in one direction to full speed in the 
reverse direction.—A bstractéd from The 
Electrical Magazine: (London), Aprils. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


A New Type of Electric Locomotive. 

The accompanying illustrations show a 
novel type of electric locomotive which 
has been designed jointly by the General 
Klectric and American Locomotive com- 
panies for trying out a scheme of trans- 
mitting power from the motors to the 
drivers through side-rods instead of by the 
ordinary methods. 

The locomotive is designed for a trac- 
tive effort of 30,000 pounds at a speed of 
eighteen miles per hour, with a maximum 
speed of fifty miles per hour, and will 
operate equally well in either direction. 
It has been tried out with temporary mo- 
tcrs of a somewhat smaller capacity and 
the tests have demonstrated conclusively 
that the design is entirely satisfactory in 
every way. It is proposed to extend the 
cab over the entire length of the machine 
when the proper motors are installed on 


FLEXIBLE COUPLING, PARTLY ASSEM- 
BLED. 


the locomotive. The present cab and 
guards are only for the temporary pro- 
tection of the apparatus now installed. 
One of the principal advantages found 
in this type of construction is that a mo- 
tor of large diameter and small air gap 
can be used in conjunction with small 
d‘ameter driving wheels, and at the same 
time the motor can be spring-supported. 
The same motor equipment can also be 
used on locomotives with different diam- 
eters of driving wheels, thus permitting 
the interchange of equipment on freight 
and passenger locomotives. This type of 
locomotive is as well adapted for opera- 
ticn with direct-current motors as with 
those of the alternating-current type. 
The electrical control is arranged in 
such a manner that the motors start as 
repulsion motors with short-circuited ar- 
matures and are changed over to series- 


MECHANICAL APPARATUS 


repulsion motors for the higher speeds. 
This arrangement eliminates running with 
a short-circuited armature on high volt- 
age and at the same time gives a high 
torque at starting. 


Wheels, driving boxes, axles, spring, 
spring rigging, trucks, etc., follow stand- 
ard steam locomotive practice. 
Counterweights are used on the driving 
wheels to balance the side-rods, and it 


EXPERIMENTAL SIDE-ROD ELECTRIC LOCOMOTIVE. 


The armatures are similar to those of 
an ordinary direct-current machine with 
equalizer rings. They have multiple drum 
windings with the bars soldered directly 
into the commutator segments. 

The field or stationary windings are of 


the distributed type and are made in two. 


sections, the exciting and the inducing 


should be noticed that there are no re- 
ciprocating parts and therefore a perfect 
balance can be obtained. 

An interesting mechanical feature 1s 
the flexible coupling inserted between the 
armature shaft of the motor and the motor 
crank. This consists of a series of leaf 
springs arranged radially around the motor 
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PLAN AND ELEVATION 


windings. The former has the same 
function as the field winding in an ordi- 
nary series motor, while the inducing 
winding introduces the working torque 
when the motor is connected as a repul- 
sion motor. 

All parts of the running geart, isich as 


OF ELECTRIC LOCOMOTIVE. 


shaft and of such a strength as to car” 
the entire torque of the motor with a0 
amount of deflection which will reduce 
the effect of the pulsating torque of a sid- 
gle-phase alternating-current motor to 
minimum, _Thé accompanying plan 9 
elevation ‘show. the general arrangement. 


Ma 
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A New Reversed Cylinder Press. 

The Watson-Stillman Company, 50 
Church Street, New York city, has in- 
troduced a new reversed cylinder forcing 
pess, which should prove a handy tool 
for pressing bearings and for miscella- 
neous work. As will be seen from the 
illustration, a crane bracket and beam 
extending from one end enables the op- 
erator to swing a heavy piece of work 
cnto bracket shelves extending out from 
each side of the bottom platen. These 
shelves, thirty inches long by twelve 
inches wide, are detachable, can be 
lifted off on jobs where they would be 
in the way, and are sufficiently strong 


THE WATSON-STILLMAN REVERSED- 
CYLINDER PRESS. 


to support any work that will go into the 
machine. They will be appreciated by 
those who have had to push castings or 
Farts into place on the ordinary small 
platen. 

The motor, mounted upon pedestals on 
top of the press, drives the pump shaft 
through single-reduction gearing. A 
hand or belted drive is furnished, if de- 
sired, instead of the motor. On the other 
end of the pump shaft are two eccentrics, 
each driving one of the pistons of a three- 
fourths-inch by two-inch twin pump, for 
which the pedestal legs act as reservoirs. 

The operating valve is of the single- 
screw stem type, and connected to release 
the pressure from the work when opened, 
and start the ram down when closed. It 
Will not retain the pressure unless the 
motor is stopped or the liquid driven 
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through the safety valve. Other types of 
valves may be substituted to meet special 
conditions. A gauge is furnished to read 
in tons or pounds per square inch, as 
desired. 


ede 
New Electrical Heating Devices. 

A new six-pound electric flatiron, man- 
ufactured by the American Electrical 
Heater Company of Detroit, Mich., is 
illustrated here. It has been sold by this 
company since the first of the year and 
seems to have the proper qualities for a 
highly efficient and satisfactory laundry 
iron. 

The problem which has been difficult 
of solution in regard to electric irons has 
been to obtain a resistance medium for a 
heating element which will be durable 
and which may be well adapted for a 
construction whereby the heat is con- 
ducted with the minimum loss to the 
ironing surface where it is needed. There 
seems to be a mistaken idea which is very 


ELECTRICALLY-HEATED FLATIRON. 


prevalent that some substance may be 
found for a heating element which will 
give off more heat with a lower consump- 
tion of electrical current. This is impos- 
sible and contrary to the laws of nature, 
as a given number of watts will produce 
a certain number of heat units, no matter 
whether the resistance medium be copper, 
carbon, or anything else. The question 
of efficiency in electric-heating devices is 
entirely one of construction. That is to 
say, certain metals and substances are bet- 
ter adapted as resistance mediums for 
heating elements because they may be con- 
tained in the space provided by a flat- 
iron or other heating device, and of course 
durability is essential, but the question 
of efficiency is governed entirely by a 
construction whereby all the heat units 
are conducted into the ironing surface in 
an iron, or the working part of any other 
heating device. 

This new “Superior” iron, as it is 
called, is designed to solve this problem 
by having a heating element of peculiar 
construction. Heat is generated by a flat 
element, practically a solid mass of metal 
covering the entire bottom plate of the 
iron, in fact being a portion of it. Thus 
economy of heat units and distribution 
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are obtained, and the iron is claimed to 
kave an even heat in the point, sides, 
middle and heel. 

The company reports a gratifying sale 
of the “Superior” iron, which has met 
with exceptional favor throughout this 
country, Canada and Mexico. 

Another new article being introduced 
by the company is 
the new style coffee 
percolator. There has 
been difficulty in get- 
ting athoroughly 
satisfactory percolator, 
heated either by alco- 
hol or electricity. The 
diffculty has not been 
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the ground coffee and 
obtaining the beverage free from tannic 
acid, clear and perfect in every respect. 
The percolator shown here is the well- 
known “Universal” percolator, which is 
generally recognized by the trade as the 
most satisfactory and efficient made either 
in thig country or abroad. The “Ameri- 
can Universal” coffee percolator does not 


boil the coffee, but starts to percolate in- 


side of a minute after the current has 


‘been turned on, and by the time the 


liquid-is at the boiling point, which will 
require something in the neighborhood 
of ten minutes, the coffee is ready to 
serve, and provided a fairly good grade 
of ground coffee is used, ideal results are 
obtained. 

Another new device is the new disk 
Its uses are well 
known, and near- 
ly everyone who 
obtains an arti- 
cle of this kind 
finds himself un- 
able to get along 
without it, as it 
may be used in 
a hundred and 
ELECTRICALLY-HEATED one ways around 

neers the house for 
such purposes as frying eggs or chops, 
boiling water and for innumerable other 
purposes. This heater is new in design 
and is provided with the well-known 
“Steel Clad” element, which is efficient 
and durable and instantly replaceable. It 
i3 finished with polished nickel with ebo- 
noid handles and _heat-insulated lege, 
which prevent the device from scorching 
or scratching a polished surface. 

Any of these devices may_be \attached 
to the ordinary lamp socket. 


heater shown herewith. 
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Important Developments in Bituminous 
Gas Producers. 

For a number of years the Westing- 
house Machine Company has been engaged 
in the development of a satisfactory form 
of producer suitable for gasifying the 
usual grades of bituminous fuels. The 
unusual difficulties encountered in the 
utilization of this kind of fuel have re- 
sulted in the trying out of many different 
types, both of the producer itself and of 
the necessary auxiliaries for producing 
clean gas. For the past year and a half 
the company has been engaged in try- 
ing out, upon a commercial scale, a pro- 
Gucer plant which is now upon the mar- 
ket. These tests have been conducted with 
a full-sized equipment of 175 horsepower, 
ncluding a standard gas engine of about 
the same power, by means of which the 
actual power value of the gas produced 
and the overall efficiency obtainable were 
determined. 

These above-mentioned tests were 
brought to a conclusion on April 3, by 
drawing the fire in the producer, after 
it had been in continuous operation on 
various loads and on various fuels for a 
year past, these twelve months having 
been devoted to tests of one to four weeks’ 
duration, both ten and twenty-four hours 
per day on standard fuels available for 
power purposes. These fuels included 
Pittsburg slack and run-of-mine, lignites 
from northern Colorado, Texas and South 
America; also peat and other fuels from 
various parts of the country. During 
most of the tests the load on the equip- 
ment was maintained at full rating, al- 
though one special test of one month and 
a half duration was made to determine 
accurately the standby loss of the pro- 
ducer standing idle. 

The drawing of this fire, after one 
year’s operation, was made the occasion 
of a demonstration of the producer plant 
before government officials and engineers 
from various parts of the country espe- 
cially interested in bituminous-gas prac- 
tice. 

The fire was drawn without trouble or 
interruption, as large clinker formations 
were entirely absent, although the pro- 
ducer had, just previous to this occasion, 
been running on a full-load test for one 
month, using Pittsburg coal. The lining 
of the producer was found to be prac- 
tically intact and in quite good enough 
ccndition for continued operation. 

A detailed examination of the piping 
leading from the producer house to the 
engine on test showed that during this 
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period of operation there had been no de- 
posits of tar or lampblack. 

The most important feature of the dem- 
onstration was the entire absence of tar 
formed in the producer gas. A similar 
examination of the mixing and inlet 
valves of the engine which has been used 
for the past year on this test showed prac- 
tically no deposits of tar or lampblack 
such as would interfere with the operation 
of the engine. The Westinghouse plant 
uses no tar extractors, simply a static 
washer of small size in the place of the 
usual bulky coke scrubber. A rotary ex- 
hauster draws the gas from the fuel bed 
and delivers it to the engine at a definite 
pressure. 

No gas holder is used in this process, 
as the producer regulation is entirely au- 
tomatic. The gas produced has a mod- 
erate heat value, suitable for high com- 
pressions in the gas engine, ‘and is uni- 
form and clean, average samples showing 
not more than 0.02 to 0.03 grain per 
cubic foot of impurities. 

The ash is fairly clean, and analysis 
of samples from time to time shows that 
not more than one per cent to three per 
cent of the combustible in the coal escapes 
in the ash. 

The various fuels which have been 
used in this producer on test have been 
gasified successfully and have run as high 
as thirty-four per cent moisture, thirty- 
five per cent volatile, fifteen per cent ash 
ond one-and-one-half per cent sulphur. 
The results of the tests show that with 
cecal, such as Pittsburg slack or run-of- 
mine, an overall economy of 1.1 pounds 
per brake-horsepower-hour can be secured, 
equivalent to a little over nine-tenths 
pound per indicated - horsepower - hour. 
Moreover, the producer efficiency does not 
vary more than ten per cent from full 
load on the plant to no load. 

The results of this past year’s tests 
have fully convinced the builders that the 
apparatus experimented with possesses un- 
usual commercial value, and preparations 
are being made for extensive manufacture. 
A plant of this type has been in operation 
for over six months on Colorado lignite 
coal with equal success, as evidenced by 
an order recently placed with the West- 
inghouse Machine Company for duplicate 
equipment. , 
ede 
Automatic Electric Washing Machine. 


The accompanying illustration gives a 
good idea of the electric washing machine 
manufactured by the Automatic Electric 
Washer Company, of Newton 18€ Thé 


Vol. d4—No, 4 


washing machine and wringer form ; 
self-contained apparatus, the design and 
construction being carried out by skille 
mechanics, making up a substantial and 
compact domestic apparatus. 

The tubs are made of kiln-dried Iov- 
isiana cypress and the “Anchor” wringe 
has enclosed cogs and is fitted with ball- 
bearings. All of the gearing is fitted 
snugly so as to eliminate noise. 

Emerson motors are used, onesixt\ 
horsepower for direct-current and one 
eighth horsepower for automatic start, 
single-phase, induction motors. The mo- 
tor is fitted to a sheave mounted upon 
a five-eighths-inch shaft. Connected with 
the wheel is a loose collar carrying a 
small pinion. This pinion meshes with 
a large gear wheel, which is attached 
through a pitman to the driving mech- 


AUTOMATIC ELECTRIC WASHING MA- 
CHINE. 


anism. The movement is transmitted te 
the small pinion by a sliding clutch te 
volving with the shaft and shifted by è 
side lever. The movement of the levet 
to a vertical position releases the clutch 
and the motor runs light. A formar! 
shift of the lever toward the wringt 
closes the clutch to engage the emal! 
sheave driving the wringer belt. 

All of the working portions 8" 
mounted on a separate platform beneath 
the tub, placing the motor safely = 
from drippings. The entire machini 
weighs 160 pounds, crated, and 18 x 
vided with casters for easy moving. a 
rent may be taken by means of 8 flex , 
cord from an incandescent-lamp sa 
and the manufacturers state that at f i 
nary central-station rates 1t costs : > 
average-about two cents an hour 
erate this machine. 
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New Lake Steamer Brilliantly Lighted. 


Chief among the novel and interesting 
features of the new steel lake and ocean 
steamer United States, which goes into 
commission this month on Lake Michigan, 
is its electrical equipment. Residents 
along the lake shore will be afforded’ a 
sight this summer as this new vessel pro- 
ceeds along its way. In addition to the 
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The United States is 215 feet in length, 
forty feet beam, and to the top of the 
bridge measures fifty-six feet, and is 
equipped with a complete wireless-tele- 
graph apparatus. 
ede 
Arc Lamp with Disk Carbons. 


A radical departure from the ordinary 
practice is the arc lamp invented by 


ELECTRICALLY ILLUMINATED LAKE STEAMER. 


regular lighting, it bears an immense 
shield decorated with red, white and blue 
lamps; a large skeleton star outlined with 
electric lights and a huge double-face elec- 
tric sign reading “United States.” This 
sign will flash the name of the vessel first 
on one side and then on the other. The 
crowning feature of this illumination is 
a national flag erected on the stern. It 
is constructed entirely of metal and is 
studded with red, white and blue electric 
lights, which are arranged with a flasher, 
giving the effect of a waving flag. The 
flag, star, name-sign and shield are con- 
nected with festoons in the three colors 
extending from the masts. All of the 
electrical features were manufactured in 
the shops of the Federal Electric Com- 
pany, Chicago. 

Other attractions of this new steamer 
are forty-six staterooms, each bearing the 
name of one of the States of the Union; 
specially planned panels between the state- 
rcoms, which display the portraits of the 
present governors of the States; a gigan- 


tic wooden map of the United States, 


made up of blocks of wood gathered one 
trom each of the States of the Union, 
kiln-dried, and then highly polished to 
show their natural grain. Each block is 
carved in the exact geographical shape of 
the state from which it comes, so that 
when put together they form a complete 
map of the nation. The walls of the 
cabin are filled with oil paintings por- 
traying the most striking events of our 
sea history. 


` 


Legge & Scott, 82 West Nile Street, Glas- 
gow, Scotland. 

The chief novelty of this lamp lies in 
the fact that the carbon rods of the stand- 
ard patterns of arc lamps are replaced 
by carbon disks which are inclined to 
each other so as not to obstruct the light. 
These disks are simultaneously rotated 
tegether by an ingenious but simple mech- 
anism so that the periphery of each is 
burnt away uniformly. The arc is struck 
by separating the disks and the extent 
of movement is in nowise dependent on 
the size of the disks. All parts are rota- 
tive instead of sliding, as is the case in 
the usual types, and the mechanism is 
protected from injury by the fumes, inas- 
much as it is completely separated from 
the arc by a baseplate. Stability of the 
are is secured by a magnetic field, and 
it is claimed that the arc always remains 
in one position. 

The lamp can be modified so as to be 
used as a flame, enclosed, or open type, 
by employing suitable carbons. 

One great advantage of this new type 
of lamp is the very short over-all dimen- 
sion, this being but twenty inches for the 
model ten-ampere experimental lamp 
which is being tried out.. Another point 
io be noted is that the light will prob- 
ably be stronger in the direction longi- 
tudinally midway between the planes of 
the carbons than in a direction at right 
angles, which would be an obvious ad- 
vantage in street lighting. 

There are many innovations promised 
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in the new lamp other than those noted 
above, and its future progress will be 
noted with interest. 
ede 
High-Voltage Tantalum Lamps. 
Siemens Brothers’ Dynamo Works, T'ys- 
Dalston, London, announce 


that they are now able to supply tantalum 


æ 


200-250-VOLT TANTALUM LAMP 
(HALF SIZE). 


lamps for voltages between 200 and 250 
volts in thirty-two and fifty-candlepower 
sizes. In general appearance these lamps 
(one of which is illustrated) very closely 
resemble tantalum lamps of lower voltage 
except that they contain two filaments, 
each wound on a separate supporting arm, 
instead of one filament only. They pos- 
cess, it is claimed, all the advantages such 
as mechanical strength, long life and suit- 
ability for burning at any angle, which 
have hitherto distinguished tantalum 
lamps. 

ede 
Lighted Signs in Subway Cars. 


The Hudson & Manhattan Railroad 
Company, in order to do away with the 
difficulty experienced by passengers in 
finding out what station they are ap- 
proaching, is trying out a system of il- 
luminated signs. Across the cars, in the 
center, hangs a large glass sign with the 
words, “Next Station.” Alongside these 
appears, as the train leaves a station, the 
name of the next stop in letters of light. 

Electric lights are concealed in the sign 
and are allowed to shine through on both 
sides. They are switched on and off by 
the guards, who have merely to shift a 
plug in a switchboard installed at the 
entrance to the cars. 
ese 

Installs Horizontal Turbines. 

The Cosmopolitan Electric Company 
of Chicago is installing two 3,500-kilo- 
watt horizontal Curtis turbines at its 
plant at 2050 Grove Street. 
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GREAT BRITAIN. 


(Spectal Correspondence.) 


Lonvon, May 1.—In order to prevent the possibility of the 
National Telephone Company dismissing large numbers of their 
staff, owing to the company’s unwillingness to spend capital 
which would not be remunerative during the few years which 
remain of its lease, and also the possible restriction of the ex- 
pansion of the company’s system for the same reason, the Gov- 
ernment has expressed its willingness to take over the company’s 
undertaking at once. This, of course, will involve an arbitration 
to determine the sum which will have to be awarded the com- 
pany for prospective profits during the remaining three years 
of its license. 

All the wireless telegraph licenses which have been granted 
hitherto have been dated to expire in 1912, and the Government 
has under consideration the question of whether these will be 
renewed or whether the various undertakings which are being 
worked by virtue of these licenses shall be acquired by the 
state. The Postmaster-General has frankly stated that the exam- 
ple given by the telegraph and telephone undertakings, which 
were allowed to grow up as outside companies and then had to 
be bought out, is being considered in connection with wireless 
telegraphy. No definite statement of policy on the point, bow- 
ever, has yet been declared. 

It has been the common practice on our tramway systems 
to drive cars backward to a depot when one controller has got 
out of gear. Upon one of the London tramway systems a short 
time ago a boy was unfortunately killed by a car which was 
being so driven, and as a consequence a new by-law has been 
issued that any disabled car must be towed, and not pushed or 
driven backward, 

The process of consolidating the numerous electric supply 
undertakings in London, which was made legal by the passing 
of the Act of Parliament last year, is being actively pursued by 
municipalities and companies alike. In order to arrive at a com- 
mon understanding, the local authorities are to hold a conference 
shortly to consider the details of a definite scheme, 

The Board of Trade and the Local Government Board are 
to be asked to conduct an inquiry as to the waste of money by 
the London County Council upon the G. B. surface-contact tram- 
way experiment in London. The question is also to be brought 
up as to why the County Council decided to abandon the experi- 
ment in face of the advice of their own independent expert that 
it could be made to work satisfactorily and without danger to 
the public. : 

It is recommended by the Sheffield Corporation tramways 
committee that a route now served by ordinary motor omnibuses 
should be served by trolley electric omnibuses instead. This rec- 
ommendation is the result of the visit of a deputation from Shef- 
field to the Continent. This deputation, however, reports to the 
corporation that the trackless trolley system would be of abso- 
lutely no use in the crowded streets of a city. 

A passenger on a tramcar belonging to the West Ham Cor- 
poration has just been awarded $2,500 damages for injuries 
through an electric shock which he received by touching the 
trolley standard on the top deck while passing down the gang- 
way. The passenger secured a verdict for this sum mainly for 
the reason that for any portion of the metal work of a tramcar 
to be “alive” is a contravention of the Board of Trade rules. 
The fact that. the corporation displayed a notice in the car 
limiting their Hability for accidents to $125 owing to the fares 
charged being less than the maximum authorized by the fran- 
chise, was held by the judge to be invalid, for the reason that 
the passenger was not given the alternative of paying the full 
scale fares, the payment of which would have transferred the full 
liability to the corporation. This point is of considerable interest 
and importance to tramway authorities here, as it is a common 
practice to limit liability in this way, although a test case had 
not previously been brought. 

After protracted disputes, the Underground Electric Railways 
Company of London has succeeded in reducing the emission of 
black smoke from the chimneys of its large power station at 
Chelsea to an amount which meets with the approval of the 
local authority. In 1907 proceedings were taken against the com- 
pany in the police courts, but the local authority was unsuccess- 
ful and had to pay $1,500 costs to the company. Nevertheless, 
the company has continued to make experiments in order to 
avoid so much clashing with the local people. One of the chief 
troubles which the company itself had to contend with was a 
choking of the pumps which pumped from the Thames for con- 
densing purposes, thus causing a loss of vacuum. A “New” 
revolving wire mesh screen has been installed, at a cost of about 
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$15,000, and the trouble seems to have been overcome. Another 
improvement has been the better regulation of the draft to the 
furnace doors, while a more suitable quality of coal, owing to 
lower prices, has also helped to reduce the trouble. G. 


CONTINENTAL EUROPE. 
(Special Correspondence.) 


Paris, May 1.—The Eastern Sicily Electric Company is en- 
gaged in erecting two hydraulic plants, which are to be operated 
jointly to furnish current for some of the principal cities, such 
as Messina and Syracuse. One of the turbine stations is located 
on the River Cassabile, using a 275-meter fall, and some 10,000 
horsepower will be obtained. A storage basin of large capacity 
will be used in connection with the plant. On the Alcantara will 
be erected a second plant, which is expected to give 8,000 horse- 
power, using a 104-meter bead of water, and it is intended to 
utilize other falls upon the same stream at a later date, with a 
storage basin that will considerably increase the output. The 
two plants mentioned above will be connected to a high-tension 
pole line, working at 40,000 volts, mounted on metallic poles, 
which is to run to Messina and Syracuse. 

A new electric plant is to be installed at Bucharest, and 
the current will be mainly used for the lighting of the outlying 
districts, as well as for an electric tramway line, which is soon 
to be built there. Motors for industrial purposes will also be 
used upon the circuits. 

There is a project under way in Germany for a light and 
power network of considerable extent in the Hesse province, and 
it will take in more than 100 communes, possibly including 
Mainz and Worms. According to the terms of the contract with 
the Schuckert Company, this latter is to operate the system for 
a period of fifty years maximum, and after thirty years the trans- 
fer can be made to the communes interested without any expense 
to them. — 

The French government is taking measures to develop the 
hydraulic resources in the south of France, and to this end re 
cently appointed a prominent engineer, M. René Tavernier, to 
make a report on the possibilities of hydraulic power in the 
southwestern district, which at present has not been sufficiently 
developed, and an operating company may be formed at a later 
date. For the southeastern region, the streams belonging to the 
public domain are to be examined by Engineer De la Brosse in 


the district lying between the Rhone, the Mediterranean and the 
Alps. A. DE C 


IMPORTANT DEVELOPMENTS. 
(Spectal Oorrespondence.) 


ELECTRIC RAILWAY DEVELOPMENT IN WASHINGTON 
STATE—French investors have purchased a $3,000,000 bond issue 
of a company which is to build an electric line seventy-five miles 
long in the state of Washington. The company is known as the 
Okanogan Electric Railway, and Albert M. Dewey of Spokane i8 
its president. Ultimate plans call for extensions of the line 
which will make a system 500 miles in length. 


CENTRAL GEORGIA POWER COMPANY—This company has 
made a mortgage to the Windsor Trust Company to secure an 
issue of $3,000,000 five per cent bonds, dated May 1, 1909, 
and due May 1, 1938, but subject to call at 105 and interest when 
drawn by lot, either for an annual sinking fund beginning in 1913 
equal to one per cent of the bonds held by the public, or at the 
company’s option on any semi-annual interest day. 


THE CONEY ISLAND & BROOKLYN RAILROAD COMPANY 
—This company has notified the Public Service Commission that 
it is going to ask for permission to issue about $350,000 of bonds, 
to be used in the improvement of its right-of-way on the Franklin 
and De Kalb Avenue lines, borough of Brooklyn, New York city. 
These lines, in a recent investigation by the commission, were 
shown to be run down, and to need a considerable expenditure 
for rehabilitation. The company’s new power house is now in 
operation, and power is generated at about one-third less cost pel 
car-mile than previously, 


PLANS OF ST. LOUIS SYNDICATE FOR LONG-DISTANCE 
TELEPHONE TRUNK LINES—An agreement was entered into 
on May 7 by officers of the Pittsburg & Allegheny Telephone 
Company and Max Koehler, of St. Louis, representing a syndicate 
of $20,000,000, which will erect and operate a long-distance tele- 
phone and telegraph line which plans to have its eastern Sears 
in Boston and its western in Kansas City. The company Mr. 
Koehler represents already owns outright the local companies 
in St. Louis, Kansas City and Joplin, Mo., and has extended its 
long-distance trunk lines as far east as Terre Haute, Ind., &0 
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has a few long-distance lines in Ohio, including the properties 
of the United States Telephone Company. The syndicate recently 
secured a franchise in Boston, Mass., and will build long-distance 
lines, if permitted to begin operations, directly west and south 
to New York, where it has been striving for a franchise in the 
metropolis, 


PLANS FOR POWER DEVELOPMENT ON FRENCH BROAD 
RIVER—C. E. Waddell, engineer for the North Carolina Elec- 
trical Power Company, of Asheville, N. C., has completed the sur- 
vey for the proposed development on the French Broad River 
near Marshall, and it is understood that the construction work 
will begin as soon as the necessary contracts can be let. The 
development contemplates an outlay of $400,000 to $450,000, to 
be expended for a concrete and masonry dam 600 feet long and 
thirty-six feet high, generating plant and transmission lines to 
Marshall, Asheville and other towns nearby. Five or six thou- 
sand horsepower will be developed. W. T. Weaver is president 
of the company. 


BOSTON SUBWAY PLANS APPROVED—AIl the legal proce- 
dures have been executed giving the Boston Elevated Railway 
Company the right to begin the construction of the Main Street 
subway in Cambridge. The State Board of Railroad Commission- 
ers has approved the general plans for the route and for the 
three stations—Harvard Square, Central Square and Kendall 
Square. The Boston Elevated, it is stated, will at once begin 
work. The subway will run under Beacon Hill. The Boston end 
is to be built by the Boston Transit Commission, being the sec- 
tion for which bids were opened some time ago and held up 
through court proceedings; the Cambridge end is to be built by 
the Boston Elevated. 


NEW TRACTION COMPANY FOR SAN FRANCISCO—De- 
tails in regard to the proposed new financing by the United Rail- 
ways Investment Company are outlined in a letter to stockhold- 
ers signed by Ernst Thalman, president. A special meeting will 
be held in Jersey City on May 17 for the purpose of ratifying 
and approving a contract entered into by the company with the 
protective committee of the Stanislaus Power Development Com- 
pany. It is proposed to increase the capital stock by $10,000,000. 
All of the new stock will be preferred. A block of $10,000,000 
of United Railroad of San Francisco common stock held in the 
treasury will be sold and the properties of the Stanislaus Power 
Developing Company acquired. A new company, to be known as 
the San Francisco Electric Railways, will be formed and will be 
controlled by the United Railways Investment Company. 


AUTOMATIC TELEPHONE COMPANY PROJECTED—It is 
announced that the Public Service Telephone Company, of which 
John M. Shaw, a banker, of 46 Wall Street, is president, will ask 
for leave at once to lay wires in New York city. The company 
was incorporated several days ago. The other officers are J. A. L. 
Campbell, 50 Church Street, secretary, and G. S. Graham, C. D. 
Simpson, R. Conklin, A. G. Wheeler, Jr., and R. Robbins, directors. 
Capital of the company will be $10,000,000, divided equally into 
common and preferred stock, and bonds are authorized up to 
$25,000,000. It is the purpose of the company to lease for 999 
years a franchise of the Long Acre Electric Light and Power 
Company to do a telephone business in New York city. This 
franchise, it is declared, will enable the new company to do 


- business without additional powers from the city, although the 


company is willing to arrange to pay to the city “a reasonable 
percentage of its receipts.” It is the intention of the company to 
use automatic instruments, which would do away with a central 
office. 


INDIANAPOLIS COMPANY MAKING BIG EXPANSION—E. 
L. McKee, president of the Merchants’ Heat and Light Company, 
Indianapolis, Ind., announces that his company will spend $1,000,- 
000 this year in improving and increasing its facilities. The chief 
item is the erection of a $300,000 power plant at 740 West Wash- 
ington Street, the site of which has already been purchased for 
$50,000. J. G. White and Company, of New York, are preparing 
the plans, and the power house is to be completed by December 1. 
Improvements have already been begun on the old plant of the 
company, New Jersey and Pearl streets, which has heretofore 
supplied all the subscribers of the company. The plans for these 
improvements are being superintended by the White Company, 
and include rearrangements and increase in facilities that will 
make the New Jersey Street plant a thoroughly modern one. 
This plant already is said to be the largest one of its kind in 
the world. The improvements on the New Jersey Street plant 
are to be finished by September 25. The Merchants’ Company 
began a little more than five years ago and is now supplying 
heat and light to more than 300 of the largest business houses 
and other concerns in the downtown district. 


LIGHTING AND POWER. 
(Spectal Correspondence.) 


TAFT, TEX.—The Coleman-Fulton Pasture Company is to 
establish an electric-light plant in this city. 


HAWLEY, MINN.—A vote will be taken May 20 on issuing 
oe bonds for an electric-light and waterworks plant at this 
e £ C. 
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l TRINITY, TEX.—A. R. McDonald intends to put in an elec- 
tric-light plant here and has secured a franchise. 


TRUCKEE, CAL.—The Donner Ice Company, of this city, is 
to install electric machinery for operating its plants. 


SANDY HILL, N. Y.—The Caroga Electric Power Company, 
of Glens Falls, has been incorporated with a capital of $50,000. 


BELLEVUE, KY.—The bid of the Union Light, Heat and 
Power Company for a ten-year electric-light franchise has been 
accepted. 


ST. PETER, MINN.—The contract with the St. Peter Light 
Company to supply the village of Kasota, Minn., with electric 
light has been ratified, C. 


EUREKA, CAL.—Jesse Knight will construct an electric 
power plant in Santanquin Canyon to generate power for the 
mines in this vicinity. ` 


MUSKOGEE, OKLA.—R. J. Johnson and others have incor- 
porated the Muskogee Electric Company, with the object of in- 
stalling an electric-light plant at this point. 


MERIDEN, CONN.—The Meriden Electric Light Company is 
to begin at once the building of an important and much-needed 
addition to the plant on South Colony Street. 


DETROIT, MICH.—Butler Brothers & Hoff, contractors, will 
build the one-story concrete-steel power house or substation for 
the Detroit River Tunnel, at a cost of $100,000. 


ST. PAUL, MINN.—Consideration by the committee on streets 
of the ordinance to reduce the maximum charges for electric 
lighting and power has been postponed for a month. 


FARGO, N. D.—Charles L. Pillsbury, of Minneapolis, Minn., 
has been called into consultation as to the best method of fur- 
nishing power for the new water-pumping station here. C. 


PINE CITY, MINN.—The Pine City Electric Power Company 
has let the contract for the installation of its machinery to the 
Fort Wayne Electric Works, Fort Wayne, Ind., for $10,000. C. 


LAKE PRESTON, S. D.—The Town Council has passed an 
ordinance granting the Lake Preston Milling Company a fran- 
chise to install and maintain for twenty years an electric-light 
plant. 


PROVIDENCE, R. I.—June 1 the management of the Nar- 
ragansett Electric Light Company will reduce the price per arc 
lamp to $100 per year, a saving to the city of $4.75 per lamp 
per year. 


LITTLE ROCK, ARK.—The city will issue $200,000 in bonds 
for the purpose of creating an improvement district, comprising 
the entire city. An electric-light plant will be installed after the 
issue is floated; $65,000 is to be expended on it. 


PENSACOLA, FLA.—New electric-light and gas fixtures are 
to be installed in the government building here at once. Tung- 
sten lights are to be used in place of those now in use, and 
there will be large globe lights in the corridors. 


JOHNSTOWN, PA.—The Conemaugh Electric Company, re- 
cently incorporated at Harrisburg, Pa., with a capital of $50,000, 
has submitted a proposition to the City Council of Conemaugh, 
Pa., for the purchase of the municipal electric-light plant. 


SOUTH BETHLEHEM, PA.—The Halcyon Electric Light and 
Power Company, which was awarded the contract by South Beth- 
lehem Town Council to light the streets of that borough for the 
next five years, has reorganized, and voted to increase the capital 
stock of the company to $60,000. 


SHELBURNE FALLS, MASS.—This town is to have con- 
tinuous electric-light service, and as soon as the six new motors 
which have been ordered by the electric-light company are re- 
ceived and set up a long-felt want will be supplied. It is expected 
that the change will be made about the first of June. 


LAURENS, S. C.—The Piedmont Electric Company, of Ander- 
son, S. C., has been awarded the contract for installing electrical 
equipment at the Watts Mill at Laurens. An addition has re- 
cently been built to the mill and in this will be installed 300 
lights and motors, with a total capacity of 1,460 horsepower. 
Work will be begun at once. 


BREVARD, N. C.—The Transylvania Cotton Mill Company 
has completed the construction of its mill building, and is now 
installing an equipment of machinery, which will comprise 4,000 
spindles, etc., driven by electricity, for manufacturing yarns. This 
power will be obtained from the Cascade Power Company, which 
has about completed its waterpower plant at Hamilton Shoals, 
on Little River, six miles from Brevard. This company will have 
a first capacity of 1,000 horsepower. 


BUFFALO, N. Y.—Bids for the construction of the proposed 
electric lighting plant at city hall, which is estimated to cost 
about $25,000, have been received and opened. They include bids 
for electric wiring, manufacture of concrete, engines, ventilating, 
carpentry and masonry, tiling, painting, outside standards, lamps, 
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fixtures and the like. 
sented in the bidding. 


_ MATTOON, WIS.—F. C. Duchac, of Antigo, Wis., has peti- 
tioned the Village Council for a tranchise to install and maintain 
an electric-light plant at that place. 


LOS ANGELES, CAL.—The City Council has decided to let 
contracts to the amount of $45,000 for electric machinery to be 
added to the municipal lighting plant. 


AUSTIN, TEX.—The Denison Light and Power Company, of 
Denison, Tex., has filed an amendment to its charter, increasing 
its capital stock from $125,000 to $200,000. 


SAN DIEGO, CAL.—The San Diego Gas & Electric Company 
has increased its capital stock from $1,500,000 to $3,500,000. The 
company proposes to make extensive improvements to its plant 
in the near future. 


OAKLAND, CAL.—The Great Western Power Company has 
let contracts to the Thompson-Starrett Construction Company to 
build a $45,000 steel substation in this city. Building operations 
are to begin at once. 


SANTA ROSA, CAL.—The Snow Mountain Water and Power 
Company has contracted with G. W. Nelson for the construction 
of 17.58 miles of electric power lines to be built from Fulton to 
Guerneyville, at $300 per mile, 


BANCROFT, NEB.—A bond issue of about $8,000 for the 
installation of a municipal electric-lighting plant is being consid- 
ered by the authorities here. The measure will undoubtedly be 
passed and work probably be begun next fall. 


WAITSBURG, WASH.—The Waitsburg Electric Light Com- 
pany has decided to spend $3,000 this spring in remodeling and 
improving its power plant. Auxiliary power will be installed 
immediately to operate the plant during the low-water season. 


KEARNEY, NEB.—The City Council of Kearney is in the 
market for a photometer for “testing the respective candlepower 
of electric and gas light.” Price and description of the instru- 
ment are wanted at once, and an order will be placed if satisfac- 
tory. 


FERGUS FALLS, MINN.—The Dayton Hollow Power Com- 
pany will furnish Breckenridge, Minn., and Wahpeton, N. D, 
with electric lights, and is considering the extension of its lines 
to Mooreton, Wyndmere, De Lamere, Milnor, Gwinner and Oakes, 
N. D. 


FULTON, N. Y.—As soon as its litigation with the state 
is compromised or otherwise ended the Fulton Light, Heat and 
Power Company proposes to spend about $500,000 for the pur- 
chase of waterpowers and the installation of a large hydro-steam 
electric plant. 


WEST TERRE HAUTE, IND.—The West Terre Haute Light 
and Power Company has filed articles of incorporation with the 
Secretary of State. Current for light and power will be fur- 
nished the people of West Terre Haute and vicinity through the 
new company. S. 


PENDER, NEB.—A municipal electric-lighting plant has re- 
cently been installed here, which is now in satisfactory operation. 
The plant is of 50-kilowatt capacity, with Western Electric alter- 
nating-current machine, direct-connected to Erie engine. P. A. 
Johansen is manager of the plant. 


KNOX, IND.—The Knox Electric Light and Water Com- 
pany has been incorporated, with Frank A. Green, William S. 
Daniels, Thomas A. Grist and Gus Reiss as directors. The com- 
pany proposes to build and install a combined lighting and water- 
works plant in Knox. S. 


LAKE PRESTON, S. D.—An ordinance has been passed 
granting a twenty-year franchise to the Lake Preston Milling 
Company to install and maintain an electric-light plant. The 
capital of the company has been increased $5,000 to pay the 
cost of the construction of the plant. C. 


FT. WAYNE, IND—The McBride Electric Company of St. 
Paul, Minn., is asking a judgment from the Federal Court 
against the city of Ft. Wayne for $26,608.26, with interest and 
costs. It is alleged this amount is due as a balance unpaid for 
constructing the municipal lighting plant, S. 


MEMPHIS, TENN.—Arrangements are now being made by 
collector of customs to improve the lighting system in the federal 
building. The old part of the building will be rewired and new 
fixtures and appliances will be installed throughout. The new 
tungsten light will be installed on the ground floor in place of 
the old-style incandescent lamps now in use. The whole system 
will be entirely remodeled this spring. 


PARIS, ILL.—It is only a small affair, but touches on the 
difference between municipal and private ownership. The little 
village of Kansas, Ill, nearby, is about to sell its municipal 
electric-light plant. The board of trustees of the village value 
the plant at $4.000, and the purchaser will take it at that price 
and pay for it by furnishing street lights to the village for seven 
years in payment. The price and the interest on the same will 


Most of the big electrical firms were repre- 
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make it cost the village about $700 per annum for electric lights 
while the present cost is about $660 a year for the engineer 
alone, besides the bills for repairs and fuel! 


TONOPAH, NEV.—The Nevada-California Power Company 
announces that its new electric power line to Pioneer will be 
complete and in operation by the end of May. Among contracts 
closed last week was one with the Bullfrog-Pioneer Mining and 
Leasing Company to install a 50-horsepower electric hoist. 


SOUTH BETHLEHEM, PA.—The Halcyon Electric Light and 
Power Company, which was recently awarded the contract for 
street lighting, has been reorganized and an increase in the 
capita] stock to $60,000 voted. A. C. Graham is president of the 
company, P. F. Enright secretary, and H. M. Ueberroth treasurer. 


INDIANAPOLIS, IND.—Mayor Bookwalter is planning to 
carry out a new scheme of electric lighting in the business dis- 
tricts of the city, to consist of great arches and ornamental 
metal poles, to be used jointly by the city and the street railway. 
The lighted district is to be known as the “Great White Way.” 

S. 

HUSUM, W. VA.—The falls at this point, noted for many 
picturesque features, are to be used to supply power for the 
electric-light plant now nearing completion. White Salmon, Bingen, 
Underwood and Husum will soon be provided with arc and incan- 


descent lights, the current to be derived from the power plant 
here. 


BETHLEHEM, PA.—The Halcyon Electric Light and Power 
Company, which was awarded the contract to light the streets of 
South Bethlehem for the next five years, has reorganized, with 
an increased capital stock of $60,000. The new officers are A. C. 
Graham, president; P. F. Enright, secretary, and H. M. Ueberroth, 
treasurer. ; 


JEFFERSON, I0WA—The City Council has passed an ordi- 
nance in behalf of the Jefferson Light, Heat, Power and Water 
Company, providing for a new twenty-year franchise. The old 
franchise did not expire for two years, but it was desired to 
float a new bonded indebtedness to provide for extensions and 
improvements. 


CHICAGO, ILL.—A mortgage of $250,000 has been issued to 
the Chicago Savings and Trust Company to secure a bond issue 
of the same amount by the newly formed Iowa City Gas and 
Electric Light Company, which bought the property of the Iowa 
City Electric Light Company and the Iowa City Gas Light Com- 
pany for $500,000. 


FRESNO, CAL—The San Joaquin Light & Power Company 
will soon begin improving its electric power lines to the suburban 
towns, at a cost of upward of $1,000,000. A large increase will 
be made in the size of Plant No. 1. The present capacity is 
2,500 horsepower. It will be enlarged by 10,000, making a total 
of 12,500 horsepower, 


NOBLESVILLE, IND.—The White River Light and Power 
Company, which is constructing a ‘hydraulic dam across White 
River, two miles north of this city, has issued $150,000 worth of 
bonds. The money will be used to complete the dam. The com: 
pany is proposing to furnish electricity for light, heat and power 
to many towns in central Indiana. 


CHICKASHA, OKLA.—The Chickasha Light, Heat and Power 
Company will immediately begin the reconstruction of its entire 
plant in this city, and within a short time will have in operation 
a complete new generating system, driven by new engines of the 
best type in every respect. Contracts for the new units, which 
isha probably be high-pressure steam turbines, will be let very 
shortly. 


BATTLE MOUNTAIN, NEV.—The Lander County Power and 
Light Company has been formed by local capitalists and in & 
short time the construction of a big electrical power plant will 
be commenced for the lighting of this town. Much of the power 
will be used for the operation of the Golconda Consolidated Min- 
ing Company’s plant and hoisting works, and for the operation 
of other hoisting works in this vicinity. 


ORANGE, N. J.—The city of Orange has decided in favor of 
building a municipal lighting plant by a majority of more than 
400 in a total vote of 2,500. The plant is estimated to cost gsi, 
000, and it is asserted light can be produced for $63. The city 
is now paying $85. There has been a long campaign, in which 
the sinking fund commission of the city circulated a statement 
urging taxpayers to vote against the proposition. This statement 
is believed to have acted as a boomerang, and the action of the 
commissioners, in assuming authority outside their duties, resulted 
in many votes for the city plant. 


MONTGOMERY, ALA.—Some time ago the Montgomery Jour: 
nal made the suggestion to have the state capitol lighted at night 
with electricity. This suggestion has been taken up by the 
public and a popular movement has been inaugurated. It is er 
pected that within a month the lighting of the dome will have 
been completed, as sufficient guarantees of financial contributions 
warrant the carrying out of the plan. Mayor W. M. Teague bas 
consented to receive contributions and act as treasurer of the 
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popular fund. The Montgomery Light and Water Power Com- 
pany will take charge of the plan of equipping the lighting 
scheme and maintaining the system. 


FT. WAYNE, IND.—There is such a keen competition be- 
tween the city municipal lighting plant and the Wabash Valley 
Traction Company for the sale of electricity here that the Gov- 
ernment secures current at a fiat rate of four cents. The city 
originally bid eight cents with reduction according to the 
amount used. The Government, it is stated, has been paying 
the traction company ten cents. S. 


GATUM, PANAMA CANAL ZONE—A transmission line is 
being erected to connect Cristobal and Colon with the large 
electric-generating plant now being built at Gatum. The latter 
will be a permanent plant, and as soon as put in operation will 
be able to supply all the electrical energy required for lighting 
and power at Gatum as well as at Colon and Cristobal, thus per- 
mitting the shutting down of the plants now operating in the 
latter cities. 


SALEM, MASS.—The committee on street lighting seem satis- 
fied with their new installation of tungsten lamps. They issue a 
statement as follows: There are now 50 tungstens, and they cost 
a total of $1,100, where the arcs cost $2,375. The former will 
cost $546 and the latter have cost $1,710 a year. In the changes 
already made and those to be made, the saving will be about 
$2,500. The City Council directed the committee to cut down 
lighting expenses $2,000 this year. 


SPRINGFIELD, OHIO—The City Council has passed an ordi- 
nance fixing the rate by which the Springfield Light, Heat and 
Power Company shall furnish current at a sliding scale of five 
to eight cents per 1,000 kilowatts, with a discount of three-tenths 
per cent rating per watt upon the return of lamps. The mer- 
chants’ contention for the employment of an expert lost, but they 
secured the rebate clause, which will help some where modern 
lamps are used. The ordinance is for a period of five years. 


LANCASTER, N, H.—According to present plans, a big water- 
power project on the Connecticut, between Munroe and Dalton, 
is being promoted by Chicago capitalists, involving the develop- 
ment of 5,000 horsepower and the expenditure of five or six mil 
lions of dollars. C. E. Everett, of Chicago, representing the Chi- 
cago and New York men, is the promoter in charge of the project. 
The first and biggest dam will be built across the river at Mun- 
roe, where there is a natural gorge for the foundation of the big 
dam. This dam alone would probably cost at least $2,000,000. 


ALBANY, N. Y.—The New York State Public Service Com- 
mission for the Second District has received the following appli- 
cation to. issue bonds: Palmyra Gas and Electric Company, to 
make a mortgage for $100,000, and issue $60,000 in bonds, of 
which $35,325 is to be used for discharge of obligations, and $14,- 
000 to make extensions and betterments. Norwich Gas and Elec- 
tric Company, to make a mortgage for $400,000 and to issue $170,- 
000 in bonds, $85,000 to retire an outstanding issue, $36,000 to 
discharge obligations and $40,000 for extensions and betterments. 


NIAGARA FALLS, ONT.—General Manager F. B. H. Paine of 
the Niagara, Lockport & Ontario Power Company, states that the 
company, although it does not expect a recurrence of the unusual 
conditions which caused the serious trouble at the plant recently, 
does not intend to take any chances, and has taken the precau- 
tion to block up the windows and all other openings to a height 
several feet above the point to which the water rose this year. 
The company expects this summer to do this work in a perma- 
nent Manner so as to provide even against such extremely ab- 
normal conditions as occurred last month. 


BIDDEFORD, ME.—The Pepptrell Manufacturing Company 
has awarded a contract to the York Light and Heat Com- 
pany to instal] twelve motors in its plant, to be used in furnish- 
ing power for operating the company’s mill. An expenditure of 
about $40,000 is being made by the Pepperell company for fur- 
nishing power and light for its mills, the contract of the York 
Light and Heat Company amounting to about $10,000. The Allis- 
Chalmers Company, Milwaukee, Wis., is at present installing a 
1,500-kilowatt generator, which will supply light for all the 
mills of both the Pepperell and Laconia divisions, and also power 
for the machinery in a portion of the mills. 


ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 


MOLINE, ILL.—Work on the Rock Island Southern new 


' interurban line has just been started. 


INDIANAPOLIS, IND.—The United States Express Company 
has made arrangements to operate its express business over 
1,400 miles of interurban railways in Indiana. 


FORT WAYNE, IND.—The Wabash Valley Traction Company 
has ordered ten new cars for city operation. They will be “pay- 
as-you-enter cars.” The good remunerative work spreads, 


FRESNO, CAL—The Fresno Traction Company will spend 
$300,000 in improving its system in this city. Its entire system 
will ‘be double tracked and the old rails replaced with seventy-five- 
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pound steel, and a new car house will be built within the city 
limits. 


SIOUX CITY, IOWA—An interurban railway from Sioux City 
to Centerville, S. D., is projected, C. 


ABERDEEN, $. D.—Chicago capitalists have applied for a 
franchise to construct a new street-car line here. C. 


WAYNESBURG, PA.—Work is to be started at once on the 
construction of a trolley line from Waynesburg to Claysville. 


GUTHRIE, OKLA.—The Washita Power and Traction Com- 
pany of Chickasha, Okla., has been incorporated with a capital 
of $50,000. 


SEATTLE, WASH.—The Seattle Electric Company has been 
granted a franchise to operate electric cars on certain thorough- 
fares in this city. 


LANCASTER, PA.—An extension of the trolley line from 
Ephrata to Lebanon will be made. Subscriptions are now being 
solicited and the work of constructing the line will be begun at 
once. 


MANKATO, MINN.—May 1 the Mankato Electric Traction 
Company completed its first year of operation. During that time 
its cars traveled a distance of 272,664 miles and carried 700,000 
passengers. C. 


EXCELSIOR SPRINGS, MO.—An extension of six months on 
the franchise of the Kansas City, St. Joseph & Excelsior Springs 
Railway Company has been granted by the Excelsior Springs 
City Council. 


BANGOR, PA.—The Mountain View Trolley Company is again 
trying to get a franchise from the Water Gap Council in order 
to extend its line to Portland, where it will connect with the B. 
& P. trolley line. 


SANTA ANA, CAL.—The Los Angeles Pacific Electric Rail- 
way Company has signed contracts whereby it binds itself to 
complete its electric road between Santa Ana and Huntington 
Beach before July 1. 


NASHVILLE, TENN.—The first meeting of the board of 
directors of the Nashville & Crocker Springs Rapid Transit Com- 
pany has been héld, and engineers have been put to work survey- 
ing the line to Crocker Springs, 


WABASH, IND.—After this week twenty “limited” cars will 
be run between Fort Wayne, Ind., and Indianapolis, passing 
through Wabash and Peru. The “limited” train is quite put 
into the shade by the limited trolley car. 


BELLINGHAM, WASH.—The Whatcom Railway and Light 
Company announces extensions to be made this summer which 
will cost in the neighborhood of $204,000. The first extension 
to be made will be the new Donovan line. 


NEW YORK, N. Y.—Sixty pay-as-you-enter cars have been 
installed on the Eighth Avenue line of the Metropolitan Street 
Railway Company. As soon as possible the new cars will be 
installed on the other lines of the company also. 


IOWA CITY, IOWA—Surveyors are at work, and right-of-way 
is being secured, between Iowa City and West Branch. The in- 
terurban project—linking Iowa City, Cedar Rapids, Davenport, 
West Branch and Tipton—is now considered probable. 


EVANSVILLE, IND.—The extension of the Evansville & 
Eastern, from Rockport, Ind., to Grandview, Ind., will be built 
this summer. The line will then be surveyed on to Louisville 
and the latter city connected with Evansville by trolley. 


LOS ANGELES, CAL.—The Ontario & San Antonio Heights 
Railway Company has secured rights-of-way for its road between 
Uplands and Claremount, a distance of six miles, and will begin 
construction work at once. It is estimated that the work will 
cost $175,000. 


WARSAW, IND.—A franchise has been granted to the Wa- 
bash & Northern Interurban Company, with which J. A. Barry 
and William H. Moyer are identified. The franchise calls for the 
completion of the work in Warsaw and to a point five miles 
south of the city by January 1, 1910, 


BLOOMINGTON, ILL.—The extension from Joliet to Chicago 
Heights will be finished in about ten days, and work on the 
Bloomington-Pontiac line is being proceeded with. Construction 
has been started from Pontiac south, but the Joliet-Wilmington 
end will have to wait on track elevation in Joliet. 


PARKERSBURG, W. VA.—The Coal and Coke Railway has 
awarded the contract for an extension of its road in Braxton ° 
County, connecting the towns of Gassaway and Sutton. The 
track is to be finished by next October. By this road the town 
of Sutton will be connected with the Coal and Coke Railway. 


LAKEWOOD, N. J.—It is said that H. H. Rogers, of the 
Standard Oil Company, is interested in the new Lakewood and 
Point Pleasant trolley line. This proposed line is the first link 
in a road connecting Trenton with Point Pleasant, and was 
surveyed and estimated several years ago. With the trolley in 
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running condition next fall Lakewood will easily be a strong 
rival with Atlantic City, as a seaside winter resort. The neces- 
sary deposit for the building of the line has been made with the 
state treasurer. 


NEW YORK, N. Y.—The Board of Estimate has granted a 
franchise to the South Shore Traction Company to construct and 
operate a trolley line over the Queensboro Bridge along Division 
Avenue and Hoffman Boulevard, and through the former | village 
of Jamaica to the dividing line of the counties of Queens and 
Nassau, 


SPOKANE, WASH.—The Panhandle Electric Railway and 
Power Company has been incorporated to build an electric rail- 
way from Priest River, Idaho, to Priest Lake and the interna- 
tional boundary, with a proposed line between this city and 
Priest River. Rights have also been secured to build railways 
into Oregon. 


JANESVILLE, WIS.—The City Council has granted a fran- 
chise to the Cincinnati Construction Company to construct, main- 
tain and operate tracks in this city. The company already has 
been granted franchises by the Stoughton and Edgerton councils, 
and is expected to start building its interurban line between 
Janesville and Madison, 


EVERETT, WASH.—Suits for the condemnation of a right- 
of-way have been commenced by the Everett & Cherry Valley 
Traction Company against several obstinate property owners in 
the vicinity of Tualco, who refuse to sell their land. This is the 
company organized in 1907 by J. T. McChesney and associates, 
in Everett public service corporations. 


JANESVILLE, WIS.—The Common Council has granted a 
franchise to the Cincinnati Construction Company to run urban 
and interurban cars along the streets of Janesville. This is the 
company which plans to build an interurban between Madison 
and Janesville. The work will be begun as soon as the franchise 
is obtained from the railway commission.. 


PARKERSBURG, W. VA.—¥F, D. Blodgett of Zanesville, who 
is promoting the proposed Zanesville & Meigs Valley Traction 
Line, has commenced the survey from the Belpre end of the 
line. A force of men is at work here and will push the survey 
as rapidly as possible to Beverly. The line is to be operated 
by the Marietta, Parkersburg and Interurban System. 


SPARTA, ILL.—Articles of incorporation for the St. Louis 
and Chester Railway Company have been filed in the office of 
Secretary of State Rose. The principal office will be located at 
East St. Louis. The capital stock is $100,000. The proposed line 
is to be constructed from East St. Louis to Chester, passing 
through the counties of St. Clair, Monroe and Randolph. 


ALBANY, N. Y.—The Public Service Commission, Second 
District, has authorized Leslie Sutherland. receiver for the 
Yonkers Railroad Company, to issue $100,000 six per cent re- 
ceiver's certificates, payable in not less than two years. The 
proceeds are to be used for renewal and reconstruction in 
Yonkers and the purchase of new rails and other things neces 
sary. 


NEW YORK, N. Y.—The Public Service Commission has 
modified its previous action refusing approval of the franchise 
granted to the Union Railway Company by the Board of Esti- 
mate and Apfortionment for the construction of an extension on 
Pelham Avenue in the Bronx and now recommends that if the 
road complies with certain conditions the permission will be 
granted, 


OKLAHOMA CITY, OKILA.—At a special election, held by 
virtue of the initiative and referendum law at Oklahoma City, on 
April 27, the Oklahoma Interurban Traction Company were 
granted a blanket franchise to the streets, avenues and alleys of 
Oklahoma City. Construction work on an interurban will be 
commenced at once, the franchise conferring all necessary en- 
trance facilities, 


LEWISTOWN, PA.—The Lewistown & Reedsville Electric 
Railway Company has been reorganized with the election of the 
following officers: President, J. I, Quigley, of Lewistown; vice-presi- 
dent, J. E. Zimmerman, Philadelphia; treasurer, C. Day, Philadel- 
phia; directors, J, E. Zimmerman, A. A. Stevenson, D. A. Pearson 
and C. Day, of Philadelphia, and J. I. Quigley and A. B. Spanogle, 
of Lewistown, and W. P. Stevenson, of McVeytown. The pur- 
chase was made by the Utilities Corporation, of New Jersey, with 
$1,000,000 in preferred and $1,000,000 in common stock. 


LEWISTOWN, PA.—Concentration is the order of the day in 
this locality. It is said that the Hydro-Electric Company, with 
behind it the Weightman estate of Philadelphia and the recently 
capitalized Utilities corporation with capital stock of $2,000,000, 
is to buy up and merge street railways and lighting plants. The 
Lewistown & Reedsville line was acquired last week and now it is 
the Lewistown Light, Heat and Power Company. A very extended 
system of interurban railways is contemplated by the Hydro-Elec- 
tric Company which has been building a plant at Warrior Ridge 
at a cost of $2,000.000. Located on the main stem of the Juniata 
River, the plant has almost unlimited facilities for the manufac- 
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ture of electric power. The company has extended their wires 
and power furnishing facilities westward as far as Altoona, 
twenty-nine miles, and eastward as far as this place, forty-six 
miles. 


BOSTON, MASS.—The Middlesex & Boston Street Railway 
(a Boston suburban company subsidiary) has petitioned the 
railroad commission for an increase in stock by $822,000, divided 
into 8.220 shares, par $100, for purpose of effecting a consolida. 
tion with the Newton Street Railway Company into the Middle. 
sex & Boston Street Railway Company, for approval of which 
consolidation the company petitions, 


LAWRENCE, KAN.—The city of Lawrence, probably the 
largest city in the state of Kansas without a street railway 
system, is to have one, and a good one. The Lawrence Railway 
and Light Company, which was granted a charter in March, has 
applied to.the state charter board for permission to increase its 
capital stock from $10,000 to three-quarters of a million dollars— 
$150,000—and the permission has been granted. 


SAN FRANCISCO, CAL.—A $2,000,000 bond issue for the con- 
struction of a municipal street railway on Geary Street was 
passed by the Board of Supervisors last week, to be laid before 
the voters in June. Overhead trolley traction and the most im- 
proved types of cars and tracks with 100-pound Trilby rails were 
decided upon. The entire length of the reconstructed road will 
be seven miles. The cost is figured at $1,994,232. 


CINCINNATI, OHIO—The Cincinnati Traction Company is 
spending nearly $100,000 on new track work, and about 800 men 
are employed now. If the proposed bond issues for the improve- 
ment of a number of streets goes through every one of these 
streets that contains car tracks will be equipped with new rails. 
The new rails are laid in concrete, giving a solid foundation, and 


are of the heaviest type of rails rolled, weighing 104 pounds to 
the yard. 


ST. PAUL, MINN.—St. Paul and Minneapolis are soon to 
have another continuous interurban street-car line, one that Will 
afford a trip through Fort Snelling. As soon as the grading on 
the St. Paul approach is finished the Twin City Rapid Transit 
Company will begin laying the tracks through the reservation 
to the Fort Cnelling line from Minneapolis. The War Department 


has just granted a license to the street car company to construct 
the line, 


BEAVER, PA.—Approximately $3,000,000 will be expended 
for a new electric line from Coraopolis along the Ohio River to 
Monaco. Actual construction will be started during the summer 
and the new line will be ready for service early next year. While 
the road is being built chiefly to connect Pittsburg and a number 
of the small towns below Coraopolis, another object is to accom- 
modate residents of the new steel town to be built at Aliquippa 
by the Jones & Laughlin Steel Company. 


BELLOWS FALLS, VT.—Former stockholders of the Mount 
Mansfield Electric Railway Company have bought the road from 
A. H, Soden of Boston. The new corporation has elected the 
following directors and officers: Directors, A. H. Soden of Bos- 
ton, Fred J. Shepherd of Boston, Charles Bartlett of Derry, N. H., 
L. C. Moody of Waterbury, C. E. Burt, C. L. McMahon, and 
W. B. McCutchan of Stowe; president, A. H. Soden; vice-presi- 
dent and general manager, C. E. Burt; clerk, L, C. Moody; 
treasurer, W. B. McCutchan. 


WHITE PLAINS, N. Y.—The New York, Westchester & Bos- 
ton Railway Company has put 800 men to work on its new 
rapid transit electric lines in Westchester County. The com- 
pany not only intends to complete the line to Port Chester, but 
will push the work on the White Plains branch line, which is 
to run from New Rochelle across to Elmsford, passing through 
Tuckahoe, Scarsdale and White Plains. The latter line is to be 
a rival of the Harlem Railroad. The company expects to have 
the entire road completed in a year. 


SACRAMENTO, CAL.—Articles of incorporation for the Sac- 
ramento & Sierra Railroad have been filed. The purpose is to 
construct and operate a railway for a distance of 12614 miles, to 
Orangeville, Rattlesnake Bar, Pilot Hill, Georgetown, Jackson 
Springs and Lake Tahoe. The road will start from Sacramento. 
The capital stock is $1,000,000, of which $129,500 has been sub- 
scribed. There has been an intimation that gasoline motors 
would be used where the grades would permit, and that elec 
tricity would be utilized in the mountains. 


HUDSON, MICH.—The Toledo & West Michigan road, opera: 
tions on which were discontinued some time ago for lack of 
funds, promises to become an assured success in the near future. 
At a recent meeting of the company at Adrian part of the busi- 
ness transacted was the authorization of an issue of $800,000 in 
notes bearing six per cent interest, to W. C. Ross of Chicago, for 
the purpose of building the road. Mr. Ross has contracted tO 
secure the right-of-way and commence work by May 15, and ex 
pects to have the road running by the close of the year. The 
proposed line is to run from Adrian through Clayton, Hudson. 
Pittsford, Hillsdale, Jonesville and Quincy to Coldwater. 


May 15, 1909 


TELEPHONE AND TELEGRAPH. 
(Spectal Correspondence.) 


HAMPTON, IOWA—The Iowa Telephone Company is to erect 
an office building here, C. 


MILFORD, IOWA—The Midland Telephone Company has in- 
creased its capital stock to $50,000. C. 


LEBANON, PA.—The Schaefferstown Rural Telephone Com- 
pany has been ' chartered; capital, $10,000. 


GRAND, OKLA.—The Pinkerton Telephone Company has been 
incorporated with a capital stock of $2,500. 


NIXON, TEX.—The Nixon Telephone Company bas been 
incorporated with a capital stock of $6,200. 


WELSH, LA.—The Planters’ Telephone Company has been 
incorporated. with a capital stock of $25,000. 


HAZARD, NEB.—The Hazard Telephone Company has been 
incorporated ‘with a capital stock of $10,000. 


OCONTO, WIS.—The Oconto Rural Telephone Company has 
been incorporated with a capital stock of $5,000. 


BOONE, IOWA—The Boone County Telephone Company will 
install an entire new plant at a cost of $125,000. C. 


STEVENSVILLE, MONT.—The Montana Independent Tele- 
phone Company will shortly have a line to Missoula. C.: 


LEAGUE CITY, TEX.—J. E. Walker, of this town, is organiz- 
ing a company to establish a telephone system here. 


VINTON, IOWA—The capital stock of the Western Telephone 
Journal Company has been increased from $10,000 to $20,000. C. 


MARMADUKE, ARK.—The Independent Rural Telephone Com- 
pany has been incorporated by J. A. Kribbs and associates. 


ADDINGTON, OKLA.—The Jefferson County Telephone Com- 
pany has been incorporated by R. M. Golden and associates. 


SANTA ROSA, CAL—The Red Hill Telephone Company has 
been incorporated here by H. Ehlers, R. Mazza and A. Richioli. 


LUXEMBURG, IOWA—The Luxemburg & Millville Telephone 
Company has completed its first line between Luxemburg and 
Millville. 


MASON CITY, IOWA—The Western Electric Telephone Com- 
pany will rebuild its line to Algona at an expense of several 
thousands of dollars. C. 


ST. LOUIS, MO.—The Bell Telephone Company is having 
plans prepared for the construction of a $500,000 twelve-story tele- 
phone building at Pine and Tenth streets. 


PORTSMOUTH, N. H.—The New England Telephone Com- 
pany will expend about $8,000 in extending its service between 
York Harbor and York Beach this spring. 


MADISON, WIS.—The Assembly refused to refer to the peo- 
ple the Cleary bill, prohibiting duplication of telephone lines and 
providing for physical connection between companies. 


COLUMBUS. OHIO—The Somerset Telephone Company, New- 
ark, has been incorporated with a capital of $25,000; also the 
Farmers’ Mutual Telephone Company, of Gillmore, capital $2,000. 


PORTLAND, ME.—The Canadian Telephone Company has 
been organized at Kittery with $500,000 capital, nothing paid in; 
president, H. Mitchell, Kittery, Me.; treasurer, S. J. Morrison, 
Portsmouth, N. H. 


ST. PAUL, MINN.—The Omaha Railroad has to build eighty- 
seven miles of new signal and telegraph lines to St. James, 
Minn., to replace the lines put out of commission last winter 
during the heavy storms. C. 


DENVILLE, APRIL 30—The new experimental telephone line, 
built over the Boonton branch of the Delaware, Lackawanna & 
Western. for reporting trains, was opened last week. The oper- 
ators welcome the change. 


SACRAMENTO, CAL.—An ordinance has been passed order- 
ing all wires, except trolley wires, to be placed underground. 
The telephone and telegraph companies are given three years in 
which to make the change. 


BOSTON, MASS.—The Telephone Improvements Company 
has been incorporated, with a capital of $50,000, to manufacture 
telephone apparatus. 'F. F. Phillips, Jr., is president, and C. M. 
Wood, treasurer, both of Boston. 


GEORGETOWN, IND.—The Georgetown Telephone Company 
has incorporated to construct, equip and operate a telephone ex- 
change and telephone system in Georgetown and Harrison 
County. A. B. Goodner, president. 


COLUMBUS, OHIO—A law has been passed to protect tele- 
Phone users in the state of Ohio. This law makes it a mis- 
demeanor, punishable by fine and imprisonment, for any person 
connected with a telephone company or engaged in telephonic 
transmission of messages, who divulges a private telephone mes- 
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sage or who wilfully delays the transmission of such a message 
with intent to injure, deceive or defraud the sender or receiver 
of the message. 


SEATTLE, WASH.—The United Wireless Telegraph Com- 
pany has received a contract from the Alaska Steamship Com- 
pany to install immediately wireless-telegraph apparatus on the 
steamers Seward, Olympia and Dolphin. 


BROWNSVILLE, TENN.—The Cumberland Telephone Com- 
pany has a large force of hands at work here on the telephone 
lines, putting in new lines and cables. The company now has 
about 500 phones in the town and several hundred in the county. 


TRENTON, N. J.—A certificate of incorporation has been 
granted to the Alabama & Tennessee Telephone and Telegraph 
Company, Hoboken, capital $200,000. The incorporators are 
George A. Berger, George B. Fielder and Frederick W. Schaeffer. 


RENO, NEV.—The Postal Telegraph and Cable Company has 
begun active work on its proposed line from Reno to San Fran- 
cisco by filing a suit in the District Court to condemn rights-of- 
way on land belonging to the Southern Pacific and Central Pa- 
cific Railroad companies. 


ELKHART, IND.—The Home Telephone Company of Elkhart 
and the Bell Telephone Company have entered into an agreement 
whereby the Bell Company surrenders its local business and 
removes its exchange and wires in exchange for a proportionate 
share of the long-distance toll-line business. S. 


SEATTLE, WASH.—Manager Peter J. Lynch, of the Pacific 
Telephone and Telegraph Company, announces that the company 
will spend $1,500,000 in Seattle during the next two years, in 
new substations, extensions, and in changing some of the over- 
head wires to an underground conduit system. 


HATTIESBURG, MISS.—The long-distance line connecting 
Hattiesburg and Jackson has been completed. Exchanges have 
been installed at Seminary, Collins, Mt. Olive, Mendenhall and 
other towns along the line of the Gulf & Ship Island. Work has 
also been started on the line between Hattiesburg and Gulfport. 


FT. WAYNE, IND.—The Home Telephone Company is in the 
market for material for the construction of a six-multiple con- 
duit system leading through Wells and Superior streets into 
Bloomingdale, a well-populated suburb. The extension will re- 
quire 1,000 feet of 400-pair cable, 2,000 feet of 300-pair cable 
and 1,500 feet of 200-pair cable. 


COLUMBIA CITY, IND.—The Home Telephone Company is 
installing a new central-energy switchboard of more than 1.000 
capacity. The batteries will be charged from the city electric- 
light plant and a gasoline engine and dynamo will be kept 
in readiness in case anything happens to the light plant. All 
the wires in the city will be incased in cables. S. 


DES MOINES, IOWA—George H. Messenger, of Linden, Iowa, 
fiscal agent for the Long Distance Independent Telephone Con- 
pany, of Omaha, and president of various Iowa banks, is respon- 
sible for the statement that “the independent telephone com- 
panies from the extreme east to the middle sections of the coun- 
try will be united for long-distance purposes before many years 
have passed. Trunk lines will be constructed, and when this 
is done one can talk just as far over the independent lines as 
he can now over the Bell system. One cannot talk now from 
Des Moines to Indianapolis over the independent lines, but it 
will not be long until this is possible.” Mr. Messenger was in 
attendance at the meeting of independent telephone managers of 
Kansas City a month ago. Plans were partiy made at that meet- 
ing, he says, for the merging of the independent systems on long- 
distance business. Mr. Messenger will attend the mammoth meet- 
ing of “independents” in Rochester, N. Y., at the end of the 
month, 


TOLEDO, OHIO—The United States Telephone Company (the 
independent long-distance line) will make a cut, it is stated, of 
about one-third in its rates, James S. Brailey, Jr., president of 
the United States Company, gave out an interview recently in 
which he said: “The railroads have found that they can make 
more money under a two-cent fare, and we believe the telephone 
men can profit by their experience. When the railroad rates 
were high there was not so much travel as there is now. The 
increase in travel has more than made up the deficiency in money 
occasioned by a drop of two cents from three cents a mile. If 
the telephone toll is reduced more people will use the telephone.” 

It is announced that the rates for short distances will remain 
the same, but the rates for long distances will be lowered about 
one-third. The present rate from Toledo to Cleveland is 60 cents 
for three minutes’ conversation; to Indianapolis, $1.15 for the 
same length of time; to Detroit, 25 cents, and to Columbus, 50 
cents. Under the new ruling the rates will be about 40 cents 
to Cleveland, 75 cents to Indianapolis, 15 cents to Detroit, and 
35 cents to Columbus. The night rate will be subject to the 
same change. The Bell Company has announced to its big tol] 
customers a big discount on all telephone bills that reach a 
stipulated amount. The Bell has also cut rates, and the fol- 
lowing schedule has been published, showing to what extent 
the competition has gone. Before the cut the toll from Toledo 
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to Cleveland was 85 cents; to Detroit, 25 cents; to Columbus, 
70 cents, and to Cincinnati, $1.25. Under the new rule now 
in effect the rate to Cleveland is 45 cents; to Detroit, 20 cents; 
to Columbus, 50 cents, and to Cincinnati, 90 cents. 


ELECTRICAL SECURITIES. 


There was a moderate rally in the markets last week, and 
under the influence of improving conditions in many lines there 
was much speculative buying, and, also, considerable investment 
purchasing by the public. 

Dividends have been declared upon the following electrical 
securities: The regular quarterly dividend of one and one-fourth 
per cent on the guaranteed stock of the American Telegraph and 
Cable Company, payable June 1. Brooklyn Rapid Transit Com- 
pany; the regular quarterly dividend of one per cent, payable 
July 1. Georgia Railway and Electric Company; the regular 
quarterly dividend of one-and-one-half per cent on the common 
stock, payable May 20. Northern Ohio Traction and Light Com- 
pany; the regular quarterly dividend of one-half of one per cent, 
payable June 15. Des Moines Electric Company; an initial divi- 
dend of three per cent on the preferred stock, payable May 15. 
Mobile Electric Company; a quarterly dividend of one-and-one- 
half per cent, on the preferred stock, payable May 10. Spring- 
field & Xenia Railway; a dividend of one-and-one-half per cent, 
payable May 5. 

ELECTRICAL SECURITIES FOR THE WELK ENDED MAY 8, 
New York: Closing. 


Allis-Chalmers common ...........00.0c008 16 
Allis-Chalmers preferred ...........0.e000% 501g 
American Tel. and Tel. Company.......... 140% 
Brooklyn Rapid Transit.................0.. 7 
General Electric .......... cece eee neces 160% 
Interborough-Metropolitan common ........ 16% 
Interborough-Metropolitan preferred ....... 461% 
Kings County Electric.............0. ec eee 121 
Mackay Companies (Postal Telegraph and 
Cables) common .......... ccc eee eee ceees 78% 
Mackay Companies (Postal Telegraph and 
Cables) preferred ........ ccc cece eee eeee 73% 
Manhattan Elevated .............cccceeeee 146 
Metropolitan Street Railway............... 29 
New York & New Jersey Telephone....... 122 
Western Union ...ss.snosesssserssesesseso TT 
Westinghouse Manufacturing Company..... 83% 


At the annual meeting of the New York Telephone Company 
all the directors were re-elected. 


Boston: Closing. 
Edison Electric Illuminating............... 250 
Massachusetts Electric .......... cc eee eee — 
New England Telephone.............-..... 132 


Western Telephone and Telegraph pref.... 85 

At the annual meeting of the New England Telephone and 
Telegraph Company the directers were re-elected. 

The Railroad Commission has authorized the Boston Ele- 
vated to sell at auction in Boston, at not less than par, paid 
for in cash, the 1,501 unsubscribed shares of the 66,500 shares 
authorized by the board in December, 1908. 

At an adjourned special meeting of the Edison Company, of 
Boston, stockholders, by the necessary two-thirds vote of the 
total outstanding shares, including the recent new issue, voted to 
authorize the purchase of additional electric property. The vote 
taken on this question at the meeting the previous week was a 
majority vote. The meeting was further adjourned pending the 
filing of a petition with the Gas Commission for its approval of 
the proposed purchase. 


Philadelphia: Closing. 
Electric Company of America.............. 12% 
Electric Storage Battery common.......... 48 
Electric Storage Battery preferred......... 48 
Philadelphia Electric ...........- eee e eens 11% 
Philadelphia Rapid Transit................ 32 
United Gas Improvement................6:. 86 


The Philadelphia Rapid Transit Company has put in force 
a five-cent fare and abolished six-for-a-quarter tickets. It de- 
clares that average fare in the past nine months has been 3.9 
cents: of all riders, forty-eight per cent paid full five-cent fare; 
eight per cent rode on exchange tickets. or a four-cent fare; 
thirty-one per cent rode on package tickets, or four-and-one-sixth 
cents: thirteen per cent rode on free transfers. With this aver- 
age the company in the current year could hardly meet expenses 
and charges. and next year it must assume an additional fixed 
charge of $125,000 on $5,000,000 bonds, while in 1912 it must 
begin to accumulate a sinking fund that in forty-five years will 
total $30.000,000. It is declared that the lost interest on $30,000,- 
000 capital paid in by stockholders will amount by July 1 to 
$6,239,725. The directors believe stockholders will agree to waive 
the cumulative dividend clause of the contract with the city. 


Chicago: Closing. 
Chicago Telephone ........ cece eee eee e eens 1321% 
Commonwealth Edison ................... 114% 
Metropolitan Elevated preferred........... 50 
National Carbon common............+..00. 85 
National Carbon preferred................. 118 
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PERSONAL MENTION. 


C. A. S. HOWLETT, of the Western Electric Company, has 
been elected president of the National Sales Managers’ Associa- 
tion. 


COUNT JOHANN VON BERNSTOFF, the German ambassa. 
dor to the United States, was a visitor to the Allis-Chalmers 
plant, Milwaukee, Wis., last week. 


J. D. A. CROSS, formerly of Des Moines, Iowa, representing 
the General Electric Company, has taken charge of the heating 
device department, with headquarters in Chicago. 


PROFESSOR MORGAN BROOKS, of the department of elec- 
trical engineering of the University of Illinois, has been granted 
a leave of absence for the purpose of foreign travel and study 
during the coming academic year. 


JOHN DAVIDSON has been appointed district manager for 
the Bell Telephone Company of New York city. Mr. Davidson 
is a lawyer by profession and has already done some executive 
work for the Bell Company. He will have his headquarters at 
Syracuse, N. Y. 


J. H. GULICK, auditor of the Commonwealth Edison Com- 
pany, Chicago, has been appointed secretary and treasurer of 
the North Shore Electric Company, to succeed Fred Insull, who 
resigned to take up work in the Rocky Mountains. Mr. Gulick is 
an officer of the Commonwealth Company. 


B. ELSHOFF, for twelve years assistant superintendent of 
the Allis-Chalmers-Bullock factory at Cincinnati, and for the past 
two years superintendent of the electrical department of the 
Allis-Chalmers Company, of Milwaukee, has recently severed his 
connection with the last-named concern. Mr. Elshoff for the 
present will remain in Milwaukee, 


W. R. D. OWEN, for five years of the advertising department 
of the New England Telephone and Telegraph Company, has ac- 
cepted a position as special agent with the American Telephone 
and Telegraph Company in the comptroller’s department. Mr. 
Owen was given a farewell dinner at the Exchange Club, Boston, 
on April 29, by his old associates. 


JAMES GAYLEY, until recently first vice-president of the 
United States Steel Corporation, has been awarded the Elliott 
Cresson medal of the ‚Franklin Institute of Philadelphia. This 


is the institute’s most coveted prize, and was presented to Mr. 


Gayley in recognition of his invention of the dry air blast 
process, which has simplified and improved the manufacture of 
steel and iron. 


RUSSELL F. BOWER, son of L. F. Bower, first vice-presi- 
dent of the Allis-Chalmers Company, was married on April 16 
at Scranton, Pa., to Miss Margaret L. Kirkpatrick. Mr. and Mrs. 
Bower took a pleasant trip in the South, visiting Charleston, 
Augusta, Atlanta and Chattanooga, and are now at home at 225 
Thirty-second street, Milwaukee. Mr. Russell Bower is in the 
engineering department of the Allis-Chalmers Company. 


G. W. ARMSTRONG, the energetic western manager of the 
Excello Arc Lamp Company, returned to Chicago a few days ago 
from a four weeks’ trip, the primary object of which was to 
obtain a much-needed rest. While Mr, Armstrong enjoyed the 
vacation to the fullest extent he could not refrain, with his 
customary enthusiasm, from presenting the merits of the Excello 
arc lamps to a number of users of arc lamps. As a consequence 
a few new users of “Excellos’’ were added to the company’s list. 


RICHARD T, LAFFIN has become associated with the Stone 
& Webster Management Association in connection with the 
Seattle Electric Company and other Puget Sound railway and 
lighting properties. Mr. Laffin was for many years connected 
With the Boston Elevated Railway. and was later general mana: 
ger of the Worcester Consolidated Street Railway. He resigned 
from the latter position to become vice-president and general 
manager of the Manila Electric Railroad, and spent about four 
years in the Philippines in establishing and organizing the prop 
erty, having only recently returned to this country. 


WILLIAM J. CLARKE, of Mt. Vernon, N. Y., died at his 
residence on March 29 after a short illness. Mr. Clarke was 
born at Wenton, Canada, February 5, 1861. He displayed early 
inventive faculties, and after becoming a telegraph operator he 
was, in 1885, appointed manager of the Trenton Electric Light 
Company, a position which he held until 1890, when he became 
general manager of the Hamilton Electric Light Company, Te- 
maining in that capacity until 1894. Subsequently he went to 
Washington, D. C., afterward to Philadelphia, and later to New 
York, where he became sales agent for the Adams-Bagnall Elec- 
tric Lamp Company. In 1898 he organized the United States 
Electrical Supply Company, and began the manufacture of wire- 
less telegraph outfits, high-frequency apparatus, etc. About this 
time he became noted as a lecturer on wireless telegraphy, and 
on other similar topics. Mr. Clarke was associated with Marcon} 
in reporting the International Yacht Races by wireless. He will 
be remembered by many in connection with his electrical lec 
tures and demonstrations at the Madison Square Garden and 
Chicago Electric Shows in recent years. Mr. Clarke is survived 
by a widow, one son and a daughter. 
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INDUSTRIAL ITEMS. 


THE CONSOLIDATED RAILWAY ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY announces that the offices of its 
Chicago branch have been removed to 1720 Michigan Avenue. 


HORSTMANN AND BERTHOLD, formerly of 192 South Jef- 
ferson Street, Chicago, have removed to more commodious quar- 
ters at 37-51 Monroe Street. The name of the firm has been 
changed to Electric Apparatus Company. 


THE GREGORY ELECTRIC COMPANY, Chicago, Il., has 
issued the Muy number of its ‘Bargain Sheet,” a fifty-six-page 
booklet of second-hand but reliable electrical machinery and sup- 
plies. Copies may be had on application. 


THE CRESCENT COMPANY, of Chicago, has removed to 
larger quarters at 106 South Clinton Street, where new facilities 
will enable the company to accommodate its rapidly increasing 
business and to make immediate shipments on all orders re- 
gardless of size, 


THE NATIONAL ELECTRIC, SUPPLY COMPANY, formerly 
at 115 Franklin Street, has moved to 328 and 330 West Lake 
Street, Chicago, where increased room and better facilities in 
general will enable it to provide for the wants of its patrons 
more satisfactorily for all concerned. 


THE OHIO BRASS COMPANY, Mansfield, Ohio, has issued 
Catalogue 20, a handsome illustrated book of eighty-six pages on 
O-B catenary material. Besides illustrations and descriptions of 
the parts used in catenary construction and of the system as a 
whole the book contains useful notes on methods of installation 
and hints on general construction, 


THE MARSHALL ELECTRIC COMPANY, Hyde Park, Mass., 
announces that T. I. Parker, who has been representing the Man- 
hattan Supply Company for the past five years, is now their 
western sales agent and distributer, with headquarters at 120-122 
Franklin Street, Chicago, where a good stock of Marshall sockets, 
pipe ends, and other specialties will be carried. 


THE GREEN FUEL ECONQMIZER COMPANY, Matteawan, 
N. Y., has issued a pamphlet entitled “Automatic Draft Control 
for Steam-Boiler Furnaces,” which describes an improved ap- 
Pliance for so regulating the draft of steam boilers that just 
enough pressure is supplied under the grates to force the air 
through the fuel, and enough draft is induced in the smoke flue 
to draw the gases of combustion through the boiler. 


THE GARWOOD ELECTRIC COMPANY, Garwood, N. J., a 
new organization, has secured the exclusive right to manufacture 
the dynamos, motors and other appliances which were formerly 
manufactured by the C. & C. Electric Company. The new company 
has already begun business, and it will use the same factory, with 
the same designs, patterns and tools, and with the same engineer- 
ing staff and workmen as the old C. & C. Company. The main 
office of the new corporation will be at the works at Garwood. 


DEAN BROS., Indianapolis, Ind., manufacturers of steam 
pumps, have issued Catalogue 77, containing lists of parts of 
their pumps, with reference numbers corresponding to numbers 
on the numerous illustrations and diagrams. Directions for or- 
dering parts, explicit instructions for erecting and operating the 
pumps, hints on hydraulics and steam engineering, and tables, 
etc., of useful miscellaneous information. make up the rest of the 
book, which is useful enough to be kept on file for reference 
purposes. 


THE BIRD-ARCHER COMPANY, of New York, manufacturer 
of boiler compounds, has authorized the following new foreign 
agencies, to accommodate its increasing business: At Honolulu, 
J. P. Lynch, 42 Young Building; at Manila, Lambert Springer 
Company, 99 Plaza Santa Cruz; at Yokohama, T. M. Laflin, Ex- 
change Market; at Hongkong, Shanghai and Singapore, United 
Asbestos Oriental Agency, Limited. Recent sales of the Bird- 
Archer compound in Japan, China and the Straits Settlements 
have been constantly on the increase in spite of strong European 
competition. 

THE LORD ELECTRIC COMPANY, New York city, has is- 
sued Bulletin H on lightning-protection devices. This contains 
an article, “Lightning and How to Protect Against It.” with es- 
pecial reference to the Shaw lightning arrester, which is manu- 
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factured by the Lord Company, and which has been approved by 
the National Board of Fire Underwriters. Various types of light- 
ning arresters are described and admirably illustrated. Other 
contents are: An article, “Grounds, and How to Secure Them,” 
lists of grounding accessories, choke coils of various kinds, and 
diagrains showing methods of installing lightning arresters, etc. 


THE CHASE-SHAWMUT COMPANY, of Newburyport, Mass., 
has published the opinion of the United States Circuit Court of 
the District of Massachusetts in the suit brought by the D. & W. 
Fuse Company against it for alleged infringement of Patent No. 
640,371, issued to Mr. Downes for an improvement in electric 
fuses or cut-outs. In dismissing the bill, the opinion, which was 
filed February 19, 1909, holds that the only patentable feature 
in Downes’ invention was his division of a single fuse link 
into multiple links, also that Downes had openly declared that 
filing such a fuse is altogether useless except in connection 
with an air space, but an air space is not found in the patent 
claim in suit nor in the defendant’s manufacture. 


THE SAMSON CORDAGE WORKS, Boston, Mass., manu- 
facturers of solid braided cord, has celebrated its twenty-fifth 
birthday and is distributing to some of its friends a silver piece 
commemorating this anniversary. The company entered the 
braided cord business under the firm name of James P. Tolman 
in 1870. In 1884 the Samson Cordage Works was established by 
J. P. Tolman and Company. In 1888 the Samson Cordage Works 
was incorporated under the laws of Massachusetts, with James 
P. Tolman, president, and Herbert G. Pratt, treasurer. The 
company states that in 1909 it has in this direction the largest 
investment and largest production in the industry. 


THE AILLIS-CHALMERS COMPANY, Milwaukee, Wis., an- 
nounces that during the past ninety days it has taken contracts 
for upward of thirty steam turbines and generators, aggregating 
in capacity nearly 50,000 kilowatts, and that negotiations are 
now pending for more than double that number. Among the or- 
ders recently placed are: A unit of 2,000 kilowatts for the Public 
Service Corporation of New Jersey, to be installed at Camden; 
another of 2,000 kilowatts, purchased by the Stone & Webster 
Engineering Corporation for the El Paso Electric Railway Com- 
pany, El Paso, Texas, and a repeat order of a 2,000-kilowatt ma- 
chine, to be placed in the public service station of the city of 


Columbus, Ohio. 
DATES AHEAD. 


Southwestern Electrical and Gas Association. 
vention, Dallas, Tex., May 20-22. 

Ohio Society of Mechanical, Electrical and Steam Engineers. 
Annual convention, Canton, Ohio, May 21-22. 

American Association of Electric Motor Manufacturers. An- 
nual convention, Hot Springs, Va., May 24-27. 

West Virginia Independent Telephone Association. 
convention, Parkersburg, W. Va., May 27-28. 

National Electric Light Association. Annual convention, At- 
lantic City, N. J., June 1-4. 

Association of Edison Purchasing Agents, 
tion, Atlantic City, N. J., June 1-4. 

American Railway Master Mechanics’ Association. 
convention, Atlantic City, N. J., June. 

Master Car Builders’ Association. 
lantic City, N. J., June. 

Canadian Electrical Association. Annual convention, Quebec, 
Canada, June 16-18. 

Association of Railway Telegraph Superintendents. Next 
meeting, Detroit, Mich., June 23. 

American Institute of Electrical Engineers. Annual conven- 
tion, Thousand Islands, N. Y., June 28. 

Ohio Electric Light Association. Annual convention, Toledo, 
July 13-15. 

National Electrical Contractors’ Association. Annual conven- 
tion, Toledo, Ohio, July 21-23. 

American Street and Interurban Railway Association. An- 
nual convention, Denver, Colo., October 18-22. 


Annual con- 


Annual 


Annual conven- 
Annual 


Annual convention, At- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) May 4, 1909. 


920,107. APPARATUS FOR GLASS MANUFACTURE. Richard 
H. Bolin, Kane, Pa. Filed August 12, 1907. A motor-driven 
blower furnishes air to a blow-pipe for a glass furnace. A 
hoist for hoisting the blow-pipe into and out of the furnace 
automatically starts and stops the blower motor. 


. York, 
920,123. BURGLAR ALARM. William N. Fawcett, New > 
N. Y.. assignor of one-half to Marcus Bruckheimer, New 


York. N. Y. Filed July 31, 1908. Relates to an automatic 
switch in an alarm circuit. eae 
. ELECTRIC CLOCK-WINDING MECHANISM. ran ; 
a eater Granite City, Ill. Filed September 8, 1908. The arma- 
ture of an electromagnet actuates a pawl and ratchet bhatt 
‘ ignor to Jo- 
WER. John G./ Kreer,, Chicago, Ill., ass 
sansa T Ryersonc & OSon, Chicago, nl. (Filed September 12, 
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1908. A triangular steel skeleton transmission-line tower has 


secured near its top trussed steel cross-bars for supporting 
the wires. À 


920,159. TIMING DEVICE FOR EXPLOSIVE-ENGINES. Alexan- 
der Lamont and Lillion C. Steers, Detroit, Mich. Filed July 


20, 1908. A roll on a pivoted arm is adapted to sweep over 
the contacts. 


920,163. ELECTRIC PROGRAM-INDICATOR. Alphonsus Loner- 
gan, New York, N. Y. Filed March 31, 1906. An electrically- 
illuminated sign with frosted-glass front. 


920,169. CONNECTOR FOR CONDUITS FOR ELECTRIC WIRES. 
George E. Neuberth, Newark, N. J. Filed January 27, 1908. 
A two-part clamp has on one side a slotted lip and nose form- 


ing a hinge and at the other side a pair of wings bolted 
together. 


920,179. ELECTRICAL KEY-SOCKET. Clarence D. Platt, Bridge- 
port, Conn. Filed September 16, 1908. Details of the key 
construction are disclosed. 


920,183. ELECTRICALLY - CONTROLLED DOOR - OPERATING 
MECHANISM FOR STREET OR RAILWAY CARS. Harold 
Rowntree, Chicago, Ill., assignor to Burdett-Rowntree Manu- 
facturing Company, Chicago, Ill. Filed September 20, 1906. 
The door-operating mechanism is prevented from opening the 
doors as long as the car controller is in any “on” position. 
The car controller is locked in “off” position till the doors 
are all closed. 


920,192. TRANSMISSION MECHANISM. Benjamin F. Seymour, 
Denver, Colo. Filed May 9, 1908. Electrical means are pro- 
vided to propel a conoidal transmission member longitudinally 
in relation to the shaft and to secure it at a selected point. 


920,208. CIRCUIT-BREAKER. Lewis C. Steele, Columbus, Ohio. 
Filed August 16, 1907. The line conductors are connected by 
plugs to a tubular body’ pivoted on a binding plate. 


920,215. LADLE OR DOUBLE-TROLLEY ELECTRIC CRANE. 
Clarence L, Taylor and Edgar E. Brosius, Alliance, Ohio, aš- 
signors to the Morgan Engineering Company, Alliance, Ohio. 
Filed February 21, 1908. The main trolley is mounted on 
divided main girders, each end of the trolley being supported 
at one corner on one section only of a girder and at its op- 
posite corner on the other section only of the same girder. 


920,220. ELECTRIC ARC LAMP. Christian J. Toerring, Philadel- 
phia, Pa. Filed May 3, 1906. An inverted arc lamp has a 
fixed upper carbon-holder, a movable lower carbon-holder, a 
counterweight for the same and electromagnetic means for 
operating the clutch. 


920,222. RECIPROCATING ELECTRIC MOTOR. Charles W. Tre- 
main, Chicago, 111. Filed April 14, 1908. An electric stamp 
mill consists of a pair of solenoids, links connecting the ends 
of a rocking lever with the cores, and a shifting fulcrum for 
the lever. 


920,229. ELECTRICAL CURRENT CONNECTION FOR BOATS. 
Edmund Westrém, Hamburg, Germany. Filed March 19, 1907. 
Canal boats are connected with a trolley wire resting on in- 
sulating wheels, with extended arms on top of posts along 
the shore. Contact is made through a ring encircling the 
trolley wire and connected with a tensioned cable passing to 
the boat. 


920,257. SPARKING PLUG. Ralph C. Browne, Salem, Mass., as- 
signor to Browne Apparatus Company, Salem, Mass. Filed 
April 25, 1903. A reversible plug has a pair of sparking elec- 
trodes at each end. 


920,258. SYSTEM FOR TELEPHONE-TRUNKING. Sidney H. 
Browne, Pittsburg, Pa.. assignor to American Telephone and 
Telegraph Company. Filed April 3, 1905. An automatic idle 
trunk-selecting switch is installed at each exchange. 


920,259. CALL-DISTRIBUTING TELEPHONE-EXCHANGE SYS- 


TEM. Sidney H. Browne, Pittsburg, Pa., assignor to Ameri- 
can Telephone and Telegraph Company. Filed April 3, 1905. 
Relates to further details of the above. A line relay starts 
the automatic switch and a test relay stops it when its wipers 
make contact with an idle trunk. 


920,261. HARMONIC BELL FOR TELEPHONES. William M. 
Bruce, Jr., Springfield, Ohio, assignor to the American Auto- 
matic Telephone Company, Rochester, N. Y. Filed September 
11, 1907. The clapper is supported solely by a torsional rod 
connected with the magnet armature. 


920,262. TROLLEY-WIRE HANGER. James Bryan, Pittsburg, 
and Harry Etheridge, McKeesport, Pa. Filed July 24, 1907. 
At each end of the hanger are fianges forming a crimp in 
oppositely disposed suspension wires. 


990.269. TROLLEY-WHEEL HARP. William M. Caswell, Warren, 
Pa. Filed June 8, 1908. Has oil chambers and pockets in its 
forks for the bearing blocks. 


990,277. TLEPHONE APPARATUS. John L. Creveling, New 
York, N. Y. Filed November 5, 1908. The ear-piece of a 
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telephone receiver is connected by a sound duct with an 
auxiliary ear-piece applied to the listener's other ear. 


920,278. ILLUMINATED SIGHT FOR FIREARMS. Enil O. Deere 
and Thure O. Jaderborg, Lindsborg, Kan. Filed February 11, 


1909. At the end of the firearm is a shielded incandescent 
lamp. 


920,300. CONTROLLER-CHECKING DEVICE FOR STREET-RAIL- 
WAY CARS. Nathan Fallek, Denver, Colo. Filed June 15, 
1908. A dog operated by projections on a ratchet wheel 
throws a pawl so as to successively engage the ratchet teeth 
and stop the wheel, and thus compels turning on the con- 
troller step by step. 


920,326. SPARKING MECHANISM FOR AUTOMOBILES. George 
S. Hill, Bradford, Mass., assignor to Hill Motor Car Company, 
Haverhill, Mass. Filed November 20, 1905. Two tapering 
spiral cams are arranged to actuate two radially-moving 
Plungers that close the sparking circuits. 


920,331. ARC LAMP. Charles C. Hughes, Philadelphia, Pa. Filed 
April 13, 1906. Has a hot-wire regulating mechanism, 


920,339. ELECTRIC-RAILWAY SYSTEM. Charles A. Huse and 
John G. Douty, Williamsport, Pa., assignors to Simplex Sur- 
face Contact Company. Filed September 17, 1907. A surface- 
contact system has its ‘cars equipped with electromagnets 
adapted to operate the local switches installed in track boxes. 


920,350. AUTOMATIC TELEPHONE-EXCHANGE SYSTEM. Ja 
cob W. Lattig, Wyncote, and Charles L. Goodrum, Philadel- 
phia, Pa., assignors to the American Automatic Telephone 
Company, Rochester, N. Y. Filed September 16, 1903. The 
automatic switches at the exchange are controlled by a com- 
mon battery through grounded circuits, although the talking 
circuits are all metallic. 


920,222.—-ELECTRIC STAMP MILL. 


920,364. GROUND-WIRE ATTACHMENT. Charles W. Messner. 
Philadelphia, Pa. Filed February 26, 1908. A clamp encil- 
cling a grounded pipe has a fiat extension, the outer end of 
which is formed into a sleeve with V-shaped solder-receiving 
openings for the wire. 


920,378. ELECTRICAL SIGNALING APPARATUS. James D. 
Nelson, Cincinnati, Ohio. Filed May 4, 1907. Has a pole 
changer for furnishing an undulating current adapted to open 
a circuit-breaker in each signal box when the box is pulled, 
this operation affects a magnet that stops the pole-changer 
so that it supplies only direct current. 


920,401. OUTLET BOX. John N. Scism, Syracuse, N. Y. P 
February 12, 1908. Is provided with a diaphragm adjustable 
to different planes within the box and supporting the electric 


fixture, springs forcing the diaphragm and fixture toward the 
cover of the box. 


920,424 and 920,425. TELEPHONE-TRANSMITTER. Ralph C 
Browne, Salem, Mass., assignor to John Abbott, trustee, Win 
chester, Mass. Filed April 26, 1907. One electrode is cir- 
cular, and between it and a central button electrode is a 
layer of variable resistance material. 


920,427. TROLLEY. Henry Burkhard, Chicago, Ill., assignor A 
one-half to Harris Levinson and Jacob Fliegeltaub, Chicago. 


Ill. Filed August 1, 1908. The trolley harp has horns on 
each side. 


920,431. TELEPHONE TRANSMITTER. Charles L. eres 
Marysville, New Brunswick, Canada. Filed January 8, S be 
A comparatively thick and rigid diaphragm has at its cet . 
a microphone having Á contdct~pin, with a bearing surls 
of very small|area directly engaging the diaphragm. 
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920,435. APPARATUS FOR SELECTIVELY AND AUTOMATIC. 
ALLY ANNOUNCING THE APPROACH AND DESTINATION 
OF TRAINS TO A JUNCTION POINT. John P. Coleman, 
New York, N. Y., assignor to the Union Switch & Signal 
Company, Swissvale, Pa. Filed January 6, 1909. Along the 
track are located normally open circuit controllers for the 
indicators on the junction tower. These are actuated by 
electromagnetdg mounted on the axles of the train. 


920,473. DISTILLATION FURNACE. Woolsey M. Johnson, Hart 
ford, Conn., assignor to the Continuous Zinc Furnace Com- 
pany, Hartford, Conn. Filed May 8, 1906. An electric fur- 
nace comprises a chamber with a vapor outlet and a casing 
of refractory material within the chamber and spaced there- 
from, the electrodes being disposed at opposite ends of the 
casing. 


920,485. MULTIPLE ARC LAMP. Wilhelm Mathiesen, Leutzsch- 
Leipzig, Germany. Filed October 31, 1906. A flaming arc 
has two pairs of converging electrodes and guides, in which 
the reserve electrodes snugly fit, so that their tips are pro- 
tected from the fumes emanating from the arc struck be- 
tween the electrodes in use. 


920,487. SPEED-RECORDING DEVICE. Howard M. P. Murphy, 
Pittsburg, Pa. Filed April 16, 1908. A tape is geared to 
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920,473.—DISTILLATION FURNACE. 


move at a speed proportional to the speed of the vehicle, and 
a clock mechanism records electrically seconds of time trans- 
missions thereon, the tape being so ruled that the number 
of divisions between second marks indicates miles per hour. 


920,490. PANEL-BOARD FOR ELECTRICAL POWER DISTRIBU- 
TION. Arthur C. McWilliams, Chicago, Ill. Filed September 
30, 1905. A three-wire distributing board has the meter cir- 
cuits arranged in its upper portion and the branching circuits 
in its lower portion, vertical conductor bars connecting the 
latter with the meters interchangeably. 


920,569. FLATIRON STOVE. Emery L. Hegarty and Henry L. 
Moody, Waterville, Me. Filed November 27, 1908. An elec- 
tric fiatiron is inverted in a block and on its pressing face 
is placed a round plate on which are put articles to be 
heated. 


920,577. ELECTRIC SIGNAL FOR RAILROADS. Helena J. 
Jones and Frank T. Jones, Baltimore, Må. Filed October 1, 
1908. There are two insulated rail sections at the entrance 
to each block and a signal device operated by an electro- 
magnet through a contact plate adjacent the rail. 


920,610. PROCESS AND APPARATUS FOR PRODUCING OXIDS 
OF NITROGEN BY MEANS OF A ROTARY FLAME. Ignacy 
Moscicki, Freiburg, Switzerland. Filed October 3, 1908. A 
step in the process consists in maintaining a flame between 
electrodes and introducing auxiliary cooling gases within the 
fiame. 


920,613. ELECTRIC SAFETY FUSE. Thomas E. Murray, New 
York, N. Y. Filed July 18, 1907. Surrounding an enclosed 
fuse is a body of inert and refractory material to retard the 
vibrations due to sudden shock of explosion and thereby to 
prevent rupture of the tube. 


920,614. PERFORATED BLOCK FOR ELECTRIC CONDUCTORS. 
Frank R. McBerty, New Rochelle, N. Y., assignor to West- 
ern Electric Company, Chicago, Ill. Filed February 27, 1908. 
A terminal block has a series of grooves in one of its faces, 
a series of intersecting grooves in its opposite face, and a 
number of electrical terminals extending through the per- 
forations produced by the intersections of the grooves. 


920,623. CHANGEABLE-RATE ELECTRICITY METER. rae 
Nicol, Berlin, Germany, assignor to Bergmann Elektricitats- 


920,845.—VERTICAL-SHAFT ROTARY CONVERTER. 
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werke Aktiengesellschaft, Berlin, Germany. Filed December 14, 
1907. The rotary disk is capable of moving lengthwise on 
its shaft so as to change the speed of the recording mech- 
anism, 


920,624. SOUND INTENSIFIER. Alexander Nikiforoff, Warsaw, 
Russia. Filed November 21, 1907. An intensifier for tele- 
phone circuits comprises a magnet system posséssing con- 
centric hollow poles and presenting a movable armature and 
a stretched wire loop carrying the same, and a microphone 
having a movable part bearing with an adjustable pressure 
against the armature. 


920,626. DYNAMO-ELECTRIC MACHINE. Jakob E. Noeggerath, 
Schenectady, N. Y., assignor to General Electric Company, 
New York. Filed July 23, 1908. The collector rings and 

, brushers of a unipolar generator have magnetic materia] in 
their composition and coils surrounding the path of a Stray 
flux passing through the brushes. 


920,627. CURRENT-COLLECTING APPARATUS. Jakob E. Noeg- 
gerath, Schenectady, N. Y., assignor to General Electric Com- 
pany, New York. Filed August 23, 1907. Relates to the con- 
struction of the brush-holder supporting bracket for a unipolar 
machine. 


A 


920,809.—INDUCTION GENERATOR. 


920,649. PROTECTION FOR ELECTRIC METERS. Guy R. Rad- 
ley, Milwaukee, Wis. Filed November 8, 1905. Fuses are 
placed on the service and load sides of the meter, the latter 
being of such a size as to be blown first. A metallic case 
encloses the fuses. 


920,652. TESTING APPARATUS. Forrest E. Ricketts, Baltimore, 
Md. Filed February 21, 1908. Includes a variable inductance, 
a transformer having its primary connected therewith, and a 
variable resistance in parallel with the primary. 


920,654. RAILWAY SIGNALING SYSTEM. William G. Roome, 
Los Angeles, Cal., assignor to the Union Switch & Signal 
Company, Swissvale, Pa. Filed July 10, 1906. Track devices 
along a block system control automatic electric signals on 
the trains and at the dispatcher’s office. 


920,667. AUTOMATIC SWITCH. Adolph W. Schramm, Riverton, 
N. J., and Alfred E. Oswald, Philadelphia, Pa., assignors to 
Electro Dental Manufacturing Company, Philadelphia, Pa. 
Filed August 29, 1907. Consists of two members, one having 
means for maintaining it in one of two bowed positions, and 
the other being capable of moving the first member from 
one to the other position. 


920,674. TROLLEY. John Shepherd, Chicago, Ill., assignor of 
one-half to John Shepherd, Chicago, Il]. Filed September 3, 
1907. The harp is pivoted in a socket at the head of the 
trolley pole for slight sideward movements. 


920,702. SPARK PLUG. Fred H. Weinhauer, New York, N. Y. 
Filed September 26, 1908. Means are provided for insuring 
perfect connection between a cable and a shell electrode. 


920,709. ELECTROMAGNETIC GUN. Eli M. Alderman, Sharon, 
Pa. Filed June 8, 1908. A double-barreled gun comprises a 
series of electromagnets, each constituting a single section of 
each barrel. 


7 -PHASE MOTOR. Ernst F. W. Alexanderson, 
A A N. Y., assignor to General Electric Company. 
Filed December 26, 1907. A motor of the commutator type 
has inducing and exciting windings on the stator connected 
in series with each other and with main commutator uly abe 
on the line of magnetization of the inducing winding, ve. ting 
brushes similarly related to the exciting) winding, and /a-trans- 
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former having its primary in series with the main brushes 
and its secondary in series with the exciting brushes. 


920,723. MAIL-POUCH RECEIVING AND DELIVERY APPARA- 
TUS FOR RAILWAY CARS. Chauncey W. Broughton, Carl- 
ton, Ill. Filed August 3, 1908. A pivoted support for a mail 
pouch upon a car has an electromagnet for holding it in 
its retracted position, a dog for locking it there and auto- 
matically breaking the circuit, a second electromagnet for 
releasing the dog, and means for alternately closing the cir- 
cuits of the two magnets. 


920,724. ELECTRICALLY-OPERATED STARTING DEVICE. Har- 
old H. Brown, Boston, Mass. Filed July 27, 1907. Combined 
with an igniter and an electrically-operated valve for each 
cylinder is a distributor with a number of segments and 
means for connecting in multiple the igniter and the electric 
valve of each cylinder with one of the segments. 


920,725. COOLING DYNAMO-ELECTRIC MACHINES. John G. 
Callan, Lynn, Mass., assignor to General Electric Company, 
New York. Filed April 23, 1906. A fan and curved reflector 
are provided for forcing air against the commutator. 


920,745. ELECTROMAGNETICALLY OPERATED INTERRUPT- 
ER IGNITING DEVICE FOR EXPLOSION MOTORS. Gottlob 
Honold, Stuttgart, Germany. Filed August 7, 1906. An iron- 
clad electromagnet has its poles within the coil and a pivoted 
armature arranged to operate a movable electrode. 


920,778. ELECTRICAL PROTECTIVE DEVICE. Charles A. Rolfe, 
Adrian, Mich., assignor to Rolfe Electric Co., Rochester, 
N. Y. Filed December 29, 1903. A reversible heat cartridge 
is provided with means whereby one operation places it in 
condition for operating in a reversed position. 


920,782 and 920,783. INSULATED RAIL JOINT. Reuben W. 
Smith, Marietta, Pa., assignor to the Rail Joint Company, 
New York, N. Y. Filed January 13, 1908. There are sepa- 
rate discontinuous joint bars for each rail, each having a 
longitudinal splice arm coupled to the adjacent joint bar and 
means for insulating the rails from each other. 


920,786. ELECTRICAL APPLIANCE. James S. Stewart, New 
York, N. Y., assignor to Annie Stewart, New York, N. Y. 
Filed February 25, 1908. A porcelain receptacle has grooves 
on its outer surface for receiving wood screws. 


920,798. MEANS FOR COOLING ELECTRIC MOTORS. John 
B. Wiard, Lynn, Mass., assignor to General Electric Company, 
New York. Filed February 23, 1907. The rotor of an in- 
duction motor has hollow conductors and a blower arranged 
to force air through them. 


920,801. INSULATED RAIL JOINT. Benjamin Wolhaupter, New 
York, N. Y., assignor to the Rail Joint Company, New York, 
N, Y. Filed April 24, 1907. A two-part-base rail joint com- 
prises opposite side joint bars, each of which is provided 
along one end with an integral base section for supporting 
one of the rail ends, and at a central point with an integral 
dependent reinforcing girder and with insulating means. 


920,809. INDUCTION GENERATOR. Ernst F. W. Alexanderson, 
Schenectady, N. Y., assignor to General Electric Company, 
New York. Filed August 3, 1907. The method of putting 
into circuit an induction-generator consists in connecting it 
as a synchronous machine with direct-current excitation and 
half its normal number of poles, synchronizing it with the 
busbars, and then connecting it to the busbars as an induc- 
tion machine with its normal number of poles. 


920,827. ELECTRIC-LIGHTING SYSTEM. John L. Creveling, 
New York, N. Y., assignor to Safety Car Heating & Lighting 
Company. Filed May 28, 1908. A voltage-regulator for an 
axle train-lighting system has one magnet connected in series 
with the generator and another across the storage battery. 


920,833. SYSTEM OF TELEGRAPHY. Robert L. Dean, Kansas 
City, Mo., assignor to Dean Rapid Telegraph Co. Filed 
April 5, 1906. The transmitter consists of a pair of reversely- 
driven worms, a contact maker and breaker, a shifting nut 
carried thereby, and means for actuating a shifting lever so 
that it will alternately throw the shifting nut into engage- 
ment with the worms, 


920,843. ALTERNATING-CURRENT MOTOR CONTROL. Fried- 
rich Eichberg, Berlin, Germany, assignor to General Electric 
Company. Filed October 26, 1906. Consists in employing as 
rotor terminals at starting, brushes displaced from each 
other less than 180 electrical degrees, and in employing, as 
terminals for running, brushes displaced from each other by 
180 electrical degrees. 


920,845. DYNAMO-ELECTRIC MACHINE. William L. R. Em- 
met, Schenectady, N. Y., assignor to General Electric Com- 
pany. Filed November 22, 1907. A rotary converter has a 
stationary vertical shaft, a thrust block on its top, a second 
thrust block bolted to the hub of the armature spider and 
co-operating with the upper block, and a guide bearing car- 
ried by the hub and engaging the shaft. 
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920,846. DYNAMO-ELECTRIC MACHINE. Hermann F, T. Er 
ben, Schenectady, N. Y., assignor to General Electric Com. 
pany, New York. Filed February 1, 1907. The end plate for 
the rotor of an induction motor has a cylindrical flange 
projecting from its outer edge, the edge being slotted at 
numerous points to break its conductive continuity, the slots 
being arranged in planes parallel to the axis of the rotor 
and extending radially therefrom. . 


920,853. ARC-LAMP HEADLIGHT. Richard Fleming, Lynn, 
Mass., assignor to General Electric Company, New York. 
Filed May 6, 1905. Relates to the construction of a para- 
bolic reflector through which pass the arc-lamp electrodes 
and around whose arc focus is a glass globe. 


920,861. RESISTANCE MATERIAL. Henry Geisenhöner, Sche- 
nectady, N. Y., assignor to General Electric Company, New 
York. Filed February 3, 1908. A steam-hardened compound 
of comminuted aluminum with silica and a hydrate. 


920,886. POLE PIECE FOR DYNAMO-ELECTRIC MACHINES. 
Louis E. Underwood, Lynn, Mass., assignor to General Elec- 
tric Company, New York. Filed January 11, 1908. The 
main body of the pole is cast integral with the yoke and 
the pole pieces are laminated. 


920,893. ART OF EXTRACTING ALUMINUM AND OTHER 
METALS. Henry S. Blackmore, Mount Vernon, N. Y. 
Original application filed September 12, 1903. Divided and 


this application filed July 31, 1907. Consists in maintaining 
the fusing of the substances by the action of an alternating 
current and in liberating the desired metal therefrom by the 
action of a direct current, 


920,896. ALTERNATING-CURRENT MOTOR. Ernest F, W. Alex- 
anderson, Schenectady, N. Y., assignor to General Electric 
Company, New York. Filed May 19, 1906. A multipolar 
motor has a rotor with a number of wave windings con- 
nected to successive commutator segments, each winding bav- 
ing a cofl pitch exactly equal to the distance between poles. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of electrical patents (issued by the United 
States Patent Office) that expired May 12, 1909: 
474,355. ELECTRIC RAILWAY. C. H. Baker, Lake Geneva, Wis. 


474,388. DYNAMO-ELECTRIC MACHINE OR MOTOR. C. D. 
Jenney, Indianapolis, Ind. 


474,398. ELECTRICALLY HEATED VESSEL. W. Mitchell, Mal 
den, Mass. 


474,454. EXCITING FLUID FOR GALVANIC BATTERIES. C. 
Lutcke, Jr., Berlin, Germany, 


474,469. LIGHTNING ARRESTER. M. Dickerson, Fort Wayne. 
Ind. 


474,468. ELECTRIC CONDUIT. A. Bruner, Indianapolis, Ind. 


474,472. CLEANING BRUSH FOR ELECTRIC RAILWAYS. R. 
M. Hunter, Philadelphia, Pa. 


474,473. ELECTRIC SNAP SWITCH. G. E. Hutchins, Baltimore, 
Md. 

474,523. ELECTRICAL INDICATOR. J. W. Gibboney, Lynn, Mass. 

474,528. LOCKING DEVICE FOR SWITCH AND SIGNAL OPER: 
ATING MECHANISM. T. H. Patenall, Rahway, N. J. 

474,541. ELECTRIC SWITCH. C. A. P. Willing and R. J. G. 


Violet, Berlin, Germany. 
474,542. THERMOSTAT. A. H. Brintnell, Toronto, Canada. 


474,552. TROLLEY FOR ELECTRIC RAILWAYS. C., E, Friel, 
Boston, Mass. 


474,584. CONNECTION FOR ELECTRIC CONDUCTORS. C. W. 
Tobey, New Bedford, Mass. 


474,600. COMMUTATOR BRUSH. R. Hirsch and H. Meminger, 
Milwaukee, Wis. 


474,623. CIRCUIT CONTROLLER FOR ELECTRIC 
W. S. Andrews, New York, N. Y. 


474,624. DYNAMO-ELECTRIC MACHINE. J. D. F. Andrews, 
London, England. 


474,632. ELECTRICAL SWITCHBOARD. L. A. Fehr, New York, 


474,667. ELECTRIC LAMP SOCKET. W. D. Kurz and H. Amund- 
son, La Crosse, Wis. 


474,670. AUTOMATIC FIRE ALARM. M. Martin, Malden, Mass. 
474,673. ELECTRIC HEAT ALARM. J. Meyer, Jersey City, N.J- 


474,735. ELECTRIC WIND-VANE INDICATOR. H. J. Haight 
New York, N.Y. 
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LAMP RENEWALS. 


Although it is estimated that some 6,000,000 tungsten 
lamps were sold in this country during the past year, it has 
not received what might be termed a “joyous welcome” from 
all central-station managers. Just what proportion of the 
tungsten lamps in use were connected up by company men or 
at least under their supervision it would be hard to determine, 
but unless it was one hundred, the percentage would be too low. 

The most important of all the assets which comprise a 
wholesome public opinion of the product, is the one of proper 
lighting devices, properly installed and properly maintained. 

This asset is one which central stations have always been 
It is vital to the industry and 
any “doubting Thomas” can read the future if he will but 


proud of, and with reason. 


trouble to read the past, taking gas lighting as the example. 

Gas companies have supplied burners, of the open-flame 
type, to customers without charge, since the inception of the 
art. Electric companies followed suit with carbon-filament 
incandescent lamps. 

Along in the nineties the gas man’s high-efficiency lamps, 
perfected by Dr. Auer von Welsbach, came into prominence 
and became justly popular. They were sold indiscriminately 
to whoever would buy, with the natural result that in thou- 
sands of cases consumers felt that they had not really received 
all they were promised. 

While it is true that the mantle gave the gas industry 
a new lease of life, it lost them many friends who could not 
obtain the service they demanded. 

Following close upon the introduction of gas mantles, came 
the gas range, and this proved such a wonderful revenue pro- 
Gucer that the troubles of gas-lighting consumers were lost 
sight of. These appliances were also sold indiscriminately, 
but the day of reckoning must come, and in many cases has 
already arrived. 

Burners and ranges no longer sell themselves, and in seek- 
ing new business the truth is beginning to be felt that neither 
will these appliances maintain themselves, so that the custom 
of maintaining appliances is now largely carried on. 

Now, although the new electric lamps may not have in- 
herent defects as great nor as numerous as the gas appliances 
in question, poor lots of lamps are sure to appear, and as surely 
will cause trouble, not for the lamp makers, but for the central 
station. Even though renewals are not free of charge the lamps 


should always be under the control of the central station. 
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ELECTRICITY AND THE CHILDREN. 


It is said that in the United States the children are the 
real rulers of the country. Certain it is that anything that ac- 
tively hurts the girl or boy, once it is generally known, will 
meet with prompt suppression; but is the condition of the vast 
army of children improved as it might be? 

Mrs. Browning’s immortal verses, “Hear the Cry of the 
Children,” written sixty years ago, did much to start the crusade 
on their behalf, and today restrictions as to age of employment, 
compulsory education, sanitary laws, and public opinion do 
much toward the uplifting of their lot. 

But there is still much to be done, and it is certain that 
electricity will have its share in most of the future work. As 
it is today, many people who should know better, and to whom 
it is an accessible convenience, neglect to use electricity in their 
dwelling places, be it house or flat. Now, it is certain that the 
air of a nursery cannot be too pure, and members of the Na- 
tional Electric Light Association who put forward all manner 
of arguments on behalf of the use of electric light should never 
miss this point. They must insist always that physicians ad- 
vise gas should never be used at all in the children’s rooms or 
in schools if it is possible to do without it. 

It is pure air in early life that makes the future constitu- 
tion. 

Gas in burning gives off quantities of carbonic acid and 
sulphuretted hydrogen which vitiate the air. An even better 
light is oil. Less objectionable still is the light of candles. Two 
candles produce nearly as much carbonic acid as a full grown 
man. The flame of a lamp or gas burner will poison the air 
with carbonic acid to the same extent as two adults. 

As to gas, it is a baneful product charged with all sorts of 
lung complaints, poisoning all members both of the animal and 
vegetable kingdoms within doors. The condition of ferns where 
gas is used is usually noted very quickly, but how about the 
children? Physicians say gas should never be used or kept 
burning in night rooms. The most healthy light that can be 
burned is, of course, electric light, and members of the National 
Electric Light Association should first, last and all the time use 
this great sanitary argument in order that electric installation 
should be made wherever possible. 


LIGHTING COPLEY SQUARE. 


Copley Square is much the finest public place architectu- 
rally in Boston, and one of the finest in the United States. 

Across one entire side runs the Public Library and along 
the opposite side, about 400 feet distant, is Trinity Church. The 
Museum of Fine Arts bounds one of the remaining sides and 
parallel with this and about 320 feet away is Boylston Street, 
with a row of fine buildings, including the Old South Church, 
on the other. 

Until very recently this square has been lighted with seven 
direct-current enclosed are lamps by the Boston Edison Com- 
pany, but under the new street-lighting contract the work 18 
done with three flaming arc lamps of the General Electric make. 
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It is of interest to note that this change in the type of 
lamp and, as will appear presently, in the method of erection, 
brings the lighting of Copley Square into line with that of 
Brandenburger Square in Berlin, where, as noted in our edi- 
torial of April 17, flaming arcs are in use. 

The seven direct-current enclosed arc lamps that have been 
cisplaced were distributed around Copley Square at an elevation 
of nineteen feet above the ground, and at their normal rating 
of 500 watts each the power expended in lighting the space 


was 3,500 watts. 


In the application of flaming arcs to this public space the 
number of lamps and the total power consumed has been re- 
duced more than one-half, the lamps have been moved toward 
the center of the square, and the height of each has been mul- 
tiplied by nearly three. 

Each of the flaming arc lamps operates with 6.7 amperes 
direct-current and seventy-five to eighty volts, representing per- 
haps 520 watts on an average, or a little more power than one of 
the displaced lamps. The three flaming arcs are located in the 
square, so that the lines joining them form a triangle, with 
one side about 250 feet and each of the other two sides about 
200 feet long, as nearly as was determined by pacing, and each 
lamp has the center of its globe fifty-two feet above the ground. 

In the Brandenburger Square at Berlin, the flaming arcs 
are reported to have an elevation of fifty-nine feet. 

As might be expected with the elevation of fifty-two feet, 
equal to one-fourth to one-fifth of the distances between lamps, 
a fine distribution of light is obtained in Copley Square, and 
this was demonstrated to the public a few nights since by light- 
ing alternately the seven enclosed arcs and the three flaming 
arcs, at an hour previously announced by advertisement in the 
newspapers. 

A large part of the saving effected by the substitution of 
the flaming are lamps for the enclosed arcs at Copley Square 
has gone to the public in the form of lower rates, for the yearly 
price of each flaming arc is $156, or $468 for the three, while 
the former price of the enclosed arcs was $118 each, or $828 for 
the seven. Under the new contract the yearly rate for the 
enclosed arcs that remain in use is $92.39 each. 

Owing to the high efficiency of the flaming arcs and the 
good distribution obtained by their elevation fifty-two feet above 
the ground, it would perhaps be impossible to find another pub- 
lic space in the United States today where as high a minimum 
illumination is obtained with an equal number of watts per 
square foot of area as that at Copley Square. 

At Park Square, a pair of the flaming arc lamps have been 
erected on a cross bracket at a single pole, but in this case the 
centers of the lamp globes are only forty-three feet above the 
pavement. 


MUST THE TRUNK LINES BE REBUILT? 

A prominent railroad president has told the public a 
the trunk lines must soon be rebuilt to carry the increasing 
tiaffic, and many facts appear to support this conclusion, if 
the steam locomotive is to continue to furnish the motive power. 


aS TT oT ee ee A ess 


May 22, 1909 


It is well known that in the effort for economy in trans- 
portation the limit in the length of freight trains has been 
substantially reached, unless the tractive power of the loco- 
motive can be increased. The tractive power is simply a 
function of the weight on the locomotive drivers, and 
is usually taken at twenty per cent of this weight, so that an 
increase of tractive power means an increase of weight. 

As there are important reasons why the weight of steam 
locomotives should not be greatly increased without extensive 
reconstruction of railways, the demand for greater tractive 
power is really behind the suggestion for reconstruction. 

With the present standard gauge of railways, every in- 
crease of weight and tractive power in the steam locomotive 
means usually an increase in its length, and this lengthening 
process has already been carried about as far as is desirable with 
Wider tracks would, of 
course, permit greater weight in locomotives per foot of length. 


the existing curves on the roads. 


Another and even more serious objection to any large 
increase in the weight of steam locomotives without railway 
reconstruction is the lack of strength and capacity in tracks 
and bridges to safely and economically sustain this increase. 
How important this lack of track and bridge capacity really 
is may be gathered from some facts in the history of American 
railways. 

One of the most striking facts in this history is the great 
and constant increase in the weight of locomotives, from the 
The weight of the 
Grasshopper engines on the Baltimore & Ohio, in 1835, was 


early days of railroads to the present time. 


10.7 tons, in 1851 Winans’ Camel on eight wheels weighed 
37.3 tons, the Consolidation engines of 1875 had a weight of 
52.6 tons, and the Consolidation engines of 1894 reached 80.4 
tons. Engines on the New York Central and other railroads 
showed a similar rate of increase, and at the present time steam, 
locomotives have passed the 100-ton mark. 

With this multiplication of locomotive weights by ten in 
seventy-four years, and the doubling of these weights since 
1873, the strength of tracks and bridges on the railroads has 
not kept pace. Rails still rest directly on the wooden ties, 
though their sections and weights have largely increased, and 
many bridges that were built in the seventies and eighties are 
still in use today. 

Examples of these early bridges still in use are the Steel 
Arch Bridge across the Mississippi River at St. Louis, and 
the Cantilever Bridge of the Michigan Central Railroad at 
Niagara Falls. 

Many of these early railroad bridges have been strength- 
ened from time to time to keep them safe with the increasing 
Weight of steam locomotives, but there is, of course, a limit 
heyond which this process of strengthening an old structure 
becomes impracticable. So it is that many railroad bridges, 
Which will „have many years of useful future life if used by 
the existing locomotives, must be replaced as soon as much 
heavier locomotives come into use. 

Such a reconstruction of the trunk lines as is demanded 
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by the prospective increase of weight in steam locomotives 
will include wider cuts and fills, curves of longer radii, longer 
ties for wider gauge tracks, heavier rails and probably chairs 
to distribute the rail pressure over more surface, and wider 
and stronger bridges to carry the heavier locomotives. 

The expense of all this reconstruction must run into hun- 
dreds of millions of dollars, and it is thus an important ques- 
tion whether a large part of this expense cannot be saved by 
the substitution of electric for steam locomotives ? 

Electric locomotives, like those that develop steam power, 
must, of course, depend on the weight concentrated on the 
driving wheels for their tractive effort, but the entire weight 
of the electric locomotive may be on the drivers. Thus on 
the Valtellina line the weight of electric locomotives is 140,000 
pounds and they develop a tractive power of 28,000 pounds, or 
twenty per cent of this weight. 

With steam locomotives, on the other hand, the freight 
type usually has eighty to ninety per cent, and the passenger 
type only fifty to seventy-five per cent of its weight on the 
driving wheels. It follows that electric locomotives of the same 
weights as those now operating with steam will exert ten to 
100 per cent more tractive power. 

Such increase of tractive power can readily be provided 
for in the electric parts of locomotives without exceeding the 
In 
fact, the power capacity of electric locomotives on tracks of 


present widths of the steam type and in even less length. 


the present gauge may readily be carried much beyond what 
is possible with steam, and the recent design of electric loco- 
motives of 5,600 horsepower capacity each for use in the tunnel 
of the Pennsylvania Railroad terminal at New York is an 
illustration on this line. 

Another great advantage of electric locomotives, where an 
increase of tractive power on present tracks and bridges is 
required, lies in the practicability of connecting two or more 
of these locomotives to act as a unit under a single control, 
which cannot be done with steam machines. By such con- 
nection of electric locomotives several times the weight and 
tractive power that can safely be concentrated in a single steam 
locomotive on many of the present bridges can be obtained. 
As two electric locomotives coupled in tandem would have a 
combined length equal to, say, twice that of a steam locomotive, 
the weight per foot on bridges need not be increased by such 
coupling. 

It appears from the above that at least twice the tractive 
power of the steam locomotive may be obtained by the use of 
electricity, with no increase of the weight per foot on tracks 
and bridges, and in this way the length and capacity of trains 
may be doubled without increase of stress in existing railroad 
structures. 

Any such increase of train capacity would appear to re- 
move to the distant future any necessity for the general re- 
construction of railroads in the way indicated above, and would 
certainly permit the use of present bridges for many years 
to come. 
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REDUCING THE TIME CONSTANT IN 
MAGNETIC TESTS. 


BY F. M. HARTMANN AND ALBERT BALL. 


For the purpose of determining the 
magnetic properties of test pieces, the 


“yoke and bar method” is, in a great many » 


cases, the most convenient, the test pieces 
being most readily obtained in this 
form and the windings are made once for 
all, giving a permanent piece of appa- 
ratus. 

One difficulty, however, is frequently ex- 
perienced, t. e., the time of building up 
and decaying of the current in the mag- 
netizing coil may be a large fractional 
part of the period of the ballistic gal- 
vanometer at hand. As a matter of fact, 
cases have presented themselves where the 
time of reversal of the current, due to the 
inductance of the magnetizing coil, was 
greater than the time of swing of the 
galvanometer coil. 

The time of building up may, of course, 
be reduced to any desired value by intro- 
ducing the proper amount of resistance in 
series with the magnetizing coil. 

The following method has been found 
perfectly satisfactory in this respect, and 
possesses the further advantage of per- 
mitting the applied electromotive-force to 
be varied at pleasure: 

In the accompanying circuit diagram 
AB is a non-inductive resistance of such 
current-carrying capacity that it may 
be connected across a circuit E of 250 
volts or more. R is a variable non-in- 
ductive resistance connected in series with 
the magnetizing coil of self-induction L 
and resistance r. 

Let the sliding contact be in such a 
position that the resistance, AB, is broken 
into the parts a and b. When the switch 
is closed the electromotive-force, e, applied 
to the branch including the magnetizing 
coil is obviously a variable. Let 1 be the 
instantaneous value of the current in the 
magnetizing coi], and 1, the value of the 
current at the same instant in the resist- 
ance b. The simultaneous value of the 
current in a ist + t, 

The equation for the current in b is, 


ina (1) 
; di 
but e=(R+r)i+L P (2) 
| Rr. Ldi 
hence, a a+ b di’ (3) 
Again, E=a (1,+1) +e; (4) 


substituting in (4) fore and i, the values 
as found in (2) and (3), we have: 
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5 * (Rap G4 PE 
a du E 
ai+(R+r)i+L-y; (5) 


rearranging, we have: 


E-(R+n(§ +1) + a) i+ 


a di 7 
L (G +1)5; (6) 

Designating the first coefficient by m 
and the second by n, equation (6) may be 


written: 


di 
EK=m+n—; 7 
tn; (7) 
Separating the variables, we have: 
di m 
—_ = — — dt. 
LE n 8) 
| m 
By integration and transposition: 
. E A m ; 
i= — +Ce- x (9) 
m 


From the conditions, when t=0, i= 


0; C= = found, and equation (9) 


becomes: 


(10) 


CIRCUIT DIAGRAM IN MAKING MAGNETIC 
TESTS. 


Substituting in equation (10) the 
values of m and n, we obtain: 


a 
mre ET 


REDT 
re) (11) 


It can readily be shown that on break- 
ing the circuit the equation for the cur- 
rent js: 

E _ Apr bi 
(R+r)(F 41) +a (12) 

Equations (11) and (12) plainly show 
the advantage of this method in reducing 
the time constant, and what relations to 
choose between a, b and R to work to the 
best advantage. It is, of course, under- 
stood that L is not a constant in a circuit 


containing iron; but that does not invali- 
date the argument. 


i= 
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United States Statistical Abstract. 


The Statistical Abstract, which origi- 
nated thirty years ago, and which in its 
first issue was a thin pamphlet of but 
little over 100 pages, has been issued an- 
nually by that bureau since that date, 
increasing from year to year the scope of 
its operations, until it now includes 
within its more than 700 pages informa- 
tion regarding a great variety of subjects 
concerning conditions in the United 
States. 

The latest edition has just appeared. It 
is replete with interesting figures and it 
states, among many other things, that the 
developed waterpower of the United States 
is 5,357,000 horsepower, and the num- 
ber of wheels which it turns at 52,827. 
The estimated coal supply of the United 
States is put down, from statements made 
before the Conservation Commission, and 
included in this volume, at 3,135,708,- 
000,000 tons; while the output from the 
mines of the United States in 1907, the 
vear of the largest production, was 429,- 
000,000 tons. 

The wealth of the United States in 
1850, according to the figures of the Cen- 
sus Office, was seven billions of dollars, 
speaking in round terms; in 1860, six- 
teen billions; in 1870, thirty billions; in 
1880, forty-three-and-one-half billions; in 
1890, sixty-five billions; in 1900, eighty- 
eight-and-one-half billions; and in 1904, 
107 billions; the average wealth per cap- 
ita being, according to the same authority, 
in 1850, $308; in 1860, $514; in 1870, 
$780; in 1880, $850; in 1890, $1,039; in 
1900, $1,165; and in 1904, $1,310. 
ops 


Aerial Torpedoes. 


Some experiments with aerial torpedoes 
are being carried out by Professor Weich- 
ert of the Meteorological Institute at Got- 
tingen. These flying torpedoes are driven 
by small electric motors and travel at a 
great speed. Control of the machine dur- 
ing flight by means of electric waves 18 
one of the objects to be attained by these 
experiments, which the Krupp company, 
of Essen, Germany, is now subsidizing to 
the extent of $2,500 a year. 

Professor Weichert is also desirous of 
investigating the atmosphere conditions at 
high altitudes by means of electrically 
driven and controlled flying machines 
which ean be directed to a great height 
and brought back to the starting point 
bv the operator from a point on the earth. 
T'he speed attained by the aerial torpedoes 
iz tremendous, vet their dirigibility 1 
as perfect as with the submarines. 
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THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


THIRTY-SECOND CONVENTION, 
CITY, JUNE 1-4. 


ATLANTIC 


Arrangements are about complete for 
the thirty-second convention of the Na- 
tional Electric Light Association, which 
will be held at Atlantic City, N. J., June 
1, 2, 3 and 4. 

A special rate of a fare and three- 
fifths on the certificate plan for the round 
trip has been authorized by the various 
trafic associations. The Electrie Light 
Special will leave Chicago for Atlantic 
City Sunday, May 30, at 3 p. m., arriv- 
ing early Monday afternoon, May 31. 
This train will run as a second section 
of the eighteen-hour flyer over the Penn- 
svlvania Railroad, and will be under the 
supervision of J. J. Schayer. A special 
train will leave New York at 9:55 a. m. 
Monday, May 31, and a special train is 
being arranged from Boston. 

The arrangements for the entertaining 
of those in attendance at the convention 
have been receiving the active attention 
of the entertainment committee. 

For Monday night arrangements have 
been made to have the pier given over for 
the exclusive use of the delegates and 
guests. The exhibition of Class J) mem- 
bers will be formally opened at 8 o’clock. 
The reception will be held in the same 
hall at 9 o’clock, to be followed by danc- 
ing, at which light refreshments will be 
served on the balconies overlooking the 
ocean and the boardwalk. 

For Wednesday afternoon the Inlet 
Baseball Park has been secured and a 
baseball game is scheduled between teams 
made up of members representing the 
East and the West. 

On Thursday evening the large meet- 
ing room on the pier will be the scene 
of a unique entertainment. This feature 
has been designated a Café Chantant and 


a high-class musical and vaudeville enter- 


‘tainment will be produced. 

The demand for exhibition space has 
necessitated many additional booths. 
The following members will exhibit: 

Allis-Chalmers Company, New York 
city; American District Steam Company. 
New York city; American Flectric 
Heater Company, Detroit, Mich.; Ameri- 
ean Electric Lamp Company, Philadel- 
phia, Pa.; Anderson Carriage Company, 
Detroit, Mich.; A. & J. M. Anderson 
Manufacturing Company, Boston, Mass. ; 
Baker Motor Vehicle Company, Cleve- 
land, Ohio; C. W. Lee Company, New 
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York city; Columbus Buggy Company, 
Columbus, Ohio; Commercial Truck 
Company, Philadelphia, Pa.; Cooper 
Hewitt Company, Pittsburg, Pa.; C. J. 
Toerring Company, Philadelphia, Pa.; 
Crocker-Wheeler Company, Ampere, N. 
J.; Dearborn Drug and Chemical Com- 
pany, Chicago, Ill; Dossert Company, 
New York city; Duncan Electric Manu- 
facturing Company, Lafavette, Ind.; Du- 
plex Metals Company, New York tae 
Economical Electric Lamp Company, 
New York city; Electrical Storage Bat- 
tery Company, New York city; Electrical 
World, New York city; ELECTRICAL Re- 
VIEW AND Western ELectricran, Chi- 
cago, Ill.; Electrice Suction Sweeper Com- 
pany, a Berlin, Ohio; Federal Elec- 
trie Company, Chicago, Ill.: Fibre Con- 
duit Company, Orangeburg, N. Y.; Fort 
Wayne Electric Works, Fort Wayne, Ind. ; 
Fraley Hand Vibrator Company, New 
York city; General Electric Company, 
Schenectady, N.. ¥.; General Vehicle 
Company, Long Island City, N. Y.; H. 
B. Camp Company, New York city; H. 
W. Johns-Manville Company, New York 
city; John A. Roebling’s Sons Company, 
Trenton, N. J.; Metropolitan Engineer- 
ing Company, Brooklyn, N. Y.; Mineral- 


lac Company, Chicago, Ill; National 
Electric Lamp Association, Cleveland. 


Ohio; Nernst Lamp Company, Pittsburg, 
Pa.; Novelty Incandescent Lamp Com- 
pany, Emporium, Pa.;  Pettingell-An- 
drews Company, Boston, Mass.; Philadel- 
phia Electric Manufacturing Company, 
Philadelphia, Pa.; Pittsburg Transformer 
Company, Pittsburg, Pa.; Pittsburg Re- 
inforcing Pole Company, Pittsburg, Pa. ; 
Popular Electricity Publishing Company, 
Chicago, Ill; Sangamo Electric Com- 
pany, Springfield, Ill; Southern Ex- 
change Company, New York city; Stand- 
ard Underground Cable Company, Pitts- 
burg, Pa.; Studebaker Automobile Com- 
pany, New York city; Star Electrical 
Concern, New York city; Simplex Elec- 
trie Heating Company, Cambridge. 
Mass.; Standard Electric Accumulator 
Company, New York city; The Rauch & 
Lang Carriage Company, Cleveland, 
Ohio; The Ricker Manufacturing Com- 


pany, Rochester, N. Y.: Tungstolier Com- 
pany, Cleveland, Ohio; United States 


Light and Heating Company, New York 
city; Wagner Electrice Manufacturing 
Company, St. Louis, Mo.; Western Elec- 
tzie Company, New York city: Westing- 
house Electric Manufacturing Company, 
Pittsburg, Pa.; Woods Motor Vehicle 
Company, Chicago, T. | 
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Annual Meeting of the American Insti- 
tute of Electrical Engineers. 

On Tuesday evening, May 18, was held 
the annual mecting of the American In- 
stitute of Electrical Engineers in the 
auditorium of the Engineering Societies 
Building in New York city. The board 
of directors presented its report for the 
fiscal year. Reports from the officers and 
from several standing committees were 
aiso presented and accepted. The nom- 
inating committee presented its list of 
nominations for officers for the ensuing 
ycar, based on the previous vote of the 
membership of the Institute. Following 
this came the formal annual election of 
officers. By the adoption of the com- 
mittee’s nominations, the officers declared 
elected are: 


President—Lewis B. Stillwell, New 
York city. 
Vice-Presidents—John J. Carty, New 


York city; Paul M. Lincoln, Pittsburg, 
Pau.; Paul Spencer, Philadelphia, Pa. 

Managers—A. W. Berresford, Milwau- 
ie Wis.; W. ies Murray, New Haven, 

Conn. sH. H. Norris, Ithaca, N. Y.; S. 
D. ine, Nae York city. 

Treasurer—George A. Hamilton, New 
York city. ~*~ 

Secretary—Ralph W. Pope, New York 
city. 

The technical portion of the meeting 
consisted of the reading of a paper on 
“The Patent System in Its Relation to 
Industrial Development,” by Frederick P. 
Fish of the law firm of Fish, Richardson, 
Herrick and Neave, of Boston, and for- 
merly president of the American Tele- 
phone and Telegraph Company. 

Following the reading of the paper, the 
subject was discuss¢d’ by Francis B. 
Crocker, Albert G. Davis, Arthur Von 
Broesen, Edgar Bull, Thomas B. Kerr, 
Charles P. Steinmetz, Livingston Gifford, 
Charles A. Terry and E. W. Rice, Jr. 
An abstract of this paper and of the dis- 
cussion upon it will be given in these 
columns in the next issue. 

— 0 @o—__—_ 
Welds Copper and Steel. 

Matthew Wilson of Dysart, Ia., says 
he has invented a process of welding cop- 
per and stecl. He also says he has welded 
two pieces of copper as solidly as if they 
were molded. 

He exhibits in his shop at Dysart a 
hammer, the handle of which is of eop- 
per and the face of steel. He can be 
seen pounding an anvil any day with this 
kammer. He says his process of welding 
is the first in the history of the world to 
prove successful. 
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Electrical Engineering at Armour Insti- 
tute of Technology. 

At the close of its present collegiate 
year, which is its sixteenth and has been 
one of its most successful, Armour Insti- 
tute of Technology has made a number 
of changes that will materially advance 
the standard of its educational work. 
Among these is the decision to drop the 
preparatory courses within the next year 
and to devote the entire energies of the 
institution to the highest grade of engi- 
neering work. This is in line with a gen- 
eral policy adopted some vears ago, as 
the result of which a number of other 
subsidiary educational efforts have been 
eliminated for the betterment of the 
strictly technical courses. 

Another change of particular interest 
that has just been carried out is the re- 
organization of the department of elec- 
trical engineering which will enable it to 
give a still more thorough and better co- 
ordinated course and one which will be 
in closer harmony with the latest and 
best practice in this engineering line. 
While the teaching of the fundamental 
principles forms the groundwork of the 
course, there has been incorporated with 
it enough of the practical applications of 
these principles to actual problems in 
both general and specialized lines to give 
the student a good grasp of the com- 
mercial as well as the purely technical 
aspects of his future engineering work. 
The location of the Institute in Chi- 
cago is particularly favorable in this con- 
nection. 

To show how the student advances in 
his electrical studies it will suffice to note 
the time devoted to these studies. In the 
freshman year, as in most of the higher 
technical schools, no specialized engineer- 
ing work is taken up, but the entire time 
is given to the advanced scientific and 
mathematical work upon which all engi- 
neering is based, as well as to drafting, 
shop-work and several cultural studies. 
In the sophomore year, besides these aux- 
iliary studies six hours per week is “de- 
voted to the theory and practice of elec- 
trical measurements in the lecture room 
and laboratory. During the junior year 
this is continued and the theory and de- 
sign of direct-current dynamos is taken 
up, the total class room and laboratory 
work of the electrical studies taking 
eleven hours per week. In the senior 
year fifteen hours per week is devoted to 
electrical subjects, which comprise alter- 
nating currents and alternating-current 
machinery, power transmission, electrical 
machinery design, central-station design, 
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operation and testing of dynamo-electric 
machinery. Besides these regular senior 
electrical studies, there is an opportunity 
for the student to select one ,or more 
elective studies from the following: Il- 
luminating engineering, electric railways, 
telephony, electrochemistry; the choice 
of all these electives would require twelve 
hours per week. 

There has been added to the laboratory 
equipment of the department, which al- 
ready was exceptionally complete, a large 
number of standard and special instru- 
ments. A new calibrating table for test- 
ing and standardizing instruments is to 
be installed. The laboratory storage bat- 
tery of sixty 240-ampere-hour cells has 
been completely overhauled and new 
charging and discharging facilities pro- 
vided. An additional potential battery 
of 120 storage cells has been put in. 
Among the new machinery in the dynamo 
laboratory is a ten-kilowatt two-phase 
permutator and two single-phase railway 
motors. 

As an indication of the character of 
the work done in the electrical depart- 
ment may be mentioned some of the titles 
of theses prepared bv students of the 
electrical course that are about to grad- 
uate: 

“The Effect of Frequency on Holding 
Power of Lightning Arresters;” “The 
Permutator (Rouge-Faget Type) ;” “The 
Characteristics of Magnetic Fields Within 
Conductors ;” “The Electrification Proj- 
ect of the Chicago Suburban Service of 
the Chicago, Burlington & Quincy Rail- 
road ;” “The New York and Philadelphia 
Electric Railway Project;” “Conditions 
Influencing the Phase Angle Between 
Primary and Secondary Currents of Cur- 
rent Transformers;’ “An Experimental 
Determination of the Possibilities of the 
Capillary Electrometer as an Oscillo- 
graph;” “An Experimental Study of the 
Globe Photometer ;” “Electrification Proj- 
ect of the Illinois Central Railway Sub- 
urban Service at Chicago ;” “A Complete 
Test and Report of the Knickerbocker 
Ice Company’s Plant;” “Methods of Pro- 
ducing Quadrature Between the Fields 
of Alternating-Current Wattmeters.” 

At the thirteenth annual commence- 
ment, which will be celebrated on the 
evening of May 27, at Armour Assembly 
Hall, there will be graduated twenty- 
seven students in electrical engineering, 
nineteen in civil engineering, thirteen in 
mechanical engineering, seven in chemical 
engineering, four in fire-protection engi- 
neering and three in architecture. Ad- 
vanced degrees will be conferred upon the 
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following numbers of graduates: Ele. 
trical engineer, five; civil engineer, five: 
mechanical engineer, four; chemical en- 
gineer, one. The principal address at 
tliese exercises will be made by Dr. Charles 
F. Thwing, president of Western Reserve 
University, Cleveland, Ohio. 

The staff of the department of ele. 
trical engineering, as reorganized for the 
next school year, is composed of: Emei 
H. Freeman, professor of electrical engi- 
neering and director of the department; 
John E. Snow, associate professor; David 
P. Morton, associate professor; William FP. 
Barrows, Jr., assistant professor; George 
E. Marsh and Harold W. Nichols, in- 
siructors. By special arrangement J. M. 
S. Waring, electrical engineer of the Chi- 
cago office of the Electric Storage Battery 
Company, will give a course of two lec- 
tures per week on electric railways. To 
those familiar with Armour Institute af- 
fairs the personnel of the department 
insures it a success beyond all measure 
of the excellent results already achieved. 


seq 
Third Avenue Railroad Sale. 


The decree of foreclosure against the 
Third Avenue Railroad, New York city, 
under the refunding mortgage of 1900, 
trusteed by the Central Trust Company 
of New York, was filed on May 17 with 
the clerk of the United States Circuit 
Court. Under the decree the property of 
the road’ is to be sold on September ¢, 
1909, on the steps of the County Court 
House, unless there is paid within twenty 
days the claim of the trust company for 
$27,560,000 for principal on the mortgage 
and interest at four per cent, since July 
1, 190%, amounting all told to $40,381; 
173. 

The sale is made subject to the first 
lien of the $5,000,000 first-mortgag 
bonds of the Third Avenue Road, sd 
the purchaser is to assume also all pend: 
ing contracts and the obligations of the 
road on contract and tort claims. The 
purchaser will have to deposit $200,000 
with the receiver of the railroad, 
erick W. Whitridge, before the sale 0 
the physical property is made and $100, 
000 before the securities are sold. 

——_e@e———-_. 
Canadian Electrical Association. 

The annual convention of the Canadian 
Electrical Association will be “es 
Quebec on June 16, 17 and 18. a 
entertainment features will oe : 
Seeing Quebec by electric cars, ee 
the Chaudiere Falls, dinner at 
House at Montmorency Falls, gee 
trip around Quebec harbor, inclu 
bridge sight. 
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NEBRASKA ELECTRICAL ASSOCIA- 
TION. 


SECOND ANNUAL CONVENTION AT OMAHA, 
NEB., MAY 11, 12, 13. 


The second annual convention of the 
Nebraska Electrical Association was held 
at the Millard Hotel, Omaha, Neb., on 
May 11, 12,13. President Bullock called 
the meeting to order at 2 o’clock Tues- 
day afternoon, May 11, the morning ses- 
sion having been postponed until that 
time, and introduced Mayor Dahlman of 
Omaha, who made a happy welcoming 
address, presenting the keys of the city 
to the delegates. 

After the president’s reply to the 
mayor’s address, Thomas H. Fritts, of 
Grand Island, was voted temporary secre- 
tary in the absence of Secretary William 
Bradford, who was unable to attend on 
account of illness. 

The president then addressed the meet- 
ing as follows: i 


PRESIDENT’S ADDRESS. 


This completes the second year of our 
association work. I wish to congratulate 
you on both the loyalty and enthusiasm 
of our membership. Both of these quali- 
ties have been tested thoroughly during 
the past year, and each grade 100 per cent 
in efficiency and 100 per cent in the power 
factor. Much real progress has been made 
to improve our organization and to in- 
crease its efficiency. 

There seems to be some misconception 
in the minds of the public as to the ob- 
jects of this association—the impression 
seeming to be, in the minds of some, that 
it is for the purpose of raising prevailing 
rates for electric current. Nothing could 
be further from the truth. We have no 
intention of even attempting uniformity 
of rates, as such a thing would be impos- 
sible, as each central station has different 
cest elements, and different load factors— 
all of which enter into the basis upon 
which correct rates are made—or, at least, 
ought to be made. If one individual or 
corporation owned or controlled all of the 
electric-light plants in the state, there 
would be almost as many different rates 
as we have now. The only object of this 
Association with which I am acquainted 
is this: , 

Mutual improvement electrically, or, in 
other words, by interchange of ideas to 
become better central station operators, 
and to keep abreast of the times in all 
matters electrical. | 

On account of the high cost of coal in 


this state, engincering practices prevailing 
where coal is cheaper are not correct as 
applied to us. 

On account of the progressive spirit of 
our citizens, making our load factor high 
in every town in proportion to its popu- 
lation, our conditions are different from 
nearly all other states. 

So also the increasing and widening 
area of the usefulness of electricity is so 
rapid that we need each to assist the 
other in deciding upon the proper course 
of action in regard to the new things, and 
the new uses constantly coming up. 

We can save each other large items of 
expense in experimentation if we can co- 
operate sufficiently so that we can act 
about these new things like we would if 
one of us owned all of the plants in the 
state. 


If one of you owned all of the plants - 


in the state, you would not try a certain 
new thing in all of them at once, would 
you? If there were three or four new 
things coming up at once, you would try 
one of them in one locality—possibly two 
—and so with each of the others. Why 
can’t we, too, act in this manner, and 
thereby save ourselves a lot of unneces- 
sary expense in trying what may have 
been the correct methods where they have 
been used in the East, but may not be 
right here? There is no excuse for all 
trying the same experiment at the same 
time. 

We ought, in my opinion, to organize 
a new business department for the small 
plants in the state, and have a competent 
man to assist us in securing new business, 
each paying for the work done for his 
plant. 

There is a great deal of business in 
your town that can be secured for you by 
some man who has no pecuniary interest 
in your plant, and who is a stranger to 
your customers. People are so apt to be- 
lieve the stranger in perference to you, 
not because your reputation for truth and 
veracity is bad, but because anything you 
say is discounted. 

I am a strong advocate of local news- 
paper advertising. Last year we used 
practically no other method of soliciting 
residence business, and our new custom- 
ers from this source were almost double 
that of any other one year. 

You can use this space not only to se- 
cure new business, but to keep your cus- 
tomers and the people in your locality 
acquainted with your plant. It gives 
them a personal interest in it. B 

You must get away from the theory 
advanced by Mr. Vanderbilt a great many 
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years ago, that it is none of the people’s 
business how you run your plant. It may 
not be any of their business, but they will 
make it their business if you act on any 
such hypothesis. 

At our last annual meeting, we invited 
the cities and towns of the state operating 
electric properties to join our Association 
—in that way showing them our friendly 
interest, and offering them the benefit of 
our dearly bought experience in the opera- 
tion of these properties, and expecting to 
get theirs in return. They have the same 
problems in the successful management of 
their properties that we have, and there 
is no reason, so far as I can see, why we 
may not be mutually helpful to each 
other. They want their plants to be 
financially successful as much as we want 
ours to be, and it seems to me that if we 
can overcome their prejudice and suspi- 
cion, the result would be of great benefit 
to us both. 

Your president has some unusual views 
on the question of municipal ownership 
which can just as well be taken up here 
as later. I want to call your attention to 
the fact that, in my opinion, when you 
accept a franchise from a city for the 
privilege of using its streets and alleys 
for distributing electric current, and after 
you have gotten all of the “whereases” 
and provisions covering their use, and 
your rights and the city’s rights, all stated 
carefully, there are still some other things 
that you have agreed to on your part 
which you will not find written in the 
agreement which you have entered into 
with the city. One of these is adequate 
service, that is, a plant big enough to 
supply the demands of the citizens as re- 
gards quantity, and a service which is for 
each of the inhabitants within the city 
limits, and delivered to his property upon 
the same basis, regardless of whether his 
business is on a service line, so that it 
will pay a profit or not. 

You have agreed to grow and develop 
this property with the growth and devel- 
opment of the city. This means that 
if you put in a plant for a town with a 
population of 2,000, and a midnight serv- 
ice, that when this town becomes a city 
of 5,000 or more, you must have a plant 
suitable for a city of this size, and prob- 
ably operating a twenty-four-hour service. 

Again, you have agreed to give the citi- 
zens of the city or town good regulation 
and practically continuous service. 

No city will be satisfied—and you ought 
not to expect it to be—with a service 
which is intermittent in its character. 

Accidents will happen, but there is no 
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excuse for their being frequent; and vou 
have agreed, as I stated before, that vou 
will not have them happen. 

Again, while it may not be stipulated in 
vour franchise, you have agreed to give 
them reasonable rates. This question of 
rates is, of course, the most serious one 
with which you have to deal. But, to my 
mind, the question of rates is almost self- 
adjusting. In every community condi- 
tions are different, so that it is impossible 
to say from outside what would be the 
correct rate; but you will find that the 
lowering of some of your rates. especially 
to the long-hour customer, will give you 
the greatest return on your imvestment, 
and, when this is true, no one will dis- 
cover it sooner than vou yourselves. 

It will not be nearly so hard to satisfy 
vour customers with the rates thev are 


getting as it is to satisfy vourself that 


you have established the right rate, be- 
cause we all know that a rate too high is 
much more dangerous to the owner of 
the plant than to the consumers. The 
lower rate frequently may produce a 
greater net profit than a higher one. This 
is in vour contract, although you possibly 
did not see it. 

Now. where all of these “unwritten 
agreements” mentioned above have been 
fulfilled by the central station manager, 
have you ever known a municipal plant 
to be installed? I will confess that I do 
not know of such a case, and I, do not 
believe that you do. Accepting this as 
true. it seems to me that the danger of 
municipal ownership to the central-station 
operator can be made very remote. 

I think, also, that in your dealing with 
the citv for the lighting of its streets that 
vou should be more than liberal—doing 
the citv lighting at very close to your 
cost. . 

You should also thoroughly familiarize 
yourself with the best plan for lighting 
the streets of the city you are operating 
in. and you should give them the benefit 
of this information. 

Education among ourselves as to our 
accounting will help the sentiment which 
seems to be growing compelling municipal 
authorities to adopt methods of account- 
ing which, if not the same as ours, will 
still produce the same results. Proper ac- 
counting will do much to educate the 
people as to just what their municipal 
plants are accomplishing. 

Admitting that the people have rights 
which vou are bound to respect in return 
for their giving vou the use of their 
streets and allevs. still T cannot agree that 
the position taken by some of our courts, 


which seems to indicate a wrong view of 
the public service situation, is right. One 
case in point was where a gas company 
had been ordered by a municipal corpora- 
tion of a sister state to make a ninety-cent 
rate. The Supreme Court of lowa, pass- 
ing upon this question, made use of the 
following statement: 

“Government bonds bearing two per 
cent are selling above par. Railroad 
bonds, drawing four per cent interest, are 
also above par. Therefore it ought to be 
satisfactory to the investors of a gas plant 
if it makes six per cent. If, after a trial 
of the ninety-cent rate, vou can bring 
vour books into court and show that it 
does not produce six per cent, we will 
allow vou to raise your rates.” 

Now, then, while this does not guaran- 
tee that the gas companies are to make 


six per cent during the trial period, it 


certainly takes away the incentive of the 
operator to look after economics. For if 
he is to make six per cent, and is onlv 
going to he allowed to make six per cent, 
why should he quarrel with his payroll? 
With the number of hours his men work ? 
With the number of men employed? 
With the price of coke? With the price 
of gas mains, ete.? And why should he 
add to his work by keeping up a new busi- 
ness department if he is only to make 
six per cent, and the courts will allow 
him to raise his rates so he can make six 
per cent, why should he spend any time or 
mental effort in getting more people to 
use gas, making more work for his men, 
more meters to read, more accounts for 
the bookkeeper, more complaints to re- 
ceive. Why not sit down and be satisfied 
with what comes to him, and even dis- 
courage those that come? 

Does not this finally react upon the 
people themselves? And do not all of 
these so-called regulations, which result in 
hampering the development of these prop- 
erties, finally react upon the people them- 
selves ? 

Who would have invested their money 
in public-utility corporations and have de- 
veloped these properties if the state had 
said six per cent is vour maximum return 
on these investments ? 

And where is the money for those divi- 
dends that were passed in the early his- 
tory of all these companies? And where 
is the money for the risk that was taken 
that these properties would not pav? 

No question is settled until it is settled 
right. And no question is settled right 
when it is settled by arbitrary action. And 
a‘statement that ninety cents is right be- 
eause it looks to the court as if it would 
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make six per cent is nothing but arbitrary 
action. 

It seems to me that the correct method 
for municipalities to adopt in determin- 


ing rates, if it is admitted that they hare 


the right, is to take plants of the same 
size in the United States that are being 
operated by municipalities themselves and 
have experts decide what it is costing 
those people to operate those plants: and, 
it we are furnishing the service as cheaply 
ws they are, everything considered, thev 
ought to be contented—that is, that when 
they consider depreciation, maintenance 
and taxes; if we are willing to meet those 
conditions, they should be both satisfied 
and contented. 

The great difficulty with us and with 
them is that we do not take into con- 
sideration the proper depreciation charge. 
This is the rock upon which many of our 


_ hopes are finally blasted. 


The constant changes in the efficiency 
of machinery have made, especially up to 
the present time, depreciation very high. 

The increasing cost of coal is also mak- 
ing obsolete a great deal of machinery 
that up to ten years ago was considered 
up to date. The outgrowing of ma- 
chinerv by the growth of vour city adds 
again to this account. 

I have not heard of a municipality go- 
ing into the gas business and staying per- 
manently and furnishing gas for the rates 
they are compelling in some places, with- 
out making a heavy drain upon the citi- 
zens by means of taxation. 

I think the time has come when this 
issue should be fairly drawn whether or 
not the operators of these properties are 
to receive anything for the personal ele 
ment—for their wisdom as operators, or 
pay for their lack of wisdom; or whether 
these properties are all to be equalized and 
operated on about the same plan that mu- 
nicipal operations are. 

It would be much easier for us to oper 
ate the plants under the latter method— 
that is, it would not take so much wort 
or mental effort. 

I hope that the central-station mai- 
agers present will each do their share to 
make the meeting a success, and in that 
way derive the greatest benefit from the 
association themselves. I am sure that 
the two years that we have been in exist 
ence have promoted a harmonious feeling 
and a unity of action which cannot help 
but be of great benefit to us in the future. 

In conclusion, I wish to thank the 
members of the association for their o 
form promptness in assisting me iO 
Aiseharee of myyduties during the pas 
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year and to bespeak the same for my suc- 
cessor. ) 

After the reading of President Bul- 
lock’s address a committee was appointed 
to consider the points involved and bring 
them before a later session for discussion. 

Morgan P. Ellis, of Chicago, then read 
an interesting paper on the “Relation of 
the Holophane Prismatic Reflector to the 
New High-Efficiency Units.” Mr. Ellis 
said in part: 

“Since the advent of the new high-eifi- 
ciency units the standard of illumination 
has been constantly rising, so that today 
a progressive merchant is satisfied with 
nothing but the best. Central-station 
managers have now convinced themselves 
that the latest development in the art of 
lamp making, namely, the tungsten lainp, 
is a very good investment for both them- 
selves and their customers, and today the 
most skeptical are pushing this new lamp 
for all it is worth. 

“Illuminating engineers have made it 
possible by compiling data and formulas 
for any central-station or new business 
manager to calculate mathematically the 
wattage required to illuminate any given 
space scientifically. With this knowl- 
edge and the little care in distributing 
the units a most perfect illumination can 
be obtained. 

“Inasmuch as the filament of the new 
lamp is perpendicular and the rated can- 
dlepower is given off horizontally, the use 
of a reflector of some sort is necessitated 
in order to redirect the light ravs to the 
plane of illumination. 

“The lamp companies and eminent en- 
gineers of this country have standardized 
the Holophane prismatic reflector as the 
proper one to use, inasmuch as that is the 
only reflector which is calculated to a 
known distribution. In November, 1908, 
the Holophane Company made some 
sweeping changes in its high-efficiency 
glass, having in mind the fact that the 
bowl-type reflector (which successfully 
hides the intense brilliancy of the unit) 
could be so calculated as to give any one 
of the three distributions required by 
illuminating engineers in their work. 
namely, the extensive, intensive and focus- 
ing type of distribution. 

_ “In this new line of reflectors the merg- 
Ing prism has been utilized, inasmuch as 
it adds to the reflecting powers as well 
as to the beauty of the reflector. This 
line of reflectors is calculated for the 25, 
= is and 100-watt tungsten lamp, and 

es one large bowl-type reflector for 
the 250-watt lamp. 


‘The extensive type of reflector will give 
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an increase of 230 per cent over the bare 
filament between the angles of 0 and 60 
degrees from the perpendicular. The 
basic application of this type of reflector 
is in the lighting of modern-sized rooms 
with single units or groups of units. 

“The intensive type will show an in- 
crease of 460 per cent over the bare lamp 
between the angles of 0 and 45 degrees 
from the perpendicular, giving practically 
the same distribution as the old bowl-type 
reflector. This type of reflector was de- 
signed primarily for the illumination of 
large areas, such as large stores, dining 
halls, ete., where the units are placed well 
up toward the ceiling. 

“The focusing lype is, as its name im- 
plies, a concentrator, and should be used 
in such places as display windows, count- 
ers, desks, ete. ; in fact, wherever the spot- 
light effect is desired. This type will 
show an increase of 1,200 per cent over 
the bare lamp at ten degrees from perpen- 
dicular. 

“To those desiring a more perfect dif- 
fusion than is afforded by the use of clear 
glass the satin or enamel finish is recom- 
mended. In the use of either of these 
finishes it is true that a small percentage 
(approximately fifteen per cent) of the 
efficiency is lost, due to the absorbing 
qualities of the finish, and that the curve 
is a little less broad; but these differences 
are hardly appreciated and are not en- 
tirely lost sight of when softer diffusion 
and artistic effect is considered. 

“In using the Holophane reflector great 
care should be taken to use the proper 
holder, as an entirely different distribu- 
tion from that desired is obtained by the 
use of the wrong one. The form ‘H,’ or 
extension holder, should be used with all 
tungsten lamps which have the skirted 
hase, and the form ‘O’ or regular two-and- 
one-half holder with lamps which have 
the regular carbon bases, such as the new 
twenty-five and forty-watt lamps. - 

“The frosted tip lamp should always be 
used whenever possible, inasmuch as it 
affords a better diffusion for the intense 
rays of the new lamp. This is a matter 
which should not be lost sight of, inas- 
much as the better diffusion we have the 
higher the standard of our illumination, 
and it should be the aim and desire of 
everyone connected with the lighting in- 
dustry to raise that standard as high as 
possible.” 

The paper was followed by a general 
discussion. 

A paper on “Relation of the Nebraska 
Electrical Association to Public-Service 
Legislation” that was to have been read 


925 


hy Secretary Bradford was necessarily 
omitted on account of the secretary’s ab- 
sence, B. C. Adams, of Lincoln, read- 
ing as a substitute abstracts from a paper 
read by Mr. Doherty before the Wis- 
consin Gas Association at Milwaukee last 
May on “Present-Day Tendency on 
Rates,” which invoked an animated dis- 
cussion. 

After this the convention adjourned 
until the following day at 10 a. m. 

Tuesday evening a banquet at Hansen’s 
cafe was tendered the members of the 
association by the Electrical Show man- 
agement, at which George W. Johnston 
acted as toastmaster. 


WEDNESDAY MORNING SESSION. 


After the appointment of financial and 
nominating committees a short paper on 
“Tee Plants,” by L. J. Schwingel, of Hol- 
dredge, opened the Wednesday morning 
session, followed by a discussion, in which 
the president and others took part. 

President Bullock then gave an inter- 
esting talk on “Economy of Operation.” 

After a discussion on this subject and 
after a motion was made and passed to 
accept an invitation to visit the plants of 
the Omaha Street Railway Company at 
the close of the afternoon meeting, the 
morning session was adjourned. 


WEDNESDAY AFTERNOON SESSION. 


The afternoon session was opened by a 
motion from E. J. Sullivan that a com- 
mittee be appointed by the association to 
draw up a resolution to the effect that it 
was the sense of the meeting that state 
regulation of public-service companies be 
favored. 

This was warmly debated and finally 
laid on the table with an understanding 
that it be brought before the association 
at its next annual meeting. 

H. A. Holdredge, of Omaha, then moved 
that a committee be appointed to “con- 


` sider the advisability of affiliating this 


association with the National Electric 
Light Association,” which was carried. 

H. C. Porter, of Lincoln, then read a 
paper on “New Business,” and a general 
discussion took place, in which the ad- 
vantages of newspaper advertising, house- 
to-house soliciting, use of tungsten lamps, 
ete., were brought forth. 

The discussion was followed by the elec- 
tion of officers for the next year, resulting 
as follows: 

President—B. C. Adams, of Lincoln. 

Vice-President—Joel M. Roberts, of 
York. 

Secretary—Frank McMaster, of Bea- 
trice. 
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Treasurer—L. J. Schwingel, of Hol- 
dredge. 

The afternoon session was then ad- 
journed to enable the visitors to visit the 
street-railway company’s power plant. 

In the evening the Sons of Jove held a 
rejuvenation, Chauncey L. Hight, of Bos- 
ton, doing the work of organizer and 
taking the part of Jove in the rejuvena- 
tion. 

THURSDAY MORNING SESSION. 


The session opened with the report of 
the auditing committee, which was 
adopted, the secretary’s report being de- 
ferred on account of his illness. 

An amendment to the by-laws was then 
adopted to the effect that municipal elec- 
trical inspectors, by virtue of their office, 
be honorary members of the association. 

Frank McMaster followed with an in- 
teresting talk on his experiences in con- 
nection with the work done by his com- 
pany in testing meters on the consumer’s 
premises. 

The committee appointed to report and 
act on the president’s address then made 
a favorable report, which was preceded by 
a discussion, in which President Bullock 
defended his recommendations. 

Word having been received that H. E. 
Babcock would be unable to attend and 
present his paper on “Waterpower in Ne- 
braska” at the afternoon session, it was 
decided to dispense with the afternoon 
session and the convention then ad- 
journed, leaving the place of next year’s 
meeting open. 

In addition to those already mentioned 
last week as attending the Omaha Elec- 
trical Exposition the following represen- 
tatives of supply houses and manufactur- 
ers also attended the convention and the 
show during the week: Milo D. Eames, 
Buffalo, N. Y.; W. H. Fox, representative 
of the Fort Wayne Electric Works in Iowa 
and Nebraska; Frank S. Vecmever, rep- 
resentative of the Fort Wayne Electric 
Works, Des Moines, Iowa; Fred T. Ben- 
son, of the Chicago office of the General 
Electric Company; Cameron MacIntyre, 
of the Illinois Electric Company, Chicago, 
Ill.; B. H. Chase, of the Interstate Sup- 
ply Company, Sioux City, Iowa; R. L. 
Wildauer, of the Chicago office of the 
American Circular Loom Company of 
Boston, Mass.; W. J. McFadden, of the 
Sterling Electrical Manufacturing Com- 
pany of Warren, Ohio; Charles C. Fricke, 
of the Phenix Glass Company, Chicago, 
Ill.; H. W. Steffen, of the Lincoln Pole 
Wrapper Company, Lincoln, Neb. 


‘Company at Worcester, Mass. 


Colorado Adopts Strict Measures Against 
Theft of Electricity or Gas. 

The State Legislature of Colorado has 
recently passed two bills introduced by 
Senator Bardwell which are intended to 
make it a punishable offense to interfere 
with, or attempt to steal from, any sup- 
ply of electricity or gas. The first act 
declares it a misdemeanor for any person 
to make any connection with any wire, 
instrument, motor or other electrical de- 
vice, without the knowledge or consent 
of the owner of such wire, motor or de- 
vice; to arrange without consent any 
means whereby current that should be 
measured or registered by a meter is made 
to pass around such instrument; or to 
alter, obstruct, or interfere with the ac- 
tion of any meter without proper author- 
ity. Proof of the existence of any wire 
connection or of any injury, alteration 
or obstruction of a meter is taken as 
prima facie evidence of the guilt of the 
person in possession of the premises. 
Punishment for each offense is by a fine 
of not less than $50, nor more than $300, 
or by imprisonment from thirty to ninety 
days, or by both fine or imprisonment. 

In the second act similar provisions are 
established for interference with, or theft 
from, any supply of gas, and similar pun- 
ishments are provided for each offense. 
edo 

Electric Furnaces for United States 

Steel Corporation. 

Of the two large electric furnaces to be 
installed by the United States Steel Cor- 
poration, one is to be located at the south 
works of the American Steel and Wire 
The elec- 
tricity to operate the plant will be de- 


livered from the Connecticut River Power 


and Transmission Company. 
ee 

- College to Teach Wireless. 

Engineers in wireless telegraphy will be 
trained in the engineering department at 
Ohio State University. The first class 
will start with the third term in the next 
college year. 

A complete equipment will be installed, 
capable of communicating with the wire 
less stations at Cleveland, Detroit, and 
other points on the Great Lakes. 
eGo 
Government Consents to Tunnel Work. 

Robert Shaw Oliver, acting War Sec- 
retary, has given permission to the New 
York Public Service Commission for the 
construction of the four-track tunnel 
which ultimately is to connect the Man- 
hattan and Bronx divisions of the Broad- 
way-Lexington Avenue subway, New York. 
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Nebraska Telephones and Trolleys. 


‘The first report of the Nebraska State 
Railway Commission, covering the year 
ended June 30, 1908, has been made 
public. It shows: 

Of subscribers living on farms there 
were 54,338, indicating that conversation 
between rural residents can be carried on 
from farm to farm with as much celerity 
and almost as generally as in the thickly- 
populated city. Of city subscribers there 
were 36,917, or 17,421 less than the num- 
ber taking telephone service on the farms 
of Nebraska. Of course, the larger num- 
ber credited to farms cover a tremendous 
extent of territory. In all there were 
125,209 telephones installed at the date 
mentioned. : 

The fifty-two companies with the higher 
capitalization represented an investment 
of $9,747,353 for construction and $10,- 
858,139 for plants, buildings, cash and all 
other assets, a total of $20,605,792 as car- 
ried on the books of the companies. 

The 156 companies with the smaller 
capitalization gave the book cost of con- 
struction as $1,388,771. 

Gross earnings for the year of the fifty- 
two larger companies amounted to $2,401,- 
896, while operating expenses were set 
down at $1,798,427. Dividends on stock 
and interest were paid to the amount of 
$483,219 by thirty-seven of the fifty-two 
larger companies. 

Gross earnings of the 156 smaller com- 
panies amounted to $428.896, while the 
expense of operation was set down al 
$297,457. 

This report shows that there are six 
electric railways doing business in the 
state, two being credited to Omaha and 
four to Lincoln; the passengers carried for 
the year aggregated 51,182,242; capital 
stock, $16,944,648; stockholders, 693: as- 
sets, $28,957,175.60, and liabilities, $75 
977,890.82; miles of track operated, 186; 
gross earnings of six companies, $2,711- 
238.83; net income of six companies 
$1,397 ,853.94. 


eee 
Metropolitan Sale Postponed. 


Judge Lacombe, of the United States 
Court in New York, has ordered the post: 
ponement of the sale of the Metropolitan 
Street Railway property until June ?9. 
owing to the improbability of the Appel- 
late Court rendering a decision in the 
case of the Guaranty Trust Company be- 
fore June 1, the date originally set for the 
sale. This suit was brought in the inter- 
est of the bondholders. 
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INDIANA INDEPENDENT TELE- 
PHONE ASSOCIATION. 


FOURTH ANNUAL CONVENTION AT INDI- 
ANAPOLIS, IND., MAY 12 AND 13. 


The fourth annual convention of the 
Indiana Independent Telephone Associa- 
tion was held at the Claypool Hotel, In- 
dianapolis, Ind., May 12 and 13. The 
attendance was good and an excellent 
programme was carried out, making it 
by far the best annual meeting held by 
the Association. 

The convention was called to order by 
Charles S. Norton at 10 a. m. on 
Wednesday, May 12. An address of 
welcome was made by City Attorney 
C. D. Bowan, representing the mayor, 
and responded to by Allen J. Payton, 
of Rockville. Mr. Bowan was felici- 
tous and declared that the independent 
telephone service of Indiana had done 
more to make Indianapolis the great so- 
cial and financial center that it is than 
any other industry. “No set of men,” 
said he, “is entitled to a more generous 
welcome to the capital city than the tele- 
phone men.” In responding, Mr. Payton 
said the benefits alluded to were recipro- 
cal and mutual. The whole state claims 
Indianapolis, and whatever is beneficial 
to the one is beneficial to the other. 

President Charles S. Norton delivered 
the annual address, giving an interesting 
and concise review of the work of the 
year. He said there had been a gratify- 
mg Increase in the number of independ- 
ent companies and independent sub- 
scribers in the state during the year, 
bringing the total up to about 223,000, 
or one telephone to every eleven persons 
in the state. He pointed out that while 
other public-service institutions were 
compelled to enter upon a policy of re- 
trenchment telephone companies had been 
expanding and the receipts growing 
larger and the business more stable. 

The main interest of the first session 
centered in the reports of the district 
vice-presidents. The reports relating to 
- the condition and progress of independent 
telephone companies in the eleven dis- 
tricts were very gratifying. Everyone of 
the vice-presidents reported an increase 
in the number of telephones, the number 
of miles of circuit cable constructed and 
other improvements. The reports also 
showed that the companies had made 
Money notwithstanding the business de- 
Pression and the impairment of property 
by reason of severe recurrent storms. 

The pleasant feature of the first day’s 
session was the annual dinner at the 
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Claypool on Wednesday evening. Hon. 
James P. Goodrich acted as toastmaster, 
and a number of eloquent after-dinner 
speeches were made. One of the most 
noteworthy of these was by James S. 
Brailey, Jr., the head of the independent 
telephone interests in Ohio and Indiana. 
Mr. Brailey had, as his subject, “Tele- 
phone Securities.” He said it was ex- 
tremely gratifying to note that telephone 
securities presented the best and most at- 
tractive investment on the market today. 
As compared with other public-service se- 
curities he considered telephone securities 
were the most stable and salable. The 
stability of the earnings of the telephone 
companies made them so. A further rea- 
son was that the telephone companies 
were owned by home people and not by 
capitalists down in Boston. Mr. Brailey 
arraigned the Bell Company for its lavish 
expenditure of money in a vain effort to 
stamp out independent companies, the 
strength and popularity of which are 
growing every day. 
TILURSDAY’S SESSION. 

The second day’s session was devoted 
to the reading of valuable and instructive 
papers by Walter Uhl of Logansport, 
Thos. D. Sherrin of Covington, Theodore 
Thorward of South Bend, J. W. Coffey 
of Indianapolis and a talk on telephone 
law by Thos. E. Davidson of Greensburg. 
Mr. Coffey’s paper related to the methods 
of the telephone clearing-house, in which 
he took occasion to assert that the clear- 
ing-house branch of the association is ab- 
solutely necessary to the perpetuity and 
success of the telephone business in this 
country. 

The nominating committee recom- 
mended the re-election of ©. S. Norton 
as president and A. J. Payton as secre- 
tary, and this was done by a unanimous 
vote. The next convention will be held 
in May, 1910, at South Bend, at which 
time and place the Michigan Association 
will hold its annual convention, and joint 
sessions will be held. 

The supply men made a very creditable 
exhibit of new and improved equipment, 
showing that inventive genius has been 
busy in bringing out the improved ap- 
paratus that makes the telephone system 
almost perfect in every particular. S. 
ede 

Better for Business. 

President G. Tracey Rogers, of the Rut- 
land (Vt.) Railway, Light and Power 
Company, in a recent interview, declares 
that with every extension of the electric 
railway system, there has been an incre 
of Rutland’s business field. 


neer to stop. slow 
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Would Protect the Common. 


In Boston an injanction has been issued 
against the Boston Transit Commission 
and the City of Boston, seeking to prevent 
the building of a tunnel under the Com- 
mon to connect with the Cambridge sub- 
way. The contractor has been made a 
party to the proceedings, as Corporation 
Counsel Babson has stated that unneces- 
sary delay in carrying out the contract 
would render the city liable in damages. 
The petitioners claim the contract has not 
been delivered to the contractor, so is not 
in force. If the judge finds the contract 
is in force an injunction will issue against 
the contractor while the case is pending 
before the full bench of the Supreme 


Court, to which it will go for determina- 


tion. If the judge finds that no valid 
contract exists all the defendants will be 
restrained from making one and the work 
will be stopped during the pendency of 
the action. 

Judge Braley, in granting this injunc- 
tion, declared that he was satisfied the 
petitioners had an honest and serious pur- 
pose and they desired to protect the Com- 
mon against encroachments which, begin- 
ning in a small way, eventually might ab- 
sorb the greater part of the Common. 
ede 
London Likes American Methods. 


W. B. Parsons, now a London under- 
ground tube director, said in a recent in- 
terview : 

“Traffic returns and increased net earn- 
ings demonstrate that the way the under- 
ground systems are now worked out is the 
right one. Elevators at tube stations no 
longer crawl up and down; trains travel 
faster and on shorter headway, and stops 
at all stations are very brief. 

“Londoners can get about now with as 
little waste of time as in New York and 
Chicago. Cars built on the American pat- 
tern and the disappearance of the three 
classes of accommodation have appealed 


to Londoners.” 
—— 0 e 


Electric Safety Device. 


The Simmen automatic safety device, 
installed on the Atchison, Topeka & Santa 
Fe Railway in California some months 
ago, has proven satisfactory. . | 

This new invention entirely dispenses 
with the telegraph operator. Each train 
as it passes over the road automatically 
makes a record on & sheet in the train 
dispatcher’s office. By means of red - 
green lamps and a gong the dispatcher 
can at any time signal direct to the engl- 
down or proceed. 
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Smokeless Combustion of Coal in 
Boiler Plants. 

A bulletin on the smokeless combustion 
of coal in boiler plants with a chapter on 
central heating plants has just been issued 
by the United States Geological Survey, 
Technologic Branch, giving in detail a 
study of the conditions found in indus- 
trial establishments in thirteen of the 
largest cities of Indiana, Illinois, Ken- 
tucky, Maryland, Michigan, Missouri, 
New York, Ohio, and Pennsylvania, be- 
tween 400 and 500 plants having been in- 
spected. Sufficient information was col- 
lected to make the data from 284 plants 
of value for this report. 

The bulletin, prepared by D. T. Ran- 
dall and H. W. Weeks, not only shows 
that bituminous coals high in volatile 
matter can be burned without smoke, but 
also that large plants carrying loads that 
fluctuate widely, where boilers over 
banked fires must be put into service 
quickly and fires forced to the capacity 
of their units, can be operated without 
producing smoke that is objectionable. 
Proper equipment, efficient labor, and in- 
{elligent supervision are the necessary 
factors. 

A brief summary of the general conclu- 
sion is as follows: 

A well-designed and operated furnace 
will burn many coals without smoke up 
to a certain number of pounds per hour, 
the rate varying with different coals, de- 
pending on their chemical composition. 
If more than this amount is burned, the 
efficiency will decrease and smoke will be 
made, owing to the lack of furnace ca- 
pacity to supply air and mix gases. 

High volatile matter in the coal gives 
low efficiency, and vice versa. The high- 
est efficiency was obtained when the fur- 
nace was run at low capacity. When thie 
furnace was forced the efficiency de- 
creased. 

With a hand-fired furnace the best ‘re- 
sults were obtained when firing was done 
most frequently, with the smallest charge. 
[This is not necessarily true in all cases. 
—Fd.] 

Small sizes of coal burned with less 
smoke than large sizes, but developed 
lewer capacities. 

Peat, lignite, and sub-bituminous coal 
burned readily in the type of tile-roofed 
furnace used and developed the rated ca- 
pacity, with practically no smoke. 

Coals which smoked badly gave effi- 
ciencies three to five per cent lower than 
the coals burning with little smoke. 

Briquets were found to be an excellent 
form for using slack coal in a hand-fired 
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piant. They can be burned at a fairly 
rapid rate of combustion, with good effi- 
ciency and with practically no smoke. 
High-volatile coals are perhaps as valu- 
ble when briquetted as _ low-volatile 
coals. 

A comparison of tests on the same coal 
washed and unwashed showed that un- 
der the same conditions the washed coal 
burned much more rapidly than the raw 
coal, thus developing high rated capaci- 
ties. In the average hand-fired furnace 
washed coal burns with lower efficiency 
and makes more smoke than raw coal. 
Moreover, washed coal offers a means of 
running at high capacity, with good effi- 
ciency, in a well-designed furnace. 

Forced draft did not burn coal any 
more efficiently than natural draft. It sup- 
plied enough air for high rates for com- 
hustion, but as the capacity of the boiler 
increased, the efficiency decreased and the 
percentage of black smoke increased. 

Most coals that do not clinker excess- 
ively can be burned with one to five per 
cent greater efficiency and with a smaller 
percentage of black smoke on a rocking 
grate than on a flat grate. 

Air admitted freely at firing and for 
a short period thereafter increases effi- 
ciency and reduces smoke. 

As the carbon monoxide in the fuel in- 
creases the black smoke increases. The 
percentage of carbon monoxide in the flue 
gas is, therefore, in general, a good guide 
to efficient operation. However, owing to 
the difficulty of determining this factor, 
combustion cannot be regulated by it. 

The simplest guide to good operation 
is the number of pounds of coal burned 
per square foot of grate surface per 
hour. 

Some general conclusions from the 
facts set forth in the bulletin are as fol- 
lows: 

The flame and the distilled gases should 
not be allowed to come into contact with 
the boiler surfaces until combustion is 
complete. 

Firebrick furnaces of sufficient length 
and a continuous, or nearly continuous, 
supply of coal and air to the fire make 
it possible to burn most coals efficiently 
aud without smoke. 

Coals containing a large percentage of 
tar and heavy hydrocarbons are difficult 
to burn without smoke and require special 
furnaces and more than ordinary care in 
firing. 

Briquets are suitable for use under 
power-plant conditions when burned in a 
reasonably good furnace at the tempera- 
tures at which such furnaces are usually 
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operated. In such furnaces briquets gen- 
erally give better results than the same 
coal burned raw. 

In ordinary boiler furnaces only coals 
high in fixed carbon can be burned with- 
out smoke, except by expert firemen, using 
more than ordinary care in firing. 

Combinations of boiler-room equipment 
suitable for nearly all power-plant con 
ditions can be selected, and can be oper- 
ated without objectionable smoke when 
reasonable care is exercised. 

Of the existing plants, some can be re 
modeled to advantage. Others cannot, 
but must continue to burn coals high in 
fixed carbon or to burn other coals with 
inefficient results, accompanied by more 
or less annoyance from smoke. In thes 
cases a new, well-designed plant is the 
only solution of the difficulty. 

Large plants are for obvious reasons 
usually operated more economically than 
small ones, and the increasing growth of 
central] plants offers a solution of the 
problem of procuring heat and power at 
a reasonable price and without annoyance 
from smoke. 

The increasing use of coke from by- 
product coke plants in sections where soft 
coal was previously used, the use of gas 
for domestic purposes, and the purchase 
of heat from a central plant in business 
and residence sections, all have their in- 
fluence in making possible a clean and 
comfortable city. 


ede 
Trolley Lines and Land Values. 

The development of the country and 
the increase in the value of land brought 
about by the extension of interurban ele: 
tric railways is in some sections truly 
remarkable. 

Electric lines leading out of Portland. 
Ore., for example, have multiplied the 
value of land within several miles on each 
side of their rights-of-way, and the larg: 
farms and unused clearings of two year 
ago are now being cut up into acrea 
tracts and converted into cozy home. 
Land that in 1906 could be purchased for 
$25 to $50 an acre now sells for $0 
and $300, and the improvement of thi 
small tracts sold tends to a still further 
advance in the value of property adjoin 
ing. 

The eastern portion of Multnomah 
County, northern part of Clackamas and 
ithe eastern portion of Washington Count! 
are evidences of what can be done by o 
of rapid transit in the matter of jnereas- 
ing values. Wherever the land 1 level o 
gently rising, new homes are springing UP 
and new orchards are being planted. 
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New 300-Horsepower High-Pressure 
Fire-Service Pumping-Station 
for Philadelphia. 

During March an important contract 
was closed by the city of Philadelphia for 
the equipment of a new high-pressure fire- 
service station, practically a duplicate of 
the Delaware Avenue fire station which 
has been in service for a number of years 
past with great success. 

The new plant will be located at 
Seventh and Lehigh avenues, in the Ken- 
sington mill district. It will use water 
from the old Fair Hill reservoir entireiy, 
as it is located some distance from the 
river. 

The work is in charge of the Millard 
Construction Company, which is the gen- 
eral contractor, while detail engineering 


A study of the first year’s operation 
(1904) of the Philadelphia station shows 
the character of results that are obtain- 
able from an installation of this kind. As 
this was the first year’s operation of the 
plant, it was to be expected that the max- 
imum interference from troubles, opera- 
tive and otherwise, would be encountered. 
The year’s record shows not a single case 
of failure to start, either in the actual 
fire service or in the numerous experi- 
mental runs which were made to test out 
the equipment. During the year there 
were thirty-two alarms and nine actual 
services of any considerable duration, the 
services varying from a few minutes to 
twenty-four hours. The large pumping 


units ran 337 hours and the small units 
198 hours during the year, with a total 
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gas engines, totaling 3,000 horsepower, 
from their installation up to December, 
1905, was $3.05. The system of com- 
pressed air for starting the gas engines 
has never given out when called upon, and 
the storage pressure of 200 pounds may 
be replaced within one or two minutes 
after the starting of the single engine. 
In fact, seven large engines at Philadel- 
phia have been started with only ninety- 
eight pounds drop, without assistance 
from the compressor. In practice several 
of the storage tanks are always held in 
reserve for use only in case of a serious 
breakdown of the compressor. 

Likewise, the gas supply has never 
failed. Considering that at least two 
large sources may be drawn upon, it is 
considered quite as dependable as elec- 


INTERIOR OF HIGH-PRESSURE FIRE-SERVICS PUMPING-STATION, DELAWARE 
AVENUE, PHILADELPHIA. 


work is being carried out by the Scofield 
Engineering Company. 

The first contract covers ten 300-horse- 
power Westinghouse vertical single-acting 
gas engines, direct-connected to Deane 
triplex pumps; and in addition a 140- 
horsepower unit for auxiliary purposes. 
The equipment is practically a duplicate 
of the Delaware Avenue station. It will 
take its fuel gas from the city gas mains, 
and, as in the case of the Delaware Ave- 
nue station, two large holders at differ- 
ent points in the city are available to be 
drawn on for the supply. 

The decision to employ again gas-en- 
gine-driven pumps for this high-pressure 
fire service is distinctly interesting in 
view of the discussion which took place 
Previous to and after the installation of 
the Delaware Avenue station, and was 
mostly in favor of electrically driven 
pumps as established in New York city. 


pumpage of 27,000,000 gallons. The av- 
erage cost per thousand gallons pumped, 
including all the experimental runs, which 
were by far the major portion of the serv- 
ice, was 12.5 cents; but for a large fire of 
five or six hours’ duration the cost of 
pumpage is barely over five cents per thou- 
sand gallons. On the average any unit 
could be put upon the system at 300 
pounds delivery pressure in from forty- 
five to sixty seconds from the time of giv- 
ing the signal from fire headquarters. 
Moreover, the entire station could be got- 
ten under way in from seven to ten min- 
utes. 

In ordinary operation, however, only 
one or two units are started on the first 
signal, as these are sufficient to start oper- 
ations, and further units can be put on 
as the service may require. The cost of 
power is practically proportional to the 
pumpage. The total cost of repairs on the 


TEST OF HIGH-PRESSURE STREAM OUT- 
SIDE CITY HALL, PHILADELPHIA. 


tricity from underground feeders. The 
most interesting feature of the Philadel- 
phia situation is the attitude of the insur- 
ance authorities. Prior to the establish- 
ment of the Delaware Avenue station the 
Insurance underwriters had imposed an 
additional charge of twenty-five cents per 
$100. On the completion of the test of 
the high-pressure pipeline, in May, 1902, 
a first reduction of fifteen cents per $100 
was made. On the final test of the gas- 
power station on April 18, 1905, the bal- 
ance of the extra “pink-slip” charge was 
removed and the system was declared ap- 
proved. Formerly of a most decided con- 
servatism toward gas engines, the authori- 
ties then expressed their complete confi- 
dence in the new system by suggesting 
extensions to the initial system. The 
closure of the recent contract brings 
these suggestions into material form, and 
the net result will be a general reduction 
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in fire rates in the districts affected in 
addition to the protection afforded. 

The accompanying illustrations show, 
in a general way, the character of the Del- 
aware Avenue station and the result of a 
test of one of the high-pressure streams at 
a point farthest from the pumping station, 
fifteen blocks from the river front. This 
station is under the control of the Depart- 
ment of Public Safety, of which Henry 
Clay is the director. 
ede 
General Electric Company’s Exhibit at 

Alaska-Yukon-Pacific Exposition. 

The General Electric Company’s ex- 
hibit at the Alaska-Yukon-Pacific Expo- 
sition will cover a floor space of 1,400 
square feet in the machinery hall and 
will consist mainly of various supplies, 
together with some larger apparatus of 
particular local interest, such as mine 
locomotives, mine hoist equipment, elec- 
trie air drills, ete. 

The small material exhibit will include 
a display of domestic applications of 
small motors, arc and incandescent light- 

ing apparatus and supplies, heating de- 
vices, oil switches, circuit-breakers, recti- 
fiers and other devices of general in- 
terest. 5 

The booth will be given a charming 
Dutch treatment throughout and will, in 
addition to open floor space for the heav- 
ier material, consist of two rooms, one of 
which will be used for the complete dis- 
play and demonstration purposes of cook- 
ing and heating devices and the other for 
a reception room. | 


5 ti ese 
Commercial Activity of Wireless Com- 
panies. 

As showing the development of wire- 
less telegraphy as a commercial proposi- 
tion it is interesting to note that at a 
recent call for bids by the United States 
Navy Department for the installation of 
seven complete wireless outfits at the 
Brooklyn Navy Yard, no less than nine 
firms responded. These were: Interna- 
tional Telegraph Construction Company, 
Jersey City, N. J.; Marconi Wireless 
Telegraph Company of America, New 
York, N. Y.; Massie Wireless Telegraph 
Company, Providence, R. I.; Radio Tele- 
phone Company, New York city; Stone 
Telegraph and Telephone Company, Bos- 
ton, Mass.; National Electrical Signaling 
Company, Pittsburg, Pa.; Telefunken 
Wireless Telegraph Company, Philadel- 
phia, Pa.; Prague Electric Company, 
Providence, R. I.; W. L. Walker, Boston, 

Mass. 
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Mammoth Demonstrations of Electric 

Household Appliances at Denver. 

The Denver Gas and Electric Company, 
of Denver, Colo., has recently scored a 
remarkable success in its attempts to 
bring before the public notice its special 
appliances for household use. 

For two weeks during the latter part 
of April Mrs. E. O. Hiller, a demon- 
strator of national reputation, gave a 
series of cooking lessons which covered 
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PORTION OF THE STAGE DEVOTED TO 
HOUSEHOLD ELECTRIC APPLIANCES. 


every subject of cooking. Nearly half of 
her time was devoted to the demonstration 
of electrical cooking appliances and the 
various appliances used to lighten the 
work in the household. The first few 
demonstrations were held in the assembly 
hall of the company, but this was found 
to be too small and the public was asked 
to go to the Brown Hotel. This also 
proved inadequate for the large number 
who wanted to see the various appliances 
demonstrated, and the company hired the 
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to its cooking appliances, and large sales 
are now reflecting the good that was done 
by the demonstrations. 
| ee 
Boston’s Lights Tested. 

That it pays to advertise was readily 
proved by the enormous crowd that gath- 
ered in Copley Square, Boston, on the 
evening of May 8 to witness a demonstra- 
tion of the relative values of two kinds 
of electric Jamps. The exhibition was 
given with the authority of city officials 
end was for the purpose of demonstrating 
the superior illuminating power and 
quality of the new General Electric fiam- 
ing lamps over the old Gilbert are 
lamps. 

In the square there have recently been 
installed three of the flaming-are lamps 
that are to take the place of the seven 
Gilbert lamps. At 7:45 and 8:15 p. m. 
the flaming-arc lamps were turned out for 
five-minute periods and the Gilbert lamps 
turned on, and the light which the Gilbert 
lamps shed seemed like the glow of can- 
dles compared with the flaming arc. 

The claim of the Edison Electric Il- 
luminating Company that Copley Square 
is now the best lighted square in the 
world, not excepting the famed Branden- 
burger Square in Berlin, is indorsed by 
Superintendent of Streets Guy C. Emer- 
sen, who gays: 

“We intend to make Boston the best 
lighted city in the country. Sixty of 
these flaming arcs are to be placed in ail 
the squares and parks of Boston.” 


DENVER GAS AND ELECTRIC COMPANY'S COOKING DEMONSTRATION AT THE 
DENVER AUDITORIUM. 


Auditorium, where the national Demo- 
cratic convention was held last year. At 
this place the average daily attendance 
was about 5,000. At the only evening ses- 
sion held, and which was given over en- 
tirely to electrical appliances, the attend- 
ance was in the vicinity of 10,000. The 
management of the company believes that 
it has never done anything more effective 
to draw the attention of the Denver women 


The flaming arcs in Copley Square will 
have ornamental poles of cast-iron. The 
Edison Company claims these three arc 
lamps, at a cost of only $468 per year: 
give twice as much brilliance as the seven 
old Gilberts, which have cost $828 annt- 
ally. 

The elevation of fifty-two feet equal to 
one-fourth to one-fifth the distance be 
tween lamps greatly helped. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 


BY EDSON R. WOLCOTT. 


CHAPTER X. Crrcurt-GovERNING DE- 


VICES. 


AUTOMATIC POTENTIAL REGULATORS. 


Accurate regulation of the voltage of 
alternating-current generators is of very 
great importance. Mostly all motors, 
lamps, etc., on such circuits operate at a 
maximum efficiency at definite voltages 
and it is therefore advisable to provide 
means for maintaining a constant voltage. 
For this purpose a number of potential 
regulators have been devised. There are 


FIG. 192.—CONNECTIONS FOR A TIRRILL 
REGULATOR. 


two types of regulators: (1) Regulators 
of the potential of the generator; (2) 
regulators of the feeder potential. 

Tirrill regulator—The connections of 
this type of regulator of the generator 
potential are illustrated in Fig. 192. The 
alternating-current generator is shown 
near the bottom of the figure. To the 
right are shown the feeders or mains, to 


FIG, 193—DIAGRAM OF REGULATOR RAIS- 
ING VOLTAGE TEN PER CENT. 


which are connected electric lights and a 
motor as load as well as a current trans- 
former and a potential transformer for 
the regulator circuit. To the left of the 
generator is shown the generator field 
rheostat, the exciter and the exciter field 
rheostat. At the top are two lever arms 
oscillating on pivots, their adjacent ends 


forming the main contact and opposite 
ends actuated by solenoids, one being con- 
nected to the exciter circuit and the other 
to the main circuit. 

With low voltage the position of the 
main contacts is lower down, as the direct- 
current control-magnet plunger is drawn 
up, the exciter voltage being low, as is 
also the plunger in the solenoids con- 
nected to the mains; the pull of the coil 
is then much weaker than at high voltage, 
when the main contacts are raised. As 
lcng as the main contacts are together 
the relay is energized and the relay con- 


FIG. 194.—CROSS-SECTION OF SINGLE- 
PHASE MOTOR-OPERATED INDUC- 
TION REGULATOR. 


tacts are separated. When the main con- 
tacts are apart, the relay contacts are 
closed and the exciter field is short-cir- 
cuited long enough to raise the exciter 
veltage, which opens the main contacts 
through the direct-current control mag- 
net. The rheostat in the exciter field is 
adjusted so that when thrown in it re- 
duces the exciter voltage to about thirty- 
five per cent of normal. It is to be un- 
derstood that the relay contacts short- 
circuit the exciter field rheostat only mo- 
mentarily ; in fact, the entire action of the 
regulator is accomplished so quickly that 
there is no appreciable change in the 
voltage of the alternator. This short- 
circuiting of a resistance at regular in- 
tervals is equivalent to varying the re- 
sistance, as already explained. The con- 
denser is connected across the relay con- 
tacts to take up the field discharge on 
opening the rheostat shunt circuit. 
Induction regulators.—Induction regu- 
lators offer a means of varying the volt- 
age of an alternating-current circuit by 
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means of the variable ratio transformer 
principle. The regulation of a single- 
phase circuit is effected by altering the 
position of a coil in a magnetic field. The 
efficiency of this type of regulator is high, 
being comparable to that of a standard 
trąnsformer. 

The action of a single-phase regulator 
is illustrated in Fig. 193. The primary 
winding is wound for the full potential 
of the line and is connected directly 
across, as shown. It acts as the exciting 
coil of the secondary, which is connected 
in series and carries the entire current. 
The primary coil generates a magnetic 
flux which penetrates the secondary and 
produces a change in the voltage of the 


FIG. 195.—SIX-PHASE MOTOR-OPERATED 
INDUCTION REGULATOR. 


coil depending on the magnitude and di- 
rection of the magnetic flux. In the neu- 
tral position the primary has no effect on 
the secondary coil and the voltage re- 
mains unchanged. By rotating the pri- 
mary either way from the neutral position 
a voltage is impressed on the series coil 
which either increases or decreases the 
feeder voltage. Fig. 193 illustrates the 
current and voltage conditions for in- 
creasing the feeder voltage ten per cent. 

When the regulator is in its neutral 
position the primary does not induce any 
voltage in the secondary, the latter then 
tends to create its own field and acts as 
a choke coil. A short-circuited winding 
must therefore be introduced at right an- 
gles to the exciting winding; it acts simi- 
larly to a short-circuited secondary of a 
series transformer in eliminating the 
choking effect. The arrangement of the 
parts of an automatic motor-operated 
single-phase induction regulator is illus- 
trated in Fig. 194. 

Polyphase induction regulators.—Pély- 


932 


phase induction regulators are similar to 
the single-phase regulator described above 
except that both the primary and second- 
ary are wound with as many sets of coils 
as there are phases in the circuit. They 
are distributed throughout the circumfer- 
ence of the cores and resemble the wind- 
ing of an induction motor. Fig. 195 il- 
lustrates a six-phase induction regulator 
operated by a motor. 

Relays.—The automatic operation of 
induction regulators is accomplished by 
the use of motors which are controlled by 
relays. Considerable current is necessary 
in starting, stopping and reversing the 
controlling motor, and it has been found 
advisable, therefore, to use a separate 
voltage-regulating relay and an auxiliary 
relay controlling the motor circuit. 


To Bus Bess 


FIG, 196.—CONNECTION OF AUTOMATIC IN- 
DUCTION REGULATOR ON FEEDER 
CIRCUIT. 


The former relay is in reality only a 
contact-making voltmeter, connected to 
the circuit to be regulated. When the 
voltage is too high, it closes one circuit of 
the auxiliary relay, and when too low, it 
closes another circuit. It is made delicate 
enough to maintain the voltage fluctua- 
tions within about one-and-one-half per 
cent, and yet is capable of adjustment to 
any normal voltage. The upper station- 
ary contact is closed when the voltage is 
too high and the lower contact when it is 
too low. The voltage change required is 
regulated by screw adjustments of each 
contact. 

The auxiliary relay is connected be- 
tween the above relay and the motor cir- 
cuit and relieves the voltage regulator 
from carrying the comparatively heavy 
current necessary to operate the motor. 
The auxiliary relay is in effect an electric- 
ally operated double-pole, double-throw 
switch with carbon contacts. The general 
connections of an induction regulator out- 
fit with relays and motor are shown in 
Fig. 196. 

SWITCHBOARD AUXILIARIES. 

Potential compensators.—Where the re- 
ceiving circuit is some distance from the 
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generators difficulty is experienced in de- 
termining the potential difference at the 
receiving end, since the station voltmeter 
indicates the electromotive force of the 
generator or busbars. By means of a com- 
pensator, such as illustrated in Fig. 197, 
the voltmeter reading can be corrected 
both for inductive and non-inductive re- 
sistance in the circuit, so as to indicate 
the potential difference at the point of 


“consumption without requiring pressure 


wires to be run to it. As shown, there are 
two adjustments, one for inductive drop 
and the other for non-inductive drop. 


FIG. 197.—CONNECTIONS OF VOLTMETER 
COMPENSATOR. 


When the compensator is properly set for 
the circuit in which it is placed it causes 
the voltmeter to indicate the voltage at 


FIG. 199.—TRIPLE-POLE AUTOMATIC OIL- 
BREAK CIRCUIT-BREAKER. 


the point of consumption for all currents 
and for all kinds of load. 

Oil switches.—The use of oil in connec- 
tion with switches and circuit-breakers 
has been of very great importance in the 
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development of high-potential electrical 
transmission of power. The use of oil 
switches is now very general, as experience 
has shown them to be preferable to other 
types so far introduced for high-tension 
switchboards. Air-break switches for this 
service require magnetic blow-outs for dis- 
rupting the arc and they are very bully. 
A simple form of two-pole oil switch is 
shown in Fig. 198 with the oil tank re 
moved. When used for moderate currents 
and voltages oil switches are generally 
mounted directly back of the switchboard, 
For large currents and high voltages the 
oil switches are usually installed in sep- 
arate cells and are then remote controlled, 
being most commonly motor operated. 
Circutt-breakers.—The automatic switch 
or circuit-breaker is now a very popular 
type and frequently embodies a low-volt- 
age release as well as an overload release. 


FIG. 198.—DOUBLE-POLE OIL SWITCH WITH 
CASE REMOVED. 


The overload release is usually an ar- 
rangement of a coil, in series with the cir- 
cuit. In the coil is a plunger, which is 
actuated by a current heavier than normal 
so as to release a catch and open the 
switch. The plunger can be adjusted to 
operate at any predetermined point within 
wide limits. A triple-pole circuit-breaker 
of this type is shown in Fig. 199; its ca 
pacity is fifty amperes at 600 volts. 

The low-voltage release is a similar de- 
vice, with its trip coil connected acros 


‘one phase, so as to throw the switch when 


the voltage drops below a predetermined 
point. For example, in the operation of 
motors, if the voltage falls below a cer- 
tain amount considerable strain and poe 
sible damage would result to a large mo- 
tor if it were still connected when the 
voltage went up to normal again. 
Another type of electrically operated 
circuit-breaker is shown in Fig. 200. Cir- 
cuit-breakers of this type are used for 
voltages up to 35,000 and for currents up 
to 2,000 amperes. The contacts are en- 
closed in oil-filled cylinders and ar 
mounted in separate compartments, 88 
shown. 
Time-limit relays.—In many cases it 18 


May 22, 1909 


not desirable to open a circuit immedi- 
ately, for example, an overload of very 
short duration on an important feeder 
might not be harmful, and yet be decid- 
edly dangerous if of a few seconds’ dura- 


FIG. 200.—HIGH-TENSION OIL CIRCUIT- 
BREAKER, SHOWING OIL TANK 
AND CONTACTS. 


tion. The bellows type of relay, a dia- 
gram of which is shown in Fig. 201, is de- 
signed to control an oil switch in this 
manner. The bellows is at the top and 
when the iron core of the solenoid is actu- 
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FIG. 201.—TIME-LIMIT OVER- 
LOAD RELAY. 


ated by the coil it can move but slowly 
because of the slow escape of the air from 
the bellows. As the solenoid is drawn in 
the bellows moves upward and the operat- 
ing-circuit terminals below it are closed. 

The inverse time-limit relay is so ar- 
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ranged that the retarding action varies 
inversely with the current flowing, so that 
the greater the current the quicker the 
relay will respond. Relays are also made 
that open the switches when the line cur- 
rent, or one phase of it, reverses. The 
use of various kinds of relays permits the 
use of simple oil switches that may be 
opened at will or automatically“tunder 
various abnormal conditions. 

Switchboard destgn.—The design of a 
switchboard is a problem to be worked 
out for each installation. There are many 
items to consider and a wide range of se- 
lection as to instruments and methods of 
connection. Among the desirable features 
to be observed in laying out a switchboard 
are: Accessibility of all parts, fireproof 
construction, keeping live parts from the 
front of the board, simple and “foolproof” 
arrangement of circuits, provision of 
abundant protective devices, as well as in- 
dicating and recording instruments for 
proper operation of the units and for re- 
cording their output. Many of these 
points have been touched on already. 

The multitudinous possible arrange- 
ments of circuits, switches and instru- 
ments in a switchboard is a subject very 
large in itself and beyond the scope of 
this series of articles, which have at- 
tempted to give only an outline of the 
general principles involved in the genera- 
tion and utilization of the alternating-cur- 
rents most commonly employed at the 
present time. 

[THE END.] 
ese 
Lights Controlled by Wireless. 

The recent Omaha Electrical Show was 
lighted through wireless telegraphy dur- 
ing one evening, the first time that a 
large lighting current has been controlled 
without wires. The system is a discovery 
of Dr. Frederick Millener, wireless expert 
of the Union Pacific. 

Four thousand incandescent electric 
lamps were controlled from a wireless tele- 
graph station at Fort Omaha, five miles 
from the building. A dozen times during 
the evening Dr. Frederick Millener turned 
on and turned off every light in the big 
building from his station. 

The current, as sent out from the Gov- 
ernment wireless station at the fort, was 
picked up by the antennz on the roof of 
the Electrical Building. From this it 
passed to a coherer, which in turn set the 
current to energizing a four-ohm track 
relay. This relay closed a circuit solenoid 
switch, thereby turning on a seventy-five 
horsepower current and the lights flashed 
on. 
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Electrification of Railways. 

The question of the further electrifica- 
tion of the New Haven Railroad is receiv- 
ing the earnest attention of the officials. 
The electrification of the New Haven from 
the Harlem River to Stamford, Conn., 
cost $5,000,000 in round figures, and the 
operation has been sufficiently successful 
to warrant an extension of the service. 

It is now planned to increase the instal- 
lation for passenger traffic from Stam- 
ford to New Haven, a distance of thirty- 
nine miles; also to increase the installa- 
tion to provide for the electric operation 
of freight trains between New Haven and 
the Harlem River, as well as the electrical 
equipment of the branch running between 
New Rochelle and the Harlem River for 
both freight and passengers. 

The total cost of such additional instal- 
lation is placed by electrical engineers at 
about $12,000,000. 

The question of the saving in operating 
costs of electricity, compared with steam, 
is still a debatable one, though the best 
estimates would indicate a saving in favor 
of electricity equal to between four per 
cent and five per cent on the total cost of 
installation of $17,000,000, this latter fig- 
ure including the cost of the present in- 
stallation between Harlem River and 
Stamford. 

This saving alone might not justify 
such a large expenditure were there no 
other factors to be considered, such as in- 
creased business, ability to handle a larger 
business to better advantage and the gen- 
eral convenience of not only the traveling 
public, but the general public as well, by 
reason of the absence of dirt, smoke and 
excessive noise. | 


ede 
A Broad Charter. 

Last week a charter to operate a neigh- 
borhood line was granted the Effingham 
Telegraph and Telephone Company of 
Effingham, Ga. Occasion was taken in 
the charter application to reserve the 
privilege of establishing a continental 
system of telephones. The incorporators 
ask that they not only be authorized to 
install a local system, but be given the 
right to extend it into all the towns, 
cities and counties of Georgia and into 
all the cities, towns and counties of all 
the other states or territories of the 
United States, including the District 
of Columbia. The capitalization is $5,- 
000. 

It is understood that the company does 
not intend doing a cable business, or 
“island possessions” would have been in- 
cluded in its field.of.possible operation. 
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FACTORS DETERMINING THE EFFI- 
CIENCY OF TROLLEY WIRE.’ 


BY CARL F. WOODS. 


No department of electric railroading 
has received less attention than the trans- 
mission line, and particularly the trolley 
wire. In the construction and mainte- 
nance of an electric railroad no expense 
is spared to obtain power-station equip- 
ment of the highest efficiency while the 
trolley wire, which is just as essential 
for operation, is generally purchased with 
no restrictions on the quality of mate 
rial. 

The entire development of electric trac- 
tion has taken place within the past 
twenty-five years, and this short period 
of time has witnessed an almost fabulous 
advance in the improvement of power 
stations and rolling stock. Higher volt- 
ages, greatly increased electrical output, 
heavier and more efficient cars capable of 
increased speeds have been noticeable on 
all lines. The increasing demands of 
traffic and the necessity of economical 
operation have forced the development of 
machinery of high efficiency. In spite of 
the great advance along all other lines, 
the trolley wire of today is not essentially 
different from that at first installed. 

At the present time there are over 
25,000 miles of electric lines in the 
United States. Calculating the value of 
the trolley wire in use at the current 
price and assuming the average weight 
per mile as 2,000 pounds, this shows a 
total investment of $8,000,000. This wire 
is the artery of the entire system and 
any injury to it cripples the operation of 
the road and decreases thereby the effi- 
ciency of the expensive generating equip- 
ment, and yet an examination of the rec- 
ords of roads operating many hundred 
miles of track shows that a broken trolley 
wire is almost a daily occurrence. 

Numerous attempts have been made to 
specify the necessary characteristics of 
trolley wire, some of which have failed 
because of an incomplete understanding 
of the demands upon the material and 
many more on account of ignorance of the 
processes of manufacture and the defects 
inherent to these processes. The deter- 
mination of the qualities necessary in an 
efficient material must always be pre- 
ceded by a thorough understanding of the 
conditions which it must meet and by a 
careful studv of the material itself and 


1Abstract of a paper read before the Divi- 
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neers of the American Chemical Society, Decem- 
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the limitations imposed by manufactur- 
ing processes. 

The trolley wire in general use in the 
United States is made from hard drawn 
copper, the sizes and shape varying con- 
siderably, but circular wire having a di- 
ameter of 0.364 inches, which corresponds 
to No. 00 on the Brown & Sharpe gauge, 
is perhaps the most common form of con- 
struction. Ordinary soft copper does not 
have sufficient strength for this service, 
eo that reliance has had to be placed upon 
either steel, bronze or hard-drawn copper. 
While steel wire has the requisite strength, 
it is subject to severe corrosion from the 
weather and has vastly greater electrical 
resistance. The silicon, phosphorus and 
other bronzes of a similar nature possess 
great strength, but all have the serious 
defect of much lessened conductivity. 
Soft copper wire has a strength of about 
24,000 pounds per square inch, while 
hard-drawn wire can be made having a 
strength of as high as 67,000 pounds 
per square inch. Hard-drawn wire, al- 
though possessing some serious deefcts, 
has therefore been accepted as being 
much better than the other materials 
available for the purpose. 

In standard construction, trolley wire 
is suspended in spans of 100 feet on 
straight lines and in shorter spans on 
curves, the distance depending upon the 
radius of the curve, local conditions, etc. 
These spans are supported by ears which 
vary in construction, but for the most part 
depend upon a fixed mechanical grip of 
the wire. In the earlier construction, 
ears were soldered to the wire, a process 
which annealed the hard-drawn copper 
with the consequent reduction in tensile 
strength, but this practice is now rapidly 
becoming obsolete. The wire, therefore, 
is subjected to the pull of its own weight, 
{o the extraordinary stresses of ice and 
snow and to severe pounding from the 
trolley wheel. In addition the wheel 
passing along the wire gives to it a 
wave motion which proceeds along the 
wire until an ear or other fixed sup- 
port is reached, where the wave is 
suddenly checked, with a consequent 
sharp upward bend, followed by a 
series of bending stresses diminishing in 
force as the wave motion dies out. On a 
busy line where cars are operated on a 
small headway the wire is subjected to 
practically a continuous effect of this na- 
ture, and in addition to this must be ca- 
pable of carrying a large amount of power 
in order to diminish the outlay in feed 
wire. 

To give efficient service under the con- 
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ditions above noted, trolley wire must pos. 
sess the following qualities: Conductiy. 
ity, tensile strength, flexibility, homo- 
geneity and toughness. 

Each of these qualities is essential and 
no one of them can be increased beyond 
a certain point without a proportionate 
reduction of one or more of the others, 
For example, certain wires have been 
made from alloys of copper and tin which 
have high tensile strength, great tough- 
ness and homogeneity, but are lacking in 
flexibility and have a conductivity only 
half that of pure copper. On the other 
hand, by proper drawing, wire can be 
made very homogeneous, flexible and 
tough, but lacking in tensile strength, 
the conductivity being unimpaired. To 
recapitulate, high conductivity is neces- 
sary for economical operation; tensile 
strength to withstand the abnormal 
stresses; flexibility to enable stringing 
snd to allow the wire to adjust itself un- 
der strains and blows; homogeneity that 
the stresses may be uniformly distributed 
along the wire and toughness to withstand 
kinking, wrenching and slow distortion 
without giving way. 

Attention naturally turns next to the 
methods of determining to what extent 
wire possesses these essential properties. 
The determination of conductivity is very 
readily and accurately made with 4 
Wheatstone bridge, or one of the several 
appliances based upon the same principle 
which are especially adapted for trolley 
wire. Tensile strength may be deter- 
mined in a testing machine of suitable 
capacity, but owing to the nature of cop- 
per the elastic limit cannot be determined 
by a drop of the beam, as the metal ap- 
parently yields quite steadily up to the 
breaking point.’ Numerous conflicting 
figures are in print regarding the yield 
point of copper, but as a stress and strain 
diagram shows a nearly perfect curve, the 
actual elastic limit can only be accurately 
determined by applying increasing loads 
for a definite length of time and measur- 
ing the permanent set in each case. Such 
a procedure is obviously too complicated 
for commercial testing, so that the elas- 
ticity of the wire has to be judged by 
other means. Under ordinary circum- 
stances, power to resist the effects of 
twisting is not necessary for conducting 
wire, hut the torsional strength measures 
indirectly but accurately two of the most 
important mechanical properties that * 
wire can possess, namely, homogeneity and 
toughness. In a tensile-strength test the 
maximum tensile load is largely 4 factor 
of the cross-sectional area and the amount 
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of work which has been put into the hard- 
ening of the surface. This test will detect 
inferior drawing or inherent weakness of 
the copper, but it gives no idea of the 
power of the wire to resist distortion, nor 
of defects such as oxide seams which run 
lengthwise of the wire, and do not have 
a cross-sectional area of sufficient size to 
affect the breaking strength. Under a 
torsional strain, however, such defects are 
quickly noted. If the wire contains an 
oxide seam as above spoken of, the twist- 
ing will open it up and at once lessen 
the strength of the wire. If the wire is 
of unequal hardness the twists will tend 
to bunch up in the softest portion and 
very noticeably show this spot. Inferior 
copper not only shows a very low number 
of turns, but splinters and slivers of metal 
appear on the surface which in very bad 
wires fall off to such an extent that a 
paper held beneath the sample during 
torsion will show a considerable collection 
of copper fragments. Non-homogeneous 
copper, due either to impure metal or 
uneven drawing, will show a great differ- 
ence in the number of turns which differ- 
ent specimens will stand without break- 
ing, while high-grade metal which has 
been carefully drawn twists evenly and 
uniformly with no slivering, and shows 
little difference in the number of turns 
on different specimens. It is, therefore, 
desirable to make at least three torsion 
tests, whereas one tensile test is sufficient 
to obtain an accurate measure of the 
strength. 

In the appended table No. 1 are given 
a series of tests which clearly illustrate 
the four general divisions into which the 
trolley wire of commerce may be divided 
by reason of difference in physical quali- 
ties. Specimens A, B, C, having tensile 
strengths of 5,500 pounds or higher and 
torsion tests averaging about thirteen, 
represent wire lacking toughness which 
has been given a high tensile strength 
by drawing. Specimens D, E, F, 
having tensile strengths around 5,300 
pounds and torsion tests of about fifteen, 
are wires lacking both toughness and sur- 
face hardness. Specimens G, H, I, hav- 
ing tensile strengths of about 5,100, but 
torsion tests of approximately twenty- 
three, are typical of wires in which the 
torsion has been obtained at the expense 
of tensile strength, while specimens X, Y, 
Z, with tensile strengths over 5,400 
pounds, together with torsion tests of 
twenty-six and even higher, represent the 
best trolley wire which can be made at a 
reasonable price. 


TABLE NO. I. 


Torsion Tensile Con- 

Sample Diameter, Turns in Load, ductivity, 
No. Inches. 10”. Lbs. %. 
A ..--- 0.365 s 5,650 98.4 


B..... 0.364 1l 5,550 98.6 
Ca 0.362 "18 5,500 98.2 


D ..... 0.365 BEET: 5,260 98.6 


E ceni 0.364 "14 5,370 98.7 
G ..... 0.364 | 5,070 98.9 
H ..... 0.364 "99 5,110 98.4 | 
| nee 0.365 "94 5,210 98.4 
X ..... 0.364 ae 5,400 - 93.3 
Y ..... 0.364 795 5,490 98.4 


Z re 0.364 25 5,590 98.2 


Av....26 


Of these four classes there is again a 
distinction in that the first two represent 
copper of an inferior grade which cannot 
be made the equal of the wires of the last 
two classes by any treatment in the rod 
mill. On the other hand, wires of the 
last two classes are both made from excel- 
lent copper, although specimens X, Y, Z, 
are wires greatly superior in all respects 
to the preceding three. It is interesting 
to note that all of these wires have prac- 
tically the same conductivity, which shows 
clearly the fallacy of attempting to value 
trolley wire by conductivity and tensile 
strength alone as is so frequently done. 

It is therefore necessary not only to 
obtain high-grade copper, but also to se- 
cure the proper balance between tensile 
strength and torsion, as these two proper- 
ties are correlated and an increase in one, 
beyond a certain point, results in a pro- 
portionate decrease of the other. 

The preceding remarks have shown the 
conditions under which wire must work 
and the qualities which are necessary to 
successfully meet these conditions. At- 
tention must now be turned to the process 
of manufacture to determine how these 
qualities may be obtained and what de- 
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fects of such processes injure the finished 
wire. For this purpose a brief review of 
the industry is necessary. 

In the refining furnace the copper, 
which is already at least ninety-six per 
cent pure from the blister furnace, is oxi- 
dized by air until a large part of the 
impurities have been removed and copper 
oxide is formed in considerable excess. 
Cuprous oxide is readily soluble in mol- 
ten copper and acts as a powerful oxi- 
dizing agent by giving up its oxygen 
to any metallic bases present, so that an 
excess of oxide insures the presence of 
all metallic impurities in the oxide 
form. The excess cuprous oxide is then 
removed by burying a piece of green 
wood in the molten mass and covering 
the surface with charcoal. This proc- 
ess must be stopped within very narrow 
limits, as over-reduction will throw the 
impurities back into the metallic state. 

The influence of cuprous oxide has 
been studied by Mr. Patch of the Detroit 
Copper Company, Dr. Edward D. Peters, 
Jr., who is without doubt one of the best 
authorities on the metal in this country, 
and by the well-known German authority, 
W. Hampe, among many others. Many 
of the impurities in copper have been 
found to be much more injurious when 
present in the metallic state than when 
in the form of oxides, and one effect of 
the cuprous oxide, as above mentioned, is 
to convert these impurities into the com- 
paratively inert and harmless form and 
so improve the quality of the metal. In 
large quantities, however, it is known to 
harden copper while at the same time 
causing it to become short or brittle, and 
according to Hampe the presence of one 
per cent produces a diminution in tough- 
ness. 

It is therefore possible to treat low- 
grade metal so that it will have high con- 
ductivity, although the large amount of 
cuprous oxide present greatly reduces the 
toughness. In purchasing copper for 
drawing trolley wire the manufacturer 
insists upon conductivity, but as a rule 
cares little for the other physical quali- 
ties, as he can obtain sufficient tensile 
strength by drawing. Lake copper pos- 
sesses both high conductivity and excel- 
Jent mechanical qualities, but this kind 
of copper costs from one-eighth to three- 
quarter cent per pound more than elec- 
trolytic. Why the latter should be infe- 
rior to Lake is difficult to explain, but 
experience shows that the general run of 
commercial electrolytic copper is by no 
means uniform in physical qualities, and 
as a general thing is distinctly inferior 
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to Lake for wire-drawing purposes. The 
cheaper price of electrolytic results in its 
use by many manufacturers, although 
they frequently understand that the wire 
will be inferior. 

The refined copper comes to the rod 
mill in bars weighing about 200 pounds 
each, approximately ten of which are used 
in the manufacture of a mile of wire. 
These bars frequently have ridges along 
the sides, due to faults in casting, and 
the surface is often covered with a layer 
of oxide. These bars are heated in a 
furnace until sufficiently soft for rolling 
and are passed through a series of rolls 
diminishing in size until a rod of the 
proper diameter is obtained. The rod is 
then cooled and drawn through dies, the 
rods being connected by brazing. The 
dies give the wire a dense, hard exterior 
coating which increases its tenacity. As 
the strength obtainable is almost a direct 
factor of the work expended upon the 
wire, the smaller the size the greater the 
tensile strength per square inch, so that 
the strength of the trolley wire is readily 
varied by changing the size of the rod and 
the number of dies. 

One of the most serious defects occur- 
ring to wire at this point is from ridged 
bars, as described above. Ordinarily the 
bar will not be sufficiently heated to dis- 
solve the copper oxide on the surface, so 
that as the softened bar enters the first 
passes of the rolls the ridges are lapped 
over, enclosing the oxide scale. The sub- 
sequent passes and the drawing through 
the dies obscure this flow almost entirely, 
but it remains a serious menace to the 
toughness and the resistance to wear of 
the copper, as has been previously shown 
in remarks on the torsion test. 

A second cause of trouble arises at the 
same point by overheating the copper in 
the furnace, in which case copper oxide 
is formed on the surface and quickly dis- 
solves through the entire bar, thereby in- 
creasing the oxide content and tending 
toward the production of brittleness. 
Both of these dangers can be avoided by 
careful selection of the bars and by proper 
regulation of the temperature of the soft- 
ening furnace. l 

As the production of the hard surface 
from drawing is at best a rather delicate 
operation, careless handling, uneven weld- 
ing of the rods and unequal temperature 
of the wire while passing through the dies 
will all produce noticeable defects in the 
quality of the finished wire, so that care 
throughout the mill is absolutely neces- 
sary for the best results. 

It appears therefore that the most effi- 
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cient wire must possess not only high 
conductivity, but the maximum torsion 
and tensile strength possible in commer- 
cial copper, and that to obtain this it is 
necessary, first, to use high-grade copper 
and to prevent an excess of cuprous oxide 
entering it at any stage of the manufac- 
ture, and secondly, to select as perfect 
bars as possible and to observe extreme 
care in every treatment through which 
they pass. The question at once arises, 
can such wire be purchased at a commer- 
cial price? The writer must admit that 
this high-grade wire cannot be obtained 
at the ordinary market price, but requires 
the payment of a premium of one-half 
cent per pound. To produce wire of this 
grade consistently the wire manufacturer 
must use the higher-priced Lake copper 
and observe unusual care in its treatment 
so that he is justified in demanding a 
higher price. Experience in the use of 
this wire has shown conclusively that it 
is well worth the additional cost. 

The appended table No. 2 gives the re- 
sults obtained upon thirteen consecutive 


“miles of trolley wire made from selected 


bars of Lake copper. The tests were made 
upon each mile of the wire and the re- 
sults show the great uniformity obtain- 
able with proper care. It should be said 
in this connection that this wire was not 
made as an experiment, but was drawn 
by a certain wire company as a part of a 
regular business contract. 

The point must be kept clearly in mind, 
however, that even the best’ of wire is of 
little value if improperly used, and the 
consumer must realize that the same de- 
gree of care which he insists upon from 
the manufacturer is essential in the 
handling and stringing of the finished 
wire. 

The study of copper wire and the de- 
mands made upon it show the great need 
of a more thorough knowledge of this ma- 
terial. Owing to the minute quantity of 
impurities which exert a marked effect 
upon the qualities of copper, a chemical 
analysis is too difficult for technical pur- 
poses. The iron and steel industry is 
largely controlled today by microchemis- 
try, and, in the same way, there is a 
future for this same practice in the cop- 
per industry. Of first importance is the 
careful working out of the copper-cuprous 
oxide system with the determination of 
the number of phases occurring and the 
physical properties incident to different 
alloys. Doubtless much of this informa- 
tion is already in the hands of the copper 
refiners, but it remains for chemical engi- 
neers and chemists interested in indus- 
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trial materials to verify and complete the 
work for the consumer. This should 
afford a good field for experiment eta- 
tions and research students generally. 


TABLE NO. Il. 


Torsion Tensile Con- 
Sample Diameter, Turns in Load, ductivity, 
No. Inches. 10”. Lbs. %. 
1 .... 0.363 5,470 99 


® 1... 0.364 "93 5,490 98.7 


5,400 97.8 


3 .... 0.363 


4 .... 0.363 5,470 98.8 


5 .... 0.363 "90% 5,450 97.8 


6 .... 0.363 "94 5,500 98.6 


7 .... 0.363 5,420 97.8 


Av....2314 


8 .... 0.365 23 5,510 98.5 


9 .... 0.363 "34 5,540 98 


10 .... 0.363 "oy 5,470 98.8 


11 .... 0.363 "" "99 5,490 95.8 


5,500 98.5 


0.363 


13 .... 0.363 22 5.450 98.7 


-0 00 
Cable Open to Venezuela. 

The Venezuelan Government and the 
French Cable Company signed an agree- 
ment on May 12 in settlement of all out- 
standing difficulties and the cable was 
opened for business. 

The French Cable Company announced 
on May 11 that direct cable communica 
tion had been restored with all points in 
Venezuela. This terminates the cable 
isolation of Venezuela, during which time 
communication with the outside world has 
been carried on by mail and messengers to 
neighboring islands, and at times by wire- 
less to Curacao. 

The United States & Hayti Telegraph 
Company announces that the rate to Ven- 
ezuela has been reduced to $1 per word 
from New York, a reduction of fifty cents 
from the rate charged at the time the 
cables were cut off by Castro’s govern- 
ment in January, 1906. 
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QUESTIONS AND ANSWERS. 


Use or Iron CONDUIT FOR ALTERNAT- 
ING-CURRENT LEaDs.—In running some 
conduit for a ten-horsepower induction- 
motor circuit I was told to put both the 
leads in the same conduit, as alternating- 
current circuits are always run in this 
way. Why is this? Does not running 
the leads in separate conduit, as for a 
direct-current motor, give better insula- 
tion?—M. R., Minneapolis, Minn. 

Unquestionably the use of separate con- 
duit for each lead gives more perfect in- 
sulation and better safeguard against 
short-circuits. However, any conductor, 
even though straight, is surrounded by a 
magnetic field whose lines of force form 
circles about the conductor. If the current 
in the conductor is a direct current, this 
magnetic field varies only with the fluc- 
tuations of the current and therefore con- 
sumes practically no energy. With an 
alternating current in the conductor, the 
magnetic field surrounding it is continu- 
ally reversed in direction, which results in 
the setting up of eddy currents when iron 
conduit is used. These currents, as well 
as the hysteresis due to the reversed mag- 
netization, cause the conduit to become 
heated and represent a certain energy loss 
in the leads, much greater than that en- 
tailed in overcoming their resistance. 
Moreover, the increased inductance of the 
leads means a greater angle of lag and 
therefore lower power-factor. With short 
leads and moderate currents these trouble- 
some features are not so marked, but with 
increasing length and greater currents 
they become of rapidly increasing mag- 
nitude. By running both leads in the 
same pipe the magnetic effect is com- 
pletely neutralized. For this reason du- 
plex or “twin” wire is extensively used 
for alternating-current conduit work, the 
reduced cost of the conduit counterbalanc- 
ing the increased cost of the wire. 


ELECTRICALLY OPERATED VALVE.— 
Kindly tell me how I can operate elec- 
trically a large valve on a water main. 
I would like to control it at a reservoir 
-or standpipe some three-fourths of a mile 
from the pumping station. This is to 
be used in case of fire to get direct pres- 
sure on the mains. We have an alter- 
hating-current system in this town.— 
N. I. S., Norman, Okla. 


Electrical operation of this particular 
valve can be carried out very conve- 
niently. An electric motor is geared to 
the valve stem and its circuit is run to 
the switchboard or operating gallery of 
the pumping station, where the motor 
controller is installed. The controller 
may be quite simple, as it needs only to 
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start the motor in either direction to 
open or close the valve. Alongside the 
controller a circuit-breaker should be 
placed so that when the motor has fully 
opened the valve further rotation on its 
part establishes a large overload and 
opens the circuit-breaker. This avoids 
the use of a limit switch and permits the 
motor to be of the simplest kind. A 
squirrel-cage induction motor is particu- 
larly suitable for this case. It has no 
sliding electrical contacts and can be en- 
tirely enclosed in a waterproof case. 
Good insulation of the windings is essen- 
tial, as the motor is likely to be exposed 
lo considerable dampness. The larger 
valve manufacturers make a specialty of 
electrically operated valves. In ordering 
the valve full details should be given of 
its size and type and approximate pres- 
sure in the main; also the voltage and 
frequency of the electric supply circuit 
available. 

WIRELESS TELEGRAPHY.—Please de- 
scribe the construction of the magnetic 
and electrolytic wave detectors used in 
wireless telegraphy; also what is under- 
stood by the terms capacity and induc- 
tance as applied to the wireless telegraph. 
What size condensers should be applied 
to a six-inch spark coil to give the best 
results in wireless work ?—A. S., Seattle, 
Wash. 

A form of magnetic detector exten- 
sively used by Marconi consists of a smail 
transformer with a primary having a 
single layer of wire wound on a glass 
tube and a secondary of finer wire to 
which is connected a telephone receiver. 
One side of the primary coil is connected 
to the aerial and the other side to ground. 
An endless loop of fine wires is moved 
over two grooved wheels driven by a 
spring motor; these wires pass through 
the glass tube and constitute a movable 
core for the transformer. Alongside the 
primary coil are mounted two strong per- 
manent horseshoe magnets. Osciliations 
affecting the primary set up correspond- 
ing currents in the secondary, and there- 
fore in the telephone receiver. The De 
Forest electrolytic detector consists of an 
insulating tube of glass or ebonite in 
which are adjustably mounted two elec- 
trodes about one-eighth inch in diameter 
and separated by one-sixteenth inch. 
About them is a mixture of rather coarse 
filings and oxide of lead in equal bulk 
and converted into a paste by the addi- 
tion of glycerine or vaseline with a slight 
amount of water or alcohol. The mean- 
ing of capacity and inductance in wire- 
lecs-telegraph work is the same as in any 
other electrical field. Thus the capacity 
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of an oscillating circuit, as of any cir- 
cuit, is the quantity of electricity required 
to raise its potential to unit value, or 


C => The capacity depends on the 
length and area of the oscillator, as well 
as its nearness to the earth and other 
conducting bodies. Inductance is the 
electromagnetic inertia of a circuit; 
strictly defined, it is the ratio between the 
electromagnetic energy of the circuit and 
one-half the square of the current; or, 
since W = 1 PL, the inductance L = 
W 2W 


VAG = e 

cillating circuit depends chiefly upon its 
form, whether straight or coiled, and on 
tl:e presence or absence of iron adjacent 
to it. The capacity requisite for an in- 
duction coil depends upon the design and 
proportions of the coil. No fixed rule 
can be laid down for it. For a good coil 
the condenser capacity is usually adjust- 
uble by varying the number of sheets in 
service to give the best results. A two- 
microfarad condenser with the adjustable 
feature referred to, should suffice for the 
six-inch coil. 


The inductance of an os- 


TUNGSTEN Lamps FOR Sign LIGHTING. 
—While visiting the Omaha Electrical 
Show on the opening day I heard some 
advocacy of the use of low-voltage tung- 
sten lamps in connection with a special 
transformer for lighting up signs. I can 
see that it i3 desirable to use tungsien 
lamps for long-hour service, such as sign 
lighting, but I should think that the 
added expense of a transformer would 
more than counterbalance the saving 
from the tungsten lamps.—J. B., Council 
Bluffs, Iowa. 

To get the best results in sign lighting 
it is desirable to use small candlepower 
lamps, as in this way the letters and de- 
sign in general can be better outlined. 
For this reason four-candlepower lamps 
are generally used, and even two-candle- 
power lamps have been utilized to some 
extent. The manufacture of a tungsten 
lamp of very low candlepower for normal 
lighting voltage (110 volts) is impos- 
sible on account of the extreme fineness 
of the filament that would be required. 
Recently low-voltage tungsten lamps of 
various sizes from the miniature up have 
been perfected and found to give excel- 
lent service. On account of their fairly 
thick and short filaments these lamps 
stand harder usage and have a longer 
life than those for standard voltage. By 
using a special transformer, stepping 
down from 110 to, say, ten volts, that 
can be mounted directly on the sign the 
use of these low-voltage tungstens is made 
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possible. It has been actually found 
that the initial expense of this trans- 
former, which is not very great, added 
to the increased initial cost of the tung- 
sten lamps compared with carbon lamps, 
still leaves a good margin in favor of 
ihe tungstens when account is taken of 
the reduced current consumption. The 
transformer in this class of service i9 
switched off the circuit when the sign is 
not lighted by placing a switch in the- 
primary circuit or by placing it on a 
special sign circuit controlled from the 
central station. In this way the core 
loss on no-load is eliminated. The ad- 
vantage of using a transformer for these 
low-voltage lamps instead of placing a 
group of ten or so in series across the 
110-volt circuit is that it permits any 
number of lamps to be used and avoids 
the extinguishing of a row of lights when 
any one of them burns out. 


SPECIFIC GRAVITY oF SroraGe-Bat- 
TERY ELEcTROLYTE.—In receiving direc- 
tions on the care of my storage battery 
I find the statement that the electrolyte 
should have a specific gravity of 1275 
when the battery is fully charged. The 
hydrometer shows this reading, but what 
does it mean? I thought water was taken 
as the unit for specific gravity.—R. V. B., 
Superior, Wis. 

It has become customary among stor- 
age-battery manufacturers to give the 
specific gravity in four figures and to 
discard the decimal point. The actual 
specific gravity of 1275 electrolyte is 
1.275, that is, 27.5 per cent heavier than 
water, the specific gravity of which is 
taken as 1.000. 
ede 

Mayor McClellan Approves Subway 

Bill. 

Mayor McClellan, of New York city, 
approved on May 13 the Travis-Robinson 
pill, which authorizes the Public Service 
Commission and the Board of Estimate 
to issue franchises for the construction of 
subways by private capital. The city is 
allowed to purchase, after ten years, the 
subways built under the bill at a cost of 
the original construction price plus fifteen 
per cent. 

The bill also includes a clause which 
classifies the New York subways as local 
improvements, the purchase price to the 
city being assessed in proportion to the 
property benefited by them. The assess- 
ments are payable in ten yearly install- 
ments. 

The mayor also signed the bill permit- 
ting the extension of the subway in the 
Bronx through Westchester to Pelham 


Bay Park. 
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Government Examination for Wireless 
Experts. 

The United States Civil Service Com- 
mission announces an examination on 
June 9, 1909, to secure eligibles from 
which to make certification to fill a va- 
cancy in the position of electrical expert 
(wireless telegraphy) in the Bureau of 
Equipment, Navy Department, at a salary 
of $3,000 per annum, and vacancies re- 
quiring similar qualifications as they may 
occur. 

The examination will consist of the 
subjects mentioned below, weighted as in- 
dicated : 


Subjects. Weights. 
1. General and technical educational 
AMIE oh eta et es eager eas 10 
2, Technical experience ........+.-: 20 
3. Special experience in wireless teleg- 
raphy and telephony.........-. 40 


4. Original research and experiments 
in electrical science with special 
application to wireless telegraphy 
and telephony 


Total 

Competitors who fail to receive a rat- 
ing of at least 70 per cent in the third 
subject will not be eligible for appoint- 
ment. 

Age limit, twenty-one years or over on 
the date of the examination. 

This examination is open to all citizens 
of the United States who comply with the 
requirements. 

This announcement contains all infor- 
mation which is communicated to appli- 
cants regarding the scope of the examina- 
tion, the vacancy or vacancies to be filled 
and the qualifications required. 

Applicants should at once apply to the 
United States Civil Service Commission, 
Washington, D. C., for application Form 
304 and special form. No application will 
be accepted unless properly executed and 
filed, with the material required, with the 
Commission at Washington prior to the 
hour of closing business on June 9, 1909. 
In applying for this examination the ex- 
act title used in the application should 
be “Electrical Expert (Wireless Telegra- 
phy and Telephony).” 
ede 
To File List of Shareholders. 


Holding companies of securities in rail- 
read, street-railway, gas and electric 
companies are compelled in a bill now 
before the Massachusetts Senate to file 
with the state a copy of the declaration of 
trust, list of shares owned and stockhold- 
ers. The list of shares owned and stock- 
holders must be filed on or before May 1, 
each year. 


Vol. 54—No. 21 


Aero Club and the Wrights. 

A hundred or so members of the Aen 
Club of America entertained the famous 
Wright brothers at a luncheon at the Lav- 
yers’ Club, New York, last week. There 
were also present members of the Anto- 
mobile Club, the Aeronautic Society, the 
Ohio Society, and other organization: 
gathered to honor the aviators, and there 
was considerable curiosity as to how they 
would surmount the ordeal of public 
speaking. But after it was all over the 
sentiment was concisely expressed by a 
shout, “Whats the matter with the 
Wrights?” “They're all right,” was the 
reply from one hundred throats. 

Notwithstanding the statement of Wil- 
bur Wright that he had no complaint to 
make of their treatment in America, the 
failure of the United States Government 
to make it possible for them to continue 
their experiments here was frequently re- 
ferred to, and by none more forcibly than 
by Police Commissioner Bingham, who 
sat at one of the guests’ tables and was the 
only official representative of the city 
present, Mayor McClellan being obliged 
to send a letter of regret. General Bing- 
ham struck the keynote of the reception 
at once by saying: 

“We are glad to meet the Wrights be 
cause they are men who have done some 
thing. They belong to a class we all love 
and admire. As an army officer, I feel a 
sense of mortification and chagrin that 
the Wrights were compelled to go abroad 
to get that recognition from foreign lands 
that should have been theirs here. Our 
Government is so ultra-conservative thal 
it is afraid to take a chance. It is 8 
shame that it should be so.” 

L. D. Dozier, president of the Aero 
Club of St. Louis, told of the invitation 
he had extended to the Wrights to vist 
St. Louis in October at its municipal cen- 
tennial celebration. 

On June 10 the gold medals awarded 
by the Aero Club will be presented t0 
Wilbur and Orville Wright by President 
Taft in the White House. 

The Wright Flying Machine Compaq); 
Limited, has been organized in Berlin 
with a capital of $125,000. It will con- 
struct and operate aeroplanes on the 
Wright system. 


ede 
Trolley Freight Bill Signed. 

Governor Stuart, of Pennsylvania, has 
signed the bills passed by the Legislature 
providing for night freight service 0P 
trolley lines and in the subway in Phils- 
delphia, and authorizing the transports: 
tion of all kinds of-freight. 


May 22, 1909 


The Tariff on Electric-Light Carbons. 
To THE EDITORS. 

A new joker added to the old joker on 
the method of imposing the duty on elec- 
tric-light carbons you have written and 
explained already in your valued paper. 

The first joker was by reducing the 
duty on electric-light carbons from 
ninety cents to seventy cents, but instead 
of making it on carbons they made it per 
100 feet, thereby actually raising the duty, 
Inasmuch, as you know, on the old rate 
which did not specify the length, we 
could import the carbon in double lengths 
and cut them in two, of course reducing 
the duty. 

Now the latest is that Senator Smoot, 
acting for the finance committee, is pro- 
posing a change of thirty-five cents per 
100 feet on carbons made of petroleum 
coke, and sixty-five cents per 100 feet on 
all other carbons for electric-lighting pur- 
poses. 

This at first sight looks like a material 
reduction, but in fact it is only a reduc- 
tion of five cents per 100 feet, because 
carbons made of petroleum coke are nei- 
ther manufactured in Europe nor im- 
ported ; in other words, a substantial re- 
duction of duty is proposed on an article 
not Imported, while the article which is 
imported is, even with sixty-five cents per 
100 feet duty, just as much excluded from 
importation as it would be at seventy 
cents per 100 feet. 

I think to bring this new joker to the 
knowledge of the consumers through your 
valuable paper will no doubt impress the 
tariff makers in Washington and encour- 
age such Senators as have the Interest of 
the consumers of the United States at 


heart. Hvuao REISINGER. 
New York, May 14. 


edo 
Side Doors for Subway Trains. 


l The New York Public Service Commis- 

sion has ordered the Interborough Rapid 
Transit Company, New York city, to con- 
vert fifty cars into end-side door or center- 
side door cars as they choose, by August 
15, and thereafter to equip two eight-car 
trains per month and to continue the re- 
construction of the equipment at this rate 
until the entire express trains are so 
equipped. The company is also ordered 
to increase its equipment by the purchase 
of new cars of the same style of side doors 
Prior to October 15, 1909, so that by that 
time it will have sufficient cars to main- 
tain a one minute, thirty-two seconds 
headway on express service during rush 
hours. 
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Chicago Electric Club. 

At the regular weekly noonday meeting 
of the Chicago Electric Club, held on 
May 12, in the grill room of the Chicago 
Automobile Club, John Lee Mahin, of 
the Mahin Advertising Company, spoke 
on “The Advertising That Pays.” He 
showed the relation of advertising to the 
salesman and to the general sales cam- 
paign and gave many excellent sugges- 
tions by which advertising can be made 
of great value to the particular house for 
which it appears. He stated frankly 
that only the advertising that pays in the 
end is worth using at all. Mr. Mahin 
pointed out that advertising should not 
attempt to do the work that the salesman 
does very much better personally, but, on 
the other hand, that it should be used 
extensively to do the work that the sales- 
man’s time is too valuable to do. As a 
criterion of the value of any advertise- 
ment in general, he laid down the ten 
following tests: 

1. Is the advertisement the natural ex- 
pression of the house that advertises ? 

2. Is it specific? 

. Is the advertisement timely ? 
. Is it pertinent? 
. Is it consistent ? 
. Is it persistent? 

7. Does it partake of an authoritative 
tene? 

8. Is it institutional? 

9. Is it plausible? 

10. Is it sincere? 

At the conclusion of Mr. Mahin’s re- 
marks, Frank L. Perry was called on and 
made a short and very appropriate ad- 
dress on the points that had been brought 
out. Homer E. Niesz asked what should 
be the relation between the appropriation 
for advertising and that for the general 
soliciting campaign. Mr. Mahin stated 
that no general rule could be laid down, 
as it varied in practically every particular 
line. In some cases the expense requisite 
for proper advertising amounts to an ex- 
tremely large percentage of the cost of 
tke goods sold. In other cases it is but 
a very small percentage. 
ea 
Tests of Meters in New York City. 


The report of the New York Public 
Service Commission for April shows that 
there were 31,155 gas and 136 electric 
meters tested in all. l 

Of the meters tested on complaint, 29.2 
per-cent were two per cent or more fast, 
13.8 per cent were two per cent or more 
slow, and fifty-seven per cent were be- 
tween these limits and are therefore ad- 
judged to be correct. 
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Steam Engineer Examinations. 


The United States Civil Service Com- 
mission announces an examination on 
June 16, 1909, to secure eligibles from 
which to make certification to fill a va- 
cancy in the position of second-class engi- 
neer, $900 per annum, in the Custodian 
Service at Macon, Ga., and vacancies re- 
quiring similar qualifications as they may 
occur throughout the United States. 

The examination will consist of the 
subjects mentioned below, weighted as in- 
dicated : 

Subjects. Weights. 
1. Letter-writing (a letter of not less 
than 150 words on some subject 
of general interest. Competitors 
may select either of two subjects 
given) 
2. Practical questions in mechanical 
and electrical engineering (com- 
prising the construction and op- 
eration of the heating plant and 
electric-lighting and elevator ma- 
chinery in first-class public build- 


VS) seriene iese adieu ET 
3. Experience in mechanical and elec- 


trical engineering Work........ 


10 


Total 

Applicants should at once apply either 
to the United States Civil Service Com- - 
mission, Washington, D. C., or to the 
secretary of the board of examiners, at 
points in the various states designated by 
the Commission where examinations will 
be held, for appilcation Form 1052. No 
application will be accepted unless prop- 
erly executed and filed with the Commis- 
sion at Washington. In applying for 
this examination the title “second-class 
(or assistant) steam engineer, Custodian 
Service,” must be mentioned at the head 
of the application. 


ede 
TrieBorough Company Applies for 
Bridge Franchise. 

The Tri-Borough Railroad Company, 
recently incorporated at Albany, N. Y., 
has applied to the New York City Board 
of Estimate for a franchise for a surface 
line to operate from Flatbush Avenue, 
Broklyn, via two of the tracks on the new 
Manhattan bridge, to the intersection of 
Canal Street with Walker and Baxter 
streets, Manhattan. 

The company does not stipulate for an 
exclusive franchise, but is willing to al- 
low other companies to use its tracks, and 
offers to carry passengers for a five-cent 
fare, issuing eight tickets for twenty-five 
cents, pending the extension of its line 
either in Manhattan or Brooklyn. A pub 
lic hearing is to be held on the matter on 
June 11, 


. 


FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


UNITED STATES TELEPHONE. 
The report of the United States Tele- 
phone Company for the year ended De- 
cember 31, 1908, compares as follows: 


1908. 1907. 
GroOSsS ......0.5 Grae aie a Naat Ree $444,849 $435,013 
Expenses c.4 keen evesewenens ea es 212,877 193,212 
Nët seuaenrien et anen a S $232,972 $241,801. 
Other incoMe.....essssosssosses 27,683 34,965 
Total income............ a... -$260,655 $276,766 
Bond iIntereSt........cccccccsvees 107,800 107,800 
Surplus serere asosan eh $152,855 $168,966 
Preferred dividend..........ee0. 51,855 51,150 
Common dividend......sssss... ae 69,750 
Balance surpluS............-- $101,000 $ 48,066 


BIRMINGHAM RAILWAY, LIGHT AND POWER. 

The Birmingham Railway, Light and 
Power Company reports a comparison of 
earnings for the month of March and 
three months ended March 31, 1909, as 


follows: 

Month March: 

1909. 1908. 

March gross........ re fice eis $181,818 $177,003 
Operating expenses and taxes.. 114,203 112,686 

March Net....essessesesseasso $ 67,614 $ 64,317 
Interest ChargeS...ccssccccceees 43,745 41,821 
Sinking fund........ccccecceee .. 1,041 1,041 

Total Interest and sinking fund.$ 44,787 $ 42,863 
Merch surplus....... PEREA PER wine” 22,820 21,453 

Three months: 
Three months gro8S........sss. 551,615 22,090 
‘Operating expenses and taxes.. 342,286 348,337 

Three months net............ $209,328 $173,753 
Interest ChargeS...c.cccsccecees 131,23 127,042 
Sinking fund..... pain era Kee ie a 8 T20 3,125 

Total interest and sinking fund.$134.356 $130,167 
Three months surplus.........+. 74,971 43,585 


TOLEDO RAILWAYS AND LIGHT. 

The report of the Toledo Railways and 
Light Company for the month of March 
and three months ended March 31, com- 
pares as follows: 


1909. 1908. 

March BYroSS......-cceeeeecees . $213,766 $201,129 
EXPenSeS cece eeccceceeecneces 118,715 114,880 
March net.....-ceecrevecvcnes $ 95.051 $ 86,249 
Otner income....... errr ee ee 1,071 1,058 
Total Income. ...-.eeeeereees $ 96,122 $ 87,307 
Gharees ak ates bib ord Mic Whose hows ace ae a 63,457 68,899 
March SurpluS.....cs+eeeeroes $ 32,665 $ 18,408 
Three months gTOSS......esssase 652,075 625,968 
EXpenseS ...cecseeecrecceercees 366,664 356,270 
Three months net....-....---- $286,411 $269,698 
Other imcome .......eeeeeeeeeee 1,262 2,656 
OMG osdw savin s so Hews $297,673 $272,254 

enn re aces wie bh eu ates wees 205,381 205,953 
Three months surplus.......- $ 82,292 $ 66,401 


DETROIT UNITED RAILWAY COMPANY. 

The report of the Detroit United for 
the month of March and three months 
ended March 31 compares as follows: 


1909. 1908. f 
Mareh RrOSS....ssrsreninttniS Bora?) 3381298 
E ee O ca ibee 
Total incomes asc) a S get 
pee ee EES Iana 


Expenses ...esssesesecesreso 1,064,150  1,009.813 
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Three months net........$ 603,891 $ 494,014 


Other income........cscccees 34,555 14,481 
Total income.............. $ 638,446 $ 608,495 
*Charges and taxes..... eoee 460,249 405,883 


Three months surplus....$ 78,197 $ 102,612 


*Taxes in 1908 are included in operating ex- 
penses. 


INTERBOROUGH’S TRAFFIC. 


In the month of March last, the Inter- 
borough carried a total of 43,994,740 pas- 
sengers, which is 4,133,161 more than it 
had in March, 1908. Travel was divided 
es follows: 


March, March, 
1909. 1908. 
Elevated lines..... nS ar ae 24,073,561 23,335,694 
Subway nett eee. te eterna Sea 19,921,179 16,525,885 
Total sent eneeeceees eTa 43,994,740 39,861,579 


It will be seen that while the elevated 
lines are still carrying more than half of 
the daily passengers on the system, the 
increasing popularity of the subway is 
causing that branch to overhaul the ele- 
vated. Where a year ago fifty-nine per 
cent of the travel was over the latter- 
named lines, and forty-one per cent in the 
subway, the figures in March were fifty- 
fcur per cent and forty-six per cent, re- 
spectively. On a daily average, Sundays 
included, the elevated carried about 777,- 
000 passengers in March of this year to 
643,000 carried by the subway. The 
number carried Sundays is but little more 
than half the week-day average. 

April 12, 1909, was the biggest day in 
the subway’s history, when, in connection 
with the crowds which attended the Petro- 
sino funeral, there were carried 893,000 
passengers in that single day. 


KNOXVILLE RAILWAY AND LIGHT. 


The Knoxville Railway and Light Com- 
pany has issued a comparison of earnings 
for the month of March and three months 
ended March 31, 1909, as follows: 


1909. 1908. 

March 2Yr03S........ccssvccccsccees $47,130 $46,521 
Operating expenses and taxes.. 24,158 23,251 
March net......-. eee Tee $22,972 $23,270 
Interest charges....... re eee ee 11,483 11,623 
Balance .....6. ee ere re ee AA $11,488 $11,647 
March SurpluS......sccececccnseas 11,488 11,647 
‘three munths Bross..........600. 139,215 128,017 
Operating expenses and taxes.... 71,428 73,345 
Three months net............... $67,787 $54,671 
Interest ChargeS....ccsceccccesecs 34,449 34,468 
Balante socere tae he 64 ues $33,337 $20,202 
Three months sgurpluS............ $33,337 $20,202 


WASHINGTON WATER POWER COMPANY. 


The Washington Water Power Com- 
pany, of Spokane, Wash., reports for the 
year ended December 31, 1908, compared 
as follows: 


1908. 1907, 
(LOSS epost ee a i $2,437,406 $2,094,282 
Sundry receipts...........00. 17,179 2,103 
Total receipts............. $2,454,585 $2,096,385 
Expenses and tuxes......... 1,343,232 1,262,610 
Net selec eae we E $1,111,353 833,775 
Interest, depreciation, etc... 530,923 : 360,664 


Surplus ....-.secsesesenees$ 580,430 47 
Dividends ...........ceceeees 351,141 t 3DE 
Net surplus $ 229,289 $ 
bya EEE TA l 1 
Previous surplus............. 644,861 rite 
Total surplus.............. $ 874,150 $ 644,861 


HONOLULU RAPID TRANSIT AND LAND. 
The Honolulu Rapid Transit and Land 

Company reports for the year ended De 

cember 31, 1908, compared as follows: 


1908. 1907. 

GYOSS 6 sbi a 6 0880 oe owen oe wae $382,130 $367,134 
Expenses ...ccecrcccccccccccece 211,976 201,228 
Net oual eurena EEA $170,154 $165,906 
Other income... ....sesessessoss 7,797 7,475 
Total incoM2e.....ssesssssosse $177,951 $173,381 
Charges, taxes, depreciation, etc. 95,458 100,968 
Surplus ..... A E R E $ 82,493 $ 72,413 
Dividends ,....ssss.. PEN T sae 53,000 45,000 
Net surpluS............ laces $ 29,493 $ 27,418 


NEW YORK TRACTION LINES. 


The New York Public Service Commis- 
sion has made public the income accounts 
of the street-railway companies operating 
in Greater New York, for the quarter end- 
ed September 30, 1908. The statements of 
the Hudson & Manhattan Railroad Com- 
pany, the Interborough Rapid Transit 
Company and the Brooklyn Rapid Tran- 
sit system for the three months ended 
September 30, 1908, follow: 

Hudson Interboro Brooklyn 
and Rapid Rapid _ Total all 
Manhattan. Trans. Trans. N.Y. RYS. 
Gross ....$121,373 $5,328,887 $5,117,661 $17,425,174 
Operating ' F 
expenses. 127,898 2,675,709 3,085,552 11,801,050 


Net....*$ 6,525 $2,653,178 $2,032,109 $ 5,624,124 
Other in- 


come.... 142,419 837,175 138,210 896,628 
Total in- i i 
come. .$135,894 $2,990,353 $2,170,319 $ 6,520,752 
Char ges, 


taxes, etc. 833 2,899,163 1,552,281 6,670,510 


m 


: : ee 
Surplus.$135,061 $ 91,190 $ 618,088 *$ 149,758 
*Deficit. 


NORFOLK & PORTSMOUTH TRACTION. 

The Norfolk & Portsmouth Traction 
Company reports for the year ended De- 
cember 31, 1908. The income account, 
including allied companies, compares # 
follows: 


1908. 1907. 

E E EE E $1,877,930 $2,616,453 

Expenses .......+- eT 1,104,346  1,655,69 

P ee 

A E E E E ET $ 773,584 $ se 
Additional deductions....... atone 2, 

PE zore 

Net income.......... sanee $ 773,584 $ an 
Charges, taxes, etC.....s.s.. 790.630 704, 

——— ars 

Deficit ........ AE $ 17,046 °$ ET 

Extra expensesS.........s.ss..> PAAT ee 

Deficit eee ee $ 17,046 *$ 127,204 

*Surplus | 


LONDON UNDERGROUND. 


The Underground Electric Railways of 
London report gross earnings for the 
week ended April 24, and sixteen weeks 
ended April 24, 1909, compared as fol- 
lows: 


1908 

Company. 1909. : 

Bakerloo : ‘ashen ites Serres 2 3,310 £ ae 
Piceadilly ee tvoeomseeewn seo enver eee 5,665 , 


ty 
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Hampstead ......cccc cece eecee 


DIStEICE: scenes ce dcaws su Sou vias 9,732 8,762 
Tramways ...ssessscsosesocoo 5,807 6,952 

Otal mace tis ra ieee n e e gate £ 28,359 £ 28,434 
Total, sixteen weeks......... 446,048 415,525 


BOSTON ELEVATED. 

Net earnings of the Boston Elevated 
Railway Company were materially helped 
out this last winter and spring by the 
very small snow expense, the smallest in 
the last five years, and one of the smallest 
in the entire history of the company. 

The amount expended during the win- 
ter and spring of 1908-9 was but $26,000, 
compared with $190,104 in 1905 and 
$116,407 as recently as 1907. The amount 
required for this purpose in 1908 was but 
$26,473. 


PHILADELPHIA COMPANY. 

The annual report of the Philadelphia 
Company, ‘including the affiliated con- 
cerns, except the Allegheny Heating Com- 
peny, shows gross receipts of $16,554,593. 
the year before receipts were $18,- 
767,441. Expenditures for improvements 
during the vear were $555,353, as against 
$1,697,328 in 1908. 

Comparing surplus, the present is $153,- 
401 less than in 1908. The general bal- 
ance sheet shows that the company owns 
stocks amounting to $45,112,929. Total 
assets have increased to $67,634,039, as 
compared with assets of $65,296,639 in 
1908. The Philadelphia Company con- 
trols and operates about forty companies 
devoted to gas and electric lighting, fuel 
supply and street-car transportation. It 
has gradually extended its operations be- 
yond Pittsburg and Allegheny, and many 
manufacturing towns at a distance de- 
pend on the company for light, heat and 
power. 

The company holds under lease 433,538 
acres of gas and oil territory. It has pipe 
lines of a combined length of 2,197 miles. 

During the past fiscal year there was 
paid out in dividends $2,300,000. The 
company earned five per cent on its pre- 
ferred stock and 8.2 per cent on the com- 
mon. 


UNITED RAILWAYS OF ST. LOUIS. 
The Mississippi Valley Trust Company 
and Francis Brother & Company of St. 
Louis, and McCoy & Company of Chicago 
have purchased $1,500,000 general first- 
mortgage four per cent gold bonds of the 
United Railways Company of St. Louis, 
and are offering them for sale at eighty- 
six and interest, yielding about five per 
cent. They are dated July 1, 1889, and 
sre due July 1, 1934. 
These bonds are part of an issue of 
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$42,000,000, of which there are outstand- 
ing about $30,000,000, while about $11,- 
000,000 are reserved in the treasury to 
retire prior liens. They are secured by a 
first mortgage on about one-half of the 
properties of the United Railways Com- 
pany in St. Louis and St. Louis County, 
with the exception of the St. Louis & 
Suburban Railway property. 


THIRD AVENUE RAILROAD. 

Receiver Frederick W. Whitridge, of the 
Third Avenue Railroad, New York city, 
has sent to the Public Service Commission 
his quarterly report, covering the Third 
Avenue Road proper, the Union Railway, 
the Forty-second Street, Manhattanville 
& St. Nicholas Avenue, and the Dry Dock, 
Hast Broadway & Battery Companies. 
They show in total gross earnings of 
$1,344,177 for the quarter, operating ex- 
penses of $1,093,738, leaving net earn- 
ings of $250,430, which, with other in- 
come of $166,850, makes a total income 
of $417,289. There are deductions of 
$234,894 for interest and other charges 
outside of operating accounts, leaving a 
surplus for the quarter of $182,395. 

The interest paid, of course, does not 
include five per cent on $5,000,000 first- 
mortgage bonds on the Third Avenue and 
four per cent on $36,000,000 general 
mortgage bonds, which were defaulted in 
1907 and are under foreclosure. 
quarter’s requirements on these two mort- 
gages would be about $420,000. 

Mr. Whitridge paid at the controller’s 
office the $52,000 consideration fixed by 
the Public Service Commission for the 
franchise desired for an extension of the 
Union Railway on Pelham Avenue in the 
Bronx. 


UNITED RAILWAYS OF 8T. LOUIS. 
The report of the United Railways of 
St. Louis for the month of April and 
four months ended April 30 compares as 
follows: 


1909. 1908. 

April ~@rosSicsd0 dc tense ws ext $ 911,654 $ 865,691 
Expenses „.»ssesserssespesso» 569,702 570,663 
April Nét: sccciecorsiertarss $ 341,952 $ 295,028 
Charges © bes eee skchvewe eens 233,527 232,274 
April surplus............0.. $ 108,425 $ 62,754 
Four months gross.......... 3,452,007 3,327,457 
EXPOSES. ..sssssossssesoesoo 2,233,342 2,203,703 
Four months net.......... $1,218,665 $1,123,754 
Charges ....e.sccseseseseceeo 939,516 932,436 
Four months surplus...... $ 279,149 $ 191,318 


UNITED RAILWAYS PLAN RATIFIED. 
Stockholders of the United Railways 
Investment Company, at a meeting in 
Jersey City on May 17, authorized an 
increase in the preferred stock of the com- 
pany of $10,000,000, and approved the 
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plan whereby the company, through or- 
ganization of a new subsidiary car 
company, will take over the plant of ‘the 
Stanislaus Power Development, including 
the Tuolumne Water Power Company, 
which will supply electricity to the United 
Railways of San Francisco. Under the 
pian $1,000,000 of the new stock will be 
used in payment of the property and the 
rest will be held for future requirements. 

Stockholders also approved the plan for 
tlie organization of a new company known 
as the San Francisco Electric Railways 
for the purpose of acquiring and oper- 
ating other street-railway lines in San 
Francisco and vicinity, and also for the 
organization of a holding company to 
acquire both the stock of the San Fran- 
cisco Electric Railways and that of the 
new company which is to take over the 
Stanislaus Power Development. To the 
acquisition of the stock of the holding 
company the stockholders under the plan 
vcted $10,000,000 common stock of the - 
United Railways of San Francisco now 
in the treasury of the investment com- 
pany. 


BOSTON ELEVATED—WEST END. 

Governor Draper of Massachusetts has 
signed the resolve providing for an in- 
vestigation and report by the Railroad 
Commission and the Boston Transit Com- 
mission on certain matters relative to the 
West End and the Boston Elevated rail- 
ways. 

The resolve provides investigation on 
three specific subjects, viz., first, in the 
matter of the proposed consolidation re- 
lating to the distribution of assets of the 
West End; second, the question of au- 
thorizing the Elevated to acquire and 
hold securities of other street railways; 
third, the question of authorizing the 
Elevated to extend its elevated structure 
from Sullivan Square to Medford. The 
hoard is to report to the Legislature in 
1910. 


DIXON CRUCIBLE COMPANY MEETING. 

At the annual meeting of the stock- 
holders of the Joseph Dixon Crucible 
Company, the old board, consisting of 
George T. Smith, William Murray, Wil- 
liam H. Corbin, Edward L. Young, 
George E. Long, William G. Bumsted and 
Harry Dailey, was unanimously re-elected. 
The board of directors re-elected the 
former officers, namely, George T. Smith, 
president; William H. Corbin, vice-pres- 
ident; George E. Long, treasurer; Harry 
Dailey, secretary. William H. Corbin 
was also re-elected as counsel. 
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The Electric Illumination at the Alaska- 
Yukon-Pacific Exposition—June 1- 
October 16. 

The electrical effects at the Alaska- 
Yukon-Pacific Exposition, which opens at 
Seattle, Wash., June 1, are most attractive 
and equal to any of the recent exposi- 
. tions in this country or abroad of its size. 


TO THE LEFT THE AGRICULTURAL BUILD- 
ING, IN THE CENTER THE FISHERIES, 
AND IN THE DISTANCE THE AUDITO- 
RIUM, ALASKA-YUKON-PACIFIC EXPOSI- 

- TION. 


Among the accompanying illustrations, 
one shows the illumination of the Ori- 
ental Building at this exposition, and 
another is a night view of the Agricul- 
ture Building from across the geyser 
basin. Adjoining is a day scene along 
the Court of Honor, while above is shown 
the Agriculture Building at the left, the 
Fisheries Building in the center, and the 
Auditorium in the distance. The method 
of outline electric-light wiring utilized 
on the buildings can be noted at the en- 
trance of the building at the right in the 
immediate foreground of the above illus- 
tration. 

It is stated that more than a quarter 
of a million electric lamps are utilized in 
the illumination of the Alaska-Yukon- 
Pacific Exposition and that there is re- 
quired therefor electric power to the ex- 
tent of over 5,000 kilowatts generated by 
a hydroelectric power plant in the moun- 
tains. The electrical equipment is said 
to be more complete than that of the city 
of Seattle itself, while a modern sewer 
system is provided and an electrically 
driven pumping plant is utilized for the 
water system of the fair, which is sup- 
plied from a glacier-fed lake in the Cas- 
cade Mountains. During the past two 
years about $10,000,000 has been ex- 
pended in constructing this magnificent 
exhibition, whose site is upon the banks 
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of two beautiful lakes in the suburbs of 
Seattle. i 

The electrical effects for the cascades 
and geyser basin are most beautiful, 8,000 
gallons of water per minute being pumped 
by the electric equipment and brilliantly 
illuminated in fountain and cascade ef- 
fects. The cascade court is the central 
feature of the electrical effects of the ex- 
position scheme. There are a series of 
dams provided for a distance of 500 feet 
or more, down which a thousand gallons 
of water runs in a raging torrent over 
myriads of colored electric lamps placed 
under the water at the lips of the dam. 
At night the electrical effects of these 
lamps are startling, since they are placed 
behind glass of the prime colors, with 
shading from the darker tones on the 
edges to lighter ones in the center. The 
geyser basin is similarly provided with 
colored electrical effects, the water being 
conducted to this basin, as well as to the 
cascade, through a wood-stave pipe con- 
necting with the electric pumping station, 
where two electrically driven rotary 
pumps of the Kruug design are utilized, 
having a capacity of 10,000 gallons per 
minute. 

The water system of the exposition 
proper is supplied by three centrifugal 
pumps of 200 horsepower each, delivering 
1,000 gallons per minute to a double 


‘line of twelve-inch mains. These pumps 


SCENE ALONG THE COURT OF HONOR, 


are operated by electric motors of the 
Westinghouse two-phase type, supplied 
with a current of 2,200 volts pressure at 
a frequency of sixty cycles per second. 
The water is pumped from a crib located 
some distance from the shore line of Lake 
Washington, three intake pipes, each seven 
inches in diameter, carrying the water 
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to the electric pumps just referred to, 
A wireless telegraph and telephone 
equipment has been installed in the er- 
hibit hall provided for the purpose at 
the base of a wireless tower 100 feet 
in height, near the main entrance. This 
wireless station, placed on the campus of 
the University of Washington by the 
United Wireless Company, is in contin- 
ous service, receiving messages from 
steamers entering and leaving the harbor 
of Seattle. 

A series of 1,000-kilowatt motor-gen- 
erators is provided in the substation at 
the exposition for supplying light and 
power service. These motor-generator 
sets are supplied with current from step- 
down transformers in the same substa- 
tion receiving the current at high tension 
from the transmission line connecting the 
exposition with the hydroelectric power 
station. 

A complete steam-driven electric gener- 
ating station has also been installed on 
the exposition grounds for light and 
power service as an auxiliary to the hy- 


droelectric power, and this station has 


also been erected in a permanent structure 
to be utilized for lighting and power dis 
tribution for the University of Washing- 
ton. 

A log building is being utilized during 
the exposition for the forestry exhibit 
and is one of the most remarkable struc- 
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tures on the ground. It is one of the 
chief points of interest and thousands of 
exposition visitors are attracted by its 
exhibits. It will be utilized as the For- 
estry School of the University of Wash- 
ington when this exposition is over. 
The Fine Arts Palace is 8 fireproof 
building with floors of reinforced concrete 
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and brick walls with sills of pressed steel, 
and this permanent building will be util- 
ized as the School of ‘Chemistry at the 
University of Washington when the ex- 
position is over. 

The machinery hall is another perma- 
nent building which will be utilized as 
the University School of Engineering in 
the future. It is finished in terra-cotta 
brick, this being the exposition color of 
the exteriors of all of the exposition 
buildings, displacing the dazzling white 
of former expositions. 

The California and Oregon state build- 
ings ase well as those of Washington and 
other western states are very attractive 
and beautiful, while many other very 
handsome state and foreign buildings have 
heen erected at an expense of several mil- 
lion dollars. The United States Govern- 
ment has expended about two-thirds of 
a million dollars in order that the Philip- 
pines, Alaska and Hawaii may show to 
advantage their resources and wealth- 


ILLUMINATION OF THE ORIENTAL BUILDING, ALASKA- 
YUKON-PACIFIC EXPOSITION. 


producing power. The Dominion of Can- 
ada has also a fine exhibit. It is stated 
that the value of all of the exhibits and 
buildings on the grounds exceeds $50,- 
000,000. This brilliant exposition is 
showing to the world the great importance 
of the Northwest and indicates the world’s 
future trade relations with these wonder- 
ful lands. 


ese 
Genera] Electric Orders. 

It is stated that the orders of the Gen- 
eral Electric Company since the first of 
February have been running at the rate 
of between $51,000,000 and $53,000,000 
a year. The orders received in the last 
fiscal year aggregated $44,000,000, and 
in the fiscal year ended January 31, 1909, 
about $60,000,000. The management is 
of the opinion that orders for the current 
fiscal year will equal those reported in any 
year since the company was organized. 

‘The improvement in the business of the 
electric companies over the last two or 
three months has been quite marked. 


New York Section, Illuminating Engi- 
neering Society. 

The regular monthly meeting for May 
of the New York Section of the Illumi- 
nating Engineering Society was held on 
the evening of May 6 at the Twenty-sec- 
ond Regiment Armory in connection with 
the municipal art exhibit. 

It was announced that E. L. Elliott 
would lecture on “Art in Public Light- 
ing,” and some two hundred were pres- 
ent, owing to the numerous invitations 
which were extended to all who were more 
or less interested. 

The cireumstances under which the 
meeting was held were, to say the least, 
unpropitious. The committee in charge 
of the arrangements allowed an estimable 
gentleman to discourse for a good part 
of an hour upon public parks and play- 
grounds, which might have been endur- 
able were it not for the fact that some 
misguided engineer had placed a number 
of bare tungsten lamps about the room 
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in such a manner as to shine directly in 
the eyes of the audience. 

The principal feature of Mr. Elliott’s 
lecture consisted of slides showing public 
lighting fixtures so that the lights were 
not required. Practically all of the slidee 
were electric and the majority were of 
conditions in the city of New York. 
While it is perhaps true that much has 
been accomplished in that city, it is un- 
fortunate that nothing was shown from 
any other American city. America has 
only recently awakened to the possibilities 
of this form of municipal improvement 
and, as is usual, the aggregate results 
make anything :ccomplished in the same 
time anywhere else look insignificant. 
The other slides shown were taken all 
over Europe and were most interesting. 

During the lecture Mr. Elliott called 
attention to the fact that as little care 
had been spent upon the proper use of 
street lamps as upon the fixtures them- 
selves, and also that troubles were greatly 
minimized when proper care was taken. 
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The next monthly meeting of the 
New York Section of the Illuminating 
Engineering Society will be held on June 
10, at 8:15 p. m., in the meeting hall, 
Engineering Societies Building. At this 
meeting two papers will be presented, one 
by Louis J. Auerbacher, entitled “The 
Evolution and Development of the Flam- 
ing Arc Lamp,” and one by E. B. Rowe, 
entitled “The Illumination Efficiencies 
of Various Types of Lighting Installa- 
tions,” the last-mentioned paper being one 
prepared particularly for solicitors, deal- 
ers, contractors and installing engineers. 
edo 
Pittsburg Section, American Institute of 

Electrical Engineers. 

The regular monthly meeting of the 
Pittsburg Section, A. I. E. E., was held 
in Carnegie Institute, Tuesday, May 11, 
1909, W. Edgar Reed, chairman, presid- 
ing. The meeting was preceded as usual 
by a preliminary dinner at the University 
Club. | 
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NIGHT VIEW OF THE AGRICULTURAL BUILDING, FROM 
ACROSS THE GEYSER BASIN. 


The subject of the evening was street 
lighting, and was presented by C. E. 
Stephens, of the Westinghouse Electric 
and Manufacturing Company. Mr. Ste- 
phens’ paper was well received and the 
discussion which followed was animated. 

F. C. Sargent, of Haverhill, Mass., 
opened the discussion and gave consid- 
erable interesting data regarding various 
systems of street lighting in use in New 
England. He was followed by C. F. 
Scott, consulting engineer of the West- 
inghouse Electric and Manufacturing 
Company, and H. N. Muller, chief elec- 
trician of the Allegheny County Light 
Company, who added many interesting 
details to the discussion. 

Others who participated were S. P. 
Grace, chief engineer of the C. D. & 
P. T. Company, F. W. Andrew and J. S. 
Lacock, of the Westinghouse Electric and 
Manufacturing Company. A number of 
representatives of municipal councils were 
present and seemed to have derived much 
information from the discussion. 


944 


REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


A NEW COIL TESTER. 

In order to facilitate the rapid and ac- 
curate testing of field coils on electric- 
car motors, and similar coils, the Simpson 
Coil Tester has been placed on the market 
by A. G. Brown of Manchester, England. 
The balancing coils, condenser, etc., of 
this instrument are contained in a com- 
pact teak case, and the whole device is 
made on the principle of the Hughes mag- 
netic balance. The only preparation nec- 
essary for use is to connect the terminals 
on the outside of the case to any direct- 
current lighting circuit, with a lamp in 
series; or, with alternating current, to 
connect up without the lamp. When the 
current is switched on a faint buzz indi- 
cates that the instrument is ready for 
use. The coil to be tested is then placed 
on the baseboard with the projecting coil 
of the instrument approximately in the 
center. A “short” in the coil is imme- 
diately detected by a loud musical note 
being heard in the telephone receiver, the 
intensity of the sound varying with the 
number of turns on the coil short-cir- 
cuited. It will be seen that, as no con- 
nections need be made to the coil under 
test, great rapidity, and, it is claimed, 
absolute accuracy in testing for faulty 
insulation can be obtained by using this 
ingenious piece of apparatus.—Abstracted 
from the Supplement to The Electrician 
(London), April ree 


ONE-COIL AUTOMATIC SWITCHGEAR 
STARTERS. 


Some considerable interest has been re- 
cently aroused by a small but significant 
invention, provisionally patented (Brit- 
ish—No. 7,600) by C. W. Denny. It is 
a combination of the no-voltage and over- 
load release, but is remarkable in that 
the idea may very well extend to all kinds 
of automatic switchgear. 

There is only one coil—in series with 
ihe motor armature—which is wound on 
the crossbar of an H-shaped magnet. 
There is a light keeper across the top of 
the H and a much heavier one across the 
bottom poles. At normal loads the light 
keeper is held up to the poles at its end 
of the H; with undue reduction of cur- 
rent it falls away, and in doing so re- 
leases the switch arm in the usual way. 
It requires an excess of current to attract 


the other and heavier keeper against grav- 
ity; and when this happens the comple- 
tion of the heavier magnetic circuit, by 
virtue of its lower reluctance, immediately 
robs the lighter keeper of its magnetic 
flux, so that it trips and releases the 
switch arm, as before. 

This is distinctly better than the usual 
two-coil arrangement, and insurance offices 
will be glad to find a starter in which the 
most troublesome feature promises to be 
made simpler and more trustworthy— 
certainly cheaper.—Abstracted from the 
English Mechanic and World of Science 
(London), April 30. 
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AN ENGLISH TRADESMAN’S EXPERIENCE 

WITH METALLIC-FILAMENT LAMPS. 

The following costs data have been re- 
ceived from a suburban tradesman, show- 
ing a comparison between the old carbon- 
filament and the new metallic-filament 
incandescent lamps, in a district with a 
200-volt alternating supply. During the 
first year his lighting was obtained from 
xine three-light clusters of eight-candle- 
power carbon lamps, the aggregate illumi- 
nation being thus 216 candlepower. His 
bill for the year ending June, 1907, 
amounted to $91.22, and purchase and 
renewals of lamps cost a further $14.32, 
bringing the total outlay on light up to 
$105.54 for the year. Toward the end 
of 1907, several of the three-light clusters 
were replaced by single pendants carry- 
ing 100-volt, thirty-two-candlepower os- 
ram lamps running two in series. Early 
in the following year the other clusters 
were converted, and in April when the 
200-volt tungsten lamp was introduced, 
the remaining carbon lamps were replaced 
by them. When this had been done the 
ictal illumination was 324 candlepower, 
the initial cost of the lamps being $10. 
Since this date six new 100-volt metal 
lamps have been bought to replace break- 
ages, bringing up the total cost of osram 
lamps and renewals to $15.96. For the 
year ending June, 1908, the cost of cur- 
rent had come down to $66.92, and for 
the four quarters ended December, 1908, 
to $53.82. This compares with $88.62, 
the cost of current for the corresponding 
period of the previous year, but since for 
a portion of 1908 carbon lamps were still 
in use, the figures for the four quarters 
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to June next should show a still better 
result, since they will relate to osram 
lamps alone.—Abstracted from the Ele- 
trical Times (London), April 29. 
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ELECTROLYTIC CARBON INTERRUPTER. 

In the Wehnelt interrupter, which is 
now well known, the anode nearly alway: 
consists of platinum. This metal is u- 
surpassed when direct current is to b 
interrupted, but with alternating current 
it is rapidly disintegrated, which make 
its use expensive. H. Kost describes an 
interrupter for alternating current, in 


ELECTROLYTIC CARBON INTERRUPTER. 


which the platinum is replaced by carbon. 
A lead plate and a short porcelain dis- 
phragm with a three-millimetre hole are 
placed in a vessel filled with sulphuric 
acid (H,SO,, relative density 0.16 to 
0.22). At the lower end of the dia- 
phragm there is a wide porcelain ring K 
provided with a hole directly opposite the 
opening A. A small porcelain cylinder 
B, which extends into the hole, can be 
regulated by the arm G in order to pro 
duce changes in current strength and 
number of interruptions. The anode it- 
self consists of carbon covered electro- 
lytically with a thin metal coating, pref- 
erably copper. The thickness of the coat- 
ing determines the maximum admissible 
current intensity. A weight presses the 
carbon against the porcelain cylinder B 
and maintains the anode at the length 
al which it has been set. A decrease 1 
the cross-section of the carbon will W 
crease the number of interruptions, whe? 
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direct current is used; with alternating 
current it is, of course, dependent on the 
number of periods. The interrupter op- 
erates well up to a temperature of eighty- 
five degrees centigrade, and even at ninety 
degrees centigrade, but in this case the 
surface must be increased in order to 
preserve the regularity of the interrup- 
tions. The tension necessary for the op- 
eration of the device varies between sixty 
and 150 volts. Excellent results were ob- 
tained with an interrupter of this kind 
and an induction coil of twelve centi- 
metres spark length. The Roentgen light 
was remarkably steady, although produced 
by alternating current.—Translated and 
abstracted from Elektrotechnischer An- 
seiger (Berlin), April 18. 
< 
ELECTRICAL PUMPING IN COLLIERIES. 


At a recent meeting of the South Staf- 
fordshire and Warwickshire Institute of 
Mining Engineers (England), S. F. Sop- 
wik made some interesting remarks on 
the relative merits of the different elec- 
tric pumping systems for collieries. His 
general deduction was that for simplicity, 
combined with efficiency, the triple-ram 
type of pump was hard to beat; but as 
space was generally a consideration of 
importance, and the single-ram differen- 
tial type showed a very high efficiency, 
this type would find many advocates, es- 
pecially when it became better known. 
The centrifugal or turbine pump, al- 
though of comparatively small size and 
cost, had not yet shown such efficiency 
for high lifts as to warrant its use in 
any but exceptional circumstances.—Ab- 
stracted from the Mechanical Engineer 
(Manchester, Eng.), May 7. 

< 
COMPOUNDS FROM THE ELEC- 
TRIC FURNACE. 

The number of silicon compounds 
which the electric furnace can furnish 
does not appear to be exhausted. The 
well-known carborundum is silicon car- 
bide, SiC. Some time ago Henry Noel 
Potter described a new silicon monoxide 
SiO. He now prepares silicon free of 
carbon from carborundum and silica SiO,, 
under addition of carbon, and refines the 
resulting product in an arc furnace of 
150 volts, in which a mixture of silica, 
silicon carbide, and carbon surrounds the 
upper of the two vertical electrodes. 
Frank J. Tone proposes to mix aluminum 
silicate (kaolin) with sufficient carbon to 
reduce the silicon, but not the aluminum ; 
he thus obtains alumina and silicon. The 
reaction is facilitated by adding some 
iron metal or ore, so as to bind the silicon. 


SILICON 
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In that case ferro-silicon is obtained, 
which is tapped off or found in nodules 
in the alumina. Some of these silicides, 
e. g., the manganese silicide with fifty per 
ccnt of silicon, are friable, and disin- 
tegrate on exposure to the air. Suitable 
proportions of aluminum silicate and car- 
bon yield a fused mixture, of about sev- 
enty-five parts of alumina and twenty-five 
parts (from five to thirty-five) of silica, 
in the shape of a homogeneous, very hard 
and tough material, which, it is said, can 
be cast in molds and can be utilized as 
an abrasive and a refractory material.— 
Abstracted from Engineering (London), 
May 7. 
< 
A LARGE STORAGE BATTERY. 

The Manchester (Eng.) Corporation 
has placed a contract for a storage bat- 
tery to be installed at its Dickinson Street 
generating station, which is interesting, 
not only on account of its large size, but 
also on account of the method of its em- 
ployment. Speaking generally, the - in- 
tention is to use the surplus power from 
the traction generator available in the 
daytime for charging up the battery, at 
a cost very little more than that of fuel, 
and discharging the battery over the light- 
ing peak and traction peak. It is prob- 
able that it will be called upon for two 
complete discharges per day, so that the 
service will be rather severe. The bat- 
tery will consist of 210 cells in series, and 
is to maintain with one of the boosters 
a voltage of 450 across the lighting bus- 
bars. When required for traction service 
two of the boosters will be run in series. 
Charging will be carried out from the 
625-volt traction busbars under the con- 
ditions outlined below. The following 
discharge rates are guaranteed: 8,400 
amperes for one hour, 5,000 amperes for 
two hours, 3,900 amperes for three hours, 
and 11,200 amperes for half an hour. 
It is further to withstand a maximum 
discharge rate of 15,000 amperes. The 
normal charging rate is to be 4,100 am- 
peres, and the maximum charging rate 
6,500 amperes. The containing cells are 
to be of pine wood, lead-lined, coated in- 
side and out with acid-proof paint. The 
outside measurements of each cell will be 
sıx feet, one-and-one-half inches long by 
two feet, two-and-one-half inches wide by 
three feet, four-and-one-half inches deep, 
and the dimensions of the plates, which 
will be cast in one piece, will be twenty- 
and-three-fourths inches by twenty-nine 
inches. The weight of each cell will be 
about three long tons, and the total floor 
space occupied by the battery will be 
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about 5,800 square feet. The boosters 
will be three in number and of the re- 
versible type. Each set is to consist of 
a motor driving one booster. The boos- 
ters will be separately excited, and are to 
have laminated-field systems, to allow of 
rapid reverse. Each motor is to be ca- 
pable of driving the booster at all loads 
when running off the traction 525-volt 
circuit, or the lighting 425 to 450-volt 
circuit. The capacities of the boosters 
are specified as follows: 2,800 amperes at 
100 volts for fifteen minutes; 2,000 am- 
peres at eighty volts for four hours; 
2,800 amperes at sixty volts for one hour; 
2,700 amperes at eighty volts for half 
an hour. The boosters, when the battery 
is on the lighting load, will be connected 
one, two, or three in parallel, according 
to the load, separately excited off the bus- 
bars, and hand-regulated; but when the 
battery is on the traction load two of the 
hcosters will be used connected in series. 
One of these will be excited from the trac- 
tion bars and hand-regulated, and its 
object will be simply to give a constant 
boost equivalent to the difference between 
the lighting and traction voltage. The 
other booster will be arranged so that its 
field is regulated automatically in order 
to cause the battery to take up the fluc- 
tuations of the traction load, and thus 
rcnder it possible for the traction gener- 
ators to run on a practically constant 
load. The differential windings by which 
this automatic regulation is effected will 
not be on the booster fields, but on spe- 
cial exciters provided for the purpose. 
These exciter sets, of which two will be 
provided, one serving as a spare, will be 
driven independently by their own mo- 
tors.—Abstracted from Electrical Engi- 
neering (London), May 6. 

ce 
Naval Tests of Wireless. 


Washington, D. C.—Experts of the 
United States Navy are bending every 
effort toward perfecting wireless equip- 
ment, both telephone and telegraph, for 
use by the vessels and shore stations. The 
military authorities also are carefully 
investigating this subject through the 
Signal Corps. 

Both the navy and the army will be 
rcpresented at a series of experiments to 
begin about June 15 at Brant Rock, 
Mass., where a high-powered wireless Sta- 
tion has been erected by a concern which’ 
is endeavoring to secure the work of 
building and equipping a 600-foot tower 
in Washington. Special requirements 
are exacted as to the distance capability 
of the apparatus used. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Small Single-Phase Motors. 

To meet the growing demand for small 
motors below one-fourth horsepower that 
has sprung up so extensively for indus- 
trial and domestic use the Westinghouse 
Electric and Manufacturing Company has 
developed what is known as type DA 
small motors for single-phase alternating- 
current circuits. These machines are ex- 
tremely simple in design and in opera- 
tion. They are of the squirrel-cage rotor 
type and require no contact brushes or 
regulating resistances of any kind. They 
are started and snapped by simply clos- 
ing an ordinary knife or snap-switch. Oc- 


SMALL SINGLE-PHASE WESTINGHOUSE 
MOTOR. 


casional oiling is all the attention that is 
required under ordinary conditions. 

The frames of the machines are cylin- 
drical with cast-iron bearing brackets. 
Some of the motors are entirely enclosed 
where it is desirable to keep anything 
from coming in contact with the rotor. 
The windings on both the stator and rotor 
are placed in insulated slots. The bear- 
ings are of the wick-feed, self-oiling type, 
and are provided against oil dripping or 
splashing. Many of these motors are pro- 
vided with means for reversing by bring- 
ing out four wires through bushed holes 
in the bearing brackets. In order to re- 
verse the rotation of the machine the 
wires coming from the two inner holes are 
interchanged. 

Ordinarily these motors are provided 
with a two-step grooved pulley for use 
with round belting. They can be ar- 


ranged for driving special machinery by 
the use of clutches and convenient connec- 
tion. They can be also provided with au- 
tomatic centrifugal clutches for starting 
with overloads. The latter provision is 
particularly valuable for overcoming high- 
standing friction of machines. The clutch 
does not act until the rotor has ap- 
proached practically full speed, and then 
a gradual gripping of the clutch starts 
the load with little shock. 

Among the manifold uses for which 
these motors are adapted are the follow- 
ing: 

Operation of suction-type carpet-sweep- 
ers, driving of washing machines of either 
vertical or horizontal type, and running 
of sewing machines in the way of house- 


WESTINGHOUSE SINGLE-PHASE BUFFING, 
POLISHING AND GRINDING MOTOR. 


hold applications. For industrial pur- 
poses they find ready use in running iron- 
ing and marking machines in laundries, 
driving coffee and meat grinders in stores, 
operating adding machines, envelope seal- 
ers and stampers in offices, erasing ma- 
chines for drgfting rooms, as well as 
blowers, air pumps and water pumps of 
various types, and for operating lathes 
and other small machinery. 

These motors are made in sizes from 
ene-twentieth to one-fourth horsepower 
and for either 110 or 220 volts. They 
are carried in stock for frequencies from 
twenty-five to 133 cycles per second. 

Several of these motors were shown at 
the Westinghouse Company’s exhibits at 
the Cedar Rapids (Iowa) and other 
recent electrical shows, and aroused much 
favorable comment from the central-sta- 
tion men present. 


An Improved Ventilating Fan. 

To meet the demand for a reasonably 
priced ventilating device the Central 
Electric Company, Chicago, Ill., is mar- 
keting the fan shown in the accompany- 
ing illustration, and which is particu- 
larly adapted for ventilating hotels, cafes, 
restaurants, saloons, stores, bakeries, fac- 
tories, theatres, churches, schools, hos- 
pitals and other public places where 
continual renewal of the air supply is 
absolutely necessary. 

This fan is made in both direct-cur- 
rent and _ alternating-current types, 
twelve and sixteen inch, and embodies 
the latest improvements in motor design, 


IMPROVED VENTILATING 
FAN. 


all the parts being perfectly balanced 
and mounted in improved bearings, thus 
insuring minimum attention and nolse 
less operation. 

Particular attention has been given to 
the design of the supporting frame and 
a construction has been devised which 8 
not only simple and strong, but which 18 
easily installed or removed. | 
= The motor bodies and supporting 
frames are finished in dull black marine 
the blades, brush holders and oil cups be- 
ing finished in polished lacquered bras 
thus securing a combination which 18 
durable and pleasing in appearance. 

Both the direct-current and the alter 
nating-current motors are wound for use 
on 100-125 or 200-230 volt circuits, * 
desired, the latter also being wound for 
twenty-five, thirty, forty, sixty, 125 of 
133-eycle circuits. 


aa 
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Motor-Driven Vertical Boring Mili. 


In the accompanying illustration is 
shown a very serviceable boring mill espe- 
cially adapted to automobile work, al- 
though it can be used for different work. 
The mill is adapted from a standard belt- 
driven outfit to motor drive by the addi- 
lion of a countershaft and a constant- 
speed, five-horsepower Westinghouse di- 
rect-current motor mounted on special 
brackets at the rear of the machine. This 
arrangement makes the boring mill inde- 
pendent of line shafts and all other ma- 
chines, and reduces trouble from beltjng 
because the belts are shorter and on shafts 
which are mounted on the same frame, and 
thus cannot get out of alinement. The 
speed changes are made mechanically by 
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MOTOR-DRIVEN VERTICAL 
BORING MILL. 


the cone pulleys and by the gears in the 
base. There are in all sixteen different 
speeds, which give the table speeds from 
two-and-three-eighths up to sixty-eight- 
and-three-eighths revolutions per minute. 

The boring mill is equipped with a five- 
sided turret which permits five or more 
operations to be performed on one piece 
of work in any direction without stopping 
the machine or changing the tool. The 
turret is mounted on a vertical slide which 
may be swiveled to any angle up to thirty 
degrees on either side of the perpendicular. 
This arrangement is unique and is ac- 
complished by first locking the weight by 
means of the clamp on the sheave-wheel 
bracket on top of the machine, and then 
by turning the crank on the vertical-feed 
shaft. 

The feeds are positive, gear-driven, for 
toth vertical and horizontal motions, and 
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are provided with adjustable automatic 
stops. There are eight available feeds for 
any speed of the table. A special attach- 
ment is provided for thread-cutting, which 
may be readily applied, and, if desired, 
can remain permanently attached to the 
machine without interfering with its reg- 
ular operation. 

Some of the regular work which this 
boring mill is performing in automobile 
factories may be mentioned as follows: 
Machining cast-iron flywheels, including 
roughing and finishing cuts in the face, 


HOLWICK ELECTRICALLY-DRIVEN COF- 
FEE GRINDER. 


finishing both edges, rounding outside and 
chamfering inside corners, boring taper 
hole through the hub, reaming it with 
taper reamer and facing the hub on one 
eide; machining the air-cooled cylinder; 
machining steel housing casting for dif- 
ferential gear on rear axle, including fac- 
ing the outside edge, boring, reaming and 
tapping the hub, and threading the out- 
side of the hub. 

The boring mill is manufactured by 
the Colburn Machine Tool Company, of 
Franklin, Pa. 
ede ; 

Electrically-Driven Coffee Grinders. 

The use of electric motors to drive cof- 
fee mills is growing very rapidly because 
of the perfect satisfaction given by the 
motors and the time and annoyance saved 
by having a machine to grind the coffee 
instead of being compelled to do the work 
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by hand. Progressive grocers everywhere 
appreciate the advantage of having & 
clerk spend his time waiting oD a cus- 
tomer and not turning a handwheel, be- 
cause it pleases the customer to be waited 
on promptly. 

The coffee mill illustrated 1s manu- 
tactured by B. C. Holwick, of Canton, 
Ohio, and is equipped with an alternat- 
ing-current single-phase Westinghouse 
motor. The outfit is an excellent com- 
bination of strength, durability, neatness 
and service. 

The grinders are milled from steel 
plates, which give them true and sharp 
cutting edges, causing them to cut the 
coffee instead of crushing it. Steel-cut 
coffee is far more uniform in size than 
crushed coffee and is free from dust, and 
for these reasons gives a better flavor. 

The mills are provided with a simple 
adjustment by which it is possible to 
change from coarse to fine grinding or 
the reverse while running, and will gran- 
ulate two pounds of coffee per minute at 
a cost of one-thirtieth of a cent a pound. 
A durable self-cleaning attachment is 
provided. 

Several of these mills on the circuits 
of a central station add to the revenues 
without increasing the peak load. Pro- 
gressive managers, who are endeavoring 
to increase the sale of power current 
among the merchants, find the motor- 
driven coffee mill one of the easiest prop- 
ositions in which to interest the grocer. 
edo 

A New Electric Toaster-Stove. 

The compact and artistic electric 
toaster-stove, herewith illustrated, com- 
bines the advantages of an alcohol lamp 
with many of the features of a whole 
kitchen range. By its use toast, cakes, 
muffins, scrambled eggs, and a dozen other 
dishes may be made and served piping 
hot on the breakfast or tea table. 

The construction of the toaster-stove 
may be readily seen from the illustra- 
tions. For toasting, the heater surface is 
covered with a wire grid, as in Fig. 1. 
Used as a cooker, the steel top replaces 
the wire tray, as in Fig. 2, providing a 
hot surface for any ordinary cooking op- 
eration. If necessary, the steel top may 
be inverted, turning up a narrow rim 
which serves to retain fluids on the hot 
plate. The toaster-stove handle can be 
removed and used as a pancake turner, as 
shown in Fig. 2. The toaster-stove will 
heat water in a very short time and makes 
an admirable hot plate for keeping food 
warm. It cannot overheat or, burnout, 
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even if left in circuit continuously. In 
any home innumerable uses will be sug- 
gested for this handy little electric heater, 


FIG. 1—TOASTER WITH WIRE GRID. 


which is always available for immediate 
use. 

The toaster-stove, which is made by the 
Westinghouse Electric and Manufacturing 
Company, measures seven by eleven inches, 
weighs five pounds, and is finished in 
nickel steel. It is furnished complete with 
heater, toasting grid, cooking tray, de- 


FIG. 2.—TOASTER-STOVE WITH GRID RE- 
PLACED BY STEEL TOP. 


tachable cord connection, and crumb tray. 
The heating element is of the well-known 
Westinghouse type, and is practically in- 
destructible. The toaster-stove consumes 
500 watts, and is made available for any 
voltage from 100 to 125 volts. 
ede 
The Chicago Yards of the Naugle Pole 
and Tie Company. 

The accompanying illustration shows 
the method of unloading and decking 
poles in the Chicago yard of the Naugle 
Pole and Tie Company. The capacity of 
the unloading machine is from eight to 
ten cars a day. This docs not limit the 
capacity of the yard, as the company can 
load smaller poles, posts and ties by hand. 
When necessary it has been possible to 
load as many as thirty cars a day, includ- 
ing posts, poles and ties. 

The Chicago yard represents only a 
small portion of the company’s stock; 
large yards are located on the Minneapo- 
lis & International Railroad, the Great 
Northern, the Northern Pacific, the Du- 
luth, South Shore & Atlantic, and there 
are also several smaller points on the 
Northwestern & Milwaukee. From these 
points the company ships direct to the 
consumer, in this way allowing it to ship 
practically from the woods to the man 
who sets the poles. 

A great deal of the Chicago stock 
comes from Canada and from the Ameri- 
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can shore of the Great Lakes. As low 
freight rates to Chicago from these points 
are available, the material comes as 
cheaply to this center as it would to any 
other point, and the Chicago yard is 
therefore of great advantage to the com- 
pany. : 

oe 
A New Electric Annunciator. 


The increasing demand for a good, re- 
liable annunciator, due to the erection of 
so many new modern office buildings, ho- 
tels and apartment houses, has led Ed- 
wards & Co., Inc., of New York city, to 
place on the market a new type of lock 
gravity drop annunciator, known as the 
Dixie (see Fig. 1). This type has the 
same fine cabinetwork and finish as the 
Edwards annunciator, and, in addition, 
has several new features. 

The well-known 8-B Lock Gravity 
Drop, which is positive in operation, is 
supplied in this type, as well as the stand- 
ard bells and buzzers used on all Edwards 
annunciators. The annunciator is in two 
parts, the backboard. and the case. On 
the backboard (see Fig. 2) the bell, drops 
and connectors are mounted. When the 
annunciator is to be installed the case is 
unhooked and removed—no screws to take 
out or replace—and the backboard is 
screwed to the wall. Connections can be 
easily made, as the connectors are neither 
outside nor on top of the case, but in 
plain view at the bottom of the back- 
board. Hence in this case it is not 
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the working parts exposed. When: the 
work of installation is completed, the case 
is hooked on with good, substantial hooks. 
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FIG. 1.—DIXIE LOCK GRAVITY DROP 
ANNUNCIATOR. 


thus protecting the instrument from dust 


or damage. | 
Only a small amount of current 1s re- 


FIG. 2.—BACKBOARD OF ANNUN- 
CIATOR. 


quired to operate these drops because of 
their simplicity and ease of operation. 
These instruments are regularly sup- 


) 
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CHICAGO YARD OF THE NAUGLE TIE AND POLE COMPANY. 


necessary to work through or between the 
drops. 

Since the bell is also on the backboard, 
test can be made while the case 18 off, and 


plied in well-seasoned quartered oak, but 
any other standard hard or fancy woods, 
suchas maple, walnut, birch or mahog- 
any finishes; are obtainable. 
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De Forest Wireless Telephone and 
Telegraph Apparatus. 
A complete assortment of apparatus 
adapted for wireless-telephone and tele- 
graph service has been manufactured by 


DE FOREST STANDARD NAVY TYPE RADIO-TELEPHONE. 
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de Forest system, as well as individual 
parts of the equipment that may be used 
in connection with other systems or in 
connection with experimental laboratory 
work in general. 


COMBINATION SYNTONIZER 
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“audion” and “radion” reecivers, @ tuner, 
and a small telegraph adjunct, called the 
“chopper” telegraph. This latter device 
is really an electric buzzer operating with 
a telegraph key, and is used in calling 


AND RECEIVER. 


TYPE V-C-2 VARIABLE CONDENSER. 


me Radio Telephone Company of New 
York, N. Y. There have been provided 
compléte sete for radio-telephony on the 


LOOSE COUPLING APPARATUS. 
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TYPE V-C-3 VARIABLE CONDENSER. 


The standard navy-type radio-telephone 
apparatus, as shown in the accompanying 
view, consists of a de Forest transmitter, 


up the stations and in transmitting tele- 
graph messages when desired. The oper- 
ator can readily switch from the telephone 
to the telegraph. There is also included 
a two-horsepower engine for land service 
or a one-kilowatt dynamotor for use on 
shipboard. 

The transmitter includes appropriate 
choke coils, rheostat, main-line switch, 
variable condenser, primary and secondary 
coils that are variable both as to mutual 
and self-inductance. The equipment is 
entirely enclosed in a handsome wooden 
case, upon the front of which is mounted 
a special microphone, with an index lamp 
and antenna switch. To enable quick 
changing of tuning, a slide with a scale 
is provided, which permits of a change 
of wave length from 350 to 1,300 metres. 
An enclosed arc lamp is also provided, 
which follows the construction used by 
Tesla, with automatic feed regulation, 
mounted on one side of the transmitter 
case. The arc mechanism has been so 
perfected that the arc requires practically 
no attention and operates very quietly, 
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allowing fine articulation with maximum 
range. The audion receiver is of the grid 
type, mounted in a heated gas in a 
vacuum bulb. It is singularly free from 
atmospheric disturbance and retains its 
high sensitiveness throughout. 

This company has also made up dem- 
onstration outfits suitable for school and 
lecture purposes, that comprise complete 
wireless-telephone and telegraph equip- 
ment. This type of outfit is made much 
more compact than the standard equip- 
ment, but permits of a study of all the 
laws of oscillating currents, the phenom- 
ena of syntony and prevention of inter- 
ference, as well as the general demonstra- 
tion of “wireless” methods. 

A combination syntonizer and receiver 
apparatus has been prepared as a separate 
unit. It is really a very simple form of 
a variable coupling tuner ‘provided with 
a de Forest audion receiver and a Seift 
radion detector. Both primary and sec- 
ondary coils are provided with variable- 
contact devices that allow complete ad- 
justment of their inductance. These syn- 
tonizing units are arranged for use with 
cither batteries or transformers. There 
have also been built special syntonizing 
units for work requiring the greatest sen- 
sibility and for eliminating extreme inter- 
ference. A special telephone receiver of 
the head type is used with the de Forest 
wireless-telephone equipment. 

In the syntonizing equipment, use 1s 
made of variable-inductance coils that 
have also been provided as separate units. 
Thev have been built in three different 
sizes. The principle of construction of 
these variometers is the same as that used 
in the building of standard variable in- 
ductances, which consists in the use of 
two concentric spherical surfaces upon 
which the primary and secondary coils are 
wound. The angular position between 
these coils is adjustable to a high degree, 
giving a large range of inductances. A 
triple variometer consists of three varja- 
ble-inductance sets, connected and placed 
one behind the other, and enclosed in a 
portable case. The range of adjustment 
of each of these sets is different from that 
of the others, so that, by a: combination 
of the three sets, a range from 330 to 
290,000 centimetres is obtained. 

A form of variable condenser has been 
built also as a separate unit. These con- 
densers are arranged with a large number 
of semicircular segments of aluminum 
mounted on a brass spindle, and adjust- 
able by means of an ebonite turning knob 
and locking device. The condensers are 
mounted iv either a glass or nickeled 


brass cylinder, that is filled with a special 
oil of high dielectric strength. The 
standard condensers are built for voltages 
not exceeding 500, and have a range in 
capacity from 0.00005 to 0.005 micro- 
farad. These condensers likewise can be 
used for various experimental purposes 
and are quite suitable as standards of 
capacity. 

To increase the efficiency in undamped- 
wave transmitters, close tuning of the re- 
ceiving apparatus is very important. To 
secure sharpness of tuning, it is necessary 
to use a loose-coupling method between 
the oscillatory and receiving circuits. To 
provide for this method conveniently and 
accurately, a loose-coupling apparatus has 
been built which works on the principle 
used in the variometer, that is, two spher- 
ical coils are mounted in this case on a 
horizontal axis. The inner coil is a sta- 
iionary one and can be readily removed 
and replaced by another having different 
snductance value. The outer coil can be 
clamped in any position, and can be used 
either as the primary or the secondary in 
the oscillating transformer. 
ede 

Electric Motors on Docks. 

The convenience of electric motive 
power is well illustrated in the applica- 
tions shown in the accompanying illus- 
trations, where electric motors are shown 
connected to a capstan and a winch for 
use in hauling vessels up to the dock. In 
each case the outfit is entirely self-.on- 
tained with the entire outfit on a single 
bedplate, which insures correct alignment 
of the gearing even after long service. 
This construction makes the installation 
of the outfit a simple matter, as it is only 
necessary to bolt the bedplate to a secure 
foundation and connect the motor to the 
power circuits. The location of the cap- 
stan may be chosen without reference to 
the power, for the wires may be run any- 
where on the dock with much greater 
convenience at a substantial saving as 
compared to any other method of sup- 
plying power. | 

Fig. 1 shows one of the two electric 
capstans supplied by the American Ship 
Windlass Company of Providence, R. I., 
to the Newport News Shipbuilding and 
Drydock Company, installed on piers in 
the shipyard at Newport News, Va. 

With a capstan on each pier at the en- 
trance of the dry dock, it is possible to 
haul the ships in very rapidly and ac- 
curately. The dock is one of the largest 
at any of the shipyards in the world and 
will take the largest American battleships 
now afloat. It may readily be_appre- 
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ciated that powerful machines are re 
quired to do such work. Each winch jg 
designed to pull 11,000 pounds at thirty 
feet per minute. The motors are standard 
Westinghouse type K, series wound 
motors, running at a full load speed of 
560 revolutions per minute. 

The capstan is known as a sixteen-inch 
electric gypsy, that is, the barrel is six- 
teen inches in diameter at its smallest 
part. The hauling rope is merely wound 


FIG. 1.—ELECTRIC CAPSTAN DRIVEN BY 


WESTINGHOUSE SERIES MOTOR. 


around the barrel four or five times and 
the loose end of the rope overhauled as the 
vessel is pulled into the dock by the 
winches. 

Fig. 2 shows a powerful winch which 
was installed by the Interborough Rapid 
‘Transit Company, New York city, to haul 
barges alongside of the dock at its power 
station. It is driven by a twenty-five- 
horsepower, three-phase induction motor 
of Westinghouse manufacture. With the 
motor running at 240 revolutions per min- 
ute the winch will have a speed of twenty- 


four feet per minute and exert a pull of 


18,000 pounds. 


FIG. 2.—ELECTRIC WINCH DRIVEN BY 
WESTINGHOUSE INDUCTION 
MOTOR. | 

It will be noted that in the first case, 
at Newport News, series wound, direct- 
current motors are used, and in the second 
case at New York, a three-phase induc- 
tion motor of the short-circuited second- 
ary type is used. In each ease the condi- 
tions are practically the same and the dif- 
ferent types of motors are giving satisfac- 
tory service. 

All of the winches were furnished by the 
American Ship Windlass Company % 
Providence, R.T) 
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Current Electrical News 


GREAT BRITAIN. 
(Spectal Correspondence.) 


Loxpon, May 8.—There seems considerable probability of a 
railless electric traction scheme being put into force in Great 
Britain. Hitherto, although a number of these proposals have 
been placed before various town councils, even if they had been 
accepted there would have been a delay of something like eighteen 
months while the necessary parliamentary sanction was being 
obtained. Reference has been made to Sheffield, where a dif- 
ferent state of affairs exists. Already the Corporation possesses 
Parliamentary powers to run motor omnibuses, but a sub-com- 
mittee of the tramways committee has recently investigated the 
various systenis of electrically driven trolley buses with the result 
that it has recommended a definite scheme in which the Mer- 
cedes-Stoll system would be adopted. Further, the tramways com- 
mittee has confirmed the recommendations of the sub-committee. 
An experimental route of about two-and-one-half miles is proposed 
at an estimated cost of £7,500 for overhead equipment and £1,800 
for cars. 

What is believed to be the largest battery ever installed for 
public supply or any other work has just been ordered by the 
Manchester corporation, and will be used to help the peaks both 
of the lighting and traction. The battery is to have a capacity 
of 11,700 ampere-hours and the decision to install one of such 
a large capacity may be said to be a triumph for A. M. 
Taylor, of the Birmingham Corporation electricity department, 
who has been very conspicuous in recent years in urging the 
adoption of this class of battery for such purposes. The results 
at Manchester will naturally be awaited with extreme interest, 
and in the meantime the question of the guarantees which bat- 
tery makers will give with batteries of such large size will re- 
ceive renewed attention. 

The London County Council intends to promote legislation 
in the next session of Parliament to enable it to deal with block 
smoke nuisances in the county. At present each local authority 
deals with its own local cases, and the County Council has no 
jurisdiction. 

The annual meetings of the tramway companies are produc- 
ing a considerable number of complaints as to the attitude of 
local authorities toward tramway enterprise. The unstable 
financial condition of many tramway undertakings is attributed to 
the action of the local authority in demanding more than the 
undertakings will stand in the way of rents, contributions toward 
road widenings, etc., usually followed up by requests for greatly 
reduced fares and special rates for school] children, police, and 
so on. One company has declared its intention of not again 
promoting fresh undertakings in this country while the present 
position of affairs continues. 

Upon the London County Council tramway system there is 


an outstanding debt of $36,310,700. G. 


CONTINENTAL EUROPE. 
(Special Correspondence.) 


l Paris, May 8.—The region in the neighborhood of Marseilles 
is supplied with current from two electric plants lying within 
the city. One of these plants is located beside the gas works 
and has been erected within a recent period, containing a num- 
ber of Curtis turbine and alternator groups of 3,000 to 1,000 
kilowatt size. The station is used principally for the city tram- 
Way lines. The second station, known as the St. Giniez plant, 
is of older date, and also furnishes part of the current for the 
tramways. The capacity of this latter station has been in 
creased quite recently by the addition of a Curtis turbine unit 
of 1,000 kilowatts. Like all the other steam turbines it is built 
at the Paris works of the Thomson-Houston Company. 

Among the new companies to be recently formed in France, 
the following may be noted: Compagnie Parisienne d'energie 
electrique, Omnium Francais d'Electricite, Marconnet Gas Pro- 
ducer Company, all of which are located at Paris, besides a com- 
pany which has been formed for operating an electric railroad 
in the suburbs of the city from Sevran to Claye-Souilly and 
Raincy. Another Paris company, Brandon Brothers, is occupied 
The Paris Motor and Producer Company 
and the Gillon lamp manufacturing firm, are also of recent forma- 
tion, and at Dijon there is the new Cote d’Or tramway company. 
The Paris Electric Distribution Company has recently increased 
its capital from $10,000,000 to $20,000,000. At Monza, Italy, in 
the neighborhood of Milan, two new companies have been 
formed, one of which, the Antonnetti firm, will handle electric 
apparatus, while the Larghi firm is to manufacture various elec- 
trical supplies. 


An electric-lighting project of some scope is being con- 
sidered at Lisieux, France. It is intended to erect a large elec- 
tric plant at this point in order to supply an extensive district, 
including many large towns lying in three departments. A tram- 
way line will probably be constructed shortly from Nice to a 
neighboring point in the Maritime Alps region known as La 
Turbie. In Austro-Hungary an electric railroad is to be built 
from the town of Bartfeld to the suburban region. The town 
of Souvalki, Russia, is shortly to erect an electric-lighting plant. 

Additional new companies concerned with the electric indus- 
tries formed on the Continent are the Crozant Electric Power 
Distribution Company, having its headquarters at Paris; the G. 
Aboilard Company and the Material and Enterprise Company, 
also of Paris; the Petit Morin Electric Lighting Company, at 
Forge; the Light and Water Company, of Nancy. 

On the Continent there are only a few of the large cities 
which are using a garbage-consuming system, these being Ham- 
burg, Zurich, Monaco and Brussels. At Zurich the furnaces are 
used to operate a steam turbine dynamo unit. One of the most 
recent plants is that which is erected at Brussels. and it con- 
tains a battery of Horsfall garbage furnaces constructed on an 
improved plan. 

At a recent meeting of the Société des Electriciens of Paris, 
Prof. Riccardo Arno, of Milan, described a new measuring ap- 
paratus for telephone currents and in general for high-frequency 
alternating currents. It consists of a galvanometer with fixed 
coils and a movable suspended part. When placed in series with 
a 100,000-ohm resistance and a Bell transmitter, simply speaking 
into the telephone will give a noticeable deflection of the gal- 
vanometer owing to the current which is set up in the telephone. 
At the same meeting a paper was presented by J. Bourdel on the 
question of electric traction by direct current on the constant 
current system. 

A syndicate has been formed in Norway for developing the 
recent invention of Dr, Schönherr, a German scientist. He has 
devised an electric method for producing nitrous products from 
the air by the use of the arc. It is an improvement on the 
well-known Birkeland and Eyde process, and the arc is formed 
inside an iron tube, being blown into the tube for a great length 
by means of a continuous air current. A 140,000-horsepower tur- 
bine plant is now being erected in Norway on the Rjukan River, 
in connection with an extensive plant using the above process. 

The military and civil authorities of Marseilles, with the aid 
of the Chamber of Commerce, have completed arrangements for 
wireless telegraphy and automobile service to insure the con- 
tinuation of the transmission of telegrams and letters in case of 
a strike. A. DE C. 


a 


CANADA. 


(Spectal Correspondence.) 


OTTAWA, MAY 10.—The ratepayers of the town of Listowel, 
Ont., have passed a by-law to install a municipal electric-light 
plant for street and commercial lighting. 

The Railway Commission for Canada has handed out an im- 
portant judgment defining a general rule under which inde- 
pendent or other telephone companies may be allowed to install 
their lines in railway stations without regard to the fact that 
such are‘ already served by the lines of another company. The 
railways, most of them being served by the Bell Company, op- 
posed the independent lines being admitted. The judgment is a 
win for the independents. 

The Ontario Hydroelectric Commission has decided to install 
a protective system for its entire transmission line. The 
change is made in view of recent accidents and fatalities, to in- 
sure absolute safety. Engineer Sothmann pronounced the system 
the best in the world. The electrical equipment of the protective 
system in the stations will be supplied by the Westinghouse 
company. The contract for the suspended insulators, which will 
be used on the tower lines, was let to the Ohio Brass Company, 
of Mansfield, Ohio. 

The hydroelectric power will be one of the greatest sources 
of Canadian national wealth in the future. A conservative esti- 
mate places the waterpower of the Dominion at nearly 26,000,000 
horsepower. Converted into coal, on a basis of five pounds of 
coal per hour per horsepower, this means some 551,000,000 tons 
of coal per annum. This statement was made before the par- 
liamentary committee of the Canadian parliament by R. E. 
Young, superintendent of Dominion railway lands. The province 
of Quebec has 17,000,000 horsepower, Ontario over 3,000 000, 
British Columbia 2,000,000, Alberta 1,000,000, Northwest. Terri. 
tories 600,000, Saskatchewan 500,000, Manitoba 500,000, New 
Brunswick 150,000 and. Nova, Scotia, 54000) (Apart from Ontario. 
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however, the estimate is crude, but too conservative, which was 
the purpose of Mr. Young. He quoted Professor Shortt as saying 
that that part of Ontario and Quebec, to the south of James Bay, 
would be the manufacturing center of North America. 

A. V. W. 


IMPORTANT DEVELOPMENTS. 


(Spectal Correspondence.) 


MISSISSIPPI VALLEY PROJECT—Bankers of Milwaukee, 
Chicago and Madison have incorporated the Interstate Light and 
Power Company with a capital stock of $750,000. It is con- 
sidered the beginning of one of the most extensive electric trans- 
mission projects in the Mississippi Valley. The company will 
supply several Wisconsin and Illinois cities and towns with elec- 
tricity for both lighting and power purposes. It has acquired the 
contracts of the Tri-State Light and Power Company of Galena, 
Ill., and the Platteville Electric Light and Power Company of 
Platteville, Wis. A power station is to be built at once in Galena. 


POWER FOR COLORADO MINES—The Golden Cycle Mining 
Company has completed a deal by which it becomes the owner 
of thé Pike’s Peak Coal Company's reserves north of Colorado 
Springs. The company will begin at once the erection of a 
power plant on the site of the Park View coal mine. Power will 
be furnished for the mill at Colorado City, and it is planned by 
the company later to furnish light and power for this city. It 
is expected later to furnish coal for the Golden Cycle mine in 
the Cripple Creek district, and the company will make a bid for 
the coal for the big mines and mills of the district. Over $1,000,- 
000 will be spent in the enterprise. 


INTERURBAN LINE SOLD—The Rockford & Interurban 
Railway Company, Rockford, Hl., operating the local system and 
lines to Belvidere, Freeport and Janesville, has been sold to an 
eastern syndicate which owns a gas plant at Peoria, Ill., and the 
street railways of Springfield, Iil, Portland, Ore., and other 
cities. The change of ownership is to take effect July 1. Hold- 
ers of preferred and common stock will receive par value for 
their shares. There is $50,000 preferred stock and $1,000,000 
common. The new owners will take the entire property and 
assume the bonded indebtedness of $2,725,000. It is announced 
that the company has sold $1,000,000 of the capital stock to an 
eastern syndicate at par. 


HYDROELECTRIC POWER IN MEXICO—Advices from Chi- 
huahua, Mexico, state that representatives of the Mexican North- 
ern Electric Power Company, a $10,000,000 corporation of Canada, 
organized to develop hydroelectric power in Northern Mexico, 
have been at Sta. Rosalia, negotiating for the purchase of 
the concession of Paul Ginther, of that place, and Joaquin 
Cortazar and Juan A. Creel, both of this city, for the right to 
build a great dam seventeen miles above Sta. Rosalia on the 
Conchos River to develop hydroelectric power and for a great 
irrigation project. It is claimed that a dam at that point will 
impound 1,840,000 cubic metres of water, that at least 24,000 
horsepower can be developed to be transmitted to the great min- 
ing districts of Parral, Almoloya, Naica and Sta. Eulalia, and to 
various towns, including this city. and that the water impounded 
can be utilized to irrigate 150,000 acres more in the fertile Con- 
chos River Valley than is now irrigated. 


ELECTRIC-LIGHT MERGER—The International Gas and Elec- 
tric Company, a western corporation, has absorbed the Citizens’ 
Electric Light. Heat and Power Companf, of Clifton Heights, Pa., 
and the Philadelphia Suburban Electric Company. These two 
corporations have been supplying nearly all of the boroughs and 
townships in Delaware County, Pa., with electric light. The 
Philadelphia Suburban Electric Company was formed four years 
ago by the late William L. Mathues, who was State Treasurer. 
This concern had absorbed the Farraday Heat, Light and Power 
Company, of Morton, and the Lansdowne Electric Light Company. 
Mathues had planned to buy the Clifton Heights plant and to 
build a large central plant, transmitting electric energy all over 
the county. The deal now consummated means, it is said, that 
a large central plant will be built and day and night current 
furnished. The price paid for the plants is not known. John A. 
Rigg, president of the Interstate Railways Company, was presi- 
dent of the Citizens’ Electric Light Company, which position he 
has relinquished. It is also stated that the Media Electric Light 
Company will become part of the new merger, and that S. A. 
Dowling. superintendent of the Media plant, will be general man- 
ager of the merged concerns. 


LIGHTING AND POWER. 


(Spectal Correspondence.) 
LITTLE ROCK, ARK.—This city contemplates issuing bonds 
for an electric-light plant. 
RUSK, TEX.—The Rusk Light and Power Company has been 
incorporated with a capital stock of $3,500. 
ARTESIA, N. M.—The Artesia Light and Power Company has 
been incorporated with a capital stock of $25,000. 


EL DORADO SPRINGS, MO.—RB. F. Proctor, of this city, has 
been granted a franchise for an electric-light plant. 
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TORONTO, CAN.—The Fountain Falls Electric Company 
been incorporated with a capital of $1,000,000. 


DENISON, TEX.—The Denison Light & Power Company has 
increased its capital stock from $125,000 to $200,000. 


LAKE PRESTON, S. D.—The Lake Preston Milling Company 
has been granted a franchise for an electric-light plant. 


CARTHAGE, N. M.—The Carthage Coal Company is plav 
ning the erection of a central power plant for surrounding points, 


ALPINE, TEX.—The Alpine Power Company has been in 
corporated, with a capital stock of $30,000, to operate an electric. 
light plant. 


LARAMIE, WYO.—Construction has been started on the 
large new hydroelectric light plant of the Southern Wyoming 
Power Company. 


CHICAGO, ILL.—A certificate of increase in the capital stock 
of the Northern Illinois Gas and Electric Company from $2.30 
to $600,000 has been filed with the county recorder. 


PHILADELPHIA, PA.—More arc lights are to be placed in 
the streets, particularly in Walnut Street, and a general scheme 
of additional electric lighting is planned by the Electrical Bureau. 


SALT LAKE, UTAH—The board of trustees of the Utah 
Agricultural College, Lorenzo M. Stohl, Salt Lake, president, has 
decided to erect an electric-light and power plant at the college 
at Logan, at a cost of $20,000. 


STREATOR, ILL.—Streator has in prospect a $500,000 power, 
heat and light plant, to be built by Chicago capitalists. The 
new company is to furnish 80-cent gas, hot-water heat and 
cheap electrical power and light. 


MILFORD, N, H.—The electric light and power plant here 
has recently been entirely rebuilt. It furnishes splendid service 
at Wilton and Amherst as well as in its own town. Five hun 
dred horsepower is in use and nearly as much more is available. 


ROANOKE, VA.—The Town Council of Honaker, Russell 
County, has drafted franchises for electric-light and water com- 
panies. The town is growing rapidly and many important in- 
dustries, including a large lumber plant, are in course of con- 
struction. 


NASHVILLE, TENN.—The A, & T. Power Company, White 
County, has been incorporated for the purpose of developing 
waterpower to manufacture electricity; capital stock, $10,000; 
incorporators, J. T. Anderson, O. H, Anderson, J. R. Tubb, S. B. 
Anderson and J. L. Nowlin. 


DEFIANCE, OHIO—The city of Defiance will shortly adver: 
tise for bids for the street lighting of the city for the next ten 
years, and the water service. Negotiations are now pending 
with the Defiance Gas and Electric Company and the Defiance 
Water Company for new franchiseg and contracts. 


GOUVERNEUR, N. Y.—The Hannawa Falls electric-light 
current is now in working order, but although many houses are 
wired waiting this connection no contracts are being signed by 
the company, It is stated that the Oswegatchie Light and 
Power Company is to control the Hannawa Falls company. 


MT. MORRIS, ILL.—AIl the property of the Mt. Morris Elec- 
tric Company has been sold to the Kane Brothers Company of 
Mt. Morris. The important thing in which the public is inter 
ested is the fact that the patrons of the electric company will 
be given all-night and all-day electric service, so that the cur 
rent can be used for power as well as for light. 


AURORA, ILL.—The electric-light illuminations here during 
the past week in honor of the G. A. R. Encampment attracted 
great enthusiasm. There was a gigantic electric arch on the 
island opposite the City Hall and the town was literally a blaze 
of lights. Every light, telephone and telegraph pole was wrapped 
with bunting. It was a most electrical gala affair. 


HENDERSONVILLE, N. C.—The Green River Power Cow: 
pany, with head offices here, has been incorporated with 4 
capital of $100,000. Power from the company’s holdings on the 
Green River is to be carried by transmission lines to Hendersom 
ville and throughout the county. A large cotton mill is also t0 
be built by interests allied to the Green River company. 


MARINETTE, WIS.—Beginning on June 1 and extending the 
length of the main street, one of the finest systems of street 
illumination will be installed, marking the inauguration of the 
Menomonie & Marinette Light and Traction Company's $1,000,000 
power plant at Grand Rapids. Merchants have subscribed lib- 
erally for the system, and over 100,000 incandescent globes ©! 
be strung in arches fifty feet apart. 


SANDPOINT, IDAHO—J. F. Reynaud, manager of the North 
Idaho and Montana Power Company, has decided to double the 
capacity of the company’s plant at this place this summer, in- 
creasing the horsepower from 600 to 1,200. The present plant 18 
to be replaced with a brick building at an approximate cost 0; 
$15,000. The company contemplates installing $30,000 worth © 
additional machinery, 
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NORTH ANDOVER, MASS.—Plans for a new power plant 
for W. T. Stevens & Sons Co. have been completed by Charles 
T. Main, mil] engineer and architect of Boston. The plant is to 
consist of turbine-generator, boiler and pump rooms, with coal 
pocket in the rear. The wells are to be of brick. In the 25 by 
50 feet turbine room will be installed a 360-kilowatt Westing- 
house turbine generator with two exciters and a motor-driven 
Le Blanc condenser. 


ST. GEORGE, UTAH—A. H. Ensign is president, George Z. 
Edwards vice-president, R. J. Evans secretary and treasurer and 
B. E. Slusser manager of the newly-organized St. George Elec- 
tric Company, with headquarters at 207 D. F. Walker Building, 
Salt Lake City, Utah. The company has secured a twenty-five- 
year franchise for furnishing light and power in the city of St. 
George. Construction work is to be started immediately. 


SANTA FE, N. M.—The $450,000 power project on the upper 
Pecos, twenty miles east of Santa Fe, has received the approval of 
Territorial Engineer Sullivan. The plant is to generate 4,500 
horsepower to supply Santa Fe, Las Vegas and Albuquerque, with 
power. The water will be taken out of the Pecos River and its 
tributaries, and 120 cubic second-feet are appropriated for the 
purpose. The applicant is Ernest H, Fischer of Cimarron, and 
in addition to cement-lined ditches, a five-foot pipe line six miles 
long will be laid. 


MACKAY, IDAHO—The Mackay Light and Power Company 
has been formed as an incorporation, with a capital stock of 
$25,000. J. H. Greene, J. D. Daniels, J. C. Davidson and Henry 
Diers are the directors. The company will erect a power and 
light plant, and has filed on sufficient water on Big Lost River 
to generate four or five hundred horsepower. Surveys for ditches, 
power house, etc., have been made. Two members of the com- 
pany have received a franchise from the city for the construc- 
tion of an electric street-railway line here. 


SPRINGFIELD, OHIO—The Springfield Light, Heat and 
Power Company have awarded the contract for a 2,700-horse- 
power steam turbine and generator to the General Electric Com- 
pany of Schenectady, N. Y. As soon as the plans and specifica- 
tions for the new building are completed, in about two weeks, 
bids wil] be called for and the contract will be awarded as 
quickly as possible. The building and equipment will cost about 
$200,000. It will be modern throughout and practically fireproof. 
There will be installed an overhead crane for the handling of 
all heavy machinery. ; 


PORTLAND, ORE.—The rumor that the Oregon Light and 
Power Company of Portland, Ore., which was incorporated early 
this month with a capitalization of $2.000,000, is backed by the 
Swifts of Chicago, has created a good deal of interest in con- 
struction circles. The officers of the company declare they in- 
tend to. operate in Portland, Seattle and Tacoma. Over $50,006 
has already been expended in a sawmill to manufacture wood for 
flumes and in the purchase of water rights. The company holds 
rights on the Cowlitz River alone which could generate, it is de- 
clared. 40,000 horsepower. 


RENO, NEV.—Articles of incorporation of the Lander County 
Power and Light Company have been filed here, capitalized at 
$200,000. The company is organized to construct and operate 
electric-light and power plants and telephone and telegraph lines 
through Nevada. E. L. LaBadie, Julius Beeman and E. J. Knox,’ 
all of Reno, are the incorporators. Nevada is absorbing every 
volt of power its plants can generate, and several hundred 
thousand dollars will be spent this year on different electricai 
projects throughout the state. The Nevada-California Power Com- 
pany has commenced work on what will be the largest dam in 
the state. The structure is intended to dam up the waters or 
South Lake, raise the level seventy-five feet above the old level, 
and increase the surface of the lake to more than twice its pres- 
ent area. The dam will be six hundred feet long and seventy- 
five feet high. The Nevada-California Company has accepted 
plans for several long extensions of its lines this year, one par- 
ticularly from Millers to Manhattan. This line will tap one of 
the most prosperous of the Nevada districts that have hitherto 
been without power. 


ELECTRIC RAILWAYS. 
(Special Correspondence.) 


SPRINGFIELD, OHIO—A company has been formed with 
$10,000 nominal capital to build an electric line from Urbana 
to Columbus, going through Plain City and Mechanicsburg. 


PHILADELPHIA, PA.—At the conclusion of the meeting of 
the Interstate Railways bondholders’ committee, it was announced 


aay no action was taken and the committee adjourned to a later 
e. . 


ALTOONA, PA.—Judge James M. Shull, of Perry County, 
has granted a temporary injunction restraining Attorney-General 
Hampton Todd or any of his deputies from selling the franchise 
and property of the Altoona & Beech Creek Railroad for $1,357.19 
of unpaid taxes. W. S. Lee, W. J. Heinsling and Andrew Kipple, 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 953 


who obtained the injunction, asked that a receiver be appointed 
for the company. 


RICHMOND, VA.—At the receivership sale the various city 
railway properties were bought in by the Bond Committee rep- 
resenting the Gould interests for $8,100,000. The sale was at 
auction under decree of court. 


NEW YORK CITY, N. Y.—Judge Lacombe has extended the 
time for taking testimony in the foreclosure proceedings brought 
by the Guaranty Trust Company against the Second Avenue Rail- 
road until August 9. 


COVINGTON, IND.—The proposed electric railroad from Cov- 
ington through Coal Creek, Cates, Kingman, Wallace, Alamo to 
Crawfordsville is now assured. The money has been subscribed 
and the power house will be built in Covington. 


WESTCHESTER, PA.—The charter of the Christiana & 
Coatesville Street Railway Company has been received at the 
Recorder’s office, in Lancaster. The capital stock is $400,000, 
divided into 8,000 shares of the par value of $50. 


WARREN, OHIO—The Mahoning Valley Railway Company 
now has authorized the extension of its electric line system so 
as to reach the Ohio Works plant in Youngstown, an improve- 
ment that that city has been demanding for several years past. 


UVALDE, TEX.—The Uvalde & Crystal City Railway is to 
be built. The $50,000 bonus and right-of-way were accepted by 
the promoters and the contract signed. Work will be commenced 
at once and the road completed and in operation by January 1, 
1910. 


BROOKLYN, N. Y.—The New York Court of Appeals has de- 
cided in favor of the Brooklyn Rapid Transit Company on the 
proposed extension of the Nostrand Avenue trolley line one-and- 
one-half miles, for which Borough President Coler refused per- 
mission. . 

NEW YORK CITY, N. Y.—The Board of Estimate of New 
York city has referred the proposed extension of the McAdoo 
tubes to the Grand Central station to the Committee on Fran- 
chise. There was no opposition against the extension, but some 
developed against location of certain stations. 


OTTAWA, ILL.—Work is being pushed on all the new lines 
of the interurban system, and it is stated cars will be running 
between Streator and Grand Ridge by June 1. Work has been 
started on the Tampico-Hooppole line and also on all the Me- 
Kinley Company’s interurban lines in Streator. 


IOLA, KAN.—There is to be a lot of electric railway build- 
ing in Kansas this and next year, and according to authorities 
on the subject Iola is to be the center of the Southeastern Kan- 
sas systems. All towns in this section of the state claim they 
will be the center, but Iola is to be the “hub,” it is said. 


FT, WAYNE, IND.—The new electric line from Ft. Wayne 
to Defiance, Ohio, has been financed and construction work will 
be started right away. The arrangement includes the purchase 
and rebuilding of the present electric line in Defiance. Bonds 
amounting to $1,200,000 have been underwritten in Chicago. 


FORT WAYNE, IND.—Ten new cars for the Fort Wayne 
city system, a new power house at Lafayette, and some additional 
interurban equipment, but no extension whatever of the inter- 
urban system, summarizes the plans of the Fort Wayne and 
Wabash Valley Traction Company for the immediate future. 


COATESVILLE, PA.—The Christian & Coatesville Trolley 
Company has secured the last right-of-way for the road between 
Christiana and Parkesburg. Work will be rapidly pushed and 
the expectation is that the line will be completed by July 4, 
when there will be through service from Lancaster to Philadel- 
phia. 

PEORIA, ILL.—Work has been started on the electric line 
between Galesburg and Peoria. All the towns between this city 
and Galesburg have either granted the company a franchise, or 
will do so in the near future. The chief work now is on the 
right-of-way from Peoria to Knoxville. The route so far has been 
practically determined upon, although not exactly laid out as yet. 


EVANSVILLE, IND.—The extension of the Rockport traction 
line to Grandview is an immediate probability. The E. & E. 
line now has $200,000 in bonds in the treasury to be issued for 
extensions. It is probable that these securities will be placed 
on the market to provide funds for the building of the Grand- 
view line. The township through which the road will pass has 
already voted a two per cent subsidy. 


MOLINE, ILL.—The project for which the Tri-Cities and 
Northeastern Railway Company has been organized, namely, the 
building of an interurban line from Watertown to Albany, is of 
importance to Moline. By reason of the benefit which will accrue 
from being placed in direct communication with the villages 
which line the Illinois shore of the Mississippi, the Tri-City 
and Northeastern has already made arrangements by which its 
cars will be run into Moline, so that when the line is completed 
Moline will supersede Davenport as the city most accessible 
for those up-country folk. 


GREENVILLE, S. C.—The City Council has granted a fran- 
chise to the Paris Mountain trolley line, which road is projected 
to run to Altamont peak or thereabout. For the construction 
of this line Greenville people have subscribed a bonus of $30,000 
to be given a company of Chicago capitalists who have agreed 
to build the road. The agreement is that the work of construc- 
tion shall commence within ninety days. . 


COLUMBIA, MO.—The Mexico, Santa Fe and Perry Trac- 
tion Company, of Missouri, is busy procuring the franchises for 
its tracks through the various cities the line passes through. 
The company has nearly twelve miles of city trackage on the 
108 miles of line already arranged for. In Hannibal there is 
three-and-one-half miles; New Londen, one mile; Center, one 
mile; Perry, one-half mile; Mexico, two miles; Columbia, two 
miles, and Fulton, one-and-one-half miles. 


ESCANABA, MICH.—It is stated that the Escanaba Street 
Railway Company will extend its line from Escanaba and Wells 
to Rapid River, at the head of Little Bay de Noquette, passing 
through the city of Gladstone en route. P. L. Utley, of Water- 
town, Wis., and associated capitalists have recently acquired im- 
portant stock holdings in the street railway company, and it is 
due to the entry of the new interest that the traction expansion 
is projected. Mr. Utley and his associates control the Escanaba 
Power Company, which has developed a waterpower on the 
Escanaba River and is supplying electrical power to both the 
city of Escanaba and Gladstone. 


PLATTSBURG, N. Y.—It is reported that work on the elec- 
tric railway from Fair Haven to Poultney, Middletown, Grandville, 
Wells and Paulet will be started July 1. Franchises have been 
granted, and it is said the new corporation has $1,000,000 capital. 
President Hainz, of the Coney Island Street Railway Company, 
is president of the new corporation, and others interested in 
the project are W. Nathaniel, of Poultney, A. Mulholland, of 
New York, and A. Y. Gray, of Middletown. The company was 
granted a charter by the Vermont Legislature two years ago. 
The source of the necessary electric power will probably be at 
Poultney, using the Mettowee River. 


TELEPHONE AND TELEGRAPH. 
(Spectal Correspondence.) 


DUBUQUE, !A.—The Bell Telephone Company has bought 
the Independent Standard Telephone Company, of Northwestern 
Iowa. 


PIQUA, OHIO—The loss on the recent fire at the Piqua 
Home Telephone Company's plant is estimated at $40,000. Local 
telephone service will not be resumed until the plant is rebuilt. 


TROY, NXN. ¥.—The. People's Protective Telephone Supply Com- 
pany of Troy, capital $10,000, having been organized to deal in 
telephone appliances, has been incorporated with the Secretary 
of State. 


JERSEY CITY, N. J.—Alabama & Tennessee Telephone and 
Telegraph Company has been incorporated; capital, $200,000; in- 
corporators, George A. Berger, George B. Fielder and Frederick 
W. Schaeffer. 


RIVERSIDE, CAL.—Plans are under way by the Pacific Tele- 
phone and Telegraph Company for a handsome mission building 
tọ house the central exchange, to cost $12,000 to $15,000. The 
location has not been definitely decided on. 


AUGUSTA, ME.—The Milo, LaGrange & Alton Telephone 
Company has been organized at LaGrange, for the purpose of 
constructing and maintaining telephone lines in the towns of La- 
Grange and Alton in Penobscot County and Medford in Piscata- 
quis County with $5,000 capital. President, P. E. Speed of La- 
Grange; treasurer, W. B. Hunter of LaGrange. 


HUTCHINSON, KAN.—The May issue of the Missouri & 
Kansas (Bell) Telephone Company's directory has been delivered 
to subscribers. It contains the names of 225 odd new sub- 
scribers added since the January issue. The business of the 
telephone company, it is said, has shown a healthy growth every 
month, in spite of the financial conditions which have prevailed. 


ROCKFORD, ILL.—Additional connections with the local ex- 
change of the Home Telephone Company are being planned, and 
in a short time Belvidere will be directly connected with Rock- 
ford. The Belvidere company is extending its line from that 
city to Cherry Valley and from the latter place will be able 
to connect direct with Rockford, and from this city with the 
other exchanges in this part of the state on the independent 
circuit. 


CHICAGO, ILL.—The Chicago Telephone Company will not 
close the Illinois Tunnel deal unless the City Council waives the 
demand for connections with the independent companies in 
towns where the Bell company is located. President McRoberts 
says that the city must decide immediately, and if it refuses to 
consent to the sale of their telephone plant, they will start im. 
mediately installing the 20,000 automatic telephones, required in 
their franchise, before October. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 54—No. 21 


BOONE, IA.—Contracts have been let to W. J. Zitterell, of 
Webster City, for the erection of a new building for the Boone 
County Telephone Company, the work to start immediately and 
be completed September 15. The building is to be three stories 
high and absolutely fireproof, with concrete floors, steel doors, 
wire-glass windows and concrete roof. All inflammable material 
is to be eliminated. An entire new plant is to be installed this 
year costing the stockholders $125,000. 


BOSTON, MASS.—Representative Martin L. Quinn of Swamp 
scott has taken the initiative in the fight for lower telephone 
rates in the town of Swampscott and between that town and 
Lynn. If the New England Telephone and Telegraph Company 
does not voluntarily reduce or readjust its schedule of rates 
of which he and its subscribers complain, Mr. Quinn declares he 
will take the matter to the Massachusetts Highway Commission 
which has supervision of this branch of the public service, 
through a petition asking for hearings on the subject. 


CLEVELAND, OHIO—McLoud & Pulliam and Otis & Hough 
have taken possession of the $475,200 collateral notes of the 
Cuyahoga Telephone Company and the telephone company re- 
ceived the money for the new security. The notes were pur. 
chased largely by banks at different places in Northeastern Ohio. 
Coincident with the closing of this transaction, it is announced 
also, that every cent of the floating debt of the Cuyahoga 
Telephone Company was paid at once out of the proceeds of this 
issue. The remainder is to be put into improvements, 


BRIDGEHAMPTON, N. Y.—An attempt is being made to 
form an independent telephone company in Bridgehampton. It 
is estimated that eighteen miles of lines would be required to 
cover the territory of about sixteen square miles embraced in 
the village limits, taking in not only the business part of the 
village in Sag Harbor, but also Sagaponack, Mecox, Hay Ground, 
North District, Poxabogue and all other sections. This would 
give a valuable local service, which is now lacking. The lines 
of the New York and New Jersey Telephone Company tap the 
business places and residences along Main Street, but do not 
extend out into the surrounding territory. 


NEW PUBLICATIONS. 


RESULTS OF PURCHASING COAL UNDER GOVERNMENT 
SPECIFICATIONS—A report on the results of purchasing coal 
under the government specifications, by J. S. Burrows, has just 
been published by the Geological Survey as Bulletin 378, which 
contains also a brief paper by D. T. Randall on burning the small 
sizes of anthracite for heating and power purposes. Copies of 
this bulletin, which is now ready for distribution, may be ob 
tained by applying to The Director, United States Geological Sur- 
vey, Washington, D. C. The series of tables given at the end 
of the booklet and showing tabulated results are decidedly in- 
structive. 


ELECTRIC TALKS—The Buffalo General Electric Company 
has issued an interesting book containing thirty one-page articles, 
and entitled “Electric Talks.” The purport of the book is pri 
marily to instruct the citizens of Buffalo, N. Y., in the subject 
of utilization of electricity in a practical yet nontechnical man- 
ner. After a careful perusal of the book the reader will readfiy 
understand some of the mysteries of electric generation at a dis- 
tance, its transmission, and its utilization to operate a modern 
power plant. Meters and load curves are elucidated, and the 
effect of load variation on prices is clearly shown. In this con- 
nection the “readiness-to-serve”’ charge is ably explained. Com: 
parisons of charges are made with those of other cities, with 
figures that are certainly flattering to Buffalo. The electrical 
advantages of this city being thus demonstrated, a plea to boost 
Buffalo by spreading the truth of these advantages winds UP 
the book. The central-station man, no less than the citizen of 
Buffalo, will find many things of interest in this publication. 


EDISON ROUND TABLE—The second number of this pub- 
lication, issued by the Commonwealth Edison branch of the ^Na 
tional Electric Light Association, made its appearance at the 
beginning of last week and is even better than the first. It 
gives all manner of interesting information in regard to the 
workaday life of central-station men. It tells quite frankly what 
they have to contend with and how they meet their difficulties. 
There is a question box where questions are put and answered 
by well-known members of this branch of the Association. ANY 
employe of the company is welcome, nay is asked, to make sug 
gestions. 

An account of a new employment bureau gives valuable 
data to those who want to know how to get into the service of 
this central-station company. There are also many personals 
concerning well-known department men or men who have Pros 
pered since leaving the company’s service. In make-up, genera 
appearance, illustrations and the like, it is a credit to R 
Schuchardt and Dana H. Howard, who really look after nea 
all the detail work. Mr. Howard has a right to be proud i 
his “bantling,” which seems destined to grow into a very stur 
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PERSONAL MENTION. 


ROBERT MATHER, chairman of the executive committee of 
the Westinghouse Electric and Manufacturing Company, has re- 
turned from Europe after a two months’ trip. Part of the time 
Mr. Mather traveled with George Westinghouse and visited the 
various foreign plants of the company, 


CARL S. DOW, S.B., engineering department, Harvard Uni- 
versity, and lately publicity manager for the B. F. Sturtevant 
Company, has joined the staff of Walter B. Snow, the well-known 
publicity engineer of Boston. Mr. Dow has been very successful 
in all lines of technical publicity, 


LEVERETT S. MILLER, general manager of the Central 
New England Railway Company, has resigned to accept the presi- 
dency of the Millbrook Company. The Millbrook Company is a 
holding company for the Mount Vernon & Eastern Railroad Com 
pany, the New York, Westchester & Boston Railroad Company, 
the New York & Portchester Railroad Company, and the County 
Contracting Company. He will have headquarters in New York 
city. 


DWIGHT T. RANDALL, M.E., member of the American So- 
ciety of Mechanical Engineers, late engineer in charge of fuel 
tests, Technologic Branch, United States Geological Survey, has 
associated himself with the Arthur D. Little Laboratory of Engi- 
neering Chemistry of Boston, in charge of the Department of 
Fuel Engineering. Mr. Randall, who is a graduate of the Uni- 
versity of Illinois, was formerly connected with R. W. Hunt & 
Company, and Westinghouse, Church, Kerr & Company, and later 
was in charge of the Steam Engineering Laboratory of the Uni- 
versity of Illinois, and of the Steam and Boiler Tests at the St. 
Louis Exposition. 


FRANK L, PERRY will deliver an illustrated address on the 
subject of the Wright aeroplane and its use as a possible base 
for the operation of wireless telegraphy before the Lewis Insti- 
tute branch of the American Institute of Electrical Engineers on 
Wednesday evening, May 26. The lecture will be held in the 
Lewis Institute Auditorium. Mr. Perry and Professor Woodworth 
of Lewis Institute are negotiating for the use of, and it is ex- 
pected that they will be able to present, a moving-picture film 
showing the remarkable flights of Wilbur Wright in France. 
This film gives a vivid eighteen to twenty-minute record of Mr. 
Wright’s experiments in aviation. 


DR. LEO HENDRIK BAEKELAND, who has just been 
elected president of the American Electrochemical Society, is 
well Known as a research chemist and chemical expert of inter- 
national experience. He is Flemish 
by birth, but has been a resident 
of this country for some twenty 
years. He was formerly Associate 
Professor of Chemistry at the Uni- 
versity of Ghent and Professor at 
the Higher Normal School of Bruges. 
As the result of his research work, 
on which he has written many 
papers, he invented the well-known 
Velox paper and the so-called gas- 
light printing papers so extensively 
used in photography, also many im- 
provements in the electrolytic man- 
ufacture of caustic soda and chlo- 
ride of lime. His latest research 
work has been „the development of 
“Bakelite.” On his property at 
“Snug Rock,” in the wooded out- 
skirts of Yonkers and overlooking 
the Hudson, is located his excel- 
lently equipped research laboratory, 
where so much of bis recent work 
Aside from his chemical studies, Doctor 


has been carried out. 
Baekeland had also published some philosophical essays and a 


book on travel. Among other positions of honor that he now 
holds are the vice-presidency of the American Chemical Society 
and chairmanship of its New York section, also the vice-presi- 
dency of the Society of Chemical Industry; he is a past-presi- 
dent of the Chemists’ Club. Doctor Baekeland bas just sailed 
for a sojourn in Europe, and will represent the United States 
at the International Congress of Applied Chemistry. 


OBITUARY. 


BRADFORD SHINKLE, vice-president of the Hemingray Glass 


Company, Covington, Ky., died on May 7. 


FRANK H. CHAMPLIN died recently at his home in Laconia, 
N. H. To him belonged the credit of having organized the first 
telephone company in Laconia, the Winnipesaukee Bell Telephone 
Company, which covered quite an extensive territory. He was 
manager until that company was absorbed by the New England 
Telephone and Telegraph Company. 
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ELECTRICAL SECURITIES. 


The continued development of confidence in projected business 
improvement is the one satisfactory feature of stock market 
doings at the present time. Tone is upward, if anything, but there 
has been a halt in the enthusiastic following by the public of the 
tip to buy for the future. This is just as well, for in many 
quarters it is expected that'there has been some discounting, and 
a pause now will allow real values to catch up and establish less 
opportunity for disappointment and less chance for overstraining. 

Dividends have been declared upon the following electrical 
securities: Kings County Electric Light and Power Company; the 
regular quarterly dividend of two per cent, payable June 1. 
St. Joseph Railway, Light, Heat and Power Company; the regular 
quarterly dividend of one-half of one per cent on the common 
stock, payable June 1 to stock of record May 15. Philadelphia 
Electric Company; the regular semi-annual dividend of three per 
cent, payable June 15 to stock of record May 25. (The directors 
have decided that hereafter dividends will be paid quarterly in- 
stead of semi-annually). Butte Electric and Power Company; 
the regular quarterly dividend of one-and-one-half per cent on 
the common stock, payable July 1 to stock of record June 15. 
Brooklyn Rapid Transit Company; the regular quarterly dividend 
of one per cent, payable July 1, as recommended by the executive 
committee, to stock of record June 9. Chicago Telephone Com- 
pany; the regular quarterly dividend of two per cent, payable 
June 30. American Railways Company; the regular quarterly 
dividend of one-and-one-half pet cent, payable June 15 to stock 
of record May 31. Grand Rapids Railway Company; the regular 
quarterly dividend of one per cent on the common stock, payable 
June 1 to stock of record May 15. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MAY 15. 


New York: Closing. 
Allis-Chalmers common ..........cscecsesees 16% 
Allis-Chalmers preferred ..........ccseeeees 50% 
American Tel. & Tel. Company............ 140 
Brooklyn Rapid Transit ..............e.e00. 795 
General Electric ...........c ccc ccsccccccces 159 
Interborough-Metropolitan common ........ 16% 
Interborough-Metropolitan preferred ....... 45% 
Kings County Electric............c ccc cceas 125 
Mackay Companies (Postal Telegraph and 

Cable) COMMON ............ccccecccceces 79% 
Mackay Companies (Postal Telegraph and 

Cable) preferred .........ccccccvcccvcces 735% 
Manhattan Elevated .............ecceeceees 146% 
Metropolitan Street Railway................ 27 
New York and New Jersey Telephone...... 110 
Western Union .......... scence neces eccces 75 
Westinghouse Manufacturing Company...... 83 


The annual meeting of the stockholders of the General Elec- 
tric Company, held in Schenectady, N. Y., on May 12, has resulted 
in re-election of the retiring directors. 

At the annual meeting of the Interborough Rapid Transit 
Company, August Belmont, E. J. Berwind, James Jordan, Morton 
F. Plant and Cornelius Vanderbilt were re-elected directors. 

Transactions in the first mortgage five per cent bonds of the 
Allis-Chalmers Company are now running at the rate of about — 
$500,000 per week, giving to that issue a place of rather unusual 
prominence among the listed industrial bonds. In connection with 
this activity, moreover, it is of interest to note that the bonds are 
selling at an advance of about three points from the highest 
price reached since their listing on the Stock Exchange. 

Gross earnings of the Brooklyn Rapid Transit Company have 
increased during May, at the rate of $3,000 to $5,000 per day, 
and there is no question now but that the company will be able 
to close its fiscal year with gross earnings in excess of a year 
ago. Net earnings will show between four and five per cent for 
the stock. The Brooklyn Transit Company is now financed for 
the balance of this year, and it is not planned to sell any bonds. 
It has $3,000,000 cash in the bank and owes about $3,500,000. 


Boston: Closing. 
Edison Electric Iluminating............... — 
Massachusetts Electric .............ccc0ee. 70% 
New England Telephone......: Se er ee 132% 
Western Telephone and Telegraph pref..... 87 


R. L. Day & Co. will sell at auction on Wednesday, May 26, 
1,501 shares of Boston Elevated Railway stock. 


l wiladelphia: Closing 
Electric Company of America............... 12% 
Electric Storage Battery common........... 48% 
Electric Storage Battery preferred.......... 481% 
Philadelphia Electric ...............-..... 11% 
Philadelphia Rapid Transit................. 341% 
United Gas Improvement................... 85% 

Chicago: Closing 
Chicago Telephone ....................000. 132% 
Commonwealth Edison .................... 117% 
Metropolitan Elevated preferred............ 51 
National Carbon common............../.. 85 
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INDUSTRIAL ITEMS. 


I. P. FRINK, 551 Pearl Street, New York, N. Y., announces 
that W. A. Purcell has been appointed San Francisco agent for 
the general line of Frink reflectors. s 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., describes and illustrates its central-station trans- 
formers in Bulletin No. 86. A copy of this bulletin will be sent 
to those interested upon request. 


THE CHARLES L. KIEWERT COMPANY of New York has 
been incorporated with offices at 39 Cortlandt Street, New York 
city. W. F. Hessel is manager. “Alba” and ‘‘Aurola” flaming 
arc lamps will be the principal lines. 


JAMES BEGGS AND COMPANY, of New York, manufacturers 
of the Blackburn-Smith feed-water filter and grease extractor, 
have appointed numerous competent sales agents in various im- 
portant cities in the United States and Canada and abroad. 


THE S. MORGAN SMITH COMPANY, York, Pa., has opened 
an office in Chicago at 644 American Trust Building. J. C. Tem- 
ple, an expert hydraulic engineer, has charge of this office and 
will be pleased to hear from people west of Pittsburg who are 
contemplating installing turbine wheels. 


THE RAUCH & LANG CARRIAGE COMPANY, Cleveland, 
Ohio, have issued their 1909 catalogue of electric carriages. 
This catalogue is a veritable triumph of the printer’s art and con- 
tains descriptions, specifications, and ha]ftones of the various 
electric carriages manufactured by the company. 


THE NATIONAL METAL MOLDING COMPANY, Pittsburg, 
Pa., is distributing a very interesting folder entitled, “It’s a Snap.” 
This folder calls attention to the very successful use of National 
metal molding for inside work. There is also some literature 
showing typical installations which demonstrate the utility and 
flexibility of this system. 


THE HOLOPHANE COMPANY. New York, N. Y., had a 
most instructive article on the “Lighting of a General Office” 
in its April issue of its very bright publication ‘“Holophane 
Ilumination.” By illustrations of the company’s own offices 
lighted by this system a very good idea of the effect produced 
is obtained. The matter of fixtures, globes and reflectors is also 
very pertinently expressed. 


THE GENERAL ELECTRIC COMPANY has issued Bulletin 
No. 4659, in which are described some switchboard instruments 
for use on alternating-current circuits, and constructed on the 
induction principle. Ammeters, voltmeters and wattmeters are 
made in this type of instrument, and are constructed so as to 
be uninfluenced by stray fields. Indications of the pointer are 
rendered “dead beat” and the scale extends through an arc of 
300 degrees and is practically uniform throughout. This Bulletin 
contains catalogue numbers, prices and dimensions of this in- 
strument. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
calls particular attention to the following bulletins just put out— 
No. 1112, on Type D C P. enclosed direct-current arc lamps, 
Form C, for operation on power circuits; No. 1115, on single- 
phase integrating induction wattmeters; No. 1116, on Type DCM 
enclosed direct-current multiple arc lamps. Al are hand- 
somely illustrated and complete in technical detail. The com- 
pany is the well-known manufacturer of the “Wood” systems, 
and any pamphlet sent out by its publication department is 
worthy the closest attention. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
recently made the following sales of comparatively large units: 
One 300-kilowatt 250-volt direct-current generator to the Perry 
Fay Manufacturing Company, Elyria, Ohio: a similar machine 
of 300 kilowatts, 125 volts, to the Cleveland Provision Company, 
Cleveland, Ohio. Also direct-current motors aggregating 235 
horsepower to the Spanish-American Iron Company, Felton, 
Nipe Bay, Cuba: similar motors totaling 135 horsepower to the 
Morgan Engineering Company, Alliance, Ohio. These are in ad- 
dition to numerous other smaller orders, 


THE WEST ALLIS WORKS OF THE ALLIS-CHALMERS 
COMPANY, Milwaukee, Wis., report great activity in the gas- 
engine-building line, as a result of recent orders crowding close 
upon others received since the first of the year, the units of 
which are now being assembled for shipment. Among the orders 
just booked are three gas engines, aggregating 1,000 horsepower, 
direct-connected to three Allis-Chalmers electric generators, for 
the Palmetto Phosphate Company, Tiger Bay, Fla.: a gas engine 
of approximately the same size. with generator, for the Armstrong 
Cork Company's plant at Camden, N. J., and a 1,500-kilowatt gas- 
driven electric unit and seven-standard, 30,000-cubic-foot gas- 
driven blowing engines for various blast furnace plants, 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J.. has brought out a neat little booklet on “Valuable Graphite 
Products.” It is really a pocket edition general catalogue, in 
which the company lists its principal products, such as crucibles, 
facings, lubricating graphite, greases, pencils, protective paint, 
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with brief descriptions and prices. It is of value to the pur. 
chasing agent, engineer, contractor, superintendent, and anyone, 
in fact, who uses or specifies graphite in any form. The booklet 
is of commercial envelope size, and will conveniently go in the 
pocket or desk pigeonhole. It is substantially bound in tough 
cover stock, and attractively printed. A copy may be obtained 
by addressing the Joseph Dixon Crucible Company at their home 
office, Jersey City, N. J. 


THE LORD ELECTRIC COMPANY, New York, has issued 
Bulletin F describing the “controlator,” which is a simple 
mechanical device for use as a controller regulator to insure 
uniform acceleration in applying current to the motors. It js 
claimed that the controlator effects a saving of at least twenty 
per cent of the current used by the average motorman, and that 
it cuts down the peak loads from forty to sixty per cent, besides 
preventing undue sparking, burnouts, and blowouts. The same 
company has also issued Bulletin J describing Garton’s Multi 
Vapo-Gap lightning arresters which are designed especially for the 
protection of signal systems. In these arresters the feature is 
the mechanical formation of a vapor cloud which forms a perfect 
static conductor of absolute uniformity while effectively prevent- 
ing the passage of the norma] working current. 


THE HOLOPHANE COMPANY, of New York, has moved its 
general offices, with the headquarters of the sales and engineer- 
ing departments, to Newark, Ohio, where the Holophane Glass is 
manufactured. The business of the company has been handled 
up till now from New York city, but in the interests of prompter 
shipments and to better serve the steadily increasing market, the 


‘concentration of the entire organization was deemed advisable. 


The branch offices of the sales department, located in New York, 
San Francisco, Boston and Chicago, however, will continue as 
before. It is an interesting indication of Holophane system that 
only one working day was lost between the cessation of the busi. 
ness in New York and the opening in Newark. Practically the 
only inconvenience experienced by customers was due to delay 
caused by mail being misdirected to New York after the closing 
of the old office. 


THE D’OLIER ENGINEERING COMPANY, Philadelphia, Pa. 
has been awarded the contract from the United States Govert 
ment for a complete hydroelectric plant at Fort Yellowstone, for 
furnishing light and power throughout Yellowstone National Park. 
This will include a concrete power house and a twenty-six-inch 
steel penstock, the latter about 2,200 feet long. The machinery 
includes three 150-kilowatt, alternating-current, three-phase. sixty- 
cycle generators, each direct-connected to one 280-horsepower 
D’Olier Francis turbine operating under a head of about 215 feet. 
A complete switchboard of the most modern type and transmis 
sion wiring are also included in the contract. The D'Olier Com- 
pany is also installing at the Norfolk and Charleston navy yards 
fifteen-inch vertical volute pumps in the dry-dock caissons to 
replace pumps recently purchased from other firms but which 
failed to develop the capacity required. 


DATES AHEAD. 


Ohio Society of Mechanical, Electrical and Steam Engineers. 


Annual convention, Canton, Ohio, May 21-22. 


American Association of Electric Motor Manufacturers. At 
nual convention, Hot Springs, Va., May 24-27. 


West Virginia Jndependent Telephone Association. Annual 
convention, Parkersburg, W. Va., May 27-28. 


National Electric Light Association. Annual convention, At 


lantic City, N. J., June 1-4. 


Association of Edison Purchasing Agents. Annual conver 


tion, Atlantic City, N. J., June 1-4. 


American Railway Master Mechanics’ Association. 
convention, Atlantic City, N. J., June 16-18. 


Canadian Electrical Association. Annual convention, Quebec, 
Canada, June 16-18. 


Annual 


cention, At 
Master Car Builders’ Association. Annual convention, A 


lantic City, N. J., June 21-23. 


Association of Railway Telegraph Superintendents. 
meeting. Detroit, Mich., June 23. 


Next 


en: 
American Institute of Electrical Engineers. Annual con 


tion, Thousand Islands, N. Y., June 28. 


edo. 
Ohio Electric Light Association. Annual convention. Tol 
July 13-15. 


National Electrical Contractors’ Association. 
tion, Toledo, Ohio, July 21-23. 


American Street and Interurban Railway Association. 
nual convention, Denver, Colo., October 18-22. 


Annual contet 
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RECORD OF ELECTRICAL PATENTS. 


+ 


Issued (United States Patent Office) May 11, 1909. 


920,898. INDUCTION MOTOR. Theodore Abtmeyer, Wilkins- 
burg, Pa., assignor to Westinghouse Electric and Manufac- 
turing Company. Filed July 13, 1907. The rotor has tubular 
conductors angularly disposed with reference to its axis. 


920,906. ELECTRIC COOKING VESSEL. Friedrich Bölling, 
Frankfort-on-the-Main, Germany, assignor to the Prometheus 
Electric Company, New York, N. Y. Filed November 5, 1908. 
The vessel contains a resistance, a metallic ring insulated 
therefrom and adapted to press it against the wall of the 
vessel, and a contact box soldered to the wall of the ves- 
sel and provided with contact pins adapted to conduct cur- 
rent to the resistance. 


920,915. ELECTRIC-LIGHT HANGER. Harry G. Cleveland, 
Plymouth, Conn. Filed June 12, 1908. In the base is a 
spring-actuated rotary drum, with a cord-controlled brake 
acting on its flange. 


920,918. CAR-VENTILATING SYSTEM. Dwight I. Cooke, Cht 
cago, Ill. Filed December 18, 1908. There is an electrically- 
operated exhaust fan for drawing off the air within the car 
body, and an electric controlling regulator under the control 
of the car men at all times for regulating the speed of the 
fan. 


920,920. COMMUTATOR FOR DYNAMO-ELECTRIC MACHINES. 
Frederick W. Cox, Wilkinsburg, Pa., assignor to Westing- 
house Electric and Manufacturing Company. Filed April 4, 
1906. Has two pairs of clamping rings bolted together, the 
intermediate pair engaging the lower central portions of the 
segments independently of the outer clamping rings, though 
secured by the same bolts. 


920,925. VOLTAGE-REGULATOR. Frederick Darlington, Pitts- 
burg, Pa., assignor to Westinghouse Electric and Manufactur- 
ing Company. Filed March 3, 1906. In combination with 
a transformer having juxtaposed windings arranged in par- 
allel is a motor for making connections alternately turough 
the respective windings. 


920,926. MOVABLE TERMINAL FOR VOLTAGE-REGULATORS. 
Frederick Darlington, Pittsburg, Pa., assignor to Westing- 
house Electric and Manufacturing Company. Filed March 3, 
1906. A contact terminal for the above comprises a num- 
ber of rings or wheels of different diameters and a shaft 
upon which the wheels are yieldingly but non-rotatively 
mounted. 


920,927. INDICATING MEANS FOR INSTRUMENTS. Harry P. 
Davis and Paul MacGahan, Pittsburg, Pa., assignors to West- 
inghouse Electric and Manufacturing Company. Filed Octo- 
ber 21, 1905. An incandescent lamp is mounted on the mov- 
able indicator of a synchroscope. 


920,932. ELECTRIC SIGNAL APPARATUS. Charles E. Duffie, 
Omaha, Neb. Filed April 27, 1907. Has circuits comprising 
one each of the two coils of a differential relay, a signal 
device controlled by the relay, a signal circuit with a con- 
tact circuit controlled by it, and means for including the 
contact circuit in one of the differential relay circuits. 


920,938. CONCENTRATING DEVICE FOR TELEPHONE TRANS- 
MITTERS. Oscar F. Falk, Belleville, N. J., assignor to 
American Telephone and Telegraph Company. Filed August 
21, 1908. The concentrator has a parabolic wall with an 
opening near its center and a frusto-conical tube with its 
larger end filling this opening, and its smaller end directed 
toward the transmitting unit. 


920,940. MACHINE FOR COMBINING AN ADDING-MACHINE 
AND TYPEWRITER. Henry M. Ferry, Detroit, Mich. Filed 
June 4, 1907. Is an electromagnetic device for detachably 
coupling an adding machine and a typewriter to cause the 
automatic operation of the printing keys of the typewriter 
by the corresponding keys of the adding-machine. 


920,965. OZONE-PRODUCER. Samuel M. Kintner, Pittsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing 
Company. Filed June 28, 1905. Has in combination with a 
source of alternating or pulsating current a condenser, a 
discharge gap having one or more pointed terminals, and a 
discharge gap having blunt terminals all arranged in series 
circuit relation, and means for adjusting the widths of the 
saps, 


920,966. TELAUTOGRAPH. Anton M. Knudsen, Chicago, NI., 
and Karsten Knudsen, Grand Rapids, Mich. Filed March 12, 
1906. Has a transmitter with three impedance units of a 
variable inductance, a receiver having electromagnets corre- 
sponding to these, and means for varying the inductance of 
the impedance units. 


920,970. FOILED PAPER AND METHOD OF PRODUCING 
SAME. George F. Mansbridge, Sanderstead, England. Filed 
January 138, 1906. A sheet of paper is coated with a thin 
film of powdered metal for electrical purposes, having the 
defective places in the paper isolated from the metal or foil. 


921,013. TRANSMITTING APPARATUS. Harry Shoemaker, Jer- 
sey City, N. J., assignor to International Telegraph Construc- 
tion Company. Filed April 8, 1907. Has an electric circuit 
closed between terminals separated in an electrolytic liquid, 
a high-frequency circuit associated with a radiating con- 
ductor, and including these terminals and liquid. 


921,018. ELECTRICAL APPARATUS. Herbert C. Soule, Wil- 
kinsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. Filed August 3, 1907. Is a transformer 
enclosed in a removable fluid-containing casing, ‘and having 
a magnetizable core member, a winding and means for sus- 
pending the core member from an overhead support. 


921,025. OVERHEAD TROLLEY. John C. Sturgeon, Erie, Pa. 
Filed January 29, 1908. A built-up trolley has a peripherally- 
curved copper contact ring secured between the circum- 
ferential flanges. 


921,038. CEILING-ROSETTE FOR DROP ELECTRIC LAMPS. 
William Wilbraham, Chicago, Ill. Filed July 14, 1908. Con- 
sists of a single piece of insulating material having a mar- 
ginal rim to bear against the ceiling, and an axial screw- 
receiving passage, at the bottom of which is a deep counter- 
sink, into which enters laterally a passage for an electrical 
conductor. . 


921,046. CIRCUIT-INTERRUPTER. James M. Wilson, Meriden, 
Conn., assignor to the Connecticut Telephone and Electric 
Company, Meriden, Conn. Filed June 16, 1908. Has two 
contacts, one actuated by a normally-retracted movable mag- 
netic member, controlled by field magnet and armature, and 
engaging the other when movable member is retracted. 


921,050. SNAP-SWITCH. James H. Wyatt, Philadelphia, Pa., 
assignor to William M. Scott, Philadelphia, Pa. Filed Octo- 
ber 22, 1908. Has an operating spring, a spring-winding 
member, and a detent engaging and rotating with a contact- 
carrying member. 


921,053. TERMINAL STRUCTURE FOR ELECTRICAL APPA- 
RATUS. John H. Zimmermann, Wilkinsburg, Pa., assignor 
to Westinghouse Electric and Manufacturing Company. Filed 
November 4, 1905. An instrument casing has a terminal 
casing extension provided with a detachable front wall and 
openings in its top wall, terminal members, and means for 
supporting and insulating the same, 


921,054. MAGNET-SUPPORT FOR ELECTRICAL MEASURING 
INSTRUMENTS. John H. Zimmermann, Wilkinsburg, Pa., 
assignor to Westinghouse Electric and Manufacturing Com- 
pany. Filed November 4, 1905. A bracket is attached by 
binding screws to a strip engaging with lateral recesses in 
the instrument frame, and supported thereby are damping 
magnets relatively fixed and adjustable in a plane parallel 
to the plane of rotation of a disk mounted in the air gaps 
of the magnets, 


921060. ANNUNCIATOR. John H. Ballweg, Baker City, Ore., 
assignor of one-half to J. Ballweg, Baker City, Ore. Filed 
June 18, 1908. Has a casing having a display opening, a 
revolubly-mounted operating shaft and means for driving 
it, a drum with indicating characters on it mounted loosely 
on the shaft, and operatively connected to it by a clutch 
actuated by a solenoid. 


921,061. CONDUIT. Eugene L. Barnes, Detroit, Mich. Filed 
March 16, 1908. A heat-insulating conduit is formed of sec- 
tions sleeved upon the inner conduit to be protected, coup- 
ling members for these sections, and roller bearings in the 
coupling members for mechanically supporting the inner con- 
duit. 


921,075. MAST FOR SPACE OR WIRELESS TELEGRAPHY. 
Alexander E. Brown, Cleveland, Ohio, assignor to tfe Brown 
Hoisting Machinery Company, Cleveland, Ohio. Filed Au- 
gust 3, 1906. Describes a method of building up an insulat- 
ing portion or section of a supporting base for a mast for 
space or wireless telegraphy. 


921,108. MAGNETIC ELECTRIC-LIGHT HOLDER. David J. 
Hauss, Aurora, Ind. Filed February 20, 1908. Has means 
for detachably connecting an electric light to a magnetic 
holder. 
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921,116. SELECTIVE SIGNALING SYSTEM. Arthur W. Jones, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed May 8, 1906. There are electromagnets at the receiv- 
ing stations connected to the line and normally locking the 
signal devices at the receiving stations in clear position, 
and means whereby these devices may be selectively un- 
locked from the sending station. 


921,119. TELEPHONE. Adolph G. Kaufman and Leopold J. 
Lippmann, New York, N. Y., assignors to American Calla- 
phone Company. Filed November 13, 1906. Has switches 
individual to the transmitter circuits and capable of being 
operated singly or together, one or more receivers in and 
individual to each transmitter circuit, and a common con- 
ductor leading from the battery or other source of current 
to the receiver circuits, the other conductor leading from 
the battery to the several line terminals. 


921,141. SOUND TRANSMITTER AND RECEIVER. Arthur J. 
Mundy, Boston, Mass., assignor to Submarine Signal Com- 
pany. Filed April 23, 1902. An electric sound transmitter 
and a refraction sound focuser are arranged in relation to 


the diaphragm of the transmitter to focus sound vibrations 
thereon. 


921,145. PIPE-CLAMP FOR GROUND-CONTACTS. Theodore 
Nagel, Chicago, Ill. Filed December 31, 1908. Comprises a 
band or strap, a saddle having a transverse channel therein, 
a clamp adapted to bear upon the portions of the strap 
bridging the channels, and a binding post for securing the 
clamp to the saddle. 


921,176. ELECTRIC-RAILWAY SYSTEM. Ray Stearns, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed 
May 1, 1908. An electric-railway system operating upon al- 
ternating current has a supply conductor provided with 
energized and unenergized sections. There are line switches 
on the several cars arranged to connect main and auxiliary 
compensators on the cars to the conductors, and an actuat- 
ing coil for each of the line switches, which, when energized, 
causes the switch to close, and when de-energized allows it 
to open. 


920,920.—DETAIL OF COMMUTATOR. 


921,183. PROCESS OF REDUCING ORES. Frank J. Tone, Niag- 
ara Falls, N. Y. Filed April 11, 1906. A process of reduc- 
ing compounds of elements which at the temperature of 
reduction are subject to losses by volatilization, consists in 
heating a charge of the compound and reducing agent in an 
electric-arc furnace, keeping the maximum temperature of 
the charge at a point which will prevent volatilization of 
this, causing the products to descend from the reaction zone 
of the arc along an electrically-heated resistance conductor. 


921186. DRY-BATTERY-POSTING MACHINE. Walter G. Waitt, 
Fremont, Ohio, assignor to National Carbon Company. Filed 
May 10, 1906. Has saddles secured upon a rotatable tabe 
near its outer periphery, associated supports adapted to 
enter the open ends of battery cells resting in the saddle, 
and a flexible support, including a contractile coil spring 
for normally holding a soldering torch so that it may be 
easily moved to an operative position. 


921,187. TELEPHONE-EXCHANGE SYSTEM. Harry G. Web- 
ster, Chicago, Ill., assignor to Stromberg-Carlson Telephone 
Manufacturing Company. Filed May 7, 1905. Comprises 
means whereby the manipulation of a listening key serves 
to connect a test relay with the tip contact of a calling 
plug, and a relay serving to provide a secondary control de- 
pendent on the insertion of the answering plug within a 
line jack. 


921196. DETACHABLE PLUG. Puzant R. Yuzuk, New York, 
"N. Y., assignor to General Electric Company. Filed August 
17. 1907. Flas a base adapted to be secured to a lamp 
socket, a terminal-bearing portion regularly detachable there- 
from, links of fusible metal interposed in the circuit and 
carried by the base, and a cover secured to the base with 
openings for the terminals. 


921,199. SOCKET FOR INCANDESCENT ELECTRIC LAMPS. 
David E. Bown, Pittsburg, Pa. Filed March 6, 1906. Has a 


921,228. 


921,237. 


921,265. 


921,293. 


921,299. VOLTAGE-REGULATOR. 


921,308. 


921,311. ALTERNATING-CURRENT REGULATOR. 
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single solid base of insulating material for the terminals and 
connecting wires, a flange on this base, and a bent flange 
on the inner shell for fitting over the base flange to attach 
the shell to the block. 


921,217. OVERHEAD-TROLLEY SWITCH. Edward C. Folsom, 


Logansport, Ind., assignor of one-third to William M. Simp 
son, Chicago, Ill, and one-third to James J. Brennan, Fort 
Wayne, Ind. Filed December 14, 1908. Has a movable 
member mounted on a baseplate to aline witb one rib and 
either of the other ribs on the under side of the plate, and 
which form guides for the trolley wheel, and means for 
swinging the movable member into alinement against the 
pressure of a spring. 


ELECTRIC FURNACE FOR METALLURGICAL PUR- 
POSES. Paul Girod, Ugine, France. Filed December 20, 
1905, Has opposed upper and lower electrodes and a metal. 
receiving cavity at the end of one of the electrodes, the 
other electrode being arranged to remain in contact with a 
slag formed by the fluxes and the fused ore. 


ELECTRIC SWITCH FOR RAILWAY-TRAFFIC-CO’. 
TROLLING DEVICES. Lawrence Griffith, Yonkers, N, Y, 
assignor to Federal Signal Company. Original application 
filed March 28, 1903. Divided and this application filed June 
20, 1904. Comprises a stationary part and two adjacent super- 
posed parts movable relative to each other and relative to 
the stationary part, each of the three parts being provided 
with contacts arranged to make or break one or more cir- 


920,898.—INDUCTION MOTOR. 


cuits upon a partial movement of both of the movable pane 
in either direction, and means whereby the movement o 
one of the movable parts will carry the other movable par 
with it through part of its stroke. 


TROLLEY-HEAD AND TROLLEY. George H. Merwi. 
Milford, Conn. Filed November 27, 1908. The trolley head 
comprises a shaft journaled in boxes and having 8 reduced 
angular central portion; the trolley has a web with an 
opening through which the shaft may pass afd side plates 
secured to the web and having radial slots made angua! 
at the inner ends to engage closely the angular portions 0 
the shafts. 


921,280. TIME-INDICATING SYSTEM. Albert A. Radtke, Chi- 


cago, Ill. Filed June 29, 1908. Renewed January 29, 
Is electrically controlled by a master time-indicating device. 


TRANSMITTING APPARATUS. Harry Shoemaker. 
Jersey City, N. J. Filed August 30, 1907. Comprises Pe 
radiating conductor and inductance included therein, a clo 
oscillation circuit including this, a spark gap and condensers. 
and a connection from a source of energy to the termina 
of less than the whole number of condensers connected in 
the oscillation circuit, 


Severn D. Sprong and Wat 
ter E. McCoy, New York, N. Y. Filed October 3, 1908. se 
a variable resistance controlled by a motor having its fiel 
divided into two unequal and oppositely-wound sections, a 
rotary commutator cylinder with a contact arm, and â 


solenoid disposed in the circuit and controlled by the volt 
age thereon, 


THERMOSTAT. 


John H. Swan, Chicago, Ill. Filed 
June 15, 1905. 


Has automatic electrical regulating device. 


Chester H. 


Thordarson, Chicago, Il: Has a mar 


Filed July 27, 1906. 


‘ 
o 


May 22, 1909 


netic frame with an upwardly opening recess, a coil sup- 
ported in this recess, a movable core for the coil supported 
on the upwardly-facing bearing surface of the frame, and 


guides on the frame to prevent the core rising from the 
frame. 


921,314. TROLLEY-HARP. Frank A. Tribbe, Ironton, Mo. Filed 
September 23, 1908. Has an axle detachably engaged at its 
ends, a sleeve mounted on the axle, springs yieldingly en- 
gaged ‘with the sleeve at the ends thereof and engaged with 


collars at the ends of the sleeve for holding them in 
place, 


921,318. TELEPHONE SYSTEM. Harry G. Webster, Chicago, 
I., assignor to Milo G. Kellogg, Chicago, Ill. Filed July 5, 
1906. Comprises a telephone line extending in two limbs 
from the substation to the central office and means under 
the control of the subscriber for energizing a controlling 
electromagnet to cause the display of a line signal, etc. 


921,319 and 921,320. SIGNALING SYSTEMS. Harry G. Web- 
ster, Chicago, Ill., assignor to Milo G. Kellogg, Chicago, Ill. 
Filed July 5, 1906. Relays in each of a number of trans- 
mitting circuits operate the switching mechanism under cer- 
tain conditions. 


alt 4 


921,325.—ELECTRIC SMELTING FURNACE. 


N 


TELEPHONE SYSTEM. Harry G. Webster, 


921,321. Chicago, 
Il., assignor to Milo G. Kellogg, Chicago, Ill. Filed July 
5, 1906. A telephone exchange system comprises a testing 
circuit, a test-responsive device associated with this, a test 
relay, etc. 


921,325. ELECTRIC SMELTING FURNACE. Charles E. Wilson, 
Hood River, Ore. Filed July 30, 1908. Has a crucible with a 
truncated obconical opening containing electrodes adapted to 
slide up and down, a hopper and a screw-conveyor charging 
device for the mixture, and a water-cooled jacket on top of 
the crucible. The steel is conveyed to the electric furnace 
by a chute from an open-hearth furnace. 


921,326. SUBMARINE SIGNALING APPARATUS. Edward C. 
Wood, Somerville, Frederick M. Durkee, Newton, and Walter 
F. Kelley and Josiah B. Millet, Boston, Mass., assignors to 
Submarine Signal Company. Filed January 23, 1905. Has 
an indicating means in circuit with several sets of trans- 
mitters in multiple, and means for connecting one set only 
of the transmitters, or one of these transmitters, at a time 
with the indicating means. 


921,327. BRUSH HOLDER FOR ELECTRICAL MACHINES. 
Jobn H. Woolliscroft, Hawarden, England. Filed November 
20, 1908. Has a member adapted to encircle the brush bar, a 
toggle device for tightening the member on this bar, brush- 
supporting means attached to the member and means for 
applying pressure to the brush. 


921,334. TELEPHONE TRANSMITTER. Henry F. Albright, New 
York, N. Y., assignor to Western Electric Company, Chicago, 
Ill. Filed February 24, 1906. A resistance-varying element 
has a movable electrode, a cup for enclosing the same, a 
bridge plate having the central opening therein about which 
the cup is secured, a diaphragm having a central opening, 
an interiorly threaded bushing in this opening, a stud pro- 
jecting from the movable electrode and threaded in the 
bushing, a front supporting plate, material insulating the 
several parts from one another, and cord terminals carried by 
the bridge plate. 
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921,384. SELF-RESTORING CLEAR-OUT DROP FOR TELE- 
PHONE SWITCHBOARDS. Claude D. Enochs, La Crosse, 
Wis., assignor to The Vote-Berger Company. Filed April 30, 
1906. Includes a head block pivotally supporting a shutter 
With an in-turned tongue, a keyboard passing through which 
are a weighted cord and plug, the weight of this plug actuat- 
ing a lever downwardly, also means for moving this lever 
upwardly, and a trigger carried by the lever and adapted to 
engage the tongue to restore the shutter. 


921,385. ANNUNCIATOR. Claude D. Enochs, La Crosse, Wis., 
assignor to The Vote-Berger Company. Filed July 5, 1907. 
Comprises an electromagnet, a drop shutter associated with 
it, an armature provided with a latch for the shutter, a re- 
movable coil on the magnet provided with a terminal, a con- 
nector consisting of a split spring arm pivoted upon a sup- 
port adjoining the coil and adapted to engage the terminal 
between its split portions, and means for moving the shutter 
into engagement with the latch. 


921,391. STORAGE-BATTERY PLATE. Bruce Ford, Philadelphia, 
Pa. Filed July 10, 1907. The grid has open-faced recep- 
tacles containing the active material, and laminated retaining 
walls attached to the plate consist of piles of thin sheets 
covering the open faces and active material and clamped by 
the conducting walls of the receptacle with their edges to 
the active material. 


921,392. SYSTEM OF DISTRIBUTION. Budd Frankenfield, Mil- 
waukee, Wis., assignor to Allis-Chalmers Company. Filed 
October 14, 1908. Comprises main conductors, a neutral con- 
ductor, a balancer set having armature windings connected 


921,327.—BRUSH HOLDER FOR ELECTRICAL MACHINE. 


respectively between the neutral conductor and the main con- 
ductors, and a booster armature connected in series with 
one only of the armature windings of the balancer when the 
system is unbalanced and arranged to generate an electro- 
motive-force in proportion to the unbalancing. 


ED 

921,398. AUTOMATIC MOTOR STARTER. Clark T. Henderson 

and Charles H. Miller, Milwaukee, Wis. Filed January 7, 

1905. Consists of an electromagnetically operated main switch, 

a resistance arranged in circuit with the operating winding 

of this for rendering the winding ineffective to close the 

switch, and a pressure-actuated switch adapted, when in one 

position, to close a shunt circuit around the resistance, and 

when in another position to close a shunt circuit around the 
operating winding to cause the main switch to open. 


921,408. CLUSTER FIXTURE FOR ELECTRIC LAMPS. Paul H. 
Jaehnig, Newark, N. J. Filed March 15, 1906. Has an in- 
verted frusto-conical body portion of insulating material hav- 
ing a reduced end, a contact ring on the latter, an inner 
contact ring, and lamp sockets seated on the outer surface 
of the body portion in contact with the first-named ring. 


921,429. MEANS FOR COUNTING CONVERSATIONS AT TELE- 
PHONE EXCHANGES. Johann H. Meyer, Magdeburg, Ger- 
many. Filed July 12, 1907. An electromagnetic telephone 
meter is operated by relays. 


921,430. SELF-STARTER FOR ELECTRIC MOTORS. Charles H. 
Miller, Milwaukee, Wis., assignor to the Cutler-Hammer Manu- 
facturing Company. Filed October 24, 1904. A controller has 
a magnetically operated switch for controlling the circuit 
through the motor and the winding of the controller. 


921,434. KNIFE SWITCH. John H. Miller, Bridgeport, Conn., 
assignor to the Perkins Electric Switch Manufacturing Com- 
pany. Filed October 14, 1907. Blades comprising the posts 
have bowed offsets at the lower ends, in combination with 
the base having the hole to receive the ends of the blades 
and form with the offsets a recess adapted to receive secur- 
ing means. 


921,447. 


921,454. 


921,500. 


921,505. 


921,508. THIRD-RAIL SYSTEM. 
D 


921,612. 


921,526. 


921,531. 


921,584. 


921,589. 


921,601. 


921,625. 


921,630. 


921,642. 
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APPARATUS FOR AUTOMATICALLY THROWING OUT 
THE RESISTANCE IN CHARGING STORAGE BATTERIES. 
George Pattberg, New York, N. Y. Filed October 6, 1908. 
Has a series of contact members connected to have gradually 
increasing pressures, a contact device for successively con- 
necting the members with the battery, and means for op- 
erating this device to move it successively from one contact 
member to the other, as the counter-electromotive-force of 
the battery reaches a degree corresponding thereto. 


APPARATUS FOR THE ELECTRIC LIGHTING OF 
RAILWAY CARRIAGES. Edwin M. Preston, Deptford, and 
Alfred E. Kennard, Anerley, England. Filed September 29, 
(1908. Is a form of electric-light control in conjunction with a 
dynamo, 


INDICATING AND RECORDING APPARATUS FOR 
PYROMETERS AND THE LIKE. William Armour, Irvine, 
Scotland. Filed January 22, 1907. Is an electrically-operated 
autographic recording device. 


ROTOR CONSTRUCTION. Bernard A. Behrend, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company and the Bul- 
lock Electric Manufacturing Company. Filed June 25, 1906. 
In a rotary member for dynamo-electric machines, a solid 
slotted core has integral inclined or taper shaft projections, 
coils in the slots, wedges or blocks having inclined faces rest- 
ing on the inclined projections and supporting the coils, and 
end rings surrounding the end turns. 


Yorke Burgess, Washington, 

C., assignor to the American Signal Company. Filed 
January 29, 1908. The conductor stand has a stem rising 
from a base, roof-supporting flanges formed integral with 
and projecting laterally from the upper end of the stem, 
and conductor-supporting lugs projecting laterally from the 
opposite sides of the stem in position for being overhung by 
the flanges. 


TROLLEY. Peter Coval and Daniel A. Kunkle, New 
Kensington, Pa. Filed November 3, 1908. Describes a form 
of pantograph trolley. 


APPARATUS FOR THE PRODUCTION OF UNDAMPED 
ELECTRICAL VIBRATIONS. Simon Eisenstein, Kief, Russia. 
Filed March 27, 1908. Is an oscillator comprising a cathode- 
ray tube the cathode of which is coated with alkaline oxides, 
an anode in the tube, and a self-induction coil and capacity 
arranged in shunt with the cathode and anode. 


RECEIVER FOR ELECTROMAGNETIC WAVES. Regi- 
nald A. Fessenden, Washington, D. C. Filed April 25, 1906. 
A small electrode in contact with an electrolyte is connected 
to a diaphragm, and arranged so that the pressure of the 
electrolyte on the electrode is varied by received oscillations 
and motion is imparted to the diaphragm. 


OUTLET BOX FOR ELECTRIC CONDUITS. William A. 
Bonnell, New York, N. Y., assignor to Hattie W. Bonnell, 
Brooklyn, N. Y. Filed August 1, 1908. There are one or 
more conduit-receiving bushings projecting into the outlet box, 
and clamping plates arranged on the box and having clamp- 
ing edges arranged to engage the conduits at the base of the 
bushings. 


921,585. COMBINED CONDUIT CLAMP AND KNOCK-OUT DISK. 


William A. Bonnell, New York, N. Y., assignor to Hattie W. 


Bonnell, Brooklyn, N. Y. Filed November 21, 1908. Describes 
a fitting for electric conduits. 
CONTROLLER FOR ELECTRIC MOTORS. Herbert W. 


Cheney, Milwaukee, Wis., assignor to Allis-Chalmers Company. 
Filed October 5, 1908. Has a rotatable drum co-operating 
with fixed contacts, and means whereby the drum in different 
parts of its movement is biased in opposite directions to off 
position and is unbiased when in running position. 


INTERRUPTER CIRCUIT AND APPARATUS. John F. 
Engle, Cleveland, Ohio, assignor to the North Electric Com 
pany. Filed June 12, 1907. Has an electromagnetically op- 
erated vibratory contact member and two contact parts 
adapted to be engaged alternatively thereby. 


DOUBLE-CIRCUIT FLASHER. William J. Phelps, De- 
troit, Mich.; J. Wiley Phelps, administrator of said William J. 
Phelps, deceased. Filed September 7, 1906. Has a thermo- 
static switch controlled by resistance heater for one circuit in 
conjunction with an electrically operated switch for controi- 
ling the flow of current through the second circuit. 


SYSTEM OF ELECTRICAL DISTRIBUTION. Barton R. 
Shover, Chicago, Ill., assignor to Electric Storage Battery 
Company. Filed December 24, 1906. 
paratus to transfer energy from one to the other of a direct- 
current circuit and an alternating-current circuit. 


CONTROLLER FOR ELECTRICAL APPARATUS. Fred- 
erick Darlington, Great Barrington, Mass., assignor to West- 


Uses a transforming ap-. 
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_inghouse Electric and Manufacturing Company. Original ap 
plication filed March 3, 1906. Divided and this application 
filed October 20, 1908. Has a reversing switch and a clutch 
between the switch arm and the movable member of the 
reversing switch that becomes active for any position of the 
switch arm and remains active only during a predetermined 
amount of movement of the switch arm in either direction. 


921,650. TROLLEY HEAD. John E. Robbins, Greensburg, 
and William A. Kirkpatrick and Clifford P. Kirkpatrick, In. 
dianapolis, Ind. Filed February 8, 1908. Describes a form of 
trolley head for electric-car systems. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of electrical patents (issued by the United 
States Patent Office) that expired May 18, 1909. 


474,847. STANDARD FOR ELECTRIC WIRES. 
Chicago, Ill. 


474,848. ARMATURE FOR ELECTRIC MOTORS. E. C. Morgan, 
Chicago, III. 


474,852 and 474,853. 
Boston, Mass. 


474,854. TRUNK LINE SYSTEM. J. J. O’Connell, Chicago, Il. 


474,857. ELECTRIC-MOTOR MECHANISM. E. B. Phillips, 
Cleveland, Ohio, 


E. C. Morgan, 


SIGNALING APPARATUS. B. J. Noyes, 


474,907. HOTEL CALL SYSTEM. G. P. Greene, Chicago, Il. 

474,912. ELECTRIC BATTERY. A. S. Keating, Corry, Pa 

474,945. SYSTEM: OF SIGNALING. H. A. Chase, Boston, Mass. 

474,953. AUTOMATIC POTENTIAL REGULATOR FOR ELEC 
TRIC CURRENTS. A. L. Ellis, Chicago, Il. 

474,977. CUPPING GLASS WITH ELECTRICAL ATTACHMENT. 


F. Thomas, San Francisco, Cal. 
474,980. BURGLAR ALARM. R. G. Vassar, New York, N. Y. 


474,984. ELECTRIC LOCOMOTIVE. C. Brown, Naples, Italy, 
and G. J. Melms, Chicago, IN. 


475,066. ELECTRIC SIGNAL FOR ENGINES. J. C. Ricketson, 
Milwaukee, Wis. 


475,107. ELECTRIC RAILWAY. J. W. Grantland, Philadelphia 


Pa. 
475,137. ELECTRIC LOCK. F. Morgenthaler, Brooklyn, N. Y. 
475,160. ELECTRIC-RAILWAY MOTOR. S. H. Short, Cleveland, 
Ohio. ; 
475,180. ELECTRIC CONNECTOR FOR CONVERTERS. G. D. 


Burton, Boston, Mass. 


475,181. ELECTRICAL METAL HEATER. G. D. Burton, Boston, 
Mass. 


475,182 and 475,183. METHOD OF ELECTRIC METAL WORK: 
ING. G. D. Burton, Boston, Mass. 


475,184. ELECTRICAL CONVERTER. G. D. Burton, Boston, 
Mass. 
475,186. ELECTRIC FORGE. G. D. Burton and E. E. Angel, 


Boston, Mass. 


475,187. APPARATUS FOR COOKING BY ELECTRICITY. G.D. 
Burton and E. E. Angell, Boston, Mass. 


475,188. METAL-HEATING APPARATUS. 
E. E. Angell, Boston, Mass. 


475,189. ELECTRIC HEATER. G. D. Burton and E. E. Angell, 
Boston, Mass. 


475,190. ELECTRIC COOKING APPARATUS. G. D. Burton ani 
E. E. Angell, Boston, Mass. 


475,191. FLEXIBLE ELECTRODE. G. D. Burton and E. E. An 
gell, Boston, Mass. 


475,192. ELECTRIC METAL HEATER. G. D, Burton and E. È 
Angell, Boston, Mass. 


475,193. ELECTRIC WIRE TWISTER. G. D. Burton and E. È 
Angell, Boston, Mass. 


475,194. ELECTRIC METAL-BENDING APPARATUS. G. D.Bur 
ton and E. E. Angell, Boston, Mass. 


475,195. ELECTRICAL FORGE. G. D. Burton and E. E, Angell 
Boston, Mass. 


d 
475,196. AUTOMATIC ELECTRIC FORGE. G. D. Burton * 
E. E. Angell, Boston, Mags. 


G. D. Burton and 
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SOLAR ENERGY. 


One of the problems which has engaged the efforts of 
irventors is that of securing power from the sun’s heat. A 
number of workers, realizing the intense heat energy in the 
focused rays from the sun and in the use of highly reflecting 
surfaces to concentrate the sun’s rays at a central point, have 
looked to the constryction of devices embodying the utilization 
of these principles for a successful solution of the problem of 
economic utilization of this form of heating. Ericsson, the 
Swedish inventor, devoted a large part of his active life to work 
upon this principle, and achieved some degree of success, but 
he finally gave it up in despair, announcing it as his belief 
that the materials of utilization were so costly that despite 
the fact that large amounts of heat could be absorbed, it could 
not be accomplished upon an economically efficient scale. 

In 1898, a device which attracted a good deal of attention 
was the Pasadena solar motor; this was notable as being the 
largest of the mirror type of solar motors ever built. It was 
shaped like an inverted umbrella, covered with mirrored re- 
flecting surfaces, which concentrated the heating rays and light- 
ing rays from the sun upon a cylindrical water container or 
boiler. In connection with the heated water, ether or sulphur 
dioxide was pumped through pipes, and air engines especially 
constructed to operate upon the expansion of these low-boiling- . 
point materials were used. This solar motor, however, was 
abandoned because of the intermittent supply of energy avail- 
able, due to the changes which any variation of the weather 
would bring about. 

This subject is most interestingly and exhaustively dis- 
cussed in the Engineering News for May 13, where descriptions 
of the inventions of Frank Shuman, H. E. Willsie and John 
Boyle, Jr., are given. In the Shuman invention a tract of 
land is roiled level, forming a shallow trough. This is covered 
with asphaltum pitch and covered with about three inches of 
water. Over the water about one-sixteenth of an inch of paraf- 
fine is flowed, leaving between this and a glass cover about 
six inches of dead air space. It is estimated that a power 
plant of this type to cover a heat-absorption area of 160,000 
square feet, or nearly four acres, would develop about 1,000 
horsepower. In the Shuman system provision is made for 
storing hot water in excess of the requirements of a low-pres- 
sure turbine during the day, to be utilized for running the 
turbine during the period when there is no absorption of heat. 
Certain arrangements are made~so that the circulation of the 


e 
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heated water from the heat absorber to the storage tank and 
from the storage tank to the turbine through a condenser and 
back to the heat absorber is accomplished with very little ex- 
penditure of mechanical energy. The water enters the ther- 
mally insulated storage tank, or the turbine, as the conditions 
may demand, at about 202 degrees Fahrenheit. With a vacuum 
of twenty-eight inches in the condenser and turbine, the boiling 
point of the water is reduced to 102 degrees Fahrenheit; con- 
sequently when the hot water enters the turbine it contains 
100 degrees more heat than it can hold, therefore as it reaches 
the nozzle of the turbine nearly ten per cent explodes into steam, 
lowering the temperature of the remainder of the water to 102 
degrees. The steam and water strike the specially designed 
buckets as a homogeneous mixture having a velocity due to 
its expansion. The amount of water driven forward by the 
steam reduces the velocity after leaving the nozzle much below 
what it would be were there no water present, but the combined 
weight of the two is so much greater than the weight of pure 
stcsm that the power exerted on the blades is the same as though 
no water were present. Mr. Shuman assumes that a 1,000- 
horsepower plant built upon his plan would cost about $40,000, 
or $40 per horsepower. 

The Willsie plant utilizes also the indirect system of ab- 
This 


hot water is made to give up its heat by circulating it about 


sorbing solar heat and storing the hot water in tanks. 


a boiler containing some volatile liquid, and the vapor generated 
is used to operate the engine, is condensed, and returned to the 
boiler to be used again. Mr. Willsie gives a very interesting 
table of calculations comparing the cost per horsepower-hour 
in a 400-horsepower steam-electric and solar-electric power 
plant. On the basis of his calculations the steam plant would 
have to obtain its coal for sixty-six cents a ton to compete with 
the sun power plant in districts favorable to the latter. 
Ericsson's experiments, which we believe were made be- 
tween 1868 and 1875, failed, apparently, because of the lack 
of proper mechanical appliances to supplement the solar heat 
absorber, although the inventor’s own air engine is today one 
of the most efficient of this type of machine yet devised. The 
Shuman plan considers the utilization of the direct absorption 
of heating and the indirect storing of heating energy in a 
thermally insulated storage tank, utilizing the steam and water 
directly in a low-pressure turbine. Willsie sticks to the same 
principle, but utilizes a volatile liquid as the expansion element. 
Ii is quite probable that the introduction of the low-pressure 
steam turbine, the utilization of which as a regenerative ma- 
chine has been given close study for some time, and a com- 
promise or combination of the mirror and the trough absorber, 
will put the sun power plant on even a better basis than either 
of these sanguine inventors has placed it. Certainly it is to 
he hoped that efforts in this direction will be crowned with 
cuecess, and we may expect that in possibly a short time some 
ef the arid regions may be made to bloom and the deserts of 
Arizona and Sahara may be the centers of considerable power 


developments. 
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THE NATIONAL ELECTRIC LIGHT ASSOCIATION 
CONVENTION. 

The thirty-second convention of the National Electric Light 
Association will be held at Atlantic City, June 1 to 4, inclusive, 
The committees in charge of the various arrangements have 
been working hard so that as many live active subjects as pos- 
sible may be considered in the time available. The programme 
has been so arranged that on the first two days all matters of 
general interest will be presented, and on the last two dars 
parallel sessions will be arranged so as to allow time for the 
presentation and discussion of papers relating to special branches 
of Association work. This will enable every person who attends 
the convention, irrespective of his position with the company 
with which he is connected, to take part in the discussion and 
to be benefited in the particular line in which he is most in- 
terested. 

The analysis of the programme so far announced would 
appear to indicate that there will be ample time for the presentz- 
tion of the papers and for some illuminating discussion on each 
subject. Many of the most prominent men in the industry 
have devoted considerable time to the preparation of papers 
and reports, and while it might be fair to say that their expe- 
sitions bring out almost the last word on the various topics, 
it is necessary, in justice to the work that they have done, that 
if there is anything to add it should be presented on this 
occasion. 

One of the features of the convention will be the Meter 
Committee's exhibit. So many requests have come to this com- 
mittee for information regarding methods of installation and 
other features that it has been deemed advisable to supplement 
its report with an exhibit consisting of meter installations, 
meter connections for demonstrations of testing methods, meter 
testers’ instruments, tools and appliances, shop and laboratory 
apparatus, and other-data which have been secured in conn: 
tion with the committee’s work. 

The report of the Lamp Committee will pay particular 
attention to the changes which have taken place in the lamp 
practice within the last two years, while the report of the gas- 
engine committee will be very complete. Attention will be 
given to the methods of producing gas, and operating result 
from installations in all sections of the country, working under 
all kinds of conditions, will be discussed. The Accounting 
Committee programme will be of particular value to those cot- 
cerned with the financial arrangements of central-station com 
panies, and the business getters plan a joyous carnival of fooi 
for thought at their sessions. 

The committee in charge of exhibits of Class D members 
has been particularly active. The entire space available has 
been subscribed for, and it is cxpected that a numb? of 
entirely new machines and products will be exhibited at this 
important function of the convention. On another pac al 
tkis issue a comprehensive summary of the exhibits to be show! 
and the list of those who will be in attendance representin: 


the Class D members are giyen, 
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BROADENING THE SCOPE OF THE CENTRAL 
STATION. 


In line with the centralizing tendencies of the times, there 
has been a most remarkable broadening of the central-station 
idea. Following the development of central waterworks and 
gas works, has come the extraordinary development of the 
electric central station. The evolution from its modest be- 
ginning as an arc-lighting plant in the eighties to its present 
commanding position has been most interesting and significant. 
After the addition of incandescent lighting there was a grad- 
ual development of motor load for all kinds of power applica- 
tions. In recent years, along with marked improvements in 
the illuminating field, there has occurred the exploitation of 
electric heating and various other domestic uses of the current. 

Throughout this period of development one has found 
in most communities a separate electric-lighting plant and a 
power house for the electric railway. The former supplied 
the central-station service referred to above and the latter 
supplied the current for the traction lines only. In a number 
of successful instances, where its charter permitted, the trac- 
tion company has operated the electric-lighting and power 
business as an adjunct to its main industry, but in a com- 
paratively small number of places has the central-station 
company had anything to do with traction business. That 
there may be most successful co-operation between these two 
great branches of the electrical industry, particularly where 
charter limitations prevent the direct engagement by one com- 
pany in both railway and central-station business, is shown 
by the recent practice of the Commonwealth Edison Company 
of Chicago. As described in another article in this issue deal- 
ing with the features of central-station service in Chicago, 
probably the most striking development of the Commonwealth 
Edison Company’s business in the past few years has been 
the acquisition of a great electric-railway load, so that at 
present there is connected with its system approximately 100,- 
000 kilowatts of substation equipment for the current supplied 
to five Chicago traction companies. 

This railway load, although originally acquired on account 
of the financial inability of the traction companies to build 
new power houses or extensions for the supply of current 
needed for ihe rapidly increasing traffic and the readiness of 
the central-station company to assume the load, has been main- 
tained and increased beyond all expectations, notwithstanding 
the present ability of the two leading traction companies to raise 
all the money they may require. The secret of this lies in 
the exceptionally low rates charged for this service and the 
low fixed charges incumbent on the traction companies, duc 
io the small investment needed for substation equipment as 
compared with what would be required for generating stations 
and transmission systems. On the part of the central station 
the railway load has been a most desirable acquisition in rais- 
ing the load factor, particularly during the summer months. 
Moreover, the railway peak is not simultaneous with the light- 
ing peak. The high economy attained by the Chicago central- 
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station company in its generating stations, due to the high 
cfficiency of the turbo-generators employed and the relatively 
low investment made possible by the use of steam turbines, 
has enabled it to make these exceptionally low rates on this 
class of service. These rates are less than what it would cost 
the traction companies to generate their own power. Although 
this development in Chicago has been on a scale far beyond 
the scope of the average central station, nevertheless there is 
scarcely any central station in this country that cannot learn 
from it the value of developing the railway load. There is no 
reason why there should be separate electric power stations 
All these 
classes of service can be supplied excellently from one enlarged 


for the railway and the lighting and power service. 


central station; in fact, the time has come when the scope of 
the electric central station has been broadened so that it exists 
for the supply of current for all branches of the electrical 
industry—lighting, power, traction, heating, telephone, tele- 
graph, and for all applications where the electric current can 
be used. 


THE ELEMENT SILICON. 


In these days, when the conservation of natural resources 
has come to be considered seriously, a problem of increasing 
importance is to find energy sources and materials that have 
not yet been exploited and which at the same time are abundant 
in nature. As the coal supply diminishes, greater attention is 
being bestowed on waterpower and the power of the winds, 
waves and tides, as well as the solar energy „directly available. 
As the timber supply becomes scant, the question of finding 
adequate substitutes attains as 
properly preserving the lumber in use and conserving the for- 
ests still standing. These tendencies provide an incentive to 
ihe scientists to investigate the resources in which nature 


abounds, and to point out such as seemingly may be adapted 


much importance as those of 


to the service of man. 

Careful estimates have been made that the element silicon 
constitutes twenty-eight per cent of the earth’s crust. It is 
found principally in form of silicon dioxide or silica, and this 
alone constitutes sixty per cent of the earth’s crust. Aside 
from oxygen, no element is more abundant. In the form of 
silica or silicates, silicon forms an important constituent of 
sand, glass, cement and furnace linings. In its elemental form, 
however, it has received but little application. 


this direction may be found in the careful study of the physical 


A stimulus in 


properties of silicon made by the late Prof. Clarence J. Zim- 
merman, of the University of Wisconsin, presented at the 
recent meeting of the American Electrochemical Society, and 
which is abstracted at length in other pages of this issue. 
Among the most interesting and peculiar properties of this 
element are its electrical characteristics, particularly its resist- 
The latter has been found of the 
greatest value in wireless telegraphy, as was shown in an article 
by G. W. Pickard in this journal on February 20, 1909. A 
study of Professor Zimmerman’s paper may suggest other val- 


ance and rectifying power. 


uable uses for silicon. 
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The National Electric Light Association. 


Thirty-second Convention, Atlan 


Arrangements are about complete for 
the thirty-second convention of the Na- 
tional Electric Light Association, which 
will be held at Atlantic City, N. J., June 
1, 2, 3 and 4. 

A special rate of a fare-and-three-fifths, 
on the certificate plan, for the round trip 
has been authorized by the various traffic 
associations. The Electric Light Special 
will leave Chicago for Atlantic City 
Sunday, May 30, at 3 p. m., arriving 
early Monday afternoon, May 31. This 
train will run as a second section of the 
eighteen-hour flyer over the Pennsylvania 
Railroad, and will be under the super- 
vision of J. J. Schayer. A Special train 
will leave New York at 9:55 a. m. Mon- 
day, May 31, anda special train is being 
arranged from Boston. 

The arrangements for the entertaining 
of those in attendance at the convention 
have been receiving the active attention 
of the entertainment committee. 

For Monday night, arrangements have 
heen made to have the pier given over for 
the exclusive use -of the delegates and 
guests. The exhibition of Class D mem- 
bers will be formally opened at 8 o’clock. 
The reception will be held in the same 
hall at 9 o’clock, to be followed by danc- 
ing, at which light refreshments will be 
served on the balconies overlooking the 
ocean and the boardwalk. 

For Wednesday afternoon the Inlet 
Baseball Park has been secured and a 
baseball game is scheduled between teams 
made up of members representing the 
East and the West. 

On Thursday evening the large meet- 
ing room on the pier will be the scene 
of a unique entertainment. This feature 
has been designated a Café Chantant and 
a high-class musical and vaudeville enter- 
tainment will be produced. 

The following programme has been 
announced : 


Tuesday, 10 A. M. 
First Session—President’s address. An- 


nouncements. Report of Committee on 
Uniform Accounting; H. M. Edwards, 
chairman, Report of Committee on Pro- 
gress; T. C. Martin. “Private Policy:” 


Paul Liipke. Report of Question Box 
Committee. Report of Committee on State 
and Company Branches; R. M. Searle, 
chairman. 

Tuesday, 8:30 P. M. 


Second Session—Opening address, ‘Street 
and Park Lighting:” J. W. Cowles. 
“Methods of Manufacture of Incandescent 
Lamps, Carbon, Metallized, Tantalum and 
Tungsten, Showing by Samples Various 
Processes;” S. E. Doane, THlustrated 
lecture, “Quality of Light; Paul Bauder. 


Wednesday, 10 A. M. 


Third Session—Manufacturers’ Day.— 


“Advanced Information Regarding De- 
velopments in Storage Batteries;” Joseph 
Appleton. “The ‘Regenerative Flame 
Lamp;” A. J. Mitchell, “The - Present 


Status of the Arc Lamp for Street and 
Interior Illumination;” N. R. Birge. “Re- 
cent Types of Arc Lamps and Their 
Operation;” C. E. Stephens. Report of 
Committee on Meters—G. R. Green. “Fu- 
ture Requirements of Central Station 
Companies;” P. Torchio. “Some Recent 
Developments in Electrical Apparatus; ” 
E. W. Allen. “Distributing Transformers 
as of Interest to Central Stations;” E. G. 
Reed. 
Wednesday, 8:30 P. M. 


Fourth Session—Executive.—Report of 
Treasurer; John F. Gilchrist. Report of 
Committee on Public Policy; Samuel In- 
sull, chairman. Report of Lamp Com- 
mittee; W. W. Freeman, chairman. Re- 
port of Insurance Expert; Wm. H. Blood, 
Jr. Appointment of Nominating Commit- 
tee. 

Thursday, 10 A. M. 


Technical Session No. 1—Report of 
Committee on Gas Engines; J. B. Klumpp. 
“Some Features of Condenser and Cooling 
Tower Design and Operation;” M. R. 
Bump. “The Use of Reactance Coils in 
Generating Stations:” P. Junkersfeld. 
“Unique Features in Power Plant De- 
sign;” G. L. Knight. “Efficiency of Mo- 
tor Generators and Synchronous Con- 
verters;” F. M. Farmer. “Transformers,” 
W. A. Layman. “Low Pressure Steam 
Turbines;” C. H. Smoot. 


Thursday, 2:30 P. M. 


Technical Session No. 2—Report of 
Committee on Grounding Secondaries; W. 
H. Blood, Jr., chairman. Report of Com- 
mittee on Protection from Lightning and 
Other Static Disturbances; B. E. Morrow, 
chairman. Report of Committee on Over- 
head Line Construction; Paul Spencer, 
chairman. “Recent Developments in Sec- 
ondary Distribution Work;” W. K. Van- 
derpoel. “Requirements and Specifications 
for Extra High Potential Transmission 
Lines;” Arthur S. Ives. “Performance 
Specifications and Ratings;” W. L. Wa- 
ters. “Central Stations in Towns of Less 
Than 4,000 Population;” J. S. Knowlson. 


Commercial Programme, Thursday—A, M. 


First Session—“‘Methods of Introducing 
Tungsten Lamps and Their Effect on Cen- 
tral Station Income:” W. H. Atkins, 
editor. “Practical IHuminating Engineer- 
ing in Connection with a Commercial De- 
partment;” G. A. Sawin, editor, “Tn- 
tensive Methods of Business Develop- 
ment;” John C. Parker. “Can a Display 
Room Be Conducted Upon a Profitable 
Basis?” Frank B. Rae, Jr., editor. “Ad- 
vantages 
Commercial Department Forms and Meth- 
ods;” C. N. Stannard, editor. 


Thursday—P, M. 


Second Session—“Compilation of Load 
Factors;” E. W. Lloyd, editor. This paper 
to bring out the proper interpretation of 
the term “load factor.” “Electric Power;” 
H. J. Gille, editor, “The Advantage of 
Group or Individual Drive in Certain In- 
stallations;” C. A. Graves, editor. “New 
York High-Pressure Fire System;” Arthur 
Wiliams. “Relation of Electrice Vehicles 
to Central Stations:” J. T. Hutchings, 


editor. “Adoption of Electrical Heat for 
Industrial Purposes:” Charles J. Russell, 
editor. 


to Be Derived from Uniform 


tic City, N. J., June 1-4.—Exhibit of Class D Members. 


Friday—A. M. 


Third Session—“Electricity for National 
Advertising;” George Williams. Possibili- 
ties in standardizing bill-board lighting 
illustrated. Council of Progress. Execu- 
tive session. 

Friday—P. M. 


Fourth Session—“Isolated Plants:” R. 
S. Orr, editor. Lighting. Power. ATgu- 
ments successfully used. Experience of 
various companies. “Central Station 0p 
eration of Steam Plants in Connection 
with Central Station Service;” $. Morgan 
Bushnell, editor. “Novel Methods of Ad. 
vertising in Small Towns;” Alex J. Camp 
bell, editor. “The Development of Reve 
nue from Existing Customers:” T. I 
Jones, editor. “Electricity for Domestic 
Purposes;” M. E. Turner, editor. Installa- 
tion. Domestic appliances. “Effect ot 
Various Conditions of Maintenance on the 
Efficiency of Illumination;” A. L. Eustice, 
editor. Unfinished business. 


Accounting Programme—Thursday A. M. 
and P. M. and Friday A. M. 


“Depreciation;” G. E. Claflin, 
rolls;” W. E. Freeman. “Cost Account: 
ing;” H. R. Kern. “Supplies;” J. L. 
Bailey. “Branch Offices;” E. J. Allegaert. 


Exhibits of Class D Members. 


The exhibition of apparatus and ma 
terial by Class D members bids fair to be 
one of the most extensive ever shown. 
The following representations have been 
scheduled: 

A feature in connection with the Allis- 
Chalmers Company’s exhibition is the pro 
vision made for representation by a staff 
of competent salesmen and engineers. 
This affords the visiting public an excel- 
lent opportunity of obtaining information 
on any problem involved in the use of 
the apparatus exhibited and of becoming 
acquainted with the company’s products. 
C. A. Tupper will be in charge of the com- 
pany’s exhibit, as in former years, and will 
Place on exhibition a sampuie board show: 
ing the construction of the blading of an 
Allis-Chalmers steam turbine, There will 
also be shown the well-known Type AL 
transformers, portable air compressor, 
mounted on an ordinary four-wheel plat: 
form truck; induction motor, Type “K 
direct-current motor, and a rack contain- 
ing views of Allis-Chalmers installations 
of prime movers. The company will be 
represented by: President W. H. White- 
side; M. C. Miller, assistant to the presi- 
dent; A. H. Whiteside, manager steam 
and electrical department; J. R. Jeffrey, 
assistant manager steam and electrical 
department; W. H. Powell, chief electrical 
engineer; and district managers, salesmen 
and engineers, including F. C. Randall, 
George Baiz, C. A. Burns, Harry Byrne, W. 


“Pay- 


G. Clayton, J. T. Cunningham, H. W. Den- 


nison, J. F. Dixon, A. N. Libby, W. C. Mac- 
Ewen, A. P., Peck, A. F. Rolf, Geo. C. 
Dresser, W. O. Taylor, L. L. Willard, H. 
W. Rowley, E. T. Pardee, J. H. Waterman, 
St. John Chilton, J. B. Nicholson, S. H. 
Payne, H. H. Pease, E. I. Van Doren, J. 
C. M. Lucas, A. A. Hutchinson, J. L. Wat- 
son, J. F. Shipp, Seldon Jones, B Moore. 
O. C. Ross, J. W. Gardner and L. M. Har- 
vey. 

Adams-Bagnall Electric Company, Cleve- 
land, J. G. Pomeroy, Chicago manager; 
G. A. Thompson, eastern sales manager; 
A. J. Mitchell, assistant sales manager. 

Alberger Condenser Company, New 
York, L. R. Alberger, president; W. S. 
Doran. 
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Detroit, B. H. Scranton, president; Robert 
Kuhn, secretary. 

The Anderson Carriage Company, De- 
troit, Mich., will exhibit its roadster type 
of car and also a four-passenger coupe. 
The company will be represented by 
Gordan D. Fairgrieve and E. W. Allen. 

The American District Steam Company, 
Lockport, N. Y., will exhibit a model of its 
underground steam mains, showing various 
fittings, etc.; also condensation meters, 
live steam meters, both of the Holly and 
St. John type, and models of various 
steam specialties as manufactured ex- 
clusively by the company. It is also its 
intention to have detailed data on the 
operation of district steam heating sys- 
tems in connection with electric light and 
power plants, also data on live steam 
plants. The company will be represented 
by Wm. H. Wells, president; H. J. Bab- 
cock, engineer; W. J. Kline, traveling rep- 
resentative; H. C. Kimbrough, manager 
western office; Robert Hall, treasurer; 
J. A. Bendure and Miss Rosemond Shan- 


kel. 
The Baker Motor-Vehicle Company, 
Cleveland, Ohio,: will exhibit a Baker 


Queen Victoria. On the outside there will 
be a runabout in service for demonstrating 
purposes. The company will be repre- 
sented by Emil Gruenfeldt, chief engineer, 
Peter Dumont and O. B. Henderson, sales 
manager. 

Bryan-Marsh Company, E. H, Haughton, 
Chicago manager; George G. Lockwood, 
New York manager. 

Central Electric Company, 
Geo. A. McKinlock, president; 
Young, sales manager. 

Columbia Incandescent Lamp Company, 
St. Louis, C. Leonard, H. M. Cosh. 

The Columbus Buggy Company, Colum- 
bus, Ohio, will exhibit two electric ve- 
hicles—Models 1001 and 1202. The com- 
pany will be represented by R. S. Fend, 
superintendent electric department, and 
L. H, Estep, in charge of electric sales. 

The Commercial Truck Company, Phila- 
delphia, will exhibit a three-and-one-half- 
ton brewer’s truck, which has just been 
completed for the American Brewing Com- 
pany, of Philadelphia. This truck is 
equipped with a four-motor, four-wheel 
drive system, which is meeting with suc- 
cess in heavy haulage problems. A 1,000- 
pound electric delivery wagon, with spiral 
gear drive, one of which has been sold to 
the Philadelphia Electric Company for use 
in connection with delivery of its small 
household apparatus, will also be shown. 
The company will be represented by L. A. 
Tirrill, general manager: E. S. Hare, sales 
manager, and E. R. Whitney, chief engi- 
neer. ¢ 

The Crocker-Wheeler Company, Ampere, 
N. J., transformers and generators, will 
exhibit a collection of photographs show- 


Chicago, 
H. W. 


ing its various products, including di- 
rect-current motors, induction motors, 
power and lighting transformers, etc. 


Among the representatives of the com- 
pany who will attend the convention are: 
R. N. C. Barnes, manager Boston district 
ofice; Rodman Gilder, secretary; R. J. 
Randolph, sales engineer. 

Dale Company, New York, John Dale, 
president. 

D. & W. Fuse Company, Providence, 
R. I, W. S. Sisson, secretary; H. F. Mac- 
Guyer. A full line of fuses and cut-outs, 
for low and high-tension circuits, samples 
of boxes for every service, Deltabeston 
magnet wire and an apparatus will be 
exhibited by the Pettingell-Andrews Com- 
pany and the Western Electric Company. 

The Dearborn Drug and Chemical 
Works, Chicago, chemists on the treat- 
ment of boiler waters, and manufacturers 
of high-class lubricants, will make its 
usual interesting exhibit. The company 
will be represented by Robert F. Carr, 
President; G. W. Spear, vice-president 


and eastern manager; H. G. McCon- 
naughy, manager of New Jersey, and Paul 
T. Payne, manager Philadelphia office. 

Dossert & Company, New York, will ex- 
hibit a number of improvements and new 
applications of special interest to central 
station and substation engineers, includ- 
ing elbows for connecting ingoing and 
outgoing solid buses through oil switches; 
lugs for connecting solid round to flat 
buses: special lugs for remote-control 
switches: special two-way studs for tap- 
ping from solid rods direct to buses and 
special studs for transformer connections. 
The company also expects to exhibit at 
Atlantic City for the first time the results 
of thorough and exhaustive tests of its 
devices now in progress at Cornell Uni- 
versity. H. B. Logan, president, and H. 
S. Shope will be in attendance. 

Doubleday-Hill Electric Company, Pitts- 
burg, C. Phillips Hill. 

The Duncan Electric Manufacturing 
Company, Lafayette, Ind., will have in 
operation integrating wattmeters, includ- 
ing graphic recording indicating instru- 
ments. The company has lately devel- 
oped a portable rotating standard test 
meter, simple in construction, which will 
be shown operating in circuit with an 
ordinary service wattmeter, illustrating 
the use of the new meter. Another type 
of wattmeter new and novel in its appli- 
cation is the Duncan lamp comparison 
meter, showing at a glance the compara- 
tive consumption of ordinary metallic fila- 
ment and tungsten lamps. New Model E 
astatic wattmeters, as well as switch- 
board and portable graphic recording in- 
dicating instruments, will form an inter- 
esting part of the Duncan exhibit. Sev- 
eral sizes of Duncan lighting and power 
transformers will be on exhibition. The 
company will be represented by Adrian 
Tobias, sales manager, and Wm. H. 
Sinks, salesman for the Central and East- 
ern States. 

The Electric Storage Battery Company, 
Philadelphia, Pa., will exhibit various 
types of storage battery cells in which 
central station people are interested. For 
example, the largest cell in the world, 
consisting of 131 type “H” Exide plates, 
having a capacity of 22,000 ampere-hours, 
will be shown. This is one of the 150 
cells recently contracted for by the New 
York Edison Company and makes the 
thirty-second battery installed in New 
York and Brooklyn. Alongside of this 
cell will be shown the smallest cell which 
the company makes, namely: a type 
“L-T,” having a capacity of one-and-three- 
fifths ampere hours. The central sta- 
tion man is, or should be, intensely in- 
terested in increasing the use of electric 
automobiles, and the company, therefore, 
is making a large exhibit of the different 
types of Exide cells used for propelling 
electric vehicles and for ignition pur- 
poses. A large map showing the distrib- 
uting system for Exide material through- 
out the United States indicates that ap- 
proximately 600 centers have been estab- 
lished at which Exide material can be 
readily purchased by the owners of elec- 
tric machines. Another interesting de- 
vice is an exaggerated meter showing the 
current consumed by a vehicle motor on 
various grades. The company will be 
represented by Charles Blizard, third 
vice-president; Frank Stone, manager Bos- 
ton office; R. B. Daggett, manager San 
Francisco office; G. H. Atkin, manager 
Chicago office; E. L. Reynolds, manager 
Pennsylvania sales office; H. B. Gay, 
manager Cleveland office; Albert Taylor, 
manager New York office; H. H. Seaman, 
manager Atlanta office, and H. L. Mar- 
shall, contract agent St. Louis office. 

The Electric Suction Sweeper Company, 
New Berlin, Ohio, will exhibit two differ- 
ent sizes of the Hoover electric suction 
sweepers, namely, the twelve-inch size for 
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use in the homes and the eighteen-inch 
machine, which is especially designed for 


commercial use. The sweepers are 
equipped with one-eighth and one-fourth 
horsepower motors, respectively, driving 


a rotary fan in connection with brush, 
similar to the kind used in carpet sweep- 
ers, combining the advantage of brush 
and suction, and in this way this cleaner 
is able to handle an amazingly large range 
of dirt. The company will be represented 
by W. H. Hoover and A. W. Wasey. 

Electrical Testing Laboratories, New 
York, Dr. Clayton H. Sharp, F. M. Farm- 
er, P. S. Millar. 

The Fibre Conduit Company, Orange- 
burg, N. Y., will exhibit samples of its 
different types of conduit and fittings, 
and will be represented by F. A. Curtis 
and J. M. Nelson, Jr. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., will exhibit the different 
forms of its single-phase meters, as well 
as its multiphase meters, also switchboard 
meters of the single-phase type. In this 
connection there will be shown two sizes 
of potential transformers; one size of cur- 
rent transformer used with switchboard 
wattmeters; one Type KM-1 calibrator, 
used for calibrating meters in service; a 
special meter testing board, arranged for 
testing of meters, so that every central 
station can be equipped to operate its own 
meters accurately; pedestal commutator 
truing devices, complete; Type A standard 
transformers; a number of small power 
motors of the various sizes from one-one- 
hundredth to one-sixth horsepower, in both 
alternating and direct current; larger type 
motors from three horsepower to five 
horsepower. A special device will also be 
exhibited, known as the “Compensarc,” 
which is a special auto-transformer device 
for use with moving-picture machine arc 
lamps. A special switchboard for use in 
operating this compensarc so as to show 
relative comparisons will also be a part of 
this equipment. One each of the stand- 
ard line of fan motors will also be shown. 
The company will be represented by F. S. 
Hunting, sales manager and treasurer; A. 
A. Serva, assistant sales manager and as- 
sistant secretary; J. C. Lott, manager New 
York office; T. L. Sturgeon, manager Phil- 
adelphia office; H. W. Smith, manager 
Boston office; C. A. Woolsey, agent, Phila- 
deiphia; E, H. Porter, engineer and sales- 
man, Philadelphia: J. B. Mills, engineer; 
T. W. Behan, salesman, Philadelphia of- 
fice. 

Franklin Electric Manufacturing Com- 
pany, Hartford, Conn., P. S. Klees, 

Green Fuel Economizer Company, Mat- 
teawan, N. Y., A. H. Blackburn, general 
manager. 

Gregory Electric Company, A. O. 
Kuehrnsted, vice-president. 

The Habirshaw Wire Company, New 
York, will exhibit various samples of 
Habirshaw rubber-covered wires, and will 
be represented by J. B. Olson, secretary. 

Jandus Electric Company, Cleveland, C. 
L. Eshleman, secretary; Louis J. Costa, 
manager Philadelphia office. 

The H. W. Johns-Manville Company, New 
York, will exhibit a complete line of the 
new “Noark” fuse and service boxes, with 
interchangeable conduit fittings and en- 
trance hoods. Two  13,200-volt fused 
switches designed for the protection of 
transmission lines will be exhibited for 
the first time. An interesting feature of 
the exhibit will be the “Noark” inter- 
changeable service meter sealing system, 
which provides for the installation of any 
number of meters feeding from a single 
service, which in turn is protected by a 
“Noark” service box. The exhibit will 
also contain specimens of “Linolite” tubu- 
lar lighting, both carbon and tungsten fila- 
ments, reflectors for show-window ang 
showcase installations, picture lighting, 
weatherproof outlining material, and_a va- 
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riety of well-made desk and table lamps, 
comprising a number of different finishes; 
Victor conibination meters; porcelain high- 
voltage transmission insulators; asbestos 
wood for high voltage and transformer bus- 
bar and compartment protection; indurated 
fiber oil switch tanks; “Immovable” guy 
anchors; friction tapes and splicing com- 
pounds; high-tension strain insulators, and 
a variety of other fireproof and insulating 
materials of interest to central-station 
managers. The company will be repre- 
sented by J. W. Perry, manager electrical 
department, New York; T. L. Barnes, as- 
sistant manager electrical department, New 
York; H. M. Frantz, manager electrical de- 
partment, Chicago; Geo. A. Saylor, man- 
ager electrical department, Milwaukee: H. 
M. Voorhis, manager electrical department, 


Philadelphia; S. G. Meek, salesman elec- 
trical department, New York; Robert 
Charles Cole, electrical engineer, Johns- 


Pratt Company; R. C. Buell, assistant sec- 
retary, Johns-Pratt Company. 


National Carbon Company, Cleveland, 
D. D. Dickey, general manager; A. M. 
Barron, factory manager; J. S. Crider, 


secretary; N. C. Cotabish, sales manager; 
J. F. Kerlin, assistant sales manager: A. 


E. Carrier, F. C. Park, C. W. Wilkins. 
M. W. Allen, W. T. Coun. 
The Nernst Lamp Company, Pittsburg, 


will display a complete line of the new 
Westinghouse Nernst lamps. One of the 
latest developments of the Westinghouse- 
Nernst system which will be of considera- 
ble interest is the new spring type of 
holder, the design of which makes it ap- 
plicable to lamps of the old type. This 
holder makes the mounting of glowers 
automatically correct, so that glowers may 
be renewed by common help not having 
the slightest experience in electrical work. 
This ingenious device will be worth in- 
specting. There will be exhibited, for the 
first time, the new single-glower lamp, 
the new universal cluster, ornamental 
multiple glower lamps and universal 
chandeliers of the Art Nouveau, Renais- 
sance and Composite type. The company 
will be represented by W. D. Uptegraff, 
vice-president; Max Harris, general sales 
manager; Charles A. Barton, manager 
New York office; Garrett F. Hom, mana- 
ger Philadelphia office; J. H. Gardiner, 
manager Boston office: J. B. Mitchell, 
manager Baltimore office; Otto Foell, 
chief engineer; A. L. Eustice, illuminating 
engineer; J. O. Little, manager of pub- 
licity department, and S. P. Wilbur of the 
engineering department. 

New York & Ohio Company, 
Ohio, R. E. Gorton. 

The Novelty Incandescent Lamp Com- 
pany, Emporium, Pa.. will exhibit a full 
line of carbon-filament, regular tungsten 
and any-position tungsten lamps. The com- 
pany will be represented by R. K. Mickey, 
president. 

Okonite Company, Chicago, W. L. Can- 
dee, president; Geo. T. Manson, general 
superintendent. 

Otis Elevator Company, New York, R. 
W. Charles, assistant general sales man- 
manager foreign 


Warren, 


ager; W. N. Dickinson, 
department. 
The Philadelphia Electrical and Manu- 


facturing Company, Philadelphia, will ex- 
hibit a new and complete line of tungsten 
street-lighting fixtures, one of the especial 
features being a line of ornamental brack- 
ets, as well as hoods and casings, to be 
used with single lamps and clusters, 80 
as to give them the appearance of being 
arc lamps instead of incandescents; a new 
type of absolute cut-out will also be shown, 
as well as fuse boxes, malleable line ma- 
terial of all kinds, the latter embracing 
many new and novel ideas never hereto- 
fore shown. The company will be repre- 
sented by C. I. Bundy, secretary and 
treasurer, and W. O. Dale, salesman. 
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Phoenix Glass Company, New York, A. 
H. Patterson, vice-president; E. H. Peck. 

The Pittsburg Transformer Company, 
Pittsburg, Pa., will exhibit a complete 
line of the new Pittsburg transformers, 
together with parts of the same. The 
new Pittsburg transformer has been tried 
out during the last year and a half and 
arrangements are now complete in regard 
to production in quantity of the entire 
line from 0.6 to fifty kilovolt-amperes. At- 
tractive souvenirs have been prepared for 
distribution and the famous Pittsburg 
transformer stogie will also be in evi- 
dence. The company will be represented 
by F. C. Sutter, H. G. Steele, R. V. Bin- 
gay, P. H. Butler, C. R. Lininger. 

The H. B. Camp Company, New York, 
will exhibit samples of its vitrified clay 
conduits and also some photographs of 
installations where this duct is used. 
The company will be represented by C. 
C. Baird, western sales representative, 
and R. P. Keasbey, eastern sales man- 
ager. 

The Pettingell-Andrews Company and 
the Price-McKinlock Company, Boston, 
will have a joint exhibit. The Central 
Electric Company, Chicago, will also have 
its representatives at the Price-McKinlock 
Company booth. There will be shown a 
full line of P.-M. specialties, including the 
well-known devices for the protection and 


control of customers’ services, the P.-M. 
remote-control switch, - meter-connection 
blocks, O.-K. fuse-block covers, O.-K. 


ground clamps, and the new high-efficiency 
“Opalux’’ reflectors. The  Pettingell-An- 
drews Company will also show D & W 
fuses, Okonite rubber-covered wire, O.-K. 
weatherproof wire, Wheeler street fixtures, 
Locke insulators, “Opalux’ tungsten fix- 
tures, “Opalux” reflectors, Macbeth glass- 
ware, Tungstometers and Peerless tung- 
sten lamps,and the new Metropolitan seal. 
I’. S. Price, secretary; W. J. Keenan, mamn- 
ager of sales, and G. E. Palmer, electrical 
engineer, will represent the Pettingell-An- 
drews Company, 

The Ricker Manufacturing Company, 
Rochester, N. Y., will exhibit meter and 
service boxes, which are designed to pre- 
vent theft of current, also to enable the 
testing, or changing, of meters without 
interrupting the consumer’s load; oil-fuse 
boxes, for alternating-current, high-voltage 
systems; cable junction box for direct- 
current distribution, underground; divided 
service box, for interior feeders, and act- 
ing as tie line. The company will be 
represented by George Hearn, president. 

The Federal Electric Company, Chicago, 
DI., will exhibit three samples showing its 
general types of signs and a small ex- 
hibit showing the various types of tung- 
sten clusters which it is now making. 
The exhibition will also include a sample 
board of specialties and a small exhibit, 
illustrating the working of the “dim-a-lite” 
and a miniature model of a ground-plate 
installation and a vacuum cleaner. The 
company will be represented by James 
M. Gilchrist, general manager, and H. E. 
Brinckerhoff and J. J. Magee from the 
New York and Philadelphia offices of the 
Federal Sign System Electric. 

The Sangamo Electric Company, Spring- 
field, IN., will exhibit Sangamo wattme- 
ters, type “D” for direct current, and type 
“F” for alternating current: also as a 
special feature the new Sangamo ampere- 
hour meters for storage-battery work, for 
use on electric automobiles, electrically- 
lighted trains, etc. The company will be 
represented by R. C. Lanphier, secretary. 

The Minerallac Electric Company, Chi- 
cago, will exhibit, a Chicago printing at- 
tachment in operation, a cable joint show- 
ing Minerallac methods of making a per- 
fect joint on high-tension cable, samples 
of voltmeter switches, reverse-current re- 
lays, speed-limit devices, testing adapters, 
emergency outfits and electroscopes. The 
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company will be represented by Frar 
Kinney. 

The Standard Electric Accumulator Con. 
pany, New York, will exhibit a battery of 
twenty-three cells on a rack which is 
turned out especially for elapse-time ms 
chines. Different sizes of cells from ten to 
200 amperes will be exhibited to show 
how this product is manufactured; also 
sparkers and elements for electric ve 
hicles. Cells will be formed and charged, 
on which parties interested may make 
some tests. The company will be repre 
sented by C. DeWaal, secretary and treas- 
urer, and J. Joseph Shaughnessy, sales en- 
gineer. 

Standard Paint Company, New York, J. 
G. Satlerthwait, manager Philadelphia 
office; Chas. E. Smith, manager paint and 
electrical department; H. E. Lavelle. 

The Standard Underground Cable Com 
pany, Pittsburg, Pa., will exhibit samples 
of quite a number of the very complete 
line of lead-covered cable terminals for in- 
door and outdoor use; and cable-junction 
boxes for use in manholes with single 
conductor and multi-conductor lead-covered 
cable, a sample of the same type of junc 
tion boxes which the company has been 
furnishing quite extensively in Central and 
South America for use with steel tape 
armored cable laid directly in the ground, 
instead of installed in the ordinary duct 
system, such as we use in this country. 
There will also be exhibited a number of 
interesting samples of special types of 
cable as well as sections of joints made 
with the special insulating tubes for the 
jointing of high-tension cables. The com- 
pany will be represented by F. C. Cosby, 
Boston sales manager; J. R. Wiley, a 
sistant manager New York office; C. J. 
Marsh, manager New York office; H. P. 
Kimball, New York office; T. E. Hughes, 
manager Philadelphia office; W. H. Marsh, 
assistant superintendent of construction, 
and Chas. W. Davis, general superintend: 
ent of construction. , 

The “Star-Flame” lamp, the invention 
of W. H. Gardiner of Henry L. Doherty 
& Company, will be introduced. The ne¥ 
unit gives remarkable illuminating Te 
sults, a long series of tests made while 
the lamp was in actual commercial serv- 
ice showing, it is said, an efficiency 10 
the lower hemisphere of about three can- 
dies per watt. The headquarters of the 
Star-Flame are at 74 Cortlandt Street, 
New York. 

The Studebaker Company's 
be devoted to a display of the pleasure 
and commercial vehicles manufactured T 
the Studebaker Company. In space `? 
will be exhibited its latest model ee 
Phaeton, known as No, 17-A. The car J 
its normal speed is as fast as 4 prope 
regard for weight and mileage- sane 
practicable. The shunt is sufficient : 
care for all traffic conditions that a 
likely to arise. It has considerably Ti 
than enough mileage to meet any CO! : 
tions that an electric vehicle 18 gs 
upon to meet. Nothing appears to In 
spared in the direction of comfort. be 
addition to this machine, the Studeba 
Company offers a cheaper machine o 
comparatively low speed but ample al 
age, from which the shunt is omitted 
together, and which, therefore, particular} 
meets the requirements of all those hae 
do not wish to place in the hands of aoe 
families anything which can 1 any one 
ability lead to accident. The running a 
of this vehicle will be furnished a 
three body models—the Victoria ae 
Landaulet and Coupe. The motor in 
new vehicle is of special type. with ee 
overload efficiency to take care of ket 
able grades. The battery equipment te 
sists of twenty-six cells of eleven-p a 
battery, so distributed between the ote 
and rear of the vehicle as to equalize ae 
weight... The normal running speed of 
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vehicle will be sixteen miles an hour, 
with twenty miles an hour with the shunt, 
and the mileage will be approximately 
fifty to sixty miles, according to street 
surface and grade conditions. At space 
53 will be exhibited a combination passen- 
ger and merchandise carrying vehicle, 
mounted on the commercial type running 
gear, designed for normal load service of 
from 1,500 pounds to 2,000 pounds. The 
body of this vehicle is equipped with re- 
movable seats, so that this type of ma- 
chine may serve for electric-light com- 
panies, requiring emergency-service ve- 
hicles for the transfer of material or 
workmen; for mills and factories, located 
at a distance from railroad stations; for 
hotels as either a station or baggage ve- 
hicle; for summer resorts as a sight-seeing 
vehicle. The running gear of this machine 
is provided with forty-two-inch driving 
wheels, furnished with independent West- 
inghouse motors. The battery is sus- 
pended on supplementary springs within 
its compartment, thereby providing addi- 
tional flexibility and minimizing the cost 
of maintenance. The lubrication is of the 
railroad waste-box type now usually 
adopted on street railways and considered 
to be absolutely reliable and requiring a 
minimum of attention. 

The Tungstolier Company, Cleveland, 
will exhibit the folding tungstolier, a me- 
chanical device showing the arms raising 
and lowering automatically. The company 
will be represented by E. J. Kulas, R. B. 
Basham, H. L. Parker, Milton Hartman. 

The booth of the Engineering Depart- 
ment of the National Electric Lamp As- 
sociation will show the various types of 
incandescent lamps manufactured by the 
member companies of the association. From 
a four-sided arch construction a dome is 
supported, completely outlined with small 
low-voltage tungsten sign lamps. Sus- 
pended from these arches are several 
types of tungsten regular Meridian type 
lamps, equipped with the latest forms of 
high-efficiency Holophane reflectors. The 
interior of the booth is furnished in a 
uniform style of woodwork adapted to the 
exhibition cases, tables and furniture. 
The separate exhibits show the processes 
of manufacture of tungsten lamps. The 
several sizes of street series and multiple 
lighting lamps with corresponding Holo- 
phane reflectors are exhibited on one 
rack, while the different sizes of multiple 
lamps are shown with a wattmeter con- 
nected. A large four-sided case contains 
an exhibition of all standard sizes of 
Gem, tantalum and tungsten lamps and 
Many regular and special types of car- 
bon, tantalum, tungsten miniature auto- 
mobile and train-lighting lamps for sev- 
eral classes of service. P. F. Bauder, as- 
sisted by R. F. Strickland and G. S. Mer- 
rill, will be in charge of the exhibit. 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., besides showing 
one of its well-known single-phase and one 
polyphase motors will exhibit an operating 
model of the Wagner single-phase motor 
centrifugal device. The device is so 
mounted with commutator, shaft and bear- 
ings, but without rotor or stator spider 
and windings, that by connecting it with 
another operating motor, its action can be 
observed. The Wagner delegation will in- 
clude the following: F. N. Jewett, sales 
manager; W. A. Layman, vice-president 
and general manager; Walter Robbins, 
E. W. Gold- 
schmidt, New York manager: John Mus- 
tard, Philadelphia manager: Brooks Faxon, 
Boston manager; Dean Emerson, Cincin- 
nati manager; E. H. Cheney, Chicago man- 
ager; Alfred Collyer, Montreal manager; 
Ray D. Lillibridge, advertising manager; 
J. A. Nelson, of the advertising depart- 
ment. There will be exhibited at this con- 
vention in the Wagner space for the first 

me a new and important scientific 
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achievement, the Wagner ‘“Moralometer,” 
a direct-reading instrument indicating the 
morals of an individual. It is anticipated 
that considerable amusement will be af- 
forded by the readings from this instru- 
ment of such of the visiting delegates as 
will submit to having their morals di- 
vulged. 

The Western Electric Company will ex- 
hibit both alternating-current and direct- 
current motors; arc lamps of all types, 
including the Hawthorn flaming arc; fan 
motors, both alternating-current and di- 
rect-current, including desk, ceiling, oscil- 


lating, and telephone booth types: and a 
complete intercommunicating telephone 
system will be installed and in opera- 


tion. Pole line material; American trans- 
formers; charging rheostats for automo- 
biles; D. & W. fuses; Deltabeston wire, 


and Habirshaw wire will also be shown. 
The following will be in attendance: H. 
R. King, and C. A. S. Howlett, Chicago; 
O. D. Street, M. A. Oberlander, E. W. 
Rockafellow, F. M. Dusenberry, H. M. 
Post, New York; F. D. Killion, R. M. Mor- 
ris, Pittsburg; J. R. Gordon, Atlanta. 

Ansonia Electrical Company, Ansonia, 
Conn., W. J. Tonkin, assistant secretary. 

Condit Electrical Manufacturing Com- 
pany, Boston, S. B. Condit, president; C. 
C. Badeau, chief engineer. 


Weston Electrical Instrument Com- 
pany, Waverly Park, Newark, N. J., Cax- 
ton Brown, secretary; C. P. Frey, Phila- 


delphia representative; F. E. Gilbert. 

The large exhibition booth of the West- 
inghouse Electric and Manufacturing Com- 
pany will occupy a central position, em- 
ploying a decoration scheme of a pergola 
covered with grape-vines. The booth 
illumination will be carried out with vari- 
ous sizes and types of Westinghouse 
tungsten lamps, ranging from five to 250 
watts, including the new five-watt, four- 
candlepower tungsten sign lamps. Series 
tungsten lamps for street lighting will be 
exhibited, with both the paper cut-out and 
adjuster-socket types of hanger recep- 
tacles. Forty, fifty and eighty-watt metal- 
lized-filament lamps will also be shown. 
The Cooper-Hewitt Electric Company will 
exhibit its latest mercury-arc lamps in this 
booth. Westinghouse mercury-rectifier sets 
will be shown for storage battery and 
other small direct-current work. Storage 
batteries and parts will be exhibited by 
the Westinghouse Machine Company. The 
motor display will include a full line of 
shunt and compound-wound direct-current, 
and single, two and three-phase alternat- 
ing-current apparatus. A small motor- 
generator set will be used in demonstrat- 
ing the operation of graphic recording 
meters, embracing a line of power, cur- 
rent, voltage, frequency and power-factor 
measuring instruments. Westinghouse 
portable and switchboard instruments, cir- 
cuit-breakers, switches and choke-coils will 
also be exhibited. The display of electric 
convenjences will include electric sad-irons 
of various types, introducing the new, 
rounded, pressed-steel toe, tailor’s goose 
irons, new electric toaster-stove, hot plate, 
glue and chocolate warmers, luminous and 
non-luminous’ electric radiators, sewing 
machine and fan motors, etc. The West- 
inghouse men present at the convention 
will be the following: Westinghouse Elec- 
tric and Manufacturing Company—W. M. 
McFarland, acting vice-president; C. S. 
Cook, manager railway and lighting 
department; C. B. Humphrey, man- 
ager detail and supply department: 
G. G. Griffin, assistant manager de- 
tail and supply department: H. P. Davis, 
manager of engineering department; Geo. 
W. Bates, Charles Wahn, Boston; Samuel 
Chase, M. C. Rypinski, New York; W. P. 
Jend, W. B. Wilkinson, Pittsburg; John D. 
Mickle, Syracuse; W. Clegg, Jr., St. Louis; 
R. D. Nye, Cleveland; C. R. Gilliland, Cin- 
cinnati; J. W. Busch, W. P. Pinckard, Chi- 
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cago; Lane Schofield, Baltimore; E. C. 
Means, Denver. Westinghouse Lamp 
Company—Walter Cary, general manager; 
T. G. Whaling, assistant general manager. 
Westinghouse Machine Company—E. H. 
Sniffin, sales manager; L. L. Brinsmade, 
Wm. G. Davis, New York; H. P. Childs, 
Philadelphia; H. H. Van Blarcom, Pitts- 
burg: W. H. Worgorhorst, Cleveland; C. C. 
Chapelle, Chicago; D. C. Arlington, Pitts- 
burg. Cooper-Hewitt Electric Company— 
Chas. B. Hill, vice-president; J. B. O’Shea, 
New York. Nernst Lamp Company—Max 
Harris, sales manager. 

Other exhibitors who have arranged for 
space are Southern Exchange Company, C. 
J. Toersing Company, ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN, Electrical 
World, John A. Roebling's Sons Company, 
C. W. Lee Comnany, Rauch & Lang Car- 
riage Company, General Vehicle Company, 
General Electric Company, United States 
Lighting and Heating Company, Metropoli- 
tan Engineering Company, Popular Elec- 
tricity Publishing Company, Duplex Metals 
Company, Economical Electric Lamp Com- 
pany, Pittsburg Reinforcing Pole Company, 
American Electric Lamp Company, A. & 
J. M. Anderson Manufacturing Company, 
Fraley Hand Vibrator Company, Electrical 
Record, Griscom-Spencer Company, G. M. 
Gest, Waverly Company, Illuminating En- 
gineering Publishing Company. 

—_———- 6 & e —____—___ 


Public Service Telephone Company Asks 
for Space in Empire Subways. 

The Public Service Telephone Com- 
pany has filed an application with the 
Empire City Subway Company, New 
York city, controlled by the Bell inter- 
ests, for space in its subways for tele- 
phone wires. The independent company 
claims the right to string wires in the 
subways under the franchise of the Long- 
acre Light and Power Company, whose 
telephone rights it has taken over. 

The officers of the company are: John 
M. Shaw, president: Clarence D. Simp- 
son, vice-president; Joseph Hauck, treas- 
urer; John A. L. Campbell, secretary ; and 
Ronald R. Conklin, A. G. Wheeler, Jr., 
and Alfred J. Appel, directors. 

President Shaw states that the com- 
pany has made comprehensive plans to 
operate telephones in Greater New York; 
that it will probably use the automatic 
telephone and install eighteen exchanges, 
providing for 160,000 telephones. 

The company’s engineers are Duncan 
& Lindon. It is understood that the 
Public Service Company will increase its 
capitalization from $10,000,000 to $25,- 
000,000 at once. Martin W. Littleton 
and George S. Graham are its counsel. 
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Philadelphia Section, American Institute 
of Electrical Engineers. 

The Philadelphia Section, American 
Institute of Electrical Engineers, has ar- 
ranged to hold the annual meeting in 
Atlantic City on Wednesday, June 2. 
The dinner will be at the Hotel Poinset- 
tia, at 7 p. m. The courtesies of the N. 
E. L. A. have been extended to members. 
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New Features of Central-Station Service in Chicago. 


The Distribution of Electricity in Bulk. 


As typical of the best and most up- 
` to-date practice in the central-station in- 
dustry of our large cities, there is no 
system more worthy of study than that 
of the Commonwealth Edison Company 
of Chicago. The company’s growth, pol- 
icles, and its methods are so interesting 
that these have been closely watched, not 
only in this country but also abroad; in 
fact, the consideration of them had no 
little influence in shaping the recent con- 
solidation of the electric power-producing 
companies of London. In the WEsTERN 
ELEcTRICIAN of May 16, 1908, appeared 
an extended article on the developments 
of the Commonwealth Edison system dur- 
ing the preceding five years. During the 
past year its new features have been so 
numerous as to be worthy of chronicling 
in this special article. 

Aside from some very small companies 
and the Sanitary District of Chicago, 
which is supplying chiefly the municipal 
current requirements for street lighting, 
pumping, etc., of the city of Chicago and 
several smaller communities adjacent to 
it, from its hydroelectric plant at Lock- 
port, the Commonwealth Edison Com- 
pany is the exclusive central-station com- 
pany of Chicago. Its retail distribution 
is confined within the city limits; its 
wholesale or bulk distribution to other 
public-service corporations, chiefly elec- 
tric railways, while greatest within the 
city, extends also to its environs. 

This outside distribution is accom- 
plished through the harmonious co-op- 
eration between the Commonwealth Edi- 
son Company, the North Shore Electric 
Company and the Economy Light and 
Power Company. These three companies 
eperate throughout the crescent-shaped 
zone, including Chicago and its suburbs. 
and extending from Milwaukee, Wis.. 
some eighty-five miles north of the cen- 
ter of Chicago, to Kankakee, Ill., about 
fifty-six miles south of this point. At 
its greatest width this zone extends some 
eighteen miles west of Lake Michigan in 
the vicinity of Elmhurst. There is also 
an offshoot some thirty-five miles long 
from this zone in a southwesterly direc- 
tion, connecting with the Economy Light 
and Power Company’s system about 
Joliet, Il. 

This latter system comprises a hydro- 
electric plant developing 5,000 horse- 


power. 
city of Joliet and a number of its sub- 
urbs is operated from the system. The 


BY F. H. BERNHARD. 


power, and a new steam-turbine plant of 
2,500 horsepower, both situated in Joliet. 
The company owns vast tracts of land 
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CROSS-SECTION OF WEST HALF OF TRANS- 


FORMER HOUSE, FISK STREET STATION. 


and riparian rights on the Desplaines, 


Kankakee, Dupage and Illinois rivers, 
which rights embrace two waterpower 
sites capable of developing 25,000 horse- 


GENERAL PLAN OF TRANSFORMER HOUSE, 
FISK STREET STATION. 


The electrical distribution in the 


company also furnishes current for the 
operation of the electric ears in Joliet, 
and from that city to Chicago, also to 
Aurora and to Chicago Heights This 
system is connected with that of the 
Commonwealth Edison Company by 
means of a 33,000-volt transmission line 
along the old [Illinois and Michigan 
Canal. Over this line current bought 
from the Commonwealth company by the 
smaller company is supplied to Joliet 
and distributed there. 

The North Shore Electric Company 
has four generating stations in the cities 
of Waukegan and Evanston to the north 
of Chicago, Maywood to the west, and at 
Blue Island to the south. In these plants 
are installed mostly steam turbo-genera- 
tors having an aggregate capacity of about 
10,000 kilowatts. The ‘system iof this 
company supplies current to the suburbs 
along the North Shore from Evanston to 
Zion City, also to the northwest and 
west of Chicago, and to the city of Blue 
Island and other suburbs to the south. 
There is also supplied about 2,000 kilo- 
watts of energy for the operation of the 
Chicago and Milwaukee Electric Railroad 
and 2,000 kilowatts for the use of the 
Chicago Southern - Traction Company, 
running from Chicago to Kankakee, Ill. 
The North Shore Electric Company’ 
system is connected with that of the Com- 
monwealth Company at Evanston and 
also at Blue Island by means of 20,000- 
volt underground cable lines. 

In the system of the Commonwealth 
Edison Company proper there are three 
generating plants. Station No. 1 is at 
Harrison Street and the river. Its ag: 
gregate capacity is close to 20,000 kilo- 
watts. No very radical changes have been 
made in this station for some time. It 
still operates some direct-current units, 
supplying the downtown district, a8 well 
as alternating current for the use of To- 
{ary-converter substations. The transi- 
tion of this station into a steam-turbine 
station of much larger capacity 18 col 
templated at some future time. Station 
No. 2, at Fisk Street, will have within 
a few weeks a capacity of practically 120, 
000 kilowatts. Station No. 3, at Quarry 
Street, will soon have a capacity of 42,000 
kilowatts. This, with one smaller reserve 
plant, gives the company a generating 
capacity of approximately. 185,000 kilo- 
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watts, nearly all obtained from steam 
turbo-generators. 


work to get the maximum efficiency and 
the Jargest possible output from the entire 


THE NEW UNIT NO. 4, NEARLY COMPLETED, 


FISK STREET STATION. 


To the reading public the general fea- 
tures of the station at Fisk Street and 
the Chicago River are familiar, since they 
have been described frequently in both 
technical and miscellaneous journals. To 
the power-plant engineer this station, al- 
though in operation less than six years, 
has achieved historic significance in show- 
ing the reliability and high economy of 
the steam turbine. It is not only the 
first central station where steam tur- 
bines were. exclusively used for the gener- 


ating unite, but in it during one-and-a- 
half years. the steam turbine received a - 


wonderful development in ae and 
general serviceability. — 


The first’ four units installed were of - 


5,000-kilowatt rated capacity. By the 


development of the turbine-building art 


the last six, although not materially 
larger in bulk were of 8,000-kilowatt ca- 
pacity on the old rating and very much 
more efficient in steam consumption. It 
has been found that these units, Nos. 5 
to 10 inclusive, have on the new system 
of rating a maximum capacity in continu- 
ous operation of nearly 12,000 kilowatts 
each. Because of the lower steam con- 
sumption and of an improved arrange- 
ment of the grates and furnace chambers. 
the same sized boilers installed for the 
initial units have been found capable of 
supplying the larger turbines. 

So important is it in central-station 


AT THE FISK STREET STATION. 
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kad been proven so economical and reli- 
able. Early this year unit No. 4 was 
dismantled and in its place has been 
erected the new turbine, which, as shown 
in an accompanying illustration taken 
some ten days ago, is now ready. to go 
into service. The work on the new No. 3 
is pretty well along, and it is hoped to 
have it finished about June 5. In remov- 
ing each of the old units its condensing 
equipment was disposed of as well and 
the other auxiliaries completely over- 
hauled. When Nos. 1 and 2 are taken 
out and their substitutes erected the tur- 
bine room will have ten turbo-generators 
of uniform design and construction, thus 
giving it a still more imposing appear- 
ance than it has already possessed. 
Coincident with the re-erection of the 
first four units there is being carried out 
the rebuilding of the furnaces for the 
boiler equipment corresponding to these 
units, and the installation of larger stok- 
ers. The stacks for these units are also 
being increased to a height of 260 feet, 
making all five of the stacks of the sta- 
tion uniform in this respect. To provide 


GENERAL VIEW OF QUARRY STREET STATION FROM THE FISK STREET 
BOILER HOUSE. 


generating equipment that it was decided 
during the past year to dispose of the 
four original units and to install in their 
place duplicates of the larger ones that 


for the increased capacity in the new gen- 
erators the cable and switching equip- 
ments of units Nos. 1 to 4 are being 
everhauled ; the busbars are being changed 
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comb arrangement of the boiler houg 
used at Fisk Street was not adopted here, 
and the boiler room, therefore, is parallel 
with the turbine room and has a row of 
boilers on each side. 


from the horizontal to the vertical ar- 
rangement employed in the rest of the 
switch house. 

At the north end of the switch house 
provision has been made for four three- 
phase transformers stepping up from 
9,000 to 20,000 volts. The second one 
of these new transformers is now being 
installed. As shown in the accompany- 
ing diagrams, each of these transformers 
is placed in a separate chamber. These 
transformers are of a new design, in 
which both the oil and the water are cir- 
culated for cooling, i. e., the oil is con- 
tinuously circulated by a pump, besides 
the provision of coiled pipes through 
which the cooling water is passed from 
the house service. These special cooing 
devices were deemed advisable on account 
of the large capacity (5,000 kilowatts) 
and compactness of the transformers. 
The 20,000-volt underground cable lines 
from these transformers supply the two 


COAL-UNLOADER IN QUARRY STREET 
TRAINSHED. 


new high-tension ring systems running 
north and south from Station X2. 


QUARRY STREET STATION. 


The erection of another generating sta- 
tion on land secured at the south side of 
the river adjoining Quarry Street, oppo- 
site the Fisk Street plant, was begun a 
little more than one vear ago. At the 
present time the first half-section of the 
Quarry Street station has been practical- 
ly completed. The ultimate plans for 
this station contemplate the installation 
of six 14,000-kilowatt turbo-generators. 
As a means of raising the factor of safety 
of the system, it was deemed desirable 
to push the completion of the Quarry 
Street plant before adding the four addi- 
tional units at Fisk Street to make the 
iotal of fourteen originally planned for. 
This and the rapidly-increasing load on 
ihe svstem accounts for the high rate of 
progress made in erecting the newest sta- 


tion. Unit No. 1 went into active service 


on October 17 last, just sive years after 
the first Fisk Street unit began to oper- 
ate; No. 2 was placed in operation No- 
vember 28; No. 3 will probably be ready 
about June 15. 
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The switch house 


GENERAL VIEW OF UNITS NOS. 1 AND 2 IN THE QUARRY STREET TUR- 
EINE ROOM. 


In the WesTERN ELECTRICIAN of May 
16, 1908, the equipment and layout of 
the Quarry Street station was described 
with the aid of plans and a sectional cle- 
vation. No detailed description of this 
station will therefore be attempted here. 


NEARER VIEW OF UNIT NO. 1 AND ITS AUXILIARIES, QUARRY STREET 


adjoins the building on the south. As 
shown in the exterior view of the station, 
taken from the Fisk Street boiler house 
across the river, the arrangement of the 
four sections of the building makes a 
compact structure of the whole. 
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STATION. 


A résumé of its general features, how- 
ever, will not be out of place. The sta- 
tion runs in a general easterly and west- 
erly direction on a rather long and nar- 


row plot of ground. For this reason the _ 


Each of the turbine units has a battery 
of eight boilers set apart for it. There 
is a stack rising 250 feet above the boiler- 
room floor provided for each six boilers- 
This-aceounts for there being four stacks 
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for the three turbines now practically 
completed. An accompanying view shows 
the electric grab-bucket coal-unloader in 
use for emptying gondola-type coal cars. 
Bottom-dump cars feed directly into the 
track hopper. A complete coal-handling 
equipment is arranged to move the coal 
into the bunkers above the boilers expe- 
dlitiously. The boilers are each designed 
to develop 35,000 pounds of steam at 225 
pounds gauge pressure and 130 degrees 
superheat. The arrangement of the boil- 
crs, which are of Babcock & Wilcox make, 
is the reverse from that generally used in 
that the firing is done from below the 
lower instead of the higher ends of the 
tubes. In this way a longer and gradu- 
ally enlarging combustion chamber is pro- 
vided, resulting in a more complete com- 
bustion and greater furnace efficiency. 

In the turbine room the arrangement 


the generator. This provision for cool- 
ing the generators has been found ef- 
fective in keeping their temperatures well 
within safe limits even under steady full 
load. 

The generator leads pass along the 
basement ceiling and run up to the oil 
switches on the second floor of the 
switch house. The busbars are arranged 
on the first floor on the vertical plan, 
i. e. lying in separate compartments, 
one over the other. The arrangement of 
the oil switches on the second floor is 
such as to confine those on the side to- 
ward the turbine room for connecting the 
generators with the various sets of bus- 
bars. The oil switches in the south half 
of the room control. the outgoing feeder 
lines. In the middle of the building the 
switch house is carried up to have a third 
story, the main feature of which is the 
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in the basement for insuring a steady, 
uninterrupted exciting current. The sub- 
station in the southwest portion of the 
switch house contains a split-pole rotary 
converter of 500-kilowatt capacity and 
its auxiliary step-down transformers for 
supplying 115 and 230 volt current for 
motor and lighting service throughout 
the plant. There is now installed tem- 
porarily in the turbine room a 2,000-kilo- 
watt vertical-shaft | frequency-changer 
converting the 9,000-volt, twenty-five- 
cycle current generated in the main units 
to 4,000/2,200-volt, sixty-cycle current 
for a part of the alternating current dis- 
tribution system. 

Previous to its removal there will be 
installed in a room just east of the en- 
trance hallway on the first floor of the 
switch house a vertical frequency-changer 
of 5,000-kilowatt capacity, which will 
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FRONT AND BACK VIEWS OF SWITCHIBOARD FOR OUTGOING LINES, QUARRY STREET STATION. 


is such as to place two units in a group 
with most of the auxiliaries between the 
turbines and the circulating pumps for 
the condensers on the outside. This ar- 
Tangement is shown by the accompanying 
views. The turbines themselves, although 
said to be the most powerful prime mov- 
ers ever built, do not seem to be as high 
as the ones used in the Fisk Street sta- 
tion; this is because the condensers are 
in the basement directly below the tur- 
bine-room floor, whereas each of the Fisk 
Street units has its condenser resting 
directly on the main floor and the tur- 
bine mounted above that. 

A conspicuous feature of each unit is 
the large ventilating duct bringing cool 
air from the basement up to the top of 
the generator, where the fan-like con- 
struction of the spider of the rotating 
field draws the air in and forces it 
through the field and armature lamina- 
tions till it is finally discharged below 


operating room. This has its two switch- 
boards arranged in an oval shape; the 
one toward the north, overlooking the 
turbine room, controls the generators and 
exciters on the bench-board plan. The 
switchboard toward the south is for the 
outgoing lines. <A front and back view 
of the latter board are shown in views 
herewith. Special provision has been 
made for rapid testing of the switch- 
board instruments by means of test 
adapters. The oil switches have been pro- 
vided also with special dis-connective de- 
vices to insure safety to any men making 
changes in the cables: or switching ar- 
rangements. All the oil switches are re- 
mote controlled from the operating 
room as briefly described above. The 
outgoing lines pass from the southern 
row of oil switches into the cables lead- 
ing to the underground system. 

Besides the exciters in the turbine 
room, there is provided a storage battery 


comprise a 9,000-volt, twenty-five-cycle 
synchronous motor  direct-connected 
through a vertical shaft to a 12,000-volt, 
sixty-cycle generator. This unit is the 
first one of this size as yet built. A large 
number of 2,000-kilowatt units of this 
type are in service throughout the sys- 
tem. The new unit will supply the new 
12,000-volt, sixty-cycle cable system 
which is being installed for the more re- 
mote substations in the Edison Com- 
pany’s retail alternating-current distribu- 
tion. 

Some of the three additional generat- 
ing units, which will complete the equip- 
ment of this station, will probably be 
12,000-volt, sixty-cycle machines. In 
this case these, of course, will be operated 
in an entirely distinct svstem from the 
9,000-volt, twenty-five-cycle units. It has 
been found that the alternating-current 
retail load has increased fast enough to 
warrant the generation of-sixty-cycle cur- 
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rent directly and at a voltage suitable for 
transmission through the cable system 
without the use of step-up transformers 
and motor-generator frequency-changers. 
The 5,000-kilowatt unit of the latter type, 
which was referred to in a preceding par- 
agraph, will not only carry a portion of 
this sixty-cycle load during the construc- 
tion of these additional generators, but 
after their installation will serve as a 
connecting link between the two systems, 
enabling the conversion of twenty-five to 
sixty-cycle current or the reverse, as con- 
ditions may demand. 

Before closing reference to the Quarry 
Street station mention of the high econ- 
omy attained therein is necessary. Al- 
though complete efficiency tests of the 
iwo units now running have not vet been 
made, the operating records indicate that 
they are probably even still more efficient 
than the later Fisk Street units. One 
contributing factor in this increased econ- 
omy is the greater vacuum attainable in 
the condensers. During the. winter 
months, when the river water used for 
condensing purposes is at quite a low 
temperature, a vacuum close to 29.4 
inches has been attained. This is be- 
lieved to be the highest vacuum as vet 
developed continuously in commercial op- 
eration. The attainment of such a high 
vecuum has a material effect in improv- 
ing the performance of the steam turbine. 
Another contributing factor toward effi- 
ciency is the cooling arrangement of the 
generators alluded to above. 

Both the Fisk and Quarry Street sta- 


tions are operated together as a combined 


generating station, although sectionaliz- 
ing is carried out to quite a degree. The 
entire operation is under the control of 
one staff of engineers and operatives, 
with Fisk Street as its headquarters. 
When these two stations are completed 
to their original plans of fourteen units 
in Station No. 2 and six units in No. 3 
there will be concentrated in these two 
stations a maximum generating capacity 
of 252,000 kilowatts in twenty turbo-gen- 
erating units. 
TRANSMISSION SYSTEM. 


The transmission system of the Com- 
monwealth Edison Company is practi- 
cally all in underground cables. Until 
two years ago 9,000 volts was-the poten- 
tial used throughout on this equipment. 
At that time it was decided to run a line 
to Evanston, connecting with the system 
ef the North Shore Electric Company 
and the lines of the Chicago and Milwau- 
kee Electric Railroad. This eleven-mile 
line proved quite satisfactory. It has 


been extended to the new transformers 
at the Fisk Street station referred to 
above, and another line following a dif- 
ferent route has heen 
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built to Evanston. thus 
forming A so-called ring 


which 
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Electric Company. This will permit the 
interchange of current between the North 
Shore and Edison systems and increas 
the reliability of service of each. 


An accompanying diagram shows the 


layout of the new 20,000-yvolt and the 
older 9,000-volt cable systems. The 20. 
000-volt lines aggregate fifty-five mile 


of 


No. 00 cable. 


In the 9,000-volt lines, 


which form a so-called radial system, 
there is over 340 miles of No. 0000 and 


Oi 


sively. 


T 


system permits | 
current to be supplied sire 
through either or both 
cable lines and insures 
against a breakdown of 
either line. The substa- 
tion at Calvary supply- 
ing the Northwestern 
Elevated Railroad has 
been placed on this 20,- 
000-volt ring system. 
This northern ring 1s 
A > 
‘ 
se 
[ 
therefore supplying current 
] bul thel ympanies 
exclusively. 

To the south there is being 
installed another 20,000-volt 
ring system which will supply 
the three new combination Ed- Renee à 
ison and railway substations | 
described bi low. There IS now 
connected to the completed p 
part of this line at Eighty- | 


eighth Street a substation of 
the Chicago Southern Trac- ~ 


en 
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250,000 circular mil cables. All these 
í ables 


are three-conductor cables and 


twenty-five-cycle current exclu- 


EDISON SUBSTATIONS. 


[ncluding those under construction or 
be constructed this summer, there are 


connected with the system of the 
Commonwealth Edison Company 
thirty-two substations exclusively 
for its own distributing network, 
twenty exclusively , for railway 
service, and four combination 
substations built to contain ap- 
paratus for both straight Edison 
and also for railway service. 
The Edison substations may 
be subdivided into several types 


according to their equipment. 
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is very dense, the distribution is en- 
tirely by direct current at 115 and 230 


one that contain rotaries, and of these 
twelve are also equipped with batteries. 
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volts from rotary-converter and storage- There are three exclusively for storage 
battery substations, there being twenty- batteries. The Plymouth Place substa- 
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tion also contains batteries and rotaries 
for railway service. On the border of 
this dense zone are two substations hav- 
ing both rotary converters and frequency- 
changers for direct-current distribution 
within the zone and for sixty-cycle alter- 
nating-current distribution in the outer 
zone. In this latter district there are 
fcur substations equipped so far with fre- 
quency-changers only. Beyond this zone 
there are being erected three combination 
substations rezeiving 20,000-volt, twenty- 
five-cycle current that will be described 
briefly below. 

In these Edison substations there will 
be installed by this fall a total capacity 
of 52,300 kilowatts in seventy-eight rotary 
converters, 32,500 kilowatts in twenty-four 
frequency-changers, and twenty storage 
batteries, having a combined capacity of 
18,000 kilowatts at the one-hour dis- 
charge rate. 

Among some of the changes just car- 
ried out or contemplated in the older sub- 
stations are: The installation of a 1,000- 
kilowatt split-pole rotary converter at 
West Division Street; the removal of the 
*,000-kilowatt vertical frequency -changer 
from its temporary location at Quarry 
Street to th- Fifty-sixth Street substa- 
tion, which is the only one of the former | 
generating stations where the generating 
equipment has been retained for emer- 
gency or winter peak-load service. At 
the Market Street substation. all the old 
engines and generators have been dis- 
posed of, and a storage battery of the new 
Exide type built by the Electric Storage 
Battery Company especially for central- 
station work will be installed on the 
fourth floor; outside of New’ York this. is 
the first battery of this type-to be’ in- 
stalled for central-station service. This 
battery will have a capacity for discharg- 
ing 22,000 amperes in emergencies. 

At Twenty-second and Troy streets 
there will be erected this summer a sub- 
station of a new type, which will include 
three-phase step-down transformers re- 
celving 12,000-volt, sixty-cycle current 
and reducing its potential to 4,000/2,200 
volts for the local distribution. This will 
be the first of the substations to receive 
the 12,000-volt, sixty-cycle current, which 
will be either generated or converted at 
the Quarry Street station as previously 
mentioned. 

In the southern portion. of the city 
three combination substations are being 
erected. Two of these, namely, at South 
Chicago and at Roseland, will take the 
place of former substations which were 
step-down transformer stations) receiving 
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sixty-cycle current from the Hyde Park 
substation at 8,250 volts. The latter sta- 
tion was at Fernwood and when the Rose- 
Jand station is finished this one will be 
dismantled. At Grand Crossing is being 
built the third of these new substations. 
At the present time it will include equip- 
ment for the railway service only. In 
each of these substations half of the build- 
ing is reserved for the use of the Edison 
Company for its sixty-cycle distribution 
svstem. The equipment in this portion 
will include two 1,000-kilowatt frequen- 
cy-changers at South Chicago and two 
500-kilowatt machines of this type at 
Roseland. The equipment for the rail- 
way service is to be installed and oper- 
ated by the Chicago City Railway Com- 
pany, which has recently leased and is 


CABLE BELLS OF OUTGOING LINES, 
QUARRY STREET STATION. 


operating the lines of the newly consoli- 
dated Calumet & South Chicago Railway 
Company. For this railway service there 
will be installed two 1,000-kilowatt ro- 
tary converters in each of the stations. 
The general arrangement of these substa- 
tions is shown quite clearly by the accom- 
panying general plan and cross-sectional 
elevation of the substation at South Chi- 
cago, which is typical of all of them. 


RAILWAY LOAD. 


One of the most successful features of 
the Commonwealth Edison Company’s 
business has been the rapid growth of its 
wholesale supply to the electric traction 
end clevated railway companies of Chi- 
cago. This development began in 1902, 
when the Chicago & Oak Park Elevated 
Railroad, which had never owned a power 


house of its own, found that the surface 
traction company from which it bought 
its power could no longer supply it. A 
substation at Lake and Rockwell streets 
was therefore established and supplied 
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to the uncertainty of franchise renewal, 
suggested an offer from the central-sta- 
tion company to provide the additional 
required energy from its system at a very 
low rate and at a comparatively’ small 
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PLAN AND CROSS-SECTIONAL ELEVATION OF SOUTH CHICAGO COMBINATION 
SUBSTATION. 


with twenty-five-cycle current at 9,000 
volte. 

The steady increase of traffic of the 
street-railway companies at a time when 
their money-raising power was poor, due 


capital outlay on the part of the traction 


companies for substation equipment, 
This proposal brought welcome relel 
from a gloomy situation, since the trat- 
tion “power _houšes of one company 8t 
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least were getting antiquated and ineffi- 
cient and there was urgent need of trans- 
forming the unsatisfactory cable lines to 
electric service. 

The success from all points of view of 
the substation service thus established led 
to its rapid extension, till at the present 
time the South Side Elevated Railroad 
is the only Chicago traction company 
Which has not availed itself of Edison 
service. The Chicago & Oak Park Ele- 
vated Railroad buys all its power from 
the Edison Company. After June 1 the 
Chicago City Railway Company will like- 
wise take all its power from the central 
station. Including the substations now 
under construction there are at the pres- 
ent time connected with the svstem of 
tle Commonwealth Edison Company the 
following numbers of railway substations 
and rotary-converter equipments: 

No. of No. of K.W. 


Substa- Rot. Ca pacity 


Raliway ell erase tions. Conv. Rotaries. 


Chicago Railways.. EORR 15 3000 
Northwestern Elevated AS n OO 
AES & Oak Park Ele- 
Re Rom Ob Bh Bae ign hee aed feces 2 6 
Metropolitan Elevated....._! 9 4 oot 
MOU sea ec. o0 20 6&0 98,400 


As indicated by these figures the rail- 
way service of the company constitute- 


something over sixty per cent. of its total 
load. 


There should be added to the figures 


above the current supplied to the Illinois. 


Tunnel Company for operation of its 
freight tunnels in the downtown district. 
This is supplied from five rotary-con- 
verter equipments installed at the Har- 
rison Street, Jackson Boulevard and 
Rando!ph Strect substations, aggregating 
2.600 kilowatts. 
at 250 volts. 

There should also be included in the 
Wholesale load of the company that which 
it furnishes to the North Shore Electric 
Company at Evanston, and about half of 
which is used for the supply of the Chi- 
cago and Milwaukee Electric Railroad. 
This latter company receives about 1,500 
kilowatts of energy at the Evanston end 
ef its line, and about 1.000 kilowatts 
from the Waukegan station of the North 
Shore Electrice Company. There are on 
this system a total of ten substations 
working partly in parallel with its own 
generating station at Highwood, IN. At 
night, however, this latter station is shut 
down and then the current of the Com- 
monwealth Edison and North Shore sys- 
tems operates the entire line from Evans- 
ton to Milwaukee, except that at times 
current is also furnished to the north end 
of the line by the Milwaukee Electric 
tailway and Light Company. 


This service is supplied. 
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The North Shore Electric Company 
supplies from its Blue Island station 
about 2,000 kilowatts for the use of the 
Chicago Southern Traction Company, 
which has shut down its generating plant 


NIGHT VIEW OF THE MAIN OFFICE OF 
THE COMMONWEALTH EDISON 
COMPANY. 


at Eighty-eighth Street. This current 
is supplied at 9,000 volts north of Blue 
Island and at 33,000 volts south of Blue 
Island. There are five substations on 
this traction system, which extends from 


TL 
HL 


GROWTH OF THE AVERAGE ANNUAL LOAD 
IN DIFFERENT CLASSES OF SERVICE. 


Sixty-third Street in Chicago to Kanka- 
kee, Ill. As briefly mentioned in a pre- 
ceding paragraph, the Economy Light 
and Power Company supplies current to 
four traction svstems. The great extent 
and the importance of the entire railway 
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load is made evident from the accom- 
panying map, which shows the location 
of most of the railway substations con- 
nected to the combined Edison systems 
from Milwaukee to Kankakee. The rapid 
growth of the wilway load and its rela- 
tion to the total Joad is indicated in the 
xecompanying diagram, which also shows 
the growth and relation of the sixty-cycle 
and direct-current loads. 

The current supplied from the Com- 
monwealth Edison Company to these va- 
rious railway companies is converted by 
the latter into direct current at from 500 
to 600 volts by means of substation equip- 
ments owned and operated by the trac- 
tion companies. The current is sold in 
bulk and is measured at the generating 
power house switchboard. The cable lines 
are owned bv the Edison Company. The 
rates charged for this energy are ex- 
tremely low. In the largest contract cov- 
ering this class of service they comprise 
a primary charge of $15 per annum per 
kilowatt of maximum demand; this cor- 
responds to the fixed charges on the gen- 
crating and transmission equipment. Sec- 
ondly, there is a charge which is as low 
as $.00415 per kilowatt-hour and which 
corresponds to the operating costs for 
supplying the energy. 

CONCLUSION. 

Although the railway load has in- 
creased by leaps and bounds within the 
last two years, there has been a steady 
increase in the retail motor and lighting 
load. This retail load includes all that 
supplied as direct current or sixty-cycle 
alternating current from the central sta- 
{ion company’s own distributing system. 
Among these so-called retail customers 
are the Cook County and Federal public 
buildings, many of the large office build- 
ings, practically all of Chicago’s depart- 
ment stores, and a large number of great 
manufacturing and industrial plants. 
There are also connected with the system 
a rapidly increasing number of smaller 
fəctories and shops of all kinds, stores, 
schools, churches, hotels, apartment build- 
ings, etc, There has been a wonderful 
increase in the distinctively residence 
service, not merely for lighting, but like- 
wise for miscellaneous domestic purposes 
that have become so popular of late. The 
total connected load of the system, ex- 
clusive of the railway load, is equivalent 
to 4,571,000 sixteen-candlepower lamps, 
i. e., about 228,550 kilowatts. 

The growth of the retail business has 
heen brought about by an aggressive cam- 
paign of popularizing electricity and elec- 


trical appliances for power. lighting, 
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heating, and miscellaneous purposes. By 
means of extensive advertising, by its 
support of the now well-known monthly 
magazine The Electric City, and by 
various methods with which the public 
is now quite familiar, the company has 
carried on a very successful publicity 
campaign. Among the recent special fea- 
tures to be noticed in this connection is 
the plan of loaning 10,000 electric flat- 
irons for a six-months’ trial, which has 


a 
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power users. The artistic manner in 
which this shop has been equipped is 
shown excellently by the large accom- 
panying illustration of a general interior 
view. In the basement below the shop 
proper are exhibited a large number of 
motors’ suitable for domestic and various 
small power.purposes. In a portion of 
this basement is located the Jackson 
Boulevard substation of the company. 
No article dealing with the system of 


at 
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tions to be started. It now has a mem- 
bership of 479. 

The headquarters from which the com- 
pany affairs are directed are still located 
at 139 Adams Street, Chicago. A night 
view of this well-known building, as re 
cently illuminated by a system of outline 
lighting including 192 twenty-five-watt 
tungsten lamps, is shown herewith. This 
building has become entirely inadequate 
to the expanding needs of the company, 


GENERAL VIEW IN THE NEW “ELECTRIC SHOP” OF THE COMMONWEALTH EDISON COMPANY. 


been partly concluded with exceptionally 
good results. 

At the close of January last there was 
opened in the Railway Exchange Build- 
ing, at the corner of Jackson and Michi- 
gan boulevards, the company’s new 
“Electric Shop,” which has attracted 
wide attention, not only among the citi- 
zens of Chicago, but among its constantly 
large number of visitors. The primary 
purpose of establishing this shop was to 
sell all kinds of electrical appliances suit- 
able particularly for domestic and small 


the Commonwealth Edison Company and 
its methods is complete without an allu- 
sion to the personnel which is instrumen- 
tal in keeping it to its high state of effi- 
ciency and progress. One of the most 
important factors in the success of the 
company is the hearty co-operation be- 
tween its executive officers and its large 
numbers of employes. During the past 
year there has been organized among the 
company men a branch of the National 
Klectric Light Association. This was one 
of the first of these company organiza- 


and an eight-story building, part of which 
houses the Market Street substation, has 
been taken possession of to give more ad- 
equate room for the office forces. Adje- 
cent to this building are other structures 
belonging to the company, which in the 
near future will very likely be rebuilt to 
accommodate its various departments. 
All these changes are but symbolic of the 
enormous business being conducted by 
ihis probably the most progressive and 
enterprising central-station company 1 
Amcrica 
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SOME PHYSICAL PROPERTIES OF 
CRYSTALLINE SILICON.' 


BY CLARENCE IRVING ZIMMERMAN. 


It has been estimated by Clarke? that 
the element silicon constitutes twenty- 
eight per cent of the earth’s crust. It 
exists in the form of its oxide SiO,, and 
this oxide constitutes sixty per cent of 
the earth’s crust. Next to oxygen it is 
the most abundant element. The impor- 
tance of knowing the various properties 
of silicon which can now be obtained in 
a relatively pure state in any quantity 
desired cannot be underestimated. We 
know a great deal about the properties of 
such metals as aluminum, iron, copper, 
zinc, tin, etc., and about such elements 
as sulphur, carbon, hydrogen, chlorine, 
etc., but about the element that is more 
abundant than all, with the exception of 
oxygen, we know very little. 

' Below is given a brief summary of 


some of the physical properties of silicon: | 


1. Atomic weight—28.4. 

2. Specific gravity—2.35. Silicon is 
lighter than aluminum, the latter being 
2.56 to 2.68. 

3. Molecular state of aggreqation.— 
Silicon is definitely known to exist in but 
two well-defined states, (1) the finely 
divided amorphous or non-crystalline 
state and (2) the isometric crystalline 
state. According to its method of prep- 
aration and according to the rate at 
which it passes through the change of 
state from liquid to solid the crystal habit 
and the sizes of the crystals themselves 
will vary, but the crystalline system re- 
mains isometric. The element crystallizes 
in needle-shaped forms, in flat plates and 
in skeletal crystals, all of which may pre- 
sent the appearance of rhombohedral and 
hexagonal forms. 

A considerable quantity of gas is fre- 
quently found between the crystals or in 
pockets like blowholes. If the solidifica- 
tion takes place very slowly a very homo- 
geneous but coarsely crystalline material 
may be obtained which contains no cracks 
or blowholes. Under some conditions of 
very slow cooling the degree of crystalli- 
zation is so extreme that the material can 
be picked to pieces with the fingers, the 
separations taking place along cleavage 
planes, When solidifying silicon appears 
to expand. This may be partly, but not 
entirely, due to the giving off of gases. 
Some masses appear to be under a severe 


ee 


“Abstract of a paper read (May 8. last) 
by the late Prof. C. Zimmerman at the fif- 
teenth general meeting of the American Elec- 
trochemical Society. at Niagara Falls, Canada. 

*F. W., Clarke, “The Data of Geochemistry,” 
eine Geological Survey Bulletin 330, 


molecular strain. Conchoidal fractures 
are readily obtained, but when the crystals 
are small the fracture in cast silicon usu- 
ally occurs along crystal faces or less read- 
lly on cleavage planes. Cleavage in mas- 
sive specimens becomes evident when a 
plane surface is ground by means of an 
abrasive. The various crystals in the 
mass show their different orientation by 
the reflecting surfaces from the cleavage 
planes. 

4. Tenacity.—Silicon is very brittle 
and is especially so in the cast form. The 
rate of cooling through the solidifying 
point, and probably the rate of cooling 
below the point of solidification affects the 
brittleness to a very marked extent. Cast 
silicon often, if not always, becomes more 
brittle by repeatedly heating it to a red 
heat and quickly cooling it in water. 
Aluminum, iron, manganese, and prob- 
ably many other metals will bind the crys- 
tals in cast silicon together and toughen 
the mass somewhat, but for many pur- 
poses the presence of foreign elements or 
alloys is undesirable. The silicon itself 
is extremely resistant chemically, and so 
its properties will necessarily be some- 
what different when any foreign materiai 
is introduced which is less resistant than 
silicon. No results on the proper rate of 
cooling silicon castings in order to give 
the strongest and toughest castings have 
been published. 

5. Expansion with temperature—No 
recent data on pure silicon are at present 
available. In 1864 Fizeau made some 
measurements upon crystalline silicon and 
found that the average coefficient of ex- 
pansion from 0 to 100 degrees centigrade 
was .0000078. This would make it appear 
to be less than glass or platinum. The 
expansion coefficient varies with the tem- 
perature. It should be correlated with 
the electrical resistance curves shown in a 
later part of this article. 

6. Tensile strength—The highly crys- 
talline state and the brittleness frequently 
prevent its use where small and delicate 
plates or rods are required, but in larger 
masses these objections partly disappear. 
No figures on the tensile strength of 
large masses are available. When rods 
are cut from blocks of homogeneous sili- 
con the strength is apparently much 
greater than the strength of cast speci- 
mens. Rods cut from these homogene- 
ous specimens might therefore be applic- 
able where cast rods are not suitable. 

y. Hardness.—On the scale of hardness 
used in determining the hardness of min- 
erals silicon would be about six. It is 
like steel in hardness. 
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8. Porosity.—As was stated above, sili- 
con is frequently porous, due to the 
gases which were liberated from the liquid 
mass when it changed its state. The 
openings sometimes do not appear to be 
present when they are really there. The 
openings may be between crystal faces. 
It is not impossible, however, to make 
solid castings or blocks. 

9. Melting point.—Mendenhall and In- 
gcrsoll found the melting point to be 
1.434 degrees centigrade, based upon the 
assumption that platinum has a melting 
point of 1,745 degrees. With an assumed 
value of 1,789 degrees for platinum they 
have given the figure of 1,452 degrees 
centigrade for silicon. I have obtained 
a melting point of 1,430 degrees in an 
electric furnace, the measurement having 
been made by a platinum-rhodium ther- 
mocouple. F. J. Tone has given a melt- 
ing point of 1,430 degrees for silicon. 

10. Vapor tension.—The vapor tension 
of silicon is practically zero up to the tem- 
perature of its melting point. In the 
vacuum furnace silicon is readily volatil- 
ized. It seems to me quite probable that 
above 1,800 degrees centigrade the vapor 
tension from the surface of liquid silicon 
is considerable, or many of the reactions 
known to occur in the silicon and carbo- 
rundum furnaces could not be explained. 
Dr. H. N. Potter? has made a contrary 
siatement regarding the volatility of sili- 
con. Silicon carbide has a very much 
lower silicon vapor tension than the ele- 
ment itself. At the temperature of de- 
composition of silicon carbide, silicon 
vaporizes very readily; this point will vary 
with the amount of silicon dioxide vapor 
present. When the quantity of this vapor 
present is large, the temperature of the 
decomposition of the carbide is lowered. 
The boiling point, or the temperature 
above which the liquid does not exist, 
has not been determined. It is probably 
over 2,000 degrees, and may even be 
higher than 2,500 degrees centigrade. 

11. Specific heat.—I am not aware of 
any recent determinations on the specific 
heat of silicon over a wide range of tem- 
peratures. Silicon, like carbon, changes 
its specific heat widely. Above 200 de- 
grees it is supposed to be constant. Weber 
made some measurements a long time ago 
with these results: 


Temperatures. Specific Heat. 
—40 13 
—57 .1833 
128 .196 
184 201 
232 203 


12. Latent heat of fuston—No data 
are available. When making castings of 


2Dr. H. N. Potter, Transactions American 
Electrochemical Society, Vol. XIT,.p./194. 
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silicon the material passes very quickly 
through the change from the liquid to the 
solid state. The latent heat of fusion 
seems to be quite low or else silicon is an 
excellent conductor of heat at its melting 
point. 

13. Heat of combustion.—Considerable 
work has been done recently upon the heat 
liberated when the element oxidizes. 
W. G. Mixter obtained a figure of 191,- 
000 calories per 28.4 grammes of silicon 
burned to silicon dioxide. Dr. H. N. 
Potter obtained a figure of 215,000 calo- 
ries for the same amount. Without fur- 
ther confirmations I think it would be 
well to consider this point unsettled. Per- 
sonally, I consider the lower figure to be 
the more conservative one. The rate of 
energy liberation when silicon combines 
with the oxygen of various metallic ox- 
ides in silico-thermic reactions seems to 
indicate that the higher figure may be 
doubtful. 

14. Thermal conductivity—The ther- 
mal conductivity seems to be quite high. 
This element has a low electrical conduc- 
tivity and a high thermal conductivitv. 
It does not seem to be the same as ordi- 
nary metals in this respect, but it is not 
the only exception in this apparent anom- 
aly. | 

15. Optical properties—Silicon has a 
dark silvery metallic luster, having a 
bluish tint something like that of a 
freshly-cut lead surface. The surface 
does not tarnish or corrode. A polished 
surface will thus remain polished almost 
indefinitely without losing its luster. The 
reflection of light from a polished surface 
is not nearly so perfect as from a silver 
surface, but for some optical and for 
ornamental purposes it might be valu- 
able. Silicon has a high refractive index. 
In this respect it is similar to its carbide. 
Very finely powdered silicon is brown in 
color, resembling the amorphous variety 
in this respect. Its optical properties are 
being investigated at present.’ 

16. Spectrum.—The flames which come 
from a silicon or a carborundum furnace 
are of a greenish-yellow color. The silicon 
flame color is usually masked by the ever- 
present sodium spectrum. With a small 
pocket spectroscope there are thirteen 
prominent lines observed and many faint 
ones. The silicon furnace flame colors are: 


Limen 
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17. Magnetic properties. — St. Mever 
published some data on the magnetic be- 


hysics Labora- 
1 Littleton and others. Phy 
eres University of Wisconsin. 


havior of silicon. For all practical pur- 
poses it ig non-magnetic. Silicon-iron 
alloys will decrease in magnetic suscepti- 
bility until the silicon content increases 
to thirty per cent. Above this these alloys 
are practically non-magnetic. 

18. Electrical properties—The elec- 
trical properties and constants of silicon 
are exceptionally interesting because they 
are quite different from metallic conduct- 
ors. Some of these will be discussed be- 
low. 

A. Thermo-electric properties. —Heath' 
found that the junction of silicon and 
metal exhibits high thermo-electromotive- 
forces when heated. The magnitude and 
the direction of the electromotive-force 
generated will vary greatly in different 
specimens. Sometimes the current will 
flow in one direction across the hot junc- 


FIG. 1—DIAGRAM SHOWING THERMO- 
ELECTRIC PROPERTIES OF SILICON. 


tion and sometimes in the opposite direc- 
tion. A single specimen may have positive 
and negative spots. This peculiar ability 
for a given substance to exhibit high 
thermo-electric forces in different direc- 
tions at the contact with a metal or other 
conductor is not new, nor is it character- 
istic of silicon alone. It is quite a com- 
mon phenomenon among mineral sub- 
stances and was investigated to some ex- 
tent twenty-five years ago. Miss Frances 
G. Wick? and Dr. L. W. Austin® have pub- 
lished some results on the thermo-electro- 
motive-forces of silicon-metal contacts. 
They have stated that the usual direction 
of current flow is from silicon to copper 
through the hot junction. My own ob- 
servations are just the reverse. The usual 


t Heath, United States Patent No. 894013 
June 19, 1906. nh 

?>F, G. Wick, Physical Review, Vol. xxv 
No. b, p. 382. = 


*Austin, Builetin of the National Bure 
Standards, August, 1908. au of 
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direction is from the copper to the silicon 
across the hot junction in a copper-silicon 
couple. I have tested this out on forty 
or fifty different specimens of silicon 
which covered a wide range of physically 
and chemically different samples. I have 
also tried a number of alloys of silicon 
against a metal and have found that in 
nearly all of the cases the silicon was 
the positive side of the hot junction, as is 
shown in Fig. 1. A few of the specimens 
which did not follow my above-described 
usual thermo-electric direction at ordi- 
nary temperatures reversed their effects 
when the temperature of the silicon itself 
was raised considerably above the tem- 
perature at which the first observation 
was made. There was no reversal of di- 
rection in what I have called my normal 
specimens, even when they were raised to 
a very much higher temperature than that 
which reversed the abnormal specimens. 
Further work on this line is in progress. 

B. Rectifying properties. — The char- 
acteristic unilateral or asymmetric con- 
ductivity which is observed at the contact 
surface between almost any two hetero- 
geneous conductors is quite marked at the 
contact surfaces between silicon and met- 
als. The current will pass across a sili- 
con-metal junction much more readily in 
one direction than in the other. If the 
area of contact between silicon and a 
metal be varied the degree of unilateral 
conductivity for a given current flow will 
also vary. Hence, if an electric circuit 
ccntains a piece of silicon held between 
two metal contact pieces and if the areas 
of contact on the two sides of the silicon 
are different, that circuit will be a unilat- 
eral conductor. If an alternating cur- 
rent be then passed through this circuit 
which possesses asymmetric or unilateral 
ccnductivity there will be a tendency to 
stop one half-wave and to pass the other 
half-wave. G. W. Pickard! was probably 
the first person to note that this effect 
could be utilized for wireless-telegraph 
waves when silicon was one of the rectify- 
ing elements. 

Extensive use of the silicon rectifier 
has been made in wireless telegraphy’ 
By a proper disposition of silicon recti- 
fiers and of electrical condensers the en- 
ergy of the short oscillatory trains of 
waves caught by an aerial can be stored 
in the condensers and subsequently dis 
charged through a telephone receiver oT 
through a galvanometer. Without recti- 
fication and without any means for stor- 


'G. W. Pickard. United States patents 
636,531, 877,451 and 888,191. 

2G. W..-Pickard; Euectrica, Ravizw Ax? 
WESTERN ELECTRICIAN, February 20, 1909. 
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ing the energy caught by the aerial the 
telephone receiver will not detect the 
waves. The condenser may be the aerial 
itself, or the telephone receiver. I have 
constructed some exceedingly sensitive 
wireless receiving circuits based upon the 
use of one or more of such crystal recti- 
fiers with electrical condensers and gal- 
vanometers. Ordinarily only one such 
rectifier is used in commercial receiving 
circuits, and in such cases only a part of 
the energy of the oscillatory waves can be 
detected. The direction of the first half- 
wave of a strongly damped oscillatory 
train makes a great difference in the sen- 
sitiveness of a receiver containing only 
one silicon detector or rectifier. In this 
case much of the energy and also the 
highest electromotive-force of the damped 
waves come in the first pulse. 


FIG. 2.—RESISTANCE-TEMPERATURE 
CURVE. SILICON ROD NO. 1. 


There is no thermo-electric action in 
the silicon detector. It is an interesting 
phenomenon, still to be explained, that 
the thermo-electric and rectifying actions 
of silicon-metal contacts and other similar 
crystal rectifiers are usually such that the 
current flows through the rectifying con- 
tact in opposite directions in the two dif- 
ferent cases. No doubt there is a simple 
explanation for this relation. Just as 
there are numerous substances which, 
when placed in contact, will produce high 
thermo-electric forces when the junction 
between two of them is heated, so there 
13 a long list of substances which show a 
marked rectifying action like that which 
silicon exhibits. Carbon and tellurium 
show these thermo-electric and rectifying 
effects to a marked degree when in con- 
tact with other conducting substances. 
The list of conducting mineral substances 
which show this same effect is too long 


to be given here. Almost all of them show 
this to a more or less marked extent.? 

C. Hall effect—When a current of 
electricity flows across a conducting sili- 
con plate which lies perpendicular to the 
direction of a strong magnetic field the 
current in the plate will take a different 
course than when the strong magnetic 
field is not present. The path of the cur- 
rent tends to be rotated more and more 
as the magnetic field increases. In sili- 
con this effect is quite marked. It varies 
greatly with different samples of silicon 
and is roughly related in magnitude to 
the thermo-electric forces. Dr. Smith 
has investigated the Hall effect quite ex- 
tensively in silicon and other substances. 
In silicon he finds the Hall effect re- 
versible like the thermo-electric and recti- 
fying properties. 
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FIG. 3.—RBSISTANCE-TEMPERATURE 
CURVE. SILICON ROD NO. 2. 


D. Electrical resistance. — The elec- 
trical resistance of silicon also shows some 
exceptionally varied and interesting re- 
sults. Two years ago Dr. C. P. Stein- 
metz presented before this society in a 
lecture on “Conduction” some results on 
the relations between temperature and 
electrical resistance. He classified elec- 
trical conductors in a general way and 
stated that the resistance of certain speci- 
mens of cast silicon seemed to give an 
intermediate link between pyro-electro- 
lytic and metallic conduction. Miss F. G. 
Wick investigated the electrical resistance 
of some rods of silicon similar to those 
which Dr. Steinmetz discussed. Their re- 
sults showed that cast silicon varied 
widely in its resistance characteristics in 
different specimens. Some specimens 


1 For interesting and valuable data see 
Pierce, Physical Review, March, 1909. Also 
Pickard's article in these columns, referred to 
above. 
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showed a negative temperature coefficient 
throughout the range of temperatures 
which they studied, whereas other speci- 
mens showed a temperature coefficient 
which was at first positive and afterward 
negative, and still others showed a change 
from negative to positive and then back to 
negative characteristics. Cast silicon rods 
were used in their measurements. 

In Figs. 2 and 3 are shown curves 
plotted from experimental data which I 
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FIG. 4.—CUBIC CURVES PLOTTED FROM 
MATHEMATICAL EQUATIONS. 


have obtained from two specimens of sili- 
con rods which were cut from homogene- 
ous masses of slowly cooled, relatively 
pure and coarsely crystallized material. 
The temperature range covered was from 
190 degrees to nearly 800 degrees centi- 


grade. The impurities in these rods are 
given below: 
Rod No. 1. Rod No. 2. 
eee 0.32% 0.29% 
LY ape ae ra ay ae 0.14% 0.17% 
Seer eee Tee Trace Trace 
CA, Mg, Mn......... Trace Trace 


In these two diagrams there exists a 
cubic relation between the co-ordinates of 
the eurves. In order to show this cubic 
relation more plainly I have drawn two 
curves in Fig. 4 from the equation of a 
cubic curve having the formula 

y =m (K?x — x’). 

In curve 1, m = 0.05 and K? = + 60. 

In curve 2, m = 0.02 and K? = — 30. 

In curve 1 of Fig. 4, the factor K is 
equal to the. horizontal distance, between 
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the center of the cubic curve and the 
points at which the curve cuts the axis. 

In curve 2 of Fig. 4, K is an imaginary 
quantity, as it is the square root of the 
negative quantity — 30. 

The close resemblance between the ex- 
perimentally determined curves shown in 
Figs. 2 and 3 and those drawn from the 
formula y =m (K? x— x?) and shown 
in Fig. 4 is striking. Were this relation 
exact the general formula for the resist- 
ance of silicon rod No. 1 would be ex- 
actly the same as the formula for the 
resistance of silicon rod No. 2. For rod 
No. 1 the factor K? is a positive quantity 
and for rod No. 2 the factor K? is a nega- 
tive quantity. The factor m would be the 
same for both rods if the scales for the 
co-ordinates of temperatures and resist- 
ances were the same. 

Since the origin of the co-ordinates in 
the curves shown in Figs. 2 and 3 is not 
at the center of either of the curves, the 
formula for the resistance-temperature re- 
lations of the silicon rods is not quite 
so simple as the formula for the curves 
shown in Fig. 4. The constants which 
must be applicd to the theoretical for- 
mula in order to make it apply to the 
experimentally determined curves have 
very interesting physical significances. At 
present I do not wish to draw any general 
conclusions, as I wish to continue these 
investigations with different silicon rods. 

As a theoretical formula for the resist- 
ance of the silicon rods, assuming the 
curves to be true cubic curves, and refer- 
ring the curve to the co-ordinates used 
for plotting the curve we get: 

Resistance == m (K? t— t?) referred to 
the centers of curves. 

Resistance = R, +m [KF (t—t, —) 
(t—t,)*] referred to the co-ordinates as 


plotted. 
This may be written: 
Resistance == a + bt + ct? + dt’. 


The cause of the marked differences in 
the specific resistance of the two rods is 
pot yet definitely known. It may be due 
to the difference in the chemical composi- 
tion alone, but it is probably due largely 
tc a difference in the physical condition 
of the molecular aggregates in the two 
samples. 


ee 
Electrical Supplies for the United States 
Navy Department. 

The Bureau of Supphes and Accounts. 
Navy Department, Washington, D. C., 
will open bids on June 1 for 5,000 fect 
of electric-light wire (Schedule 1271), 
for delivery at the Brooklyn (N. Y.) Navy 
Yard. 


Reduces Rent of Lighting Fixtures. 

The Commonwealth Edison Company 
ef Chicago has twice reduced the rental 
charge for tungsten clusters; first, from 
$1.50 a month to $1.25, and now to $1 a 
month. This charge includes wiring, fix- 
iures, lamp renewals and care. 

The charge now made is for three 
hours’ use of the lamps each day—exclu- 
sive of light, which is furnished on the 
regular meter basis. There is a slight 
increase in the cost of the rental when 
ihe lamps are used over three hours a day. 
epee 
Western Electric Reports Big Increase 

Over 1908. 

In common with other industrial or- 
ganizations which have reported substan- 
tial gains in business during the last two 
months, the Western Electric Company’s 
April returns make a slightly better show- 
ing than March, which was considerably 
the best month in the fiscal year to that 
time, and April, 1909, is nearly fifty per 
cent ahead of the returns for April, 1908. 
In view of the company’s steady expan- 
sion during the last ten years and the 
high record for the “peak” year of 1906. 
when sales ran up to $69,245,331, an 
increase of more than $25,000,000 over 
the preceding year, it is difficult to de- 
termine, in making comparisons, what 
shall be taken as the “normal” year, but 
at the present time the Western Electric 
is operating at the annual rate of sixty- 
five per cent of the record of 1906 and 
about eighty-five per cent of the record 
of 1907, which was the second best year 
in the company’s history. 

From the above percentages and with 
the business of the Western Electrice run- 
ning at the rate of $45,000,000 during 
the part of the current fiscal year which 
has elapsed, it would be conservative to 
say that at the present time the company 
is operating at about seventy-five per cent 
of what might be called a normal year. 
On the basis of April, the sales are run- 
ning at the rate of about $48,000,000 per 
annum, which would bring April’s busi- 
ness close to $4,000,000. The first five 
months showed a rate of about $45,000.- 
000 a year, but the company will un- 
doubtedly make a better showing than 
this, since the improvement to date is 
undoubtedly of a permanent nature. 
T 

Electrical Exports for March. 

The total electrica} exports from the 
United States for the month of March 
showed a good improvement, since the 
slight decrease in electrical machinery 
from the preceding month was more than 
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made up by a marked increase in eg. 
trical appliances. Compared with a year 
ago there was a substantial increase. 

The official statistics prepared by the 
United States Department of Commere 
and Labor are as follows: 


March, February, March, 

1909. 1909. ° 1968, 
Appliances ...... Y$ 681,083 $ 462,856 $ 44154 
Machinery ....... 579, 499 598, 736 630,636 
Total o.oo... $1,260,582 $1,061,592 $1,135.17 


Below is given a list of the principal 
countries to which electrical products 
were exported in March, 1909, and als 
the value of these exports: 


—Electrical— 

Ap- Ma- 
Exported to— plances.  chinery. 
United Kingdom.............. $ 63,327 = $ 60,039 
Belgium coos 4ci4e.ws 4 ey ae aa 8,218 un 
Prance creea eee aae 11,549 20,792 
Germany sdk ohcn ee wheres eas 13,006 6,013 
Other Burope................. 11,455 46,143 
British North America....... 130, 016 48,256 


Central American States and 


Mexico © C66 ee s:sn acne dwn she vee 91,410 118,636 
Cüba oe sain ee salons Gus ae ari craps 39,947 14,453 
Argentina (iirc asad tes 24 4a 32,865 15,455 
Brazil- sermesi sa te a ewe ee 148,342 61,453 
Other South America......... 31,253 3.010 
Chinese Empire......assssssss  ceccee 10,38 
British East Indies........... caso 22,666 
Japan 6s koa weardireacaee 28,748 63.087 
British Australasia. ‘aww DTH 30,688 
Philippine Islands ........... 15,098 suas 
British Africa........ssssss.s 7,497 15,713 


Occupation Tax Ordinances Sustained. 


The Nebraska courts have sustained the 
occupation tax ordinances of the city of 
Lincoln as applied to the Traction Com- 
pany and the Nebraska Telephone Com- 
pany. In the traction case the court re- 
affirmed an opinion formerly given in the 
telephone case. In the telephone case the 
court refused to grant a rehearing. 

The Traction Company has fought the 
occupation tax ordinance since it became 
a law on January 1, 1907. The principal 
objection raised by the Traction Com- 
pany was that it had to pay five per cent 
om its gross receipts and that the same 
ordinance permits the city to credit the 
Citizens’ company upon the occupation 
fund with whatever per cent that com- 
pany agreed to pay in return for its fran- 
chise. For the franchise the Citizens 
company paid $1,000 and was to pay one 
per cent on gross receipts for fifteen 
years and two per cent thereafter. 
ede 

Developments in Brazil. 

A despatch from Rio de Janeiro states 
that the Rio de Janeiro Tramway Light 
and Power Company has voted to increat 
the stock from $25,000,000 to $40.000- 
000. The company, it is said, has secured 
control of the Ferro Caril de Jardin Bo- 
tanico, or the Botanical Gardens Railway: 
which owns, it is stated, seventy-five miles 
of line and about 350 cars. The London 
Stock Exchange has listed $6,000,000 five 
per cent fifty-vyear mortgage bonds 0 
$500 each. 
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TESTING OF TRANSFORMERS IN 
CENTRAL STATIONS. 


BY OMER F. DUBRUIEL. 


The static transformer, while in me- 
chanical make-up one of the simplest of 
electrical devices, is theoretically very 
complicated. 

In nearly all publications issued for the 
benefit of central-station operators, rela- 
tive to transformers, the matter is pre- 
sented in a too complicated form to be 
made of practical use and be appreciated 
by the central-station operator. It is the 
object of this article to present in a sim- 
ple manner methods of testing which will 
assist central-station operators in testing 
out transformers of any make, so that 


VARIAGLE 
MESISTANCE 


SPARHA CAP 


TRANSFORMER 
VNOER TEST 


FIG. 1—INSULATION TEST, 10,000 VOLTS, 
USING FIVE TRANSFORMERS. 


they can determine their relative value 
and performance. 

The tests are classified under three 
heads: 1. Tests to determine condition. 
2. Tests to determine performance. 3. 
Test to determine capacity. 

Tests to determine condition are: In- 
sulation breakdown test from primary to 
secondary; insulation breakdown test 
from primary to iron; insulation break- 
down test from secondary to iron; double 
or triple potential on the winding. 

Tests to determine performance of 
transformers are: Measurement of core 
loss and exciting current; measurement 
of impedance volts and watts; ratio of 
transformation ; polarity ; regulation. 

The test to determine capacity of trans- 
former is the heat run. 

INSULATION TESTS. 

All makes of standard transformers, 

that is, transformers designed to operate 


on circuits of approximately 1,100 or 
2,200 volts primary and 110, 220 or 440 
volts secondary, should withstand for a 
period of five minutes a difference of po- 
tential of 10,000 volts (alternating cur- 
rent) between primary and secondary, 
and 10,000 volts between primary and 
core, and 5,000 volts between secondary 
and core, and also withstand a no-load 
run at triple potential for one-half hour 
either on primary or secondary winding. 
(A. I. E. E. Standardization Rules.) 

The triple potential test should be 
made on a circuit of 125 cycles or more, 
as this test made on low-frequency cir- 
cuits is harmful to the transformer, due 
to the heavy exciting current. 
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FIG. 2.—TESTING FOR CORE LOSS 
AND EXCITING CURRENTS. 


It is desirable when making the insula- 
tion test between primary and secondary 
and between primary and core to have all 
leads of each winding together and also 
to ground the secondary winding to the 
core. 

In making the above tests it is advis- 
able to have a special transformer wound 
for 10,000 volts; but where this is not to 
be had the test can be made by using five 
transformers, each of approximately 2,000 
volts primary, as shown in Fig. 1. Care 
should be taken to bring the voltage up 
gradually on the 110-volt side of the 
transformers, as there is a potential dif- 
ference of 10,000 volts on the end trans- 
former between the primary and secondary 
windings. This method should be used 
only when the testing transformer cannot 
be obtained. 

The spark-gap indicated in Fig. 1 
should be adjusted according to the curve 
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of Fig. 14. After the adjustment is 
made and the sparking distance is at- 
tained between the new needle points, 
which must be used at every discharge, 
the power can be shut off and the spark- 
gap increased ten per cent above the dis- 
tance given in the curve, after which the 
voltage should be brought up to the for- 
mer adjustment,‘as shown by the voltme- 
ter in Fig. 1. The spark-gap, therefore, 
will not discharge unless the desired volt- 
age has been exceeded by ten per cent, 
and in that case will serve to protect the 
transformer from excessive strain. 


LOSSES. 


The losses that take place in a trans- 
former are the core loss and the copper 
loss. 
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FIG. 3.— RECORDING WATTMETER USED IN 
TESTING FOR CORE LOSSES. 


The core loss consists of the hysteretic 
loss, due to cyclic reversals of the particles 
of iron composing the core, and the eddy 
current loss, due to short-circuited cur- 
rents generated in the core. 

Testing for Core Loss and Exciting 
Currents.—The core loss is taken at the 
normal voltage of proper frequency, im- 
pressed across the low-voltage terminals 
of the transformer under test. Fig. 2 is 
a diagram of connections for this test. 
The wattmeter indicates the core loss, and 
the ammeter the exciting current. 

If no indicating wattmeter is available 
for this test a recording wattmeter may 
he used by connecting as shown in Fig. 3. 
This wattmeter should be of the same 
voltage as the transformer under test and 
of sufficient capacity to carry current as 
indicated by the ammeter. A five-am- 
pere meter will usually be the best suited 
for transformers up to and including fifty 
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kilowatt capacity. The core loss of a 
five-kilowatt transformer will be about 
forty-six to forty-eight watts. 

In connecting the wattmeter, care must 
be taken to install it exactly as instructed 
by the maker of the instrument. For ex- 
ample, take the Fort Wayne Type K watt- 
meter with 110-volt, sixty-cycle, sine 
wave impressed across the secondary ter- 
minals; the meter disc will make five 
revolutions in 93.5 seconds. 

The following formula may be used to 
obtain the core loss in watts: 

Revolutions of disc X constant marked 
on the meter disc X 3,600 = 

Seconds required to make these revolu- 
tions. - 


TRANSFORMER 
TEST 


FIG. 4—DETERMINING THE RESISTANCE 
BY FALL OF POTENTIAL METHOD. 


The greater the number of revolutions 
the more accurate the results will be. 
Several readings should be taken, and the 
average used to correct the readings. 

Testing for Copper Loss by Resistance 
Method.—When the resistances of the 
primary and the secondary coils are 
known, the copper loss may be calculated 
for any load on the transformer. Prob- 
ably the best method of determining the 
resistance is by the fall-of-potential 
method, as shown in Fig. 4, using direct- 
current instruments and either storage 
batteries of a sufficient capacity or a di- 
rect-current generator. In this method 
the current I and the voltage E are ob- 
served, and the resistance R calculated 


from Ohm’s law, R = = 


The copper loss is the sum of the PR 
losses of both primary and secondary 
windings. 
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The current for any transformer may 
be calculated as follows: 
Current = 
Capacity of transformer in watts 


Rated voltage 
For example, in a five-kilowatt trans- 
former rated 1,100/2,200 volts primary 
and 110/220 volts secondary, the full-load 
current in a 2,200-volt primary connec- 
tion will be 
5,000 
2,200 
current in a 220-volt connection will be 
5,000 
220 
Assuming the primary resistance to be 
eight ohms, and the secondary resistance 


== 2.27 amperes, and the secondary 


= 22.7 amperes. 


A.C Ov. 
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FIG. 5.—TESTING FOR COPPER LOSS BY 
WATTMETER. 


to be 0.09 ohm, the copper loss by resist- 
ance will be, in the 

Primary...... 2.27 X 8. = 41.2 watts 
Secondary ....22.7° X .09 = 46.4 watts 


Total 

Therefore, the copper losses at full load 
on a five-kilowatt transformer are approx- 
imately eighty-eight watts. . 

Testing for Copper Loss by Wattmeter. 
—The copper loss, as determined by the 
wattmeter method, includes eddy-current 
losses due to the cutting of the windings 
by the leakage flux; therefore, the copper 
loss by wattmeter will be slightly higher 


than the T'R loss measured by the fall-of- 


potential method in a well-designed trans- 
former. When the conductors are not suf- 
ficiently subdivided, the eddy currents in 
the same will be very large. 

If to the copper loss be added the con- 
stant core loss, the total losses and the effi- 
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ciency losses may be determined for each 
load. 

The connections for this test are shown 
in Fig. 5. It should be made preferably 
on the primary side with secondary wind- 
ing short-circuited and with full-load cur. 
rent in the windings. Care should be 
taken in short-circuiting the secondary to 
have as good contacts as possible, and con- 
necting cables as short as possible. A 
recording wattmeter may be used for this 
test by the same method as that described 
under core loss. 

Testing for Impedance—The impe- 
dance of the alternating-current circuits 
corresponds to the resistance of direct 
current circuits, and is frequently er- 
pressed in impedance volts. The im- 
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FIG. 6.—CONNECTIONS FOR MAKING 
RATIO TEST. 


pedance voltage of a transformer is the 
pressure required to force full-load cur- 
rent through either winding with the 
other short-circuited. 

The impedance volts may be measured 
by a voltmeter connected as shown in Fig. 
5. This voltage should be measured with 
full-load current flowing in both primary 
and secondary. 

The impedance voltage varies from two 
to six per cent of the rated primary volt- 
age of the transformer under test. Where 
there is no variable resistance to be hed, 
as shown in Fig. 5, a simple method of 
obtaining the percentage of impedance !8 
as follows: 

Short-circuit the secondary of the trans- 
former through an ammeter (which 
should be of sufficient capacity to take 
care of at least 200 per cent of secondary 
full-load current), and to the primer’ 
winding apply the pressure of 110 volts 


: 
ee 
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alternating current. Both windings should 
be connected for their highest voltage in 
this test. 

The impedance will then be: 

Pressure applied to primary winding | 


Rated primary voltage X per cent of load 
shown by ammeter 
= per cent impedance. 


RATIO AND POLARITY TESTS. 


Before a transformer is put into service 
it is well to make sure that the ratio and 
connections are correct. The ratio should 
be absolutely correct, otherwise the deliv- 
ered voltage will be either too high or too 
low, causing short lamp life or low can- 
dlepower. Correct ratio is essential in 
multiple connection of transformers, 
otherwise cross-currents will exist, causing 
undue heating, and eventually the burn- 
ing out of some of the transformers. 

To make the ratio test (Fig. 6), see 
that the small switch P, controlling the 
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FIG. 7.—CONNECTION FOR POLARITY 
TEST. 


lamp, is open, then close the secondary 
switch R first to S, then to S’. If the 
transformers are of equal ratio, then the 
two voltages will be the same. 

The correct polarity of a transformer 
is always another condition which must 
be taken into consideration when connect- 
ing two or more transformers in parallel. 
In speaking of transformers having the 
same polarity is meant that the instanta- 
neous direction of currents in the leads 
joined must be the same. 

A transformer whose exact ratio and 
polarity are known should be available in 
making the following tests: Referring to 
Fig. 6, A is the transformer under test, 
and B a transformer of standard ratio 
and polarity. 

The secondaries of the two transform- 
ers are connected in series, and to their 
common connection, one terminal of the 
voltmeter is connected, the other voltmeter 
terminal being connected to the central 
point of the single-pole, double-throw 
switch. One or more incandescent lamps 
in series, whose combined voltage is equal 


to the total voltage of the two secondaries, 
are connected across the secondary leads 
of the transformer to determine the po- 
larity. 

To make the polarity test, see that the 
secondary switch R is open, and the small 
switch P is closed, putting the lamps in 
circuit, then close the main switch, and if 
the lamps light up, the polarity of the 
two transformers is the same. 

If no standard transformer is to be 
had, another easy method of making ratio 
and polarity tests is as follows: 

The ratio can be determined by simul- 


FIG. 8.—METHOD OF TESTING FOR POLAR- 
ITY, WITH THREE-PHASE CURRENT. 


taneous readings of the primary and sec- 
ondary voltage of the transformer under 
test at no load. To read the primary 
voltage, a potential or standard trans- 
former of ten or twenty to one ratio may 
be used to step down the voltage to get 
within the range of a standard voltmeter. 
To get an accurate determination of ratio 
this test can be made only with carefully 
calibrated instruments. 

The polarity test is indicated in Fig. 7%. 
The leads of the transformer are brought 
out so that when B and D are connected 
together, a continuous winding is formed 
from A to C, including all primary and 
secondary coils. Therefore, if the given 
voltage is impressed at AB, the voltage 
at AC will be greater than the impressed 
voltage if the leads are brought out prop- 
erly, and less than the impressed voltage 
if improperly brought out. 

Another method of testing polarity, 
where three-phase current is available, is 
as follows: Assuming that a high-volt- 
age, three-phase supply is available, the 
primaries of the three transformers will 
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be connected in delta, as shown in Fig. 8. 
The secondaries will be connected up in 
delta with a voltmeter capable of with- 
standing twice the secondary voltage of 
one transformer. If the three transform- 
ers are all of the same polarity, then the 
potential difference across the voltmeter 
will be zero. If the polarity of any one 
of the three transformers differs from the 
other two, then the potential difference 
across the voltmeter terminals will be 
twice the voltage of one transformer. 


To 
Generator 


RESISTANCE 


VARIABLE 


Excinin€ 
CIRCUIT 


FIG. 9—HEAT TEST BY OPPOSITION 
MEHOD. 


If low-voltage, three-phase current only 
is available, then the secondaries should 
be connected in closed delta on the three- 
phase circuit, and the primaries connected 
up in delta with one leg open-circuited. 
There should be inserted in this one cir- 
cuit an auxiliary transformer to step down 
to suitable voltage for the voltmeter, as 
in the event of one transformer being of 
the wrong polarity, the voltage will then 
be twice the primary voltage; it is there- 
fore necessary to protect the voltmeter 
against burnout, and this can be done by 
using a step-down transformer of known 
ratio and connecting the voltmeter to its 
low-voltage side. 


HEAT TEST. 


The temperature at which a transformer 
operates is the factor which limits its out- 
put and affects its life and efficiency. 
High operating temperature causes de- 
terioration of insulation, increased core 
loss, due to aging of the iron, and in- 
creased copper loss, due to increased re- 
sistance of copper. 

The American Institute of Electrical 


ust 


Engineers recommend that the tempera- 
ture rise of transformers for continuous 
service shall not exceed fifty degrees cen- 
tigrade, as determined in the electric cir- 
cuits by resistance, and in all other parts 
by thermometer. 

To obtain the temperature rise the 
transformer is operated with full-load 
current of proper frequency until the 
temperature shall have become constant. 
There are two general methods of obtain- 
ing full-load current. 

First Method.—The transformer mav be 


O C CIRCUIT 


VOLTMETER 


TRANSFORMER 
UNDER TEST 


FIG. 10.—METHOD OF MAKING INSULATION 
RESISTANCE TEST. 


connected to a circuit of proper voltage 
and frequency and full-load current ob- 
tained by loading the secondary with 
lamps or other resistances. 

The energy in kilowatt-hours required 
for this method equals the kilowatt ca- 
pacity of the transformer multiplied by 
the time of test in hours. As the energy 
required for a transformer of three to five 
kilowatts capacity or over would be very 
large, this method is not used except with 
transformers of the smallest size. 

Second Method.—This method is known 
as the “loading-back” or “opposition” 
method or “method of pairing,” and has 
the advantage in that no energy except 
that to supply the copper and core losses 
is necessary. Therefore this method may 
be used with transformers of large kilo- 
watt capacity, with very little energy con- 
sumption. 

Two transformers having the same 
voltage and ratio and as near the same 
kilowatt capacity as possible are required 
for this test. The secondaries are con- 
nected in parallel (as shown in Fig. 9) 
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and excited from a circuit of proper volt- 
age and frequency, thereby inducing nor- 
mal voltage in each primary; the two pri- 
maries are connected in series, but in 
opposition, thus making their combined 
voltage zero. 

As each transformer is in effect short- 
circuited by the other, it follows that ap- 
proximately the sum of their impedance 
voltages applied across the primaries will 
impress full-load current in both primary 
and secondary windings. This impressed 
voltage may be obtained from a small 
auxiliary transformer having a lamp bank 
or other suitable resistance in series with 
the coils, by which the voltage may be 
adjusted until full-load current flows in 
both windings. 
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FIG. 11.—RELATION OF CORE LOSS AND 
VOLTAGE. 


Before commencing this test the trans- 
former should be filled with oil and left 
in the room in which the test is to be 
made long enough to attain the same 
temperature as the room. Three accurate 
thermometers are necessary for this test, 
one to be suspended in the room, one in 
the oil in the transformer case, and one 
with its bulb secured to and in contact 
with the outside of the transformer case 
by putty. 

The procedure is to record temperatures 
as shown by the thermometers and to 
measure resistances of primary and sec- 
ondary, as under copper loss; record ther- 
mometer readings every half hour and re- 
sistance of primary and secondary alter- 
nately every half hour. The primary and 
secondary temperature rise must be fig- 
ured from their respective readings. 

The temperature rise of the windings 
may be determined from their respective 
readings by the following formula: 
Resistance hot — resistance cold X 250 = 


Resistance cold 
temperature rise in degrees centigrade. 


Vol. dA—No. 22 


The core loss, exciting current, and 
copper loss should be determined before 
and after the heat run. The copper loss 
will be greater at the end, due to increased 
resistance at the high temperature. 

The core loss and exciting current 
should be less at the end of the test than 
at the start; if this is not the case, the 
transformer is either not well insulated 
or is not thoroughly dried out. If the 
core loss increases instead of decreases at 
the end of the run, it would be well to 
measure the insulation resistance to de- 
termine the condition of the insulation. 

The insulation resistance of a well-in- 
sulated transformer thoroughly baked out 
should be not less than one megohm 
from primary to secondary, or from pri- 
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FIG. 12.—RELATION OF COPPER LOSS AND 
VOLTAGE. 
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mary.or secondary to ground. Fig. 10 
shows the method of making the insula- 
tion resistance test. The supply voltage 
may be any voltage from 110 to 550 volts 
direct current; the voltmeter should have 
sufficient range to measure the supply 
voltage. 

Insulation resistance is the total 
voltage Jess the voltmeter reading between 
winding and ground or between primary 
and secondary, multiplied by the resist- 
ance of the voltmeter, and this result di- 
vided by the voltmeter reading between 
the winding and ground or between pir 
mary and secondary will give the insula- 
lion resistance in ohms. 

| REGULATION. 


The regulation of a transformer 1° : 
per cent increase of the secondary care 
voltage as the load is decreased from ful 
load to no load. This test should be made 
by observing the voltage at the secondary 
terminals of the transformer, at full load 
and no load, the primary voltage and fre- 
quency being held constant at all n 

T'He regulation. expressed in per cen 


line 


r is the 
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will be the difference between the full- 

load and no-load readings divided by the 

rated secondary full-load voltage of the 

transformer and multiplied by 100. 
EFFICIENCY. 


The efficiency of a transformer is the 
ratio of its net power output to its gross 
power input, the current being measured 
with non-inductive load. The power in- 
put includes the output plus the core 
loss and the T'R loss of both primary and 
secondary windings at a given load on the 
transformer. 

The copper loss as found by a watt- 
meter may be used instead of the calcu- 


lated I'R loss in calculating the efficiency. | 


For example, we will take a five-kilo- 
watt, sixty-cycle, 1,100/2,200 volts pri- 
mary, 110/220 volts secondary trans- 
former. 


RATo or Coac loss To 60 Crewe Come Lols 


FIG. 13.—RELATION OF CORE LOSS AND 
FREQUENCY. 


Primary, 2,200-volt connection, 2.27 am- 
peres. 
Secondary, 220-volt connection, 22.7 am- 
peres. 
Resistance of primary, eight ohms. 
Resistance of secondary, .09 ohim. 
Losses Full Load.— 
Primary I'R, 41.3 watts. 
Secondary T'R, 46.4 watts. 
Total T'R, 87.7 watts. 
Core loss (which is constant), forty-eight 
watts. 
Total loss, 135.7 watts. 
Output at full load, 5,000 watts. 
Input at full load, 5,135.7 watts. 


5,000 


Efficiency = -X 100 = 97.35 per 


5, 
cent. | 
Losses Half Load.— 
Total TR (= 14 of full-load PR loss), 
21.9 watts. | 
Core loss, forty-eight watts. 
Total loss, 69.9 watts. 
Output, 2,500 watts. 
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Input, 2,569.9 watts. 
2,000 


Efficiency = - 
2,569.9 


X 100 = 97.3 per 


cent. 

All-Day Effictency—The all-day effi- 
ciency of a transformer is the ratio of the 
output to the input during twenty-four 
hours. 

Taking the same transformer as above, 
with full load for two hours; half load 
for two hours; quarter load for two 
hours, and one-tenth load for eighteen 
hours, the all-day efficiency is determined 
as follows: 


Output in 
Full Watt-Hours. PR Loss. 
Load. 10,000 174.5 
lf, 5,000 43.8 
14 2 500 11.0 
1/10 9,000 15.8 
26,500 245.1 


S 
HicovorTs 


FIG. 14.—RELATION OF SPARK GAP AND 
VOLTAGE. 


(‘ore loss for twenty-four hours, 48 X 24 
= 1,152 watts. 
Total loss for twenty-four hours = 1,152 
watts + 245 = 1,397 watts. 
Total output for twenty-four hours = 26,- 
500 watts. 
Total input for twenty-four hours = 27,- 
897 watts. 
26,500 
All-day efficiency = -~-- 
27,897 


bj 


x 100 = 95 


per cent. 
OIL FOR TRANSFORMERS. 


The oil used in transformers performs 
two important functions; it serves to in- 
sulate the various coils from each other 
and from the core, and it conducts the 
heat from the coils and core to some 
cooler surface, namely, the transformer 
case, where it is dissipated in the sur- 
rounding air. 

It is evident that the oil should be 
free from any conducting material, It 
should be sufficiently thin to circulate 
rapidly when subjected to difference of 
temperatures at different places, and it 
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should not be ignitible until its tempera- 
ture is raised to a very high value. 

A good grade of transformer oil should 
show very little evaporation at 100 de- 
grees centigrade; it should not give off 
gases at such a rate as to produce an 
explosive mixture with the surrounding 
air at a temperature below 180 degrees; 
it should not contain moisture, acid, al- 
kali or sulphur compounds. 

It has been shown that the deteriorating 
effect of moisture on the insulating quali- 
ties of an oi] is very marked. Moisture 
to the extent of 0.06 per cent reduces the 
dielectric strength of the oil to about 
fifty per cent of the value it has when 
free from moisture, but there is very little 
further decrease in the dielectric strength 
with an increase in the amount of mois- 
ture. 

Dry oil will withstand a breakdown test 
of 25,000 volts between two 0.5-inch 
knobs separated by 0.15 inch. 

The presence of moisture can be de- 
tected by thrusting a red-hot nail into 
the oil; if the oil “crackles,” water is 
present. 


ee 
Quick Telephone Service. 

The number of telephone calls that can 
be answered in a few minutes in a well- 
equipped office, as well as the importance 
of news for Wall Street, was recently well 
illustrated. 

All the private wires to Washington, 
all the press associations and other news 
services, except one, announced that the 
government had won the day of the de- 
cision in the famous commodities case. | 
The latter “flashed” the news that the 
Vailroads had won. 

This firm stood by their announcement. 
and details of the decision soon rallied 
prices and sent Reading above 150. 

In the ten or fifteen minutes of Wall 
Streets uncertainty, however, the tele- 
phone switchboard of the firm that had 
the correct information received between 
200 and 300 calls of inquiry, to every 
one of which there was only time to give 
the unqualified reply: “The Railroads 
Win.” 

It is probable that never before in tele- 
phone history were so many telephone 
calls answered in so few minutes. 
apo 

Platinum Drops $1 an Ounce. 

A decline of a dollar an ounce in the 
price of platinum, which is used exten- 
sively in the electrical field, for the manu- 
facture of high-grade mountings for dia- 
monds and other precious stones, and for 
laboratory apparatus is reported. 
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A NEW SYSTEM OF WIRELESS 
TELEGRAPHY USED BY THE 
TELEFUNKEN COMPANY. 


BY COUNT ARCO. 


After it had been discovered that by 
means of the Poulsen arc it was possible 
to generate undamped oscillations of con- 
siderable energy, several scientists, espe- 
cially those of a theoretical turn of mind, 
were inclined to lay too much stress on 
the advantages of this system, and the 
opinion was expressed in several quarters 
that undamped oscillations obtained from 
arc lamps would replace the other meth- 
ods of generation within quite a short 
time. Practical men spoke against this 
enthusiasm, and drew attention to the nu- 
merous disadvantages present in the new 
system. Today, scarcely three years after 
this period, it cannot be denied that the 
warning of the practical men was justifi- 
able, and that the disadvantages of the 
arc lamp are even greater than the great- 
est skeptics thought. Not only from the 
practical point of view has the system 
been found disadvantageous, on account 
of the heavy upkeep and the many compli- 
cations, but from a purely electrical point 
of view as well the position is the same. 
Of the energy generated at the sending 
end only a small fraction—at most one- 
tenth—is converted into electrical oscil- 
lations. For this reason both apparatus 
and machinery must be large and heavy. 
Moreover, the theoretical advantage— 
great freedom from disturbance from 
other stations and from atmospheric ef- 
fects—is not obtained in practice. 

Within the last year the Telefunken 
Company has designed a new system 
which is a compromise between the spark 
system of Marconi and that known as the 
undamped oscillation system. This new 
system is known as the “singing spark” 
(tönende Funken) system. 

As regards the technical peculiarities of 
the new system, it may be said that it 
depends on spark methods, which in them- 
selves depend on the principle published 
in December, 1906, by Prof. Max Wien 
and called by him “Stosserregung.” This 
name has been changed by the Gesell- 
schaft für Drahtlose Teiegraphie to 
“quenched spark” (Löschfunken). This 
principle has been so perfected by the 
company that the sparks follow each other 
equally and regularly; so regularly, in 
fact, that they give out a queer musical 
tone, and to this system the name of 
“singing spark” has therefore been ap- 
plied. 
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The first two types of station con- 
structed by the company are: (1) A 
ship or land station having a capacity of 
from one-half kilowatt to two kilowatts, 
and suitable for both large and small 
ships as well as for portable military sta- 
tions. It has a radius of action of 62.5 
to 500 miles both to land stations and 
ships. (2) The largest ship station at 
present erected, having a capacity of from 
eight kilowatts to ten kilowatts. With 
this type it will be possible with standard 
ship antenne, under favorable conditions, 
to transmit 1,875 miles, a distance which 
has never before been reached from ship 
to ship. The same station is also suitable 
for work on land with correspondingly 
larger antenne. 

The practical and technical advantages 
of the new system over the older spark 
methods, as well as over the undamped 
arc oscillations, are summarized as fol- 
lows: 

Singing sparks allow the work to be 
carried on with considerably smaller an- 
tenne than do the usual wireless systems. 
The reason for this lies in the speed with 
which the sparks follow each other in the 
secondary circuit, thus making it possible 
to transmit greater power from the an- 
tennæ at a smaller maximum voltage than 
formerly. For this reason the new sys- 
tem js specially suitable when it is nec- 
essary to transmit over long distances 
with small antenne. Theoretically this 
should also be the case when arc lamps 
are used, as for a given amount of energy 
the voltage lost in the antenne is a mini- 
mum. Practice, however, has shown that 
with are-lamp installations the maximum 
height of mast must be employed, say 
from 300 feet to 330 feet, while with the 
new system the same distance can be cov- 
ered with masts about half this height. 
The reason for this contradiction between 
theory and practice is explained by the 
fact that the nominal oscillation energy 
from the arc lamp can be generated only 
when the wave length is very great, which 
means high antennæ. On the other hand, 
singing sparks work as well with the 
smallest as with the greatest wave lengths. 

Singing sparks allow a high machine 
efficiency to be obtained, for, according 
to the size and suitability of the appara- 
tus, from fifty to seventy-five per cent of 
the machine output can be changed into 
energy at the antenne. With the old 
spark systems the maximum figure was 
twenty per cent, and in the are lamp 
arrangement ten per cent. In places 
where current for working the station has 
to be specially generated, this superiority 
obtained by using singing sparks will lead 
to a considerable decrease in the working 
costs. Further, it is specially advantageous 
where questions of weight and volume 
have to be considered, since in small ships 
and portable stations with this system the 
power and weight for an equal range is 
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only about a quarter that needed for ar. 
lamp stations. On account of this great 
efficiency another advantage arises. The 
wear and breakdowns of the apparatus are 
small, because of the small heat losse 
present, while regulation of the spark 
length, or of any other important part. 
of the new sender is hardly ever neces. 
sary. On this point Dr. Kiebitz has re. 
marked that “in the singing spark sy. 
tem we may have a final solution to the 
problem of high frequency generation.” 

With the new system it is possible to 
build senders as large as may be desired 
without any such limitations (e. g., in 
the wave length) or difficulties (e. g.. in 
the constancy of the oscillations) as occur 
when a large amount of energy is trans- 
mitted. The new system behaves quite 
like the spark method, in which power as 
great as 100 kilowatts can be transformed 
into oscillations (though at a verv low 
efficiency). It works better than the arc 
method of generation, for in this system 
if a large amount of energy is used, there 
not only is excessive damping on the long 
wave lengths, but irregularities of many 
kinds creep in, because at very high volt- 
ages and currents an arc lamp is unsteady 
and the great development of heat gives 
rise to a rapid burning away of the elec 
trodes. As, moreover, these inconstant 
conditions in the arc have an influence 
cn the frequency the system is put at a 
still further disadvantage. Such altere- 
tions are much more likely to occur st 
large stations, and it has been up to date 
impossible to install this method of work- 
ing for plants of large size. 

The sender in the singing spark system 
is almost as noiseless in its working 88 
is the arc lamp. 

The sender transmits only one wave, 
and is thus different from the spark 
sender, which transmits two coupl 
waves. This fact marks a great step for- 
ward, as the receiver is able to utilize the 
total sender energy, and, owing to the 
disappearance of the two coupled wave, 
multiple telegraphy, is made much more 
easy. Under such conditions numerous 
stations can work undisturbed close W 
each other. x k 

The wave sent out by the singing spa 
shows a very small damping, Viz.; between 
0.08 and 0.025, thus enabling a Yey 
sharp tuning and great freedom from 
disturbance in the receiver to be obtainet. 
The freedom from disturbance may, © 
cording to circumstances, be much greater 
than that obtained with undamped ae 
lations. It varies, under conditions to 
hereafter described, from two to five per 
cent. T 
These singing oscillations reman f f 
lutely constant, and are independent > 
the arrangement and mechanical pror 
erties of the spark gap, and very m 3 

' can 
greater freedom from disturbance =a f 
cbtained than with the arc lamp. seal 
latter the greatest freedom is theor!” = 
from one-half to one per cent, ae 
the frequency does not depend upo 
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electric constants of the circuit alone, but 
on the arrangement, length and properties 
of the arc. So long as the principle of 
generating undamped oscillations has to 
depend for its frequency on so variable 
a value as an arc lamp, ideal freedom 
from disturbance will never be obtained. 
In spite of the control of the resonance 
by means of a wave measurer, the fre- 
quency of the arc lamp alters, and a 
choice has to be made at the receiving 
end between a highly untuned receiver, 
whose intensity constantly varies so that 
certain telegraphic working is difficult, 
and a receiver very slightly free from 
disturbances, in which the total employ- 
ment of the resonance is renounced, so 
that the range is reduced. Arc-lamp 
practice requires that the latter method 
should be chosen. The real freedom from 
disturbances of undamped waves reaches 
only five to six per cent, and even this, 
from the fact which we mention below, is 
seldom obtained in practice. The free- 
dom from disturbances of two to five per 
cent obtained with singing waves may 
be understood by considering the follow- 
ing example: At the three angles of an 
equilateral triangle, ABC, three stations 
of equal power are placed, A and B being 
fitted with senders and C with a receiver. 
C can then, as desired, receive from A 
or from B when these have a difference 
of wave length of only five per cent. This 
condition depends on the fact that the 
distance apart of the three stations is as 
great as possible for the energy available, 
so that the telegrams will not arrive at 
C with very great intensity. If the dis- 
tance apart of the three stations is re- 
duced to one-half that mentioned above, 
the senders at A and B can be made dif- 
ferent by three per cent instead of five 

r cent, or by still smaller differences 
if the distances are still further altered. 
When speaking of freedom from disturb- 
ances, it is understood that the percentual 
differences which must necessarily be pres- 
ent at the maximum range are included. 

Singing sparks allow a large scale of 
oscillations to be obtained, while with the 
old spark stations only certain fixed waves 
could be sent out; and, on account of 
electrical resonance, the scale of waves 
could only differ from the fundamental 
of the antenne by about double the wave 
length. It is possible with this new sys- 
tem to obtain oscillations of wave lengths 
four, five, and even six, times as long 
as the fundamental, though the range 
gradually decreases. This new system 
behaves exactly like the arc-lamp system, 
except that the singing oscillations have 
the advantage that antenne with very 
small fundamentals can be used, while 
with arc lamps these large scales of oscil- 
lations can only be employed with very 
high masts and long antenne. The gen- 
eration of the different oscillations can be 
obtained on the new system in a very 
simple way by using the regulating ar- 
Tangement known as a variometer, and 
without the use of a wave measurer being 
generally necessary. 

As mentioned in the previous para- 
graph, the system allows very short oscil- 
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lations to be transmitted. Short oscilla- 
tions are, however, more absorbed on the 
way, though this apparent disadvantage 


` is often a very great advantage from the 


military point of view. Suppose a mes- 
sage is sent with very short oscillations 
te a station fifty kilometres away, 
and is received with great intensity. The 
enemy at a distance of, say, 100 kilo- 
metres, would scarcely be able to pick up 
anything, even with the most delicate 
instruments, while the behavior of longer 
waves is quite different. Over open coun- 
try, distances of over 200 kilometres to 
300 kilometres can be covered by these 
waves, and they possess the advantage 
that a listener a little further off cannot 
understand anything. It is further pos- 


sible, by using quite short waves, to remove . 


the instrument from the operation of large 
stations which only work with long waves. 
The use of short waves, also, predicates 
an extraordinarily high antenne eff- 
ciency, as, on account of the more speedy 
transmission of energy with short waves, 
the maximum energy for a given antenne 
can be increased. 

The system of singing sparks allows 
under all circumstances, unlike the arc 
lamp, full freedom from disturbance, as 
the intensity of the oscillations can be 
regulated in a most simple fashion be- 
tween wide limits. Even with a station 
having a range of several thousand 
kilometres, the intensity can be so re- 
duced that telegrams will only be heard 
over a distance of 100 kilometres, and, 
further, “tapping” by unauthorized per- 
sons is made very difficult and the free- 
dom from disturbances is greatly in- 
creased. Take, as an example, that given 
above. Suppose the range of a sender, 
say, at B, to be reduced to one-hundredth 
of the distance from B to C, a five per 
cent freedom from disturbance will be- 
come, perhaps, thirty per cent if B does 
not reduce its sending intensity. To do 
this is quite possible with the new system, 
while regulating an arc lamp on a small 
current leads to an unsteadiness of the 
flame and makes the apparatus work 
badly. It is, therefore, not very correct 
to speak of a freedom from disturbance 
of five per cent with the arc lamp when 
in many cases a freedom from disturbance 
of only twenty to thirty per cent is really 
obtained. | 

Perhaps the yreatest advantage of 
the new singing spark is the fact that the 
signals are transmitted as clear musical 
tones. Musical sparks have already been 
often proposed and also partly developed. 
but the tone cannot be made clear, and 
only by the absoluté clearness and regu- 
larity of sound were the above results 
obtained with the new system. With 
audible working from the old spark sta- 
tions the signals in the telephone were 
received as ticks. Each time the spark 
passed the membrane moved, while with 
the arc lamp similar noises were also ob- 
tained. Similar phenomena are noticed 
with atmospheric discharges in receivers 
at these stations, and with this arrange- 
ment the working was often disturbed in 
spark stations; but the conditions were 
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much worse in arc stations, as the noises 
from atmospheric disturbances are very 
much like those given by the latter type 
of working. It is, however, quite differ- 
ent when receiving the sound from the 
musical-spark system. However numer- 
ous and strong the discharges may be, an 
even slightly skilled telegraphist can dis- 
tinguish them by their singing tone. 
The sound, if it is truly musical, can be 
clearly heard, even if it is very weak. 
Ii may be said that for the first time 
since the invention of wireless telegraphy 
a system has been obtained which enables 
telegraphic work to be carried on through 
the heaviest atmospheric disturbances, and 
up to the limit when the detector would 
break down under the atmospheric dis- 
charge. The use of a particular tone 
gives the sender a certain individuality. 
Turning again to the three stations at 
the corner of a triangle, it may be sup- 
pesed that station A gives a sound with 
a frequency of 500 per second, and B 
one with a frequency of 1,000, so that 
C can receive telegrams at the same time 
to both stations quite separately with only 
one antenna, a receiving apparatus, a de- 
tector, and only when the two senders are 
transmitting oscillations of nearly the 
seme wave length need two operators be 
present, one of whom writes down the 
telegram with the higher sound and the 
cther the one with the lower. By this 
means great simplicity in working and 
quite considerable freedom from disturb- 
ances are obtained. It is no longer neces- 
sary to tune the receivers for multiple 
telegraphy, for it often occurs with this 
arrangement that the sender for which 
the receiver is not tuned begins to work. 
To prevent this danger a suitable working 
rule has not yet been found. Electrical 
tuning, by using a long wave scale, can 
also be obtained, and by this method not 
cnly two, but a great number of stations 
can work without disturbance from each 
other. 

The system of singing sparks allows 
an acoustic tuning of the receiver to be 
obtained by the use of clear musical tones, 
while these, as shown under the last para- 
graph but one, depend on the selective 
capacity of the human hearing, so that 
certain parts—for instance, parts of a 
so-called sound intensifier—can be im- 
posed on the frequency of the sounds re- 
ceived, and prevent senders of other 
sounds, impulses from ordinary spark sta- 
tions and especially atmospheric disturb- 
ances from interfering. 

As to a receiver for this new system, 
all the well-known acoustic receivers can 
be used, and no “Ticker” is necessary at 
the receiving end. In spite of this, a new 
receiver has been designed for all sizes of 
stations, which both in construction and 
in electrical arrangement does not differ 
considerably from the present type of re- 
ceiver. A special receiver has also been 
designed which, as a result of a number 


1See Rlektrotechnteche Zeitechrift;-1909;, No: 10. 
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of measurements, has been shown to be 
capable of receiving over a large scale of 
wave lengths, from 200 to 3,000 metres, 
with a very small loss from damping in 
the tuning arrangements. The operation 
of the rectifying detector, working on the 
principle of the contact detector, is very 
sensitive, being about twenty per cent 
more sensitive than the electrolytic type. 
It is also very constant, and is not dis- 
turbed either by atmospheric discharges 
or by “over-intensity” due to neighboring 
or strong senders. In connection with 
this receiver two boosting apparatuses 
have been designed which employ the spe- 
cial advantages of the new form of musi- 
cal sender. Both these apparatuses are of 
great practical importance. There is then 
the calling apparatus, which is emploved 
instead of the telephone receiver on the 
standard receiver, and rings an electric 
bell whenever a singing sender works for 
over ten seconds; but for atmospheric dis- 
charges and for discharges from the usual 
spark sender, as well as for Morse signals, 
it does not ring, though the calling ar- 
rangement operates up to the limit of 
hearing capacity. The second apparatus 
is a resonance relay, which makes it pos- 
sible to intensify the weakest signals while 
still keeping them as clear musical tones, 
so that they can be received in the sta- 
tion. Such an increase is only possible 
by the use of a body oscillating with me- 
chanical resonance, and the sound must be 
quite clear. By the use of a relay, atmos- 
pheric disturbances are practically. cut 
out, as single discharges only slightly in- 
fluence the resonance system. Several re- 
Jays of different tones make it possible to 
differentiate between signals from differ- 
ent senders which are transmitting with 
equal wave lengths but different notes, 
and differentiations to be made without 
the help of the human ear, which be- 
comes tired. 


ope 
The Faraday Society. 

The forty-fourth ordinary meeting of 
the Faraday Society was held on April 
27, at the Institution of Electrical Engi- 
neers, London. Dr. V. H. Veley occupied 
the chair. A paper entitled “Experi- 
ments on the Current and Energy Effi- 
ciencies of the Finlay Electrolytic Alkali- 
Chlorine Cell,” by F. G. Donnan, J. T. 
Barker and B. P. Ifill, was read in ab- 
stract by Professor Donnan. 

This electrolytic cell is characterized 
by the use of a double diaphragm and cen- 
tral brine compartment, whereby the brine 
solution continuously flows under head 
fiom the central compartment through 


the diaphragm to the anode and cathode 
compartments, and from these to suitable 
outlets. By a suitable arrangement of 
overlapping holes and slots any number 
of compartments (anodic, cathodic, and 
brine) and corresponding electrodes can 
be bolted together. The various compart- 
ments are constructed by placing between 
the diaphragms thin rectangular or square 
frames of waxed cardboard about two to 
three millimetres thick. The various 
layers of electrolyte are therefore simply 
thin sheets of liquid, so that the elec- 
trical resistance per square foot of elec- 
trode surface is reduced as much as pos- 
sible. The anodes consist of rods or slabs 
ot Acheson graphite, the cathodes of sheet 
iron. The counter-flow of electrolyte 
gteatly aids in reducing the loss of effi- 
ciency caused by electrical migration of 
the hydroxyl ions toward the anode, and 
by diffusion and convection of dissolved 
chlorine to the cathode. 

The experiments described in the paper 
were carried out with small laboratory 
models suitable for ten to twenty amperes, 
and had as their object the determination 
of the current and energy efficiencies of 
the cell. The experiments show that it 
is possible with the Finlay cell to make 
very much stronger alkali at much higher 
current and energy efficiencies than in 
single-diaphragm cells with non-percolat- 
ing electrolyte. So far as published data 
go, the results obtained with the Finlay 
cell appear to be superior to those ob- 
tained with the Aussig “bell-jar” process, 
especially with regard to energy efficiency. 
A comparison with the results obtained 
with the Townsend cell is dificult, for 
want of sufficient data, but it is believed 
that the Finlay cell would not be likely 
to suffer from such a comparison. 

Robert Finlay explained that certain 
disadvantages inherent in the ‘small cell 
tested by the authors were eliminated in 
the large units. He believed that in its 
latest form the cell left little room for 
further improvement. Solutions contain- 
ing eight grammes caustic soda per 100 
cubic centimetres could now be made at a 
veltage of three from brine at ordinary 
temperatures, and with a current efficiency 
of 98.0 per cent, a yield forty per cent 
higher than that of the most successful 
electrolytic process now worked in Eng- 
land. One of the chief features of the 
cell was the absence of secondary reac- 
tiona. 

Dr. Charles J. J. Fox read a paper 
“On the Coefficients of Absorption of 
Nitrogen and Oxygen in Distilled Water 
and Sea Water, and of Atmospheric Car- 
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bonic Acid in Sea Water.” These co. 
efficients have acquired some significance 
of late years, especially in connection with 
that group of physical problems of which 
Arrhenius’ work on the diathermancy of 
the atmospheric gases, and especially CO, 
and its effect upon terrestrial tefnpera- 
tures is typical, and again in connection 
with the problems concerning the dynamic 
processes of pelagic life. 

Dr. Percy E. Spielmann read a paper 
“On the Electromotive-Force of Certain 
Platinum Compounds, with Special Ref- 
erence to the Oxygen-Hydrogen Gas Cell.” 
The author, in association with Prof. R. 
Lorenz, has investigated the electromotive 
forces of certain platinum hydrated oxides 
and salts from the point of view of the 
latter’s “Oxyd-Theorie” for the Grove gas 
cell. The conclusions show that it is in 
the highest degree likely that the electro- 
motive-force of the oxygen-hydrogen cell, 
as usually constructed, is due to a definite 
hydrated oxide formed by the direct oxi- 
dation of the platinum electrode by oxy- 
gen in presence of the electrolyte; this 
substance, however, has not yet been 
chemically prepared. The theoretical 
value of 1.23 volts can only be reached at 
temperatures high enough to prevent hy- 
drated oxides from forming, i. e., yhen 
a true reversible cell exists. ae 

A general. discussion of this paper was 
participated in by Drs. F. G. Donnan, 
G. Senter, C. J. J. Fox, N. T. M. Wils- 
more, V. H. Veley and P. E. Spielmann. 
ee 

Power Development Planned. | 

If the negotiations that have been m 
progress some time between H. L. Har- 
riman of Boston and his associates and 
the Lamson & Goodnow Manufacturing 
Company are successful, as seems prob 
able, the waterpowers owned by the com- 
pany at Shelburne Falls, Mass., will be 
developed to produce electricity. Engr 
neers are now at work to find out how 
much power can be developed at Shel- 
burne Falls, at the North River, where 
the cutlery company has a dam, and at 
Scott’s Bridge, where a fine power can be 
developed. The water rights of George 
G. Merrill were secured a short time ag. 
ede ; 
Tesla to Furnish Motive-Power Machinery 

for Vessels. | 

Nikola Tesla has another workable m- 
vention and has incorporated eae 
Propulsion Company, with the Ta 
office in New York city and a capital © 
£1,000,000, to manufacture motive-powe! 
machinery for vessels. The other A 
tors are Joseph Hoadley’ and Walter 1. 
Knight of New York city. 
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THE DESIGN OF STEAM-ELECTRIC 
POWER PLANTS. 


BY FRANK KOESTER. 


{In a previous issue (March 13, 1909) Mr. 
Koester discussed the location, general arrange- 
ment, building, architectural treatment and boil- 
ers in the design of a steam-electric power 


plant.] 
MECHANICAL STOKERS. 


The advantages which it is desired to 
obtain by the use of mechanical stokers 
are more uniform temperature through- 
out the furnace and boiler setting and 
dispensing with the services of expert fire- 
men; the former is undoubtedly accom- 
plished more satisfactorily than could be 
done by hand firing. Where expert fire- 
men can be had at low wages, economy 
in firing is, in the opinion of the writer, 
more easily secured by manual firing than 
by the use of mechanical stokers. Fur- 
thermore, the forcing of a boiler may be 
done by hand firing as well as by mechan- 
ical stokers. Where skilled labor of this 
kind is scarce the installation of mechan- 
ical stokers is recommended. 

There are a number of mechanical stok- 
ers on the market, classed as underfeed 
and overfeed stokers. As most overfeed 
stokers will permit fine unburned coal 
to pass through the grates it is necessarv 
in their installation to provide recepta- 
cles for gathering this fuel, which would 
otherwise be wasted. The practice has 
shown that this amounts to upward of 
five per cent of the amount of coal con- 
sumed, depending, of course, upon the 
spacing of the grate and the size of coal 
to be burned. It usually keeps one man 
busy collecting this coal for six 500 to 600 
horsepower boilers. And, furthermore, a 
skilled man is generally necessary to at- 
tend the operation of mechanical stokers. 
It will thus be seen that there is still room 
for improvement in this class of appara- 
tus. 

Where a basement is provided the ashes 
are collected in hoppers, suspended from 
the structural steel of the boiler setting. 
Ash hoppers are always the source of a 
great deal of trouble and will probably 
remain so. They are made either of struc- 
tural steel or reinforced concrete. When 
made of steel, the material used is one- 
fourth inch to five-sixteenths inch thick: 
they are sometimes lined with concrete or 
fire-brick to prevent the quick destruction 
of the hopper. Under operating conditions 
which require the forcing of the boiler the 
life of such hoppers is short, about seven 
to eight years being the average. The 
concrete lining soon cracks and the water 
necessary for wetting the ashes flows 


through these cracks, thus furthering the 
corrosion of the steel. 

Reinforced concrete hoppers are of still 
shorter life, due to the excessive heat 
which they are exposed to and which will 
form cracks in the concrete structure, re- 
sulting in crumbling sooner or later. 

A lining might be devised similar to 
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RADIAL BRICK CHIMNEY, SUPPORTED ON 
STEEL COLUMNS. 


the lining of a fire-door, making the hop- 
per of perforated rolled steel plates, lined 
with cast-iron plates, separated from the 
former so as to leave an air-circulating 
space between the two. 

SMOKE FLUES AND CHIMNEYS. 

The flue connections between boiler and 
chimney must be made as direct as pos- 
sible, all short turns being avoided to re- 
duce friction. The size of the smoke flue 
depends upon the kind and amount of coal 
to be burned. The size will vary from 
2.75 to 3.5 square feet of sectional area 
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per 1,000 square feet of boiler-heating 
surface, the larger area providing for coal 
in which there is a greater amount of 
refuse. The areas necessary may be re- 
duced as much as thirty per cent from 
those named when mechanical stokers are 
used. Dampers must be employed for 
each individual boiler, and a main damper 
must be employed when more than one 
smoke flue enters a chimney. Automatic 
damper regulators are essential, particu- 
larly where mechanical stokers are used 
or unskilled firemen are employed. 

Where the runs are long and the smoke 
flues are made of steel, expansion must 
be provided for. Common brick may be 
used for the lining of smoke flues, it be- 
ing better practice to use fire-brick, as 
is frequently done for lining the lower 
part of a chimney. 

With an arrangement of the boiler room 
at an angle of ninety degrees to the gen- 
erating room the practice is to erect a 
number of smaller chimneys instead of 
one or more larger ones. One chimnev 
may serve for a battery of two boilers or 
for a group of boilers. Such chimneys are 
frequently carried on the structural steel 
of the building and are generally made 
of steel. However, not only steel chim- 
neys are supported on the structural steel 


_ work of the building, but also radial brick 


chimneys, as may be seen in the accom- 
panying illustration, representing a chim- 
ney of the Fifty-ninth Street station of 
the Interborough Rapid Transit Com- 
pany, New York. The base of this chim- 
ney is sixty-three feet above the grate: the 
diameter at the top, which is 250 feet 
above the grate, is fifteen feet. The 
weight of the chimney is about 1,200 short 
tons. The platform upon which the chim- 
ney is supported is carried by six columns 
and is composed of seven single-webbed 
girders, eight feet deep, two of these 
girders being longitudinal and five lateral. 
These girders are surmounted by fourteen 
twenty-inch I-beams, filled with concrete, 
and forming a solid slab. 

The type of chimney to be selected, 
whether of reinforced concrete, radial 
brick or steel, is largely a matter of 
choice, and depends practically on the 
cost, which again is due to the locality 
of the plant. | 


BOILER FEED WATER. 


It is of vital importance that the wa- 
ter supplied to the boiler should be as free 
from objectionable substance as possible, 
and consequently purifiers are necessary in 
many localities. Boiler compounds are 
used for separating the/objectionable,sub- 
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stances from the water and leave the sedi- 
ment in such condition that it will not 
form scale on the surfaces of the boiler. 
The best method, however, for removing 
all foreign substances from boiler feed 
water and doing away with the necessity 
of cleaning boilers and tubes and making 
repairs due to the effect of impure water 
is to install an efficient purifying system. 
The accompanying illustration shows a 
“Reisert” automatic water-purifying ap- 
paratus as installed at the plant of the 
Syracuse Lighting Company at Syracuse, 
N. Y. The water is taken from the Os- 
wego Canal and varies in its character, 
sometimes showing a hardness of twenty- 
five degrees American. 

After operating for some time the first 
purifying plant installed, a second plant 


DERVOUR-REISERT WATER-PURIFYING 
APPARATUS, 12,000 GALLONS 
PER HOUR. 


of like capacity (12,000 gallons per hour) 
was added, evidencing the efficiency of the 
apparatus. . 

An apparatus of still greater impor- 
tance is a modification of the above, in 
which water, heated to any degree of tem- 
perature, may be purified, after a system 
of the Purification and Engineering Com- 
pany, New York. 

Feed-water heaters are of either the 
open or closed type and the so-called 
economizers. The former utilize exhaust 
steam for heating the water, while the 
economizers use the waste gases from the 
boiler. With the latter a higher temper- 
ature of feed water may be secured, prac- 
tically as high as the temperature of the 
water under boiler pressure. American 
practice favors the use of steam-driven 
auxiliaries, and therefore the use of heat- 
ers 18 in vogue to a greater extent than 
in Europe, where economizers are in gen- 


eral use, as the auxiliaries are motor 
driven. 

Open feed-water heaters must be placed 
at least three feet above the suction valves 
of the pump, while hydrostatic pressure 
is necessary where hot water is to be 
pumped. One of the most efficient types 
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T = temperature of feed water 
after heating. 
t = temperature of feed water 
before heating. 
It will be seen that the higher the tem- 
perature of the exhaust steam or fine 
gases, the greater is the gain. 
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GOEHRING BOILER AND SUPERHEATER; THE HEATING SURFACE OF THE LATTER 
IS FIFTY PER CENT OF THAT OF THE FORMER. 


of open feed-water heaters is the “Coch- 
rane,” particularly in its function of re- 
moving oil from the water of condensa- 
tion. These heaters are built in horizon- 
tal and vertical types and are frequently 
of such size as to serve as storage tanks. 
Open heaters may be built of any size, 
the size not being limited as in closed 
heaters by the amount of pressure car- 
ried. 

No matter what type of feed-water 
heater may be installed, the theoretical 
efficiency and the percentage of gain re- 
sulting from the increased temperature 
of the feed water is figured by the follow- 
ing formula: 

100 (T — t) 
Gain in percentage — 


H —t 
Where H = total heat of steam at boiler 


pressure figured from 0° 
Fahrenheit. 


SUPERHEATERS. 

Superheaters are constructed either of 
cast-iron or steel. The former is not a 
serviceable as the latter, unless some alloy 
of cast-iron is used, for the reason that 
the difference of temperature of the steam 
inside and the gas outside of the tubes 
causes the early destruction of the cast- 
iron. However, in the Foster construc- 
tion, where the cast-iron rings are shrunk 
upon steel tubes, the liability of cracking 
is eliminated. 

The steel-tube superheaters are classed 
as large and small tube heaters, and 12 
the latter class is included the Babcock € 
Wilcox superheater. The Cruse super- 
heater belongs to the large-tube class, to 
which also belongs the “Adorjan,” the 
latter two belonging also to the controlla- 
ble type. The temperature of the steam 
in the Cruse superheater is controlled by 
conducting the feed(water through & tube 
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inserted in the steam tube, while the 
Adorjan uses atmospheric air instead of 
boiler feed water for controlling purposes. 
There are other devices for controlling 
the temperature of superheated steam, 
such as mixing saturated steam therewith 
or injecting a fine spray of water into the 
superheated steam. The latter, however, 
is objectionable for the reason that the 
conductivity of the superheated steam is 
so extremely low, and it is very possible 
ihat the injected water may be carried 
into the prime mover without being evap- 
orated. 

With reference to the flow of stean 
and gases the superheaters are divided 
into various classes, the general divisions 
being “parallel-current” and ‘“counter- 
current” superheaters. The counter-cur- 
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perature of from 460 degrees to 500 de- 
grees Fahrenheit, while a heating surface 
of twenty per cent of that of the boiler 
will give a temperature of approximately 
570 degrees to 600 degrees Fahrenheit. 
If the proportion is 3 to 1, a temperature 
of about 660 degrees Fahrenheit may be 
secured. Superheaters with this propor- 
tion of heating surface are not used in 
America, while they are found in exten- 
sive use on the continent of Europe; in 
fact, there are a number in which the 
proportion of heating surface of boiler 
to that of superheater is 2 to 1. An il- 
lustration showing a boiler setting and 
superheater of this size is shown here- 
with. It will be noticed that the super- 


heater is half parallel and half counter- 
current flow. 
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rent apparatus is of higher efficiency than 
the parallel-current, the theoretical ratio 
being 1:1.158. In order to secure a uni- 
form temperature throughout the appara- 
tus the combination of half parallel-cur- 
rent and half counter-current is best 
adapted. 

No fixed formula can be given for cal- 
culating the size of a superheater, as it 
depends altogether upon the type and 
character of apparatus installed. How- 
ever, formulas may be established for each 
individual type of superheater. Some 
data based upon practical experience with 
one of the small tube superheaters (with 
a steam pressure of 175 to 225 pounds), 
located in the setting of the water-tube 
boiler, shows a heating surface of from 
ten to twelve per cent of the heating sur- 
face of the boiler, to secure a total tem- 


Separately fired superheaters in con- 
nection with central stations are little 
used, owing to the advantages arising in 
the installation of superheaters within the 
boiler setting, which is already provided 
with coal and ash handling apparatus and 
for which no additional operating force is 
required. 

SUPERHBATED STEAM. 

The gain due to the reduction of the 
steam consimplion, when superheated 
steam is used, varies with the type of 
prime mover, viz., with the Curtis steam 
turbine, for each 12.5 degrees Fahrenheit 
of superheat one per cent reduction in the 
steam consumption may be secured, while 
first-class Continental reciprocating en- 
gines have shown a gain of one per cent 
for every nine degrees Fahrenheit of su- 
perheat. In both cases, however, there is 
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a practical limit to this percentage of 
gain. In prime movers not designed for 
superheated steam the gain, in percentage, 
when superheataed steam is applied, will 
be greater than in a prime mover espe- 
cially designed for the use of superheated 
steam, although the lowest total steam 
consumption per indicated horsepower 
will be secured by the latter prime mover. 

The specific heat of superheated steam 
varies with the temperature. According 
to Regnault, it is 0.48 at atmospheric 
pressure. Later investigation shows that 
with a temperature of 100 degrees Fah- 
renheit the specific heat is 0.65, while at 
200 degrees Fahrenheit it is 0.75. 

The volume of superheatcd steam may 
be determined by Zcuner’s formula, and 
the following chart has been plotted with 
this formula as a basis. It has been 
previously used by the author, but is given 
herewith in order to furnish more com- 
plete data on this subject. 

It will readily be noted from this chart 
that the volume of superheated steam at 
185 pounds pressure and 550 degrees tota? 
temperature (175 degrees superheat) is 
three cubic feet per pound, while the vol- 
ume of saturated steam at this same pres- 
sure is 2.45 cubic feet per pound. 

It would appear from the practice that 
a total temperature of from 480 degrees 
to 500 degrees Fahrenheit is considered . 
a high temperature of superheat in this 
country, while in Europe temperatures of 
from 550 degrees to 650 degrees Fahren- 
heit are considered fairly high, and tem- 
peratures as high as 700 degrees to 750 
degrees Fahrenheit are employed, the Jat- 
ter, however, being in exceptional cases 
only. 

As it is impossible in connection with 
any proposition to secure an advantage 
without a disadvantage attached, the only 
question is, does the advantage outstrip 
the disadvantages ? A comparison of the 
costs is the logical treatment of the sub- 
ject, and the following remarks are sug- 
gestive of the method to be followed. 

The advantage in the employment of 
superheated steam consists in the reduc- 
tion of the steam or coal consumption, 
while the disadvantage embraces the high- 
er cost of suitable engines, which are nec- 
essarily of a higher degree as to both 
workmanship and material. 

Again, we have to consider the advan- 
tage of a lower cost of piping, since a 
greater velocity of steam may be em- 
ployed. However, somewhat more expen- 
sive valves must be used and the addi- 


tional cost of the superheater must also 
be taken into. account. 
[To\be continued.) 
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WHY LABORATORY EFFICIENCY OF 
ALIGHT SOURCE DIFFERS FROM 
EFFICIENCY OF ILLUMINATION. 


BY A. L. EUSTICE. 


The great advance in the efficiency of 
modern illuminants and the application of 
same to the requirements of commercial 
practice have not only resulted in a more 
careful study and analysis of the existing 
lighting situation, and thereby advanced 
the art of illumination, but also have edu- 
cated the lamp buyer, in a great measure, 
to the real difference which exists between 
light and illumination. The result of the 
vast amount of energy which has been 
spent in this direction is an ever-increas- 
ing demand, on the part of the purchaser 
of lighting equipment, for comparative 
figures of total operating costs (materials, 
labor and current) based on an equality 
of illumination when the system is op- 
erating under conditions of commercial 
maintenance. 

When the time comes, therefore, to buy 
illumination, on the basis of illumination 
actually produced, as has already been 
done in a few important installations of 
lighting systems, the working efficiency, 
or average illuminating results, will be of 
far greater importance than the laboratory 
efficiency of the individual units employed 
in the system. 

While the candlepower performance 
curves of individual units are recognized 
to be invaluable to the illuminating engi- 
neer in setting forth a tentative scheme 
for the layout of a new installation of 


lighting equipment, the information pre- 


sented in such curves is confined to the 
efficiency of the light source, that is, the 
efficiency of transformation of electrical 
energy into light, and, further, when the 
same is operating under more ideal con- 
ditions than ever exist on commercial cir- 
cuits. 

That the working efficiency of a sys- 
tem does not necessarily depend entirely 
upon the efficiency of the individual unit 
employed can be proven with no lengthy 
argument when consideration is given to 
the many other determining factors which 
enter into the problem, for it must be 
borne in mind that to obtain efficiency 
of illumination, there is required not only 
a knowledge of lamp efficiency, but also 
efficiency of distribution, of application 
and of visual perception. 

It is at once obvious that the laboratory 
performance curves, however representa- 
tive of commercial service they may be, 
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cannot supply the various elements of 
efficiency of installation which must be 
considered collectively to determine the 
final working efficiency of the system ; and 
it is the purpose of the author to outline 
herewith the most important conditions 
which have considerable bearing on the 
satisfactory operation of a lighting system, 


and also the principal differences between © 


laboratory and commercial practice. 

The great variation in laboratory and 
practical results, obtained from the vari- 
ous types of illuminants now on the mar- 
ket, can be appreciated only by those who 
are in close touch with laboratory work, 
and it will be indeed surprising to many 
to note the wide range of results which 
it is possible, and very often are secured 
when the units are operated under prac- 
tical conditions. 

The cause of such variable results is at 
once apparent, for, according to existing 
laboratory practice, the laboratory per- 
formance curves, upon which all calcula- 
tions are based, are always secured when 
the unit is operating under more favor- 
able conditions than can be found in prac- 
tice; that is, when the unit is new and 
clean, and maintained at either normal 
current, voltage or efficiency (depending 
on the specific type of unit) and with 
the auxiliary reflecting device, when such 
is used, adjusted more accurately, by far, 
than it is possible to maintain when the 
unit is placed in commercial service. 

It is only natural that the manufac- 
turers of illuminants and reflectors should 
give only those performance curves to the 
technical and lamp-buying public which 
show the performance of their units to 
the best advantage, with a result in many 
cases that calculations are made for a 
systern on the basis of a unit whose char- 
acteristics show great variations in actual 
service. 

A zommon point of difference between 
laboratcry and commercial practice is the 
custom of maintaining high-efficiency in- 
cancescent lamps at rated efficiency for 
test purposes and entirely disregard the 
rated voltage. which condition is obvi- 
ously not fulfilled in practice when the 
lamp is operated, not at rated efficiency, 
but at rated voltage, or even in some in- 
stances below rated voltage, in order to se- 
cure a longer life. Any errors in rating 
and early blackening of some Jamps also 
effect this variation from theoretical re- 
sults. Again, the lamps are often sub- 
jected to poor regulation on commercial 
circuits with a resultant candlepower de- 
preciation different from the supposed 
value for a given period of service. 
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Perhaps of equal importance with the 
variations in performance of the lamp 
itself, 1s the variation in the efficiency 
of reflection and distribution of reflecting 
devices. In prismatic glassware, the us 
of which is popular in connection with 
high-efficiency incandescent lamps, the re 
flectors made from a new mold have rela- 
tively true prisms, and hence, possess high 
efficiency of reflection, but it is a well 
recognized fact that the reflectors gradu- 
ally lose some of their reflecting power a 
the molds become worn from service and 
cleaning, and the prisms become slightly 
curved surfaces, so that a lamp with both 
the first and last piece from a mold will 
give different results. Again, the shape 
of the prismatic glassware may be changed 
in the annealing process, with a resultant 
effect on the distribution and efficiency. 

Unfortunately, from a practical stand- 
point, prismatic glassware of the old bowl 
types is so designed that the desired na- 
ture of distribution can be secured only 
when the lamp and reflectur are wiinin 
narrow limits of adjustment and with 
onlv smail variations of relative position 
of lamp and reflector, the distribution can 


be varied from a very broad to a nighly 


concentrated form. When the frequent 
misuse of shade holders and the differ- 
ences between the bead and shell of com- 
mercial sockeis is considered, the resultant 
nature ef the distribution curve 1s mort 
or less indefinite. Again, the relative po 
sition of filament and reflector is further 
effected by non-uniformity in length of 
support from the lamp base, and sagging 
of the filaments. 

The use of enameled and acid-etched 
prismatic reflectors, now considered % 
essential in order to provide efficiency of 
visual perception, cuts down the efficient! 
of the unit very noticeably, yet the us 
of such glassware is to be encouraged 
where due regard is given the eye. Pui 
is it not a fallacy to use prismatic glas- 
ware so treated that its reflecting surface 
virtually becomes the inner surface, ani 
to base calculations on the performance 
of the same by applying an absorption 
factor to the performance of the sa 
type clear, as is frequently done 10 PM 
tice, without considering the change ™ 
form of distribution ? k 

The advent of reflectors of the opa 
type for use on incandescent lamps 
duces even further factors of uncer = 
due principally to differences 10 pa 
of glass, shape and weight; and Im E pa 
ware of the round or ball type, a 
reflecting qualities have no a a 
as is commonly used on the Nernst lamp. 
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non-uniformity in thickness and amount 
of coloring effect the absorption and con- 
sequently the efficiency and nature of the 
distribution curve. 


Although the Nernst lamp does not de- , 


pend upon a downward distribution by 
means of reflectors, there is also a range 
in candlepower performance, depending 
on the relative position of the glowers to 
the globe. 

The loss of reflecting qualities of glass- 
ware, due to deterioration of the surface 
with age, should not be overlooked, and 
the effect of accumulation of dirt has, 
perhaps, the greatest effect on the satis- 
factory illumination delivered by the sys- 
tem. 

It is logical, therefore, to conclude that 
` an indication of the commercial perform- 
ance of any unit should be derived by 
commercial, rather than laboratory, tests, 
in which all of the units are operating 
under commercial conditions, so that the 
common causes of difference outlined 
above are eliminated to a great extent 
and which further take into considera- 
tion the effect of surroundings. Such 
practical tests show, not what a lamp the- 
oretically should do, but what the lamp 
actually does when operating under nor- 
mal service conditions. 

Within the past few months, figures 
have been given in the technical press 
Which show the efficiency of various sys- 
tems (lumens per watt), but at the pres- 
ent time, such figures should be consid- 
ered as indicative rather than conclusive 
and should be used cautiously, for they 
are seriously incomplete with respect to 
the many combinations of units now in 
general use. As an illustration, a single 
value is given for tungsten lamps with 
clear prismatic reflectors, and it is appar- 
ent that the efficiency must change with 
various combinations. It is well recog- 
nized that a bowl frosted lamp when 
used with reflecting devices gives a dif- 
ferent distribution and efficiency from a 
clear lamp of equal mean horizontal effi- 
ciency, and further, that as units are 
grouped in the form of clusters or in a 
single unit as a diffuser, the unit suffers 
a loss in efficiency, due to interference of 
light. In the diffuser and cluster, it is 
also to be noted that efficiency is reduced 
as the number of lamps in a unit are 
increased, while in the Nernst lamp the 
opposite characteristic is present, that is, 
the efficiency of the unit increases as the 
size of lamp, or number of glowers are 
Increased. 


The foregoing remarks indicate that it 
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is important and essential, then, in ar- 
riving at figures on the illumination eff- 
ciency of lighting systems, to determine 
the relative efficiencies in the broad sense 
of the various systems of illumination, 
and not the relative efficiencies of the in- 
dividual light sources. 
oe 


Hudson Companies. 


The two lower tubes of the Hudson 
Companies at Dey Street, New York city, 
entering the big terminal building, will 
be in operation about July 1. The tubes 
between Christopher Street and Hoboken 
have been in operation for some time. 

The two upper tubes are now handling 
at the rate of 17,000,000 passengers yearly 
and it is estimated that when the entire 
four tubes are in operation they will start 
out with a traffic at the rate of 77,000,000 
people per annum. There is a travel be- 
tween Manhattan and Jersey City of 128,- 
000,000 people per annum. The Hudson 
Companies bases its estimates of gross 
earnings on securing sixty per cent of 
this travel from the outset. 

The tunnels admit of a very low operat- 
ing ratio, including suitable provision for 
maintenance. It is figured that operation, 
maintenance and taxes will not require 
over forty per cent of gross, leaving a 
balance of rising $2,310,000 net from 
passengers. The terminal buildings are 
valued at over $15,000,000 and are yield- 
ing a net at the rate of $1,200,00 yearly. 
Miscellaneous receipts from other sources 
will bring total net up to about $3,800,- 
000, or over $1,000,000 above all interest 
and sinking fund requirements. 

The capacity of the present Hudson 
system is about 125,000,000 passengers 
per annum, so that on the basis of 77,000,- 
000 passengers at the outset, the company 
has room for a sixty-six per cent expan- 
sion without additional construction or 
enlargement of the present capital out- 
standing. 


ede 
Center Side-Door Subway Train. 


Gencral Manager Frank Hedley of the 
Interborough Rapid Transit Company, 
New York city, announces that an experi- 
mental eight-car Subway train with cen- 
ter doors had been tried in the small 
hours recently for the purpose of testing 
the clearances allowed by the doors on the 
curving platforms. No passengers were 
carried and the side doors were not opened 
during the trip. 

After some minor changes and a second 
trial the train will be put in regular oper- 
ation. 
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Keep Up Their Equipment. 

The effort that has been made by elec- 
tric traction companies, despite the re- 
cent business depression, to keep their sys- 
tems in good operating condition, is not 
particularly recognized; but one evidence 
recently brought to the attention of the 
ELECTRICAL Review AND WESTERN 
ELECTRICIAN is the fact that, since Jan- 
uary 1 of this year, the Allis-Chalmers 
Company of Milwaukee, one of the 
largest builders of street and interurban- 
railway apparatus in the country, has 
received orders for nearly 1,000 air-brake 


equipments. These include the com- 
pany’s latest type of straight air-brake 
cquipments for single-car operation, 


straight air emergency equipments, com- 
bined straight and automatic air-brake 
equipments for two or three-car trains 
and automatic air-brake equipments for 
electric locomotives and heavy interurban 
irains. For instance, among the com- 
panies buying such equipment are the fol- 
lowing: Tampa & Sulphur Springs 
Traction Company, Tampa, Fla.; Third 
Avenue Railway Company, New York; 
Tarrytown & White Plains Railway Com- 
pany, White Plains, N. Y.; Yonkers 
Street Railway Company, Yonkers, 
N. Y.; Omaha & Council Bluffs Street 
Railway, Omaha, Neb.; Conestoga Trac- 
tion Company, Lancaster, Pa.; Ogden 
łapid Transit Company, Ogden, Utah; 
Atlantic Shore Line Railway Company, 
Kennebunk, Me.; General Construction 
Company, Omaha, Neb.; Sandusky, Nor- 
walk & Mansfield Railway Company, Nor- 
walk, Ohio; Shelbourne Falls & Colrain 
Street Railway Company, Shelbourne 
I'alls, Mass.; Chester Traction Company, 
Chester, Pa.; Lebanon Valley Street 
Railway Company, Lebanon, Pa.; Roch- 
ester Railway Company, Rochester, N. Y.; 
Eastern Wisconsin Railway ‘and Light 
Company, Fond du Lac, Wis.; Transit 
Supply Company, Minneapolis, Minn. ; 
and the Chicago City Railway Company, 
Chicago, Il. 


ede 
Brooklyn Subway. 


The Appellate Division of the Supreme 
Court has affirmed the decision of Justice 
Erlanger in refusing to make permanent 
an injunction against the mayor and 
other officials of New York city, restrain- 
ing them from letting contracts for the 
construction of the Fourth Avenue Sub- 
way, Brooklyn. Justice Erlanger’s deci- 
sion was based on the report made by 
General Tracy as to the city’s debt limit, 
and the decision of Justice Erlanger ap- 
proves Tracy’s figures. 
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The New Building of the Lotos Club, 
New York City. 


The Lotos Club of New York city is 
probably one of the most exclusive and 
homelike institutions representing mod- 
ern club life in the great metropolis. Its 
membership is composed of jurists, law- 
yers, artists, architects, sculptors, literary 
and other professional men of prominence 
and marked attainment. For years the 
home of the club was on historic ground 
on Fifth Avenue, but the trend of com- 
mercial development made it expedient to 
part with this property, the financial value 
of which to the club made it possible to 
move further uptown in a quieter and 
more beautiful neighborhood, and build 
for itself a clubhouse which would meet 
with the exacting demands of its member- 
ship. The building was completed late 
last year, and the formal house-warming 
took place early in the present year. Both 
inside and out the aim of the architects 
has been to emulate the idea of modern 
luxuriousness, attaining this end with 
such simplicity and quiet effect that there 
is in no instance any indication of garish- 
ness or overdisplay. The illuminating fix- 
tures were given particular study, and the 
effects produced are unique and pleasing 
in the extreme. The accompanying illus- 
trations give a good idea of the appoint- 
ments and indicate the careful selection of 
lighting fixtures and the harmonious en- 
semble of these with the other details of 
furnishing. 

The building has a frontage of seventy- 
five feet on the south side of Fifty-seventh 
Street. The facade is treated in the style 
of the Italian Renaissance, the ground 
story being of limestone, with arched 
openings, and surmounted by a stone bal- 
cony. The balance of the facade is in 
rough gray oriental brick, with wide 
joints, interspersed with square headers 
bearing Lotos flowers of white color, ar- 
ranged to form diaper patterns throughout 
the wall surface. The frieze underneath 
the sixth-floor balcony is of brick pattern 
of the same material. Above the sixth- 
floor baleony, which is of wrought-iron, 
the picture gallery is represented by a 
treatment of arched panels, carried out in 
colored terra-cotta and gray brick, with 
varicolored headers forming diaper pat- 
terns. This story is surmounted by the 
main cornice, which is of wide project- 
ing bracketed beams, executed in metal, 
and treated with rich colors on the soffits. 

The main entrance is in the center, 
raised a few steps above the sidewalk level, 
with vestibule of ornamental cast-iron, 
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and groups of lanterns bracketed from the 
wall on either side. At the east end of 
the facade, entering directly from the 
level of the sidewalk, is the ladies’ en- 
trance door, leading to the ladies’ private 
stairway, which gives direct access to the 
ladies’ dining room on the second story. 
The basement and first and second 
floors and the entire sixth floor are de- 
voted to the social purposes of the club; 
the third and fourth floors and half of 
the fifth floor are devoted to bedrooms; 
the remaining half of the fifth floor is 
devoted to the kitchen and its appurte- 
nances. The seventh floor, which covers 
approximately half of the area of the 
building at the rear, is devoted to the 
servants’ bedrooms and servants’ halls. 
The major part of the basement and 
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the basement arc the wineroom and gen- 
eral storage space. 

We enter into a large entrance hall, 
which opens at the left into the coat- 
room and through the same to the private 
stair leading to the strangers’ room, placed 
in the mezzanine over the coatroom; pas: 
directly from the entrance hall into the 
foyer, which opens to the left, into the 
club offices, main staircase and elevators, 
and on the right to the front parlor, a 
room twenty-two feet wide and twenty- 
nine feet long, and to the middle parlor, 
a room twenty-four feet wide and thirty- 
nine feet long. At the further end of 
the foyer is the café, a room twenty-seven 
feet wide and forty-four feet long, ex- 
tending across the rear of the building, 
with adjoining serving pantry. 
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ground floor is occupied by the den and 
billiard room. The den is thirtv-four 
feet wide and forty-three feet long, with 
the members’ bar opening from one side 
of it and a fireplace and alcove at the 
end. The billiard room is twenty-two 
feet wide and fifty-three feet long, with 
toilet room adjoining. 

The heating plant and mechanical 
plant are in the vaults under the side- 
walk. 

All goods and supplies are received by 
means of a sidewalk lift and area stairs 
at the west end of the -building, which 
opens directly to the service entrance 
hallway, which extends along the west 
side of the basement to the freight eleva- 
tor and dumbwaiters. These in turn dis- 
tribute directly to the pantries and store- 
room on the upper floors. At the rear of 


The main stairs lead to the second- 
story hall and down directly to the den; 
passing under the main stairs, back of 
the elevators, the general lavatory 18 
reached. 

On the second floor the main stairs, at 
the center of the east side of the building, 
are lighted from above and lead into the 
general hall, into which the elevators also 
open and from which two corridors pas 
to the rooms at the front and rear of the 
building. Across the front of this room 
is the cardroom, arranged for five tables; 
the library, a room twenty feet wide and 
twenty-two feet long, and the lounging 
room, twenty-two feet wide and twenty- 
nine feet long. At the middle of the 
building, on the west side, opening di- 
rectly from the stair hall, is a private 
dining” room, which will be used also 89 
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a meeting room for the board of directors. 
Across the back or south side of this floor 
are two private dining rooms, intended 
for the use of ladies. Taken together, 
these rooms are twenty-one feet wide and 
fifty feet long. The various rooms on the 
second floor open together by means of 
sliding doors, so that they may be readily 
used in groups for large private dinners, 
etc. 

Each of the third and fourth floors has 
thirteen bedrooms, four private bath- 
rooms, two bathrooms which may be 
either private or general, and one gen- 
eral bath. The rooms are so arranged 
that many suites of two or more rooms 
may be had. The bedroom portion of the 
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shop there are large refrigerators, sub- 
divided for the keeping of cooked meats, 
fresh meat, poultry, game and fish. In 
connection with the oyster bar is a large 
refrigerator for shellfish, and opening into 
the general pantry are large refrigerators 
for the storage of milk, butter, eggs, fruit 
and like products. 

On the sixth floor the main stairs and 
elevator open into the hallway at the east 
side of the building, which leads to an 
ante-room, with general toilet adjacent, 
occupying the southeast corner of this 
floor. From the ante-room and from the 
hall we pass directly into the main din- 
ing room, which is twenty-nine feet wide 
and fifty-four feet long, abundantly 


tee 


F. 


r 
a a e 


THE LIBRARY, LOTOS CLUB, NEW YORK. 


- fifth floor contains six bedrooms, two pri- 


vate baths and one general bath. In con- 
nection with this portion of the fifth floor 


` there is also a valet’s pressing room and 


barber’s shop. 

The kitchen proper extends across the 
south of the building and is a room 
twenty-one feet wide and forty feet long, 
with an office for the chef, and the dumb- 
waiters, service stairs and service elevator 
communicating directly with it at its west 
end, and with scullery and vegetable stor- 
age and workroom opening from it at the 
east end. Opening directly from the 
kitchen proper and extending back to the 
middle of the building are the butcher 
shop, oyster bar and general pantry and 
kitchen storeroom. These offices occupy 
a space fourteen feet wide and forty-three 
feet long. In connection with the butcher 


lighted at the end, which looks to the 
south, and from the light courts at each 


side near the north end of the room. A 


large service room joins the dining room 
at the west, with separate special staircase 
for the waiters, leading directly down to 
the kitchen on the floor below. 

The north end of the dining room is 
separated from the picture gallery by a 
partition, which is removable for the full 
height and width of the room. The pic- 
ture gallery is a room thirty feet wide 
by seventy feet long, lighted entirely by 
skylight, and, together with the dining, 
the separating partitions having been re- 
moved, forms a spacious T-shaped ban- 
quet hall, capable of seating more than 
400 guests. 

The building is lighted throughout with 
electricity. Telephone booths and other 
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telephone stations communicating with 
the public service through central switch- 
board and providing intercommunication 
in the club itself, are found near the den, 
in the coatroom, office, café, main hall on 
the second floor, ladies’ dining rooms, all 
bedrooms, the ante-room to the main din- 
ing room and throughout the various por- 
tions of the service. The service parts 
of the club are equipped with automatic- 
ally regulated clocks, giving the uniform 
public standard time. Clocks on this sys- 
tem are also located near the den, in the 
second-story hall and the office. 

The building is heated throughout from 
low-pressure steam boilers by direct ra- 
diation, except in the public rooms of the 
first, second and sixth floors. The rooms 
on these floors have either indirect radia- 
tion or enclosed radiators, and in some 
cases both. All parts of the building are 
supplied with fresh air warmed to the 
normal temperature of the interior of the 
building and forced to its destination by 
motor-driven fans. All parts of the 
building are likewise ventilated by means 
of motor-driven fans placed in the roof- 
house, above the seventh floor. All indi- 
rect radiation is automatically controlled 
both as to steam circulation and fresh-air 
supply. 

The refrigerators, of which there is one 
in each serving room in the basement, 
first story, second story and sixth story, 
besides those mentioned in connection 
with the kitchen, are cooled by means of 
brine which has been chilled by a com- 
pressed ammonia plant, circulated through 
coils placed in the refrigerator boxes. The 
refrigerators for the bar and the wine 
cellars are cooled in like manner. The re- 
frigerating plant also makes a daily sup- 
ply of ice for drinking purposes. 

The kitchen is equipped with a steel 
range having four fires and ovens, char- 
coal broiler and gas broiler, soup and 
vegetable kettles and steam table, heated 
by high-pressure steam from a special 
boiler located in the boiler room of the 
basement. There are three dumbwaiters 
arranged in a group, passing through the 
kitchen to all the various serving rooms 
and run by electric motors, which are au- 
tomatically operated from the kitchen and 
have a special intercommunicating tele- 
phone system in connection with them. 
There is one large electrically driven ele- 
vator for the general freight and service 
use communicating to each floor, and two 
large electric passenger elevators for the 
general club use. 

The building throughout’ is_as_nearly 
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fireproof as any modern building of this 
type can be made. The foundations rest 
on rock and the exterior walls are of self- 
supporting masonry. The floors are car- 
ried on steel columns, girders and beams, 
with terra-cotta arches. All portions of 
the steel are completely and carefully 
covered with terra-cotta or brick masonry, 
laid in cement mortar. All ceilings are 
formed of galvanized metal lathing. The 
stairways are built of steel or cast-iron, 
with marble or slate treads. There are 
marble treads for the public stairs and 
slate treads for the service stairs, and the 
treads and platforms of both are rein- 
forced with steel plates. 

The floors throughout the building are 
finished either with cement, tile or mar- 
ble, as the location may require. There 
is no wood used for floors in the build- 
ing. All carpets are laid directly on these 
finished masonry floors. 

The floors of the den and billiard room 
are laid with red vitrified tile and slate 
base. The walls and ceilings are finished 
in plaster, painted in harmonious colors. 
The floors in the entrance hall, foyer and 
café are laid in marble and terazzo, and 
the walls and ceilings are finished in deco- 
rated plaster, painted in harmonious tones. 
The floors in the two parlors are, of 
course, carpeted, and the walls above a 
paneled oak dado, about three feet high, 
are covered with woven material. The 
ceilings are of richly decorated plaster, 
painted in harmony with the walls. The 
second-story main hall is finished in sim- 
ilar manner to the foyer, and the card- 
room, library, lounging room, private din- 
ing rooms in similar manner to the par- 
lors, except that the walls are covered 
with stretched Japanese grass-cloth. The 
various halls above the second floor 
throughout the building are finished in 
cement, with mosaic borders and marble 
base, the hall carpets being laid over the 
cement. The walls and ceilings of the 
halls are painted in light colors. 

The bedrooms throughout have cement 
floors, covered by heavy carpets, papered 
walls and painted ceilings. The bath- 
rooms and toilet rooms throughout have 
tile floors and walls and high-grade, mod- 
ern plumbing fixtures. The floors of the 
main dining room and picture gallery are 
of cement, covered with heavy carpets, and 
the walls in the main dining room are 
hung with paper, which has been specially 
prepared, and the ceiling is treated with 
ornamental plaster, printed in harmony 
with the walls. The walls of the picture 
gallery are hung with woven material as 


a background to the collection of paint- 
ings which this room is to contain. That 
portion of the ceiling which is not taken 
up with the skylight is formed of orna- 
mental plaster, painted in harmony with 
the walls. 

The building is, of course, commodi- 
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social rooms and the interior openings 
where needed for the proper effect of 
warmth and richness have been hung with 
specially manufactured draperies in har- 
mony with the color schemes of the room. 

While some work was done last fall in 
the way of demolishing the previous 
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ously furnished with rich and comfort- 
able furniture of simple design. This fur- 
niture has been especially made for this 
club, with the exception of some few 
items, such as small dining tables and the 
like, taken over from the equipment of 
the old club. 

The various exterior openings of the 


building on the site and of excavation, 
the work actually began after the first of 
April, 1908, and the first foundation was 
laid on the first day of June, 1908. From 
this it will be seen that the building 
which covers all of the available space 0 
a site seventy-five feet wide by 100 feet 
deep, together with vaults and areas Ul- 
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der the sidewalk, which covers an area of 
thirty feet wide by seventy-five feet long, 
has been executed, completed and turned 
over to the occupancy of the club within 
eight months. This has been accomplished 
without any additional expenditure for 
forced work either during or after the 
established working hours of labor. The 
entire business of decorating and furnish- 
ing the club has been carried on and 
performed and finished within the same 
limits of time. It is also worthy of com- 
ment that after having undertaken to pro- 
duce the building at an extremely low 
cost, the entire operation has been com- 
pleted at an expense to the club of be- 
tween twenty and twenty-five per cent less 
than the present market value of the en- 
tire building construction. 

The Lotos Club building committee. 
under whose direction the entire work of 
planning and fitting up the new build- 
ing was carried out, consisted of John 
Elderkin, Chas. W. Price and William T. 
Evans. The architect was Donn Barber 
of New York, the builders were Mark Id- 
letz & Son of New York, and the furnish- 
ings were installed by Phillips & Jullien. 
The lighting fixtures were supplied by the 
Lord Electric Company, and Okonite wire 
and cables have been used exclusively 
throughout the building. The reflectors 
in the art gallery were supplicd by I. P. 
Frink and the New York Edison Com- 
pany supplies all the electric current for 
lighting and power service. 

The officers of the Lotos Club are Frank 
R. Lawrence, president; Chester S. Lord. 
vice-president; Dr. Alexander C. Hum- 
phreys, secretary, and Chas. W. Price. 
treasurer. 


eo 
Competition in St. Louis. 


A new organization, the Light and 
Power Company, has applied to the Board 
of Public Improvements at St. Louis for 
a permit to string its wires. The com- 
pany owns an old franchise, granted some 
years ago, and if the present request is 
granted it means that this franchise is 
valid and that the lighting business of St. 
Louis is open to the new company. 


Spo 
Wonderful Increase in Students. 


The figures recently supplied by the 
United States Bureau of Education show 
that the students in colleges, universities 
and schools of technology, who numbered 
38,000 in 1880, 56,000 in 1890, and 98,- 
000 in 1900, aggregated 130,000 in 
1907. 


— 


Editor of “Power” Acquitted on Libel 
Charge. 

Considerable attention was attracted by 
the thoroughgoing denouncing of John 
Js. Carroll, of Philadelphia, Pa., in an 
article in the September, 1907, issue of 
Power. During the summer of 1907 
Carroll undertook, in the exploitation of 
an engine, to run on carbon dioxide gas, 
and, according to Power, made some 
startling announcements with regard to 
ihe efficiency and operation of this mo- 
tor. Mr. Carroll took exception to the 
publication of this information and also 
to testimony which F. R. Low, author of 
ihe article and senior editor of Power, 
gave in Philadelphia in behalf of the 
officers and stockholders of the company 
which had advanced some of the money 
for the development of this apparatus. 
Mr. Low was consequently indicted for 
alleged criminal libel. The libel suit was 
tried before the Philadelphia grand jury, 
and on May 13 the editor was acquitted, 
the judge instructing the jury to find for 
the defendant. 


ede 
A Well-Known Telephone Man Honored. 

The Emperor of Japan, upon the joint 
recommendation of the Ministers of For- 
eign Affairs and of Communication, has 
conferred upon U. N. Bethell, of New 
York, president of the New York & New 
Jersey Telephone Company, the Bell 
Telephone Company of Pennsylvania, and 
{he Central New York Telephone and 
Telegraph Company, the Imperial Order 
of the Rising Sun. 

This has been done in recognition of 
services rendered by Mr. Bethell in giv- 
ing assistance to the representatives of 
the Japanese Government, who have been 
sent to this country within the last few 
vears for the purpose of investigating the 
telephone system and the management of 
large industrial enterprises. 

At the Japanese consulate it is said 
that this is the greatest distinction that 
can be conferred on a foreigner by the 
Japanese Government. 
ede 
Ontario Opposes Power Bill. 


Dispatches from Toronto, Can., state 
that, notwithstanding the passage of the 
Ontario & Michigan Power Company’s 
hill in an amended form at Ottawa, Sir 
James Whitney will not relinquish the 
fight for provincial rights claimed. The 
Ontario Government is not content that 
its protests have been unheeded, and an 
immediate consideration will be given to 
such further steps as may be necessary to 
put the protest into practical effect. 
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Pennsylvania Tunnels to be Completed 
Next January. 

The work of connecting the completed 
sections of the new Pennsylvania Rail- 
road tunnel system with electric power 
was started in Long Island City on April 
22, when workmen began laying the ducts 
between the power house in Fourth and 
Front streets and the tunnels. A trench 
six feet wide and four feet deep will be 
needed to carry the forty-eight ducts 
through which the power will be trans- 
mitted. The work will take about two- 
and-a-half months. 

Terminal outlets for two of the tubes 
have already been completed in the new 
railroad yard, and it is proposed to have 
the tunnels between Long Island City and 
the station in Manhattan completed and 
equipped for operation by next January. 

Fifty of the new steel cars are now be- 
ing tried out in readiness for operation 
through the tunnels. 

Electric lines not controlled by the 
Long Island Railroad are not to have ac- 
cess to the new tunnel system, and will 
still be compelled to depend upon the old 
Thirty-fourth Street Ferry, the new 
Queensboro Bridge and the Belmont tun- 
nel when in operation. 
ede 
Boston Subways. 


Governor Draper of Massachusetts has 
signed the resolve referring to the rail- 
road commission the twelve subway and 
tunnel bills which were referred to the 
committee on metropolitan affairs for its 
investigation and report to the next leg- 
islature with recommendations and sug- 
gestions. 


ede 
New Haven Merger Plea Overruled. 
Judges Colt, Putnam and Lowell of 
the United States Circuit Court have 
overruled the plea to jurisdiction of the 
court filed by the Rhode Island Company 
in the merger suit of the United States 
against the New York, New Haven & 
Hartford Railroad Company and others. 
The company filed an exception to the 
ruling and also filed a demurrer to the 
petition. The demurrer is based on tech- 
nical objections to the pleading. 
edo 
Toledo Railways and Light Company. 
In order to facilitate refinancing of the 
Toledo Railways and Light Company, 
which has some $16,000,000 bonds ma- 
turing on July 1 next, a stockholders’ 
committee has been formed to co-operate 
with the creditors. William E. Hutton, 
of Cleveland, Ohio, is chairman of the 
committee, 
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Chicago Section, Illuminating Engi- 

neering Society. 

At the meeting of the Chicago Section 
ot the Illuminating Engineering Society 
that was held in the Grand Pacific Hotel 
on May 13, W. E. Barrows, Jr., assistant 
professor of electrical engineering at Ar- 
. mour Institute of Technology, read a 
paper on some features of the illuminat- 
lng engimeering courses at that institu- 
tion. An abstract of the paper follows: 

In this country the consumers pay 
#250,000,000 a year for light and illumi- 
nation, and as a conservative estimate 
one-tenth of this is annually wasted, due 
to carelessness or to ignorance of the 
principles of illuminating economy. From 
this phase of the situation it seems only 
consistent that the attention of the tech- 
nical school should also be directed to 
this branch of engineering. Moreover, 
the larger number of illuminants avail- 
able at the present time, each having its 
peculiarities and characteristics, and the 
new and improved methods of utilizing 
ihe light thereof, make it imperative 
that the engineer of the broader type 
should be conversant with the intricacies 
of this branch of engineering. 

In view of these considerations and be- 
cause of the general impetus given to this 
department of engineering during the past 
few years it was decided in September, 
1907, to establish at Armour Institute of 
T'echnology in connection with the course 
in electrical engineering a short course 
devoted to the fundamentals of illumi- 
nating engineering to be given as a regu- 
Jar study to the senior electrical students. 
T'he method of instruction consisted of a 
set of notes compiled from the literature 
on the subject in the various technical 
magazines, supplemented by lectures illus- 
{rated by lantern slides. The ground cov- 
ered consisted of the study of photome- 
ters and photometry, the various illumi- 
nants and their peculiarities, and prob- 
lems and calculations pertaining to the 
distribution of light and the location of 
the luminous sources. 

During the first semester of the present 
college year several experiments in pho- 
tometry were added to the regular labora- 
{ory courses. The classroom work was 
developed and extended, the notes revised 
and put in more convenient form by the 
help of a publisher, and the interest shown 
by the students and the results obtained 
were very gratifying. 

The course of instruction begins with 
the assumption that the student is famil- 
iar with the fundamental theory and laws 
of light as taught in the department of 
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physics, and passes to the consideration 
of reflection from surfaces, absorption of 
glassware, intrinsic brilliancy and colors 
of light of luminous sources, working 
illumination intensities and color effects 
of different lamps. These are studied 
from a physiological and esthetic point 
of view with the practical meaning and 
application constantly in sight. Consid- 
erable time is given to photometry, the 
principles and manipulation of photome- 
ters and the methods of representing and 
expressing the results obtained. The Pur- 
kinje effect receives due attention. The 
theory and use of the integrating pho- 
tometers for determining the mean spher- 
ical or mean hemispherical candlepower 
are here considered, as are also the prin- 
ciples and modifications of the Rousseau 
and the Kennelly diagrams. The subject 
of photometric standards is followed by 
a study of the various light sources. These 
are discussed relative to their construc- 
tion, operation, efficiency, life, cost, main- 
tenance, color and distribution of light, 
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the luminous flux in any zone of an imag. 
inary sphere surrounding a source of light 
is equal to 
2 m I (cos a, — cos a,) 

where a, — a, is the angle subtending the 
zone of reference, a, and a, being angle 
measured from the vertical, and I is the 
average intensity of illumination in that 
zone. The calculation of a few constants 
to correspond to a certain number of di- 
rections in a vertical plane at which the 
candlepower is measured will greatly facil- 
ilate the determination of the values of 
the mean spherical or mean hemispherical 
candlepower where the integrating pho- 
tometer is not available, and also make 
simple the determination of the zonal flux 
in lumens in any region around the 
source. This can be best illustrated br 
an example. The values, measured from 


the vertical, are as follows: 


Cos 0° — Cos 7° T 00856, corresponding to 
0° from vertica 
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-06756, corresponding 
to 15° from vertical. 
Cos het 30’ — Cos 37° 30’ 
o 30° from vertical. 
Cos ‘76 30’ — Cos 52° 30’ = .18459, corresponding 
to 45° from vertical. 


-13053, corresponding 
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FIG. 1.—SLIDE-RULE FOR CALCULATING ILLUMINATION. 


and their adaptability and practicability 
for various classes of service. 

Illumination calculations follow in or- 
der. The point-to-point method of calcu- 
lating illumination intensity and the use 
of illuminating tables are followed by the 
flux-of-light method of Cravath and Lan- 
singh, the absorption-of-light method of 
McAllister, the methods of securing uni- 
form illumination of Wohlauer, the de- 
termination of the number and location 
of lamps, and the subject of light surveys. 
The course is concluded by a discourse 
on the fundamental principles of interior 
and exterior illumination. 

It is evident that this subject covers 
considerable ground for a short course. 
With a little thought it will be evident 
that the average student in the time 
allotted this study can master only the 
fundamentals of its different phases and 
ihat they accomplish this is the aim of 
the instructor. Other facts, methods and 
systems are woven concentrically around 
the fundamentals to establish the funda- 
mentals more securely and point out pos- 
sibilities of more practical applications. 
An example of this follows: 

The underlying principle of the Rous: 
ecau and the Kennelly diagrams, and of 
the integrating photometer as well, is that 


Cos 52° 30° — Cos 67° 30’ = .22608, corresponding 
to 60° from vertical. 

Cos 67° 30’ — Cos 32° 30’ = .25215, corresponding 
to 75° from vertical. 

Cos 82° 30’ — Cos 90° = .13053, corresponding to 
90° from vertical. 

By multiplying the candlepower in the 
direction of 0, 15, 30, 45, 60, 75 and 90 
degrees from the vertical by these con- 
stants and adding the products we get 
the approximate value of the mean heni- 
spherical candlepower. Each of these 
products multiplied by 2 r gives the flux 
in lumens in that zone and the summa- 
tion of these values for the desired num- 
ber of zones gives the total light flu 
therein in lumens. 

The simplicity of the manipulation of 
these constants is shown in the following 
table, which gives the values of the can- 
diepower at every fifteen degrees at and 
below the horizontal of a sixteen-candle- 
pewer lamp, the flux in lumens of the 
zones, and the mean hemispherical can- 
dlepower of the lamp: 


Component 
Decrees Candle- of Mean ht 
from powerin Hemis- Lig x 
Verti- this Di- Zonal pherical P 
cal. rection. Constants. . P. go 
0 0 .00856 0685 
15 8.8 .0675 594 en 
3C 10.6 -1305 1.383 a 
45 13.1 -1846 2.418 Da 
60 14.7 .2261 8.324 50.59 
75 16.2 .2521 4.080 a 
90 16.7 1305 2.180 13.4 
ee ee EAA —_—— 
14.0475 88.25 


This shows-a mean-hemispherical value 
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of approximately fourteen candlepower, or 
88.25 lumens. 

It should be noted that these values of 
the flux of light are for zones extending 
7° 30 above 0°, below 90°, and either 


way for the 15, 30, 45, 60 and 70-degree. 


directions. 

A further saving in time may be se- 
cured by applying these constants to a 
slide rule, the construction of which is 
shown in Fig. I. The lower scale and the 
slide are divided into sections propor- 
tional to the constants given above, the 
sum of which is unity, and each section 
is divided into ten equal parts. The up- 
per scale is of unit length, also subdi- 
vided. To determine the mean hemispher- 
ical candlepower by such a rule is the 
question of two or three minutes. The 
zero of the 7%5-degree scale on the slide 
is placed at the value of the 90-degree 
candlepower, reduced to scale, in the 90- 
degree section. The cross-hair on the 
rider is placed over the value of the 75- 
degree candlepower in the %5-degree sec- 
tion, and the zero of the 60-degree section 
is placed under the cross-hair, the rider 
remaining fixed. The cross-hair is then 
moved, the slide remaining in the same 
position, to the value of the 60-degree 
candlepower in the 60-degree section, and 
the zero of the 45-degree section placed 
under the cross-hair. This process is re- 
peated for the 30, 15 and 0-degree sec- 
tions, and the value of the mean hemi- 
spherical candlepower can be read off the 
upper scale under the final position of the 
cross-hair. The mean spherical candle- 
power may be easily determined from the 
values of the mean candlepower of the two 
hemispheres. 

The chief advantages of this set of con- 
„stants are that no curve plotting or con- 
struction of diagrams are necessary and 
that they apply to angles at which the 
candlepower is usually measured. The 
censtants for the candlepower readings 
for every ten degrees throughout the 
hemisphere are given below and are used 
similar to those already discussed. 


Degrees from Vertical 


at Which Candle- Multiplying 
power is Considered. Constant. 

0 .00381 
10 "03026 
20 .05962 
30 [08716 
40 .11204 
50 .13353 
60 -15096 
70 .16380 
80 17166 
90 08716 


If it is desired to determine the value 
of the mean spherical candlepower di- 
rectly, constants equal to one-half the dif- 
ference between the cosines of the angles 
determined by the various zones may be 
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used, the sum of the products giving the 
desired result. The constant in this case 
for determining the flux is 4, since the 
zonal constants have been halved. Below 
are given the values of these constants for 
every ten degrees and for every fifteen 
degrees throughout the spherical area. 


Constants for Every 15 Degrees. 
Degrees 


at Which Candle- Multiplying 
power is Considered. Constants. 
0 .00428 
15 .03378 
30 06526 
45 .092295 
60 11304 
75 -126075 
90 .13053 
105 .126075 
120 .11304 
135 .092295 
150 -06526 
165 .03378 
180 .00428 
Constznis for Every 10 Degrees 
0 .001905 
10 .01513 
20 .02981 
30 .04358 
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FIG, 2.—POLAR ILLUMINATIQN DIAGRAMS. 


49 .05602 

50 .066765 
60 .07548 

10 .08190 

80 -08583 

90 -08716 
100 -08583 
110 .08190 
120 .07548 
130 -066765 
140 -05602 

150 -04358 

160 .02981 

170 .01513 
180 .001905 


The young engineer is not satisfied with 
knowing the use of such constants. He 
goes back to the foundation of the case. 
He wants to know if the results he gets 
are correct, and if so, how they are ob- 
tained. And although he may perhaps 
never have occasion to use the principles 
of the Rousseau diagram in the sense here 
illustrated, he has had impressed upon 
him certain practical applications of 
spherical trigonometry in a way which 
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may make easier the solution of other 
problems. It is instances like those just 
cited which produce a capacity on the 
part of the student for becoming an engi- 
neer, and to produce this capacity is the 
function pure and simple of the technical 
school. 

Another point as a further illustration 
of the work and bearing on the same 
phase of the subject is the suggestion of 
the wrong conception possible from the 
study of the polar representation of the 
distribution of light from a luminous 
source. In Fig. II are shown by the 
curves a, b and c three theoretical dis- 
tributions of light, the mean spherical 
values of which are the same. The maxi- 
mum values in the three cases are in the 
ratio of 15-19-60. The values of the 
total luminous flux from each are indi- 
cated by the curves a, b’ and c on the 
Rousseau diagram at the right of the fig- 
ure, which represent the true spherical 
values of the candlepower. 

The illuminating values of the sources 
are more clearly shown by the polar dia- 
grams. The theoretical polar distribution 
of light for uniform illumination beneath 
the lamp is shown by curve d on the lower 
left-hand side of the sheet. It is sug- 
gested that this curve be included for 
reference on the sheets showing the dis- 
tribution of light from lamps intended 
for distributed lighting. 

A course in illuminating engineering 
laboratory of three hours a week is cata- 
Icgued for the next semester to parallel 
the classroom instruction. The general 
nature of the experiments has already 
been outlined. The laboratory equipment 
available for students in photometry and 
illumination measurements comprises a 
standard photometer bench and dark 
room; Bunsen, Lummer-Brodhum and 
flicker types of photometers for use 
with the bench; Weber photometer; 
Sharp-Millar photometer; Ulbricht globe 
photometer; Pentane lamp; Hefner 
standard lamps; incandescent lamps 
certified by the Bureau of Stand- 
ards; rotating devices for incandescent 
lamps, and potentiometers for standardiz- 
ing ‘the measuring instruments. This 
course in illuminating engineering has 
been a reality from the start. It has been 
recognized as a necessity in the proper 
equipment of the electrical engineer. 
While the future is only prophetic, one 
may rest assured that its progress and 
growth will reflect the developments 
which have been made and are going on 
in the commercial side of illuminating 
engineering. 
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THE STORY OF A SUCCESSFUL SIGN 
CAMPAIGN.’ 


BY J. B. LINDL. 


This is an account of a successful elec- 
tric-sign campaign recently conducted by 
the Union Electric Company at Dubuque, 
Towa. 

The first step taken to popularize elec- 
tric-sign advertising was to enter into ne- 
gotiations with the two daily papers for 
an advertising-exchange proposition, by 
offering to erect an electric sign on the 
office of each of the two daily papers, and 
to furnish current for operating the same 
at the regular sign rate, in exchange for 
advertising space at the regular rates in 
the papers. 

The cost of the sign was added to the 
cost of current for operating same on a 
flat rate from dusk until 10 p. m. each 
night for one year, and the total divided 
into twelve equal installments, a bill for 
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each of which was rendered to, and paid 
for, by the papers each month. The pa- 
pers in turn rendered a bill for the ad- 
vertising each month, which is paid for 
by the company, thus putting the matter 
. on a cash basis, and avoiding confusion 
in accounting. 

After these two signs had been erected 
we were ready to commence the campaign 
in earnest. 

The signs were erected at night, be- 
tween Saturday and Sunday, and in the 
Sunday issues of the papers appeared the 
following advertisement: “LOOK AT 
THE NEW ELECTRIC SIGN WHICH 
WE HAVE ERECTED FOR THE 
TIMES - JOURNAL.” Below this, 
“Newspaper men know good advertising 
when they see it. If Electric-sign adver- 
tising is good for them, it 1s good for you. 
LET US MAKE YOU AN ESTI- 
MATE.” 

The same advertisement appeared in 
the other paper, The Telegraph-Herald, 


1Abstract of a paper read before the Towa 
Electrical Association, at Cedar Rapids, Iowa, 
April 22, 1909. 
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with the only difference that the name of 
that paper was given. 

The advantage of having large electric 
signs on newspaper offices is at once ap- 
parent when one considers the powerful 
talking-point it offers, and the fact that 
a paper which has $200 to $300 invested 
in a sign is not likely to actively support 
any movement toward adverse and re- 
strictive legislation by the City Council 
or sign ordinances. 

In addition to the newspaper advertis- 
ing referred to above, the following cir- 
cular letter was mailed to 500 business 
houses so as to reach them in the Sunday 
mail: 

Gentlemen: You will certainly agree 
with us when we say that advertising is 
the life of trade. The very fact that 
such firms as Marshall Field & Company, 
Swift Packing Company, and other 
equally successful merchants say that 
their advertising departments are the 


most important branches of the business, 
should convince you of the truth of the 


above saying. So many great commercial 
enterprises have been built up by adver- 
tising, and so many non-advertisers have 
failed that but one conclusion can be 
reached, and that is, “If you wish to suc- 
ceed you must advertise.” 

We agree with you when you say that 
every business cannot go into publicity 
on as extensive a scale as the above-men- 
tioned firms, but every business can 
INVEST the same percentage of its gross 
revenue in BUSINESS - BRINGING 
PUBLICITY, and MUST do so if it 
wishes to keep on growing. 

Now let us consider the best medium 
for bringing a business before the public. 
The newspaper is the oldest and best- 
known means of bringing a business be- 
fore the public, but within the last three 
years a new and more effective medium 
has been brought into prominence, 
namely, the XLECTRIC SIGN, which 
has many, advantages over other forms of 
advertising, chief of which is the low ‘cost 
per prospective buyer reached. For in- 
stance, a sign costing, say, $12 per month 
will be seen and read by thousands of 
people, where with $12 worth of any 
other kind of advertising you will hardly 
reach hundreds. Then, too, the Electric 
Sign brings your business before the peo- 
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ple at a time when they are on the street 
and are at leisure to consider your line 
and when they are there for the purpose 
of doing business. That is an ideal com- 
bination, is it not? 

The fact that we have closed a contract 
for a sign with the two daily papers 
should convince you of the value of Ele- 
tric advertising, and good advertising is 
good for any business. 

We have recently commenced building 
our own signs and find that we can build 
them for about one-third less than sign 
companies, which, in connection with the 
fact that the holiday season, during which 
you get the best results from your ad- 
vertising, is near at hand, makes this the 
time to start burning your name and 
business into the minds of the prospective 
buyer. Don’t fail to mail the enclosed 
post-card for further particulars. 


Not knowing anything about the signs, 
as they had been erected at night, some 
of the merchants considered the letter a 
joke or an advertising dodge, but when 
they came up town the next evening and 
saw the two monster signs up against the 
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skyline, it seems they became convinced 
of the truth of all of the letter when they 
found that the reference to the signs Wa 
true. 

Be this as it may, the fact is that on 
Monday morning there were five postal 
inquiries on my desk, altogether contrary 
to the fact that I had been told that there 
would be no results from the letter. Four 
more inquiries came in during the ret 
of the day, and out of the nine inquiries 
received, four orders for signs were closed. 

The method employed in selling these, 
as well as the test of the signs, was t0 
sell advertising, not signs, as nearly every 
merchant believes in advertising. 

For instance, when we received an in- 
quiry from a prospect, we would draw 
up a design, make an estimate on the 
cost of construction and erection, add to 
this the cost per year of the current to 
operate same on a flat rate, divide the 
total by twelve, and make the merchant 
the following proposition: 

Say, for instance, that the cost of the 
sign/was $96,-and it took eighty two-car 
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dlepower lamps to illuminate same, we 
would make up the following figures: 
A two-candlepower lamp burning from 
dusk until 10 p. m., or 120 hours per 
month at six cents per kilowatt-hour, fig- 
ures $1.20 per year, or $96 per year for 
the eighty lamps; adding to this the cost 
of the sign as above, we have $192 di- 
vided by twelve, which gives $16 per 
month for the first year. 

We would then call on the merchant 
and draw his attention to the advertising 
value of an electric sign by showing him 
that with the sign he would reach every- 
body within three blocks of his store, 
while the people were on the street and 
at leisure to consider his line. 

We would further show him that with 
$16 worth of this kind of advertising he 
would reach almost the entire population 
of the city, at least once a week, where, 
with $16 worth of newspaper advertising 
at fifteen cents per inch, which is the rate 
in Dubuque, he would only have four 
inches of space. As it does not take a 
very keen insight into the advertising 


game to see how much chance a four-inch- 


advertisement has of being seen and read, 
as compared with the electric sign, it is 
not a hard matter to close a deal for a 
sign, provided the merchant is at all 
progressive. 

Dividing the first cost of the sign up 
into twelve payments helped us a great 
deal in getting the campaign started, as 
most of the merchants make a monthly 
charge to advertising, and if the total 
first cost of the sign was to be charged 
to advertising in one month, it would 
leave the account for that month out of 
all proportion to the rest of the vear. 

After these signs had been erected we 
sent out another circular letter drawing 
attention to the four most progressive and 
up-to-date merchants and the valuable ad- 
vertising they were getting out of their 
electric signs. As no merchant wants to 
be called a back-number, this brought in 
another lot of inquiries, and from that 
time on we were able to close all the wav 
from one to three signs per week. 

This got us along toward winter, and 
about that time a movement was started 
in the papers to “Boost Dubuque.” 

We took advantage of this by embody- 
ing in our advertising the fact that noth- 
ing could be more of a boost to the city 
than to have the main street of the city 
80 well illuminated with electric signs 
that it, like Broadway, could be called 
“The Great White Way.” This appealed 
to the civic pride of a number of the mer- 
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chants, and got them to a point where 
they were willing to put their signature 
on the dotted line. 

One of the best pulling ads of the en- 
tire campaign was run at this time, and 
it ran as follows: “LIFE AND LIGHT 
start with the same letter. Commercially 
they are synonymous. There is always 
life in a well-lighted city. BE A LIVE 
ONE and boost Dubuque by advertising 
with an ELECTRIC SIGN.” Diagonally 
opposite, on the same page of the paper, 
appeared the following: “DEAD AND 
DARK start with the same letter. In 
a commercial way they stand for the same 
thing. You never saw a lot of people 
walking up and down the dark streets of 
a dead town looking at goods in a dark 
show-window. DON’T BE A DEAD 
ONE, BUT BOOST DUBUQUE by ad- 
vertising with an ELECTRIC SIGN.” 

By this time twenty signs had been 
erected, and one could see a constant in- 
crease in the crowds on our main street 
in the evening. 

This was again fired at non-users of 
electric signs in newspaper advertising 
and circular letters, with the result that 
every merchant in the city was willing to 
talk electric signs, where six months ago 
it was impossible even to get a hearing. 

All this goes to show what a systematic 
advertising campaign can accomplish, and 
also, that by persistently, consistently and 
enthusiastically bombarding the prospect 
with arguments in favor of what we have 
to sell, even the most recalcitrant and 
stubborn prospect can be converted into 
a profitable customer. | 

I say profitable customer, because, in 
my mind, there is no better business for 
the central station than an electric sign 
burning its full demand for four hours a 
day; for where can you find an installa- 
tion, either inductive or non-inductive, 
that wiil give vou an income per kilowatt 
connected per year, as an electric sign? 

About the middle of February last we 
entered into an agreement with the Fed- 
eral Electric Company of Chicago, where- 
by it agreed to sell signs to prospects hera 
at a discount of one-third off its list. 
Our company in turn paid the Federal 
company for the signs at a forty per cent 
discount, thus leaving the difference be- 
tween the two discounts to cover freight, 
cartage, and the risk involved in carrying 
the accounts, and we then gave the cus- 
tomer the same plan of payment as we did 
with the signs made by ourselves. 

This put new life into the sign busi- 
ness, as the Federal Electric Company 
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sent a salesman here to canvass the city, 

with the result that in three weeks nine- 

teen signs were sold, bringing in a revenue 

of over $1,300 per year. 

ede 
Toledo Railways and Light. 

Plans for the protection of the interests 
of the Toledo Railways and Light Com- 
pany have been made public. The forma- 
tion of a stockholders’ protective com- 
mittee, consisting of William E. Hutton, 
chairman; Joseph F. Demars, Jay K. 
Secor, F. H. Goff and J. N. Spencer, has 
been announced, and stockholders re- 
quested to deposit their shares immedi- 
ately with this committee in order that 
there may be co-operation with the cred- 
itors in plans for refinancing the com- 
pany in such a way as to care for the in- 
debtedness due or to come due within 
three months, in all $12,421,960. 
ede 

An Excellent Free Labor Bureau. 

The Bowery Mission Free Labor Bu- 
reau is carrving on a worthy work in New 
York city on behalf of workless but 
worthy men seeking employment. This 
hureau is prepared to supply anv number 
of men for any kind of labor at a mo- 
ment’s notice. Within the past twelve 
months the bureau cashier has paid out 
$1,453.86 for railroad expenses of willing 
alle-bodied men to ail parts of the coun- 
iry. The financial secretarv is John C. 
Earl, 92 Bible House, New York city. 
ede 

Post Office Business. 

The business activities of the busy peo- 
ple of the United States are illustrated 
hy the figures of the Post Office Depart- 
ment, given by the United States Statis- 
tical Abstract just published, which show 
a growth in receipts, chiefly of course 
from the sale of postage stamps, from 
practically $1,000,000 in 1820, and 
$5,500,000 in 1850, to $20,000,000 in 
in 1870, $33,000,000 in 1880, $61,000,000 
in 1890, $102,000,000 in 1900, and $191,- 
500,000 in 1908. 


edo 
Mexican Telephone and Telegraph 
Company. 

At the annual meeting of the Mexican 
Telephone and Telegraph Company in 
Portland, Me., directors were elected as 
follows: George H. Butters, Lewis C. 
Benton, B. Nason Hamlin, James Men- 
zies, W. French Smith, H. B. Thayer, and 
B. E. Freytag, of London, England. 

Stockholders authorized the issue of 
bonds to the amount of $1,000,000 to pro- 
vide for new construction, and to be issued 
as required. 


1002 


Vol. 54—No, 99 


ELECTRICAL DETERMINATION OF MOIST- 


URE IN GRAIN, ETC. 

The electrical methods described below 
cf measuring the amount of moisture in 
grain form a great improvement on the 
older methods which consume so much 
time in their application. An electrical 
instrument has two pointed rods, one of 


copper and the other of zinc, held in an 


insulating handle with the protruding 
points close together and the other ends 
cennected to a galvanometer. These 
points, when pressed into the germ of a 
kernel of corn, form in combination with 
the moisture present in the kernel a vol- 
taic battery. The current generated, and 
hence the deflection of the galvanometer, 
depend upon the amount of this moisture. 
The relation between the deflections and 
the moisture was determined experimen- 
telly and a scale for the galvanometer 
was constructed therefrom, so that the 
percentage of moisture in the corn was 
directly indicated on this scale. Remark- 
able accuracy is obtained with this instru- 
ment. The time required for a test is 
about three seconds. In the case of wheat 
and other small grains it is impossible to 
press the points into the germ. For such 
purpose the points must be replaced by 
plates of dissimilar metals, which are 
pressed into the body of the grain. The 
grain must first be packed by jarring the 
vessel and must not have been exposed to 
air recently, as the drying of the outer 
coating of the kernels produces great va- 
riations in the current due to increased 
resistance. The large size and the varia- 
tion in size of the kernels in different 
samples of corn, make the plates in the 
tulk give far less reliable values than the 
method employing the points in indi- 
vidual kernels, 

The same apparatus can be used for 
measuring the amount of moisture in 
cecal, lumber, meal, flour, and in other 
Substances in which the percentage of salt 
Is practically invariable. Another method 
employs the fact that the resistance of a 
material varies with the amount of moist- 
ure it contains. The resistance may be de- 
termined, as by means of a Wheatstone 
bridge, and the corresponding moisture 
may then be obtained from a predeter- 
mined chart or table—A bstracted from 


REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


The Minnesota Engineer, Quarterly Num- 


ber for March. 
@ 


CO-OPERATION BETWEEN COMPETITORS. 


About fifteen months ago a number of 
German firms connected with different 
departments of lighting formed a union 
for the purpose of regulating prices and 
otherwise co-operating for their mutual 
benefit. This now includes sixty-six of 
the largest firms directly connected with 
lighting by various methods, and also 
many concerns whose products are used 
by the lighting firms, as glass makers 
manufacturing lamp globes, etc. This is 
typical of the prevailing tendency in 
Germany toward concerted action in place 
of the cut-throat competition which is 
now becoming less common. Another in- 
stance in point is the organization of a 
Special annual display at the Leipzig In- 
dustrial Exhibition, by a collection of 
electrical firms of various kinds. In the 
last exhibition, 1,300 German firms and 
210 foreign ones exhibited, and it is an- 
ticipated that this number will be largely 
increased this year. The combined action 
of the electrical firms mentioned will re- 
sult in a considerable saving to individual 
exhibitors, especially in the way of ad- 
vertisements, propaganda, etc. A special 
feature of this exhibition will be the con- 
centration of exhibits relating to lighting 
of all kinds in one building. This is an 
interesting recognition that illumination 
is now coming to be looked upon as a 
subject in itself. It is now recognized 
that manufacturers of different special- 
ties can be of great assistance to each 
other. For instance, in an exhibition of 
this kind, the manufacturers of glow 
lamps and incandescent mantles, etc., gain 
an opportunity of co-operating with 
others who specialize in glassware, shades 
or fixtures of special character. And it 
is, of course, of inestimable benefit to the 
consumer to be able to study all the ap- 
pliances for illumination in which he is 
likely to be interested, in one and the 
same building.—Abstracted from The Il- 
luminating Engineer (London ), for May. 
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COMPACTNESS OF TURBO-GENERATOR 
SETS. 


An instance of the extreme utility of a 
combined steam turbine and generator set 


where space was extremely limited and 
where only a slight foundation could con- 
veniently be placed, is furnished by the 
engineer of a large eastern ship-building 


end car-works plant. The extra power 
was urgently needed to meet the growing 
needs of the shop, and the comparatively 
small floor area available was not large 
enough for an engine of any other trp. 
The turbine is direct-connected with two 
electric generators arranged in tandem, 
all on the same base. These generators 
furnish 175 electrical horsepower at low 
voltage for operating motor-driven ma- 
chinery. The turbine runs at high speed, 
but very smoothly and noiselessly, and 
hence requires only a slight foundation — 
Abstracted from System, for May. 
@ 


A NEW ELECTRIC HOIST. 

A unique electric hoist has recently 
been patented by W. P. Robertson, a min- 
ing engineer of New York. Compactness 
is secured by placing the electric driving 
motor jinside the revolving drum, the 
motor and drum being independently sup- 
ported. Running through the inside of 
the drum, and supported by the proper 
bearings on the upright castings, are fout 
axles upon which are attached eight steel 
wheels, four on each end of the drum 
These wheels support the drum and allow 
it to freely revolve. The motor rests upon 
and is firmly secured to steel support 
which in turn are firmly secured at each 
end to the upright castings. The motor 
drives the internal gear on the drum 
through a train of gear wheels. The con- 
troller and brake lever are conveniently 
rlaced directly behind the drum. A num 
her of improvements have been made 
this type of hoist in the design of the 
supporting guide wheels by which ya 
can be readily taken care of, and 10 A 
construction and support of motor k 
which all parts are made readily a 
ble.—Abstracted from The Mining bon 
April 24. 


< 

ECONOMY OF PRODUCER-GAS ENGINES. 

Results from a western candy eae 
show the producer-gas engine m a j 
favorable light as compared W ra 
steam engine. In this factory pret 
horsepower gas engines and pr° ad 
furnish the power. Buckwheat co 
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$3.25 a ton and pea coal at $4.80 a ton 
have been used in the producer. Under 
a combined load of eighty-one horsepower 
the results of three tests last winter 
showed a consumption of one-and-one- 


. quarter pounds of coal per horsepower 


each hour. The vertical steam engines 
which these gas engines replaced con- 
sumed ten pounds of coal per horsepower 
each hour, although in this connection 
it is only fair to mention that with 
the gas engines a low-pressure boiler in 
addition was necessary for heating, the 
coal consumption of which is not included 
in the above figure. In another instance 
the producer-gas engine showed infinitely 
better results than a gasoline engine. 
This was in a flour mill where the cost 
for gasoline averaged $8 for a ten-hour 
run, while with a producer-gas engine the 
coal cost was only $1.35 for coal for the 
same run. The producer-gas engine. 
which developed thirty-five horsepower, 
required a gallon of oil a day for lubri- 
cation, and even this small amount was 
filtered and used over again with good 
results. These results foreshadow a great 
increase in the use of the producer and 
gas engine plant. Abstracted from Fac- 
tory for Fvbruary-March-A pril. 
< 
THE LITERARY SIDE OF AN ENGINEERING 
EDUCATION. 

The necessity for the engineer to de- 
velop in the course of his training a clear, 
concise and easy style of writing can 
hardly be overestimated. A gratifying 
feature of our engineering schools and 
colleges is the recognition they are now 
giving to the study of English composi- 
tion, literature, rhetoric and similar sub- 
jects hitherto not considered as part of 
an engineer’s education. Every engineer 
will find it necessary to prepare and pre- 
sent reports, read papers before scientific 
bodies, and enter into discussions; and 
how much more effective would be his 
statement of facts if they were presented 
clearly, concisely and without hesitation. 
In no other profession is the faculty of 
clear writing and effective speaking of 
more value than in engineering. To be 
able to think clearly and to express one’s 
ideas connectedly when upon one’s feet 
in the presence of men somewhat familiar 
with the subject in hand requires not only 
knowledge, but practice. And the suc- 
cessful engineer will be able to turn many 
a difficult situation to his advantage if he 
can present pleasantly his views to his 
assembled clients.—Abstracted from The 
Canadian Engineer (Toronto, Can.), 
May 7. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ELECTRICITY AS APPLIED TO LAUNDRIES. 

This was the title of a paper read by 
B. W. Gilmour at a recent conference of 
the Scottish Laundry Association, held in 
Glasgow. Mr. Gilmour said that elec- 
tricity as a motive power in laundries is 
not as cheap as steam, because of the 
large quantity of steam required in a 
laundry for heating and boiling purposes, 
a circumstance which affects the relative 
costs. On installing motors live steam 
would have to be used for drying and 
heating in place of exhaust steam. The 
advantages of electricity are reduction of 
the dust, simplicity of starting and stop- 
ping the machinery, and smallness of the 
space occupied, besides obtaining a more 
steady drive from motors. The only de- 
partment in which electricity as a heating 
power can at present be applied to laun- 
dries is in hand ironing.. The extra cost 
over gas is so little that it is not worth 
considering, while electricity has the ad- 
vantages of cleanliness, concentration of 
heat on the required part, and absence of 
smell.—Abstracted from The Electrical 
Review (London), May 7. 

< 


THAWING OUT EXPLOSIVES BY ELEC- 
TRICITY. 


One of the most recent instances of the 
confidence with which electricity ,as ia 
heating agent is becoming to be regarded 
is evidenced by the employment of an 
electric heater for thawing explosives at 
the Roosevelt drainage tunnel in Cripple 
Creek, Colo. The support for the wiring 
of this heater consists of two twelve-inch 
by twenty-four-inch rectangular frames 
made of one-and-a-half-inch by quarter- 
inch iron, held apart three inches verti- 
cally and supported on legs above the 
floor. Telephone insulators spaced on 
one-and-one-half-inch centers are placed 
around the sides of each frame, and be- 
tween each corresponding pair of insu- 
lators ordinary coils of galvanized tele- 
phone wire are strung, all the sets of 
wires being connected in series. The 
coils are heated by the electric-lighting 
current, and in about thirty minutes 
warm the small powder house, four feet 
by five feet in ground plan and six feet 
high, to a temperature of eighty degrees 
Fahrenheit. The cost of this method of 
heating is about ten cents per twenty-four 
hours, and is said to be far more econom- 
ical than if coal were used for fuel.—Ab- 
stracted from The Engineering Record 
(New York), May 15. 

< 


COAGULATING LATEX BY ELECTRICITY. 
A novel machine for coagulating latex 
by electricity has been invented by 
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Thomas Cockerill, of Ceylon. A graphite- 
coated endless belt forms when electrified 
a continuously moving anode. A metal 


` cathode hangs about half an inch over the 


surface of the belt. The latex is allowed 
to run down from an elevated tank upon 
the slowly moving belt where it is coagu- 
lated by the electricity, the water run- 
ning off into drip pans. The rubber film 
is scraped from the belt and run through 
squeezing rolls to expel the surplus 
moisture.—Abstracted from The India 
Rubber World, May 1. 
emo 
Large Railway Map of United States. 


A railroad map of the United States, 
said to be the largest ever sent abroad, 
has been shipped by the Chicago, Mil- 
waukee & St. Paul Railway for exhibition 
at the Golden West and American In- 
Gustries Exhibition at London. The map 
is forty-seven feet nine inches long, and 
thirteen feet six inches high, painted in 
colors on transparent cloth, and is il- 
luminated by electricity. Twenty trans- 
parencies of scenes along the St. Paul 
are shown. 


emo 
Dispatching By Telephone. 

A general substitution of the telephone 

for the telegraph by western railroads has 


‘proceeded so far as to threaten the aboli- 


tion of the telegraph in all railroad work 
except fur incidental service. The Atchi- 
son proposes to use the telephone entirely 
for train dispatching and otherwise, ex- 
cept for very long distance. The Illinois 
Central is equipping most of its main 
line for the same change, and intends to 
use the telephone exclusively in time. 
On the western end of the St. Paul’s 
Pacific extension the telephone is used 
in dispatching, and it will be used ex- 
tensively over the entire Puget Sound 
system. All the other principal lines are 
making like changes. 

ede 

Public Service Board in China. 

An imperial edict issued at Peking on 
May 4 places under control of the Board 
of Communications the railroad, naviga- 
tion, telegraph and postal departments, 
with supervision by the Board of Finance. 
epe 
Economic Power Complaint Dismissed. 


The New York State Court of Appeals 
lias dismissed the complaint of the Eco- 
nomic Power and Construction Company 
against the city of Buffalo. The purport 
cf the opinion is believed to be that 
permissive provisions of the company’s 
charter are unconstitutional. 
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A New Electric Flatiron. 

The General Electric Company has 
letely brought out a new flatiron, the 
heating unit of which is new both in ma- 
terial, construction and shape. 

The resistance metal used is named by 
its patentees “Calorite” and is capable of 
withstanding oxidation to a point several 
hundred degrees hotter than any metal 
previously used in heating devices, its 
melting point being 2,370° F. The re- 
sistance of “Calorite” is twice that of 
nickel-silver and seventy-three times that 
of copper, and it is this high specific re- 
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HEATING ELEMENT, GENERAL ELECTRIC 
FLATIRON. 


sistance which enables it to be used in a 
single thin grid-layer or leaf. In the 
majority of designs the heat must either 
pass through two or more layers of heat 
insulation or radiate through an insulat- 
ing air space. The “Calorite” leaf unit 
has such close thermal relation to tho 
working surface of the iron that it can- 
not overheat, which precludes the use of 
any auxiliary protective device to insure 
the life of the heating unit. 

In the new iron the heat is evenly dis- 
tributed over the entire working surface, 


BODY OF IRON. 


as shown by scorch proofs taken under 
working conditions. The body of the iron 
consists of two hard gray cast-iron plates 
held together by two heavy steel bolts. 
T'he thin leaf unit is firmly clamped be- 
tween these plates and separated from 
them only by a sheet of clear amber mica 
iwo-thousandths of an inch thick, which 
provides the necessary insulation. 

The shell cover, held by one bolt, car- 
ries a handle riveted to it, and the usual 
asbestos is effectively replaced by an insu- 
lating air jacket between this shell cover 
and the working part of the iron, and 
ccvering not only the top of the iron but 
ihe sides and ends as well. 
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The use of porcelain is entirely avoided 
in the attachments, which makes for a 
practically unbreakable construction. 

The leaf-unit flatiron is equipped with 
plain attaching plug, with combination 
indicating switch-plug or with perma- 
nently attached cord if desired. 

The few parts of the iron are readily 
interchangeable and the iron can be com- 
pletely disassembled by removing three 
belts. 

The new iron is available in the five- 


GENERAL ELECTRIC ELECTRIC 
FLATIRON. 


pound, or 450-watt size, and the six- 
pound, or 550-watt size. The iron is fin- 
ished in highly polished nickel. 

ede 
Sign Lighting With Tungsten Lamps. 

A new lamp has been placed upon the 
market by the various companies of the 
National Electric Lamp Association which 
should meet the long-felt demand for 
a newer and better type of sign illumi- 
nant. This new lamp, a_ low-voltage 
tungsten sign lamp, consumes but five 
watts and is rated at 3.75 candlepower. 
A detailed description of the character- 
istics, performance and uses of this lamp 
has been published in Bulletin 6E bv the 
cnginecering department of the National 
Electric Lamp Association. 

A brief description of the new lamp 
follows: A substantial V-shaped tung- 
sicn filament is mounted in a bulb one- 
and-three-fourths inches in diameter and 
three-and-one-fourth inches in over-all 
length. This bulb is exactly the same 
size as that of the old four-candlepower 
carbon sign lamp, and allows the same 
receptacles and appliances to be adapted 
for all purposes which were served by the 
former carbon lamp. 

From the illustration, it can be seen 
{hat the method of mounting the filament 
is very substantial. Inasmuch as the 
lamp has been made for a low potential, 
1, e., eight to twelve volts, the size of the 
filament is such that it is not as easilv 
broken as the frailer filament, designed 
for lamps operating upon higher poten- 
tial circuits. 
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It is not possible, of course, to op- 
erate these lamps individually on com- 
mercial] 110-vuit circuits. For dire-t-cr. 
rent systems, it is customary to use a 
series-multiple system, as, for example, 
cleven groups in series, each group con- 
taining twenty ten-volt lamps in multiple. 
For alternating-current systems it, is bet- 
ter to employ one of the numerous types 
of sign-lighting transformers or com- 
pensators, many of which are now regu- 
larly upon the market. These’ trans- 


FIVE-WATT TUNGSTEN SIGN LAMP— 
FULL SIZE. 


formers are made for capacities ranging 
from fifty watts to one kilowatt. In fig- 
uring the total wattage of a sign it i 
necessary to consider the power used up 
in transformer losses and line losses, due 
to increased current. oes 

The majority of these transforming 
devices have an efficiency of ninety-two 
per cent and upward at full load, which 
makes the total wattage consumption of 
the sign lamp, including transformer 
losses, approximately 5.4 watts. 

Without a doubt, the introduction of 
this new lamp will be promoted by the 
increased saving in power consumption, 
which should be advisable from the stand- 
pcint of the central station, inasmuch 4s 
the majority of signs are at the present 
time carried upon a flat-rate schedule 
The lamp consumes less than thirty pet 
cent of the energy of the four-candle 
power carbon unit. 

When energy costs most to produce 
that is, at the peak of the daily load 
curve of the central station, the sigt- 
lighting load, which in the majority of 
cities is considerable, is usually at full 
demand. The decrease in this portion 
of the curve would be more satisfactor! 
to the central station if the sign-lighting 
load could be appreciably decreased with- 
out a prohibitive decrease in income 
Any device that will reduce this current: 
eating load of the ordinary carbon sign 
lamp without a corresponding loss i 
revenue, should be regarded favorably by 
the central stations. l 

The,adoption of te new tungsten sign 
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lamp is equally desirable from the stand- 
point of the consumer, and a considerably 
cheaper rate for electric displays, both 
outline and sign-lighting, should be made 
possible by the use of tungsten units. A 
saving of seventy per cent or over in 


current supplied by the central station 


would, without a doubt, have an appre- 
ciable effect upon the flat-rate at which 
the station is able to supply the con- 
sumer. It is therefore evident that the 
universal adoption of the new sign lamp 
should be very satisfactory from the 
standpoint of both supplier and the sup- 
plied. 


ede 
A New Electric Sign. 

The Moray electric pointer sign, pat- 
ented April 20, 1909, is designed to econ- 
omize in the use of current, by having 
only two lights to furnish the illumina- 
tion, these being contained in a reflecting 
hood, shaped like the cuff of a man’s coat, 
the sign being the shape of an index hand, 
end made of white enameled iron. Spe- 


MORAY ELECTRIC POINTER SIGN. 


cial reflectors are added to increase the 
iilumination, but the inventor, G. E. 
Moray, claims that, without any auxiliary 
reflectors at all, two twenty-five-candle- 


power lamps will afford better illumina- 


tion of the lettering than is usually pro- 
duced by twenty-four eight-candlepower 
lamps placed around the lettering in the 
usual manner. 

Other advantages that the inventor 
claims are light weight, weatherproof 
ccnstruction, increased size of lettering 
space, attractive appearance of the com- 
plete sign, and low cost of operation. 

These signs are manufactured by the 
Index Sign Company, Incorporated, 339 
East Thirty-Fourth Street, New York. 
ede 

Electric-Driven House Pump. 

The Jarvis Engine and Machine Works, 
of Lansing, Mich., are now placing upon 
the market the “Jarvis” electric-driven 
house pump. These compact little pumps 
run in price from $12 up and are made 
with capacities for seventy, 150, 300 and 
600 gallons per hour, and are specially 
adapted for use in houses beyond the 
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reach of the city or town water supply, 
yet where the lighting services of the 
central station reaches, for pumping 


house tanks from wells and cisterns from 
power furnished by small electric motors 
which are belted to the pump. It would 
be well for central-station managers to 
furnish their customers in the outlying 


“JARVIS” ELECTRIC-DRIVEN HOUSE PUMP. 


districts with circulars regarding these 
pumps, which may be automatically con- 
trolled, which have proved themselves not 
only a great convenience, but an outlet 
for more current from the central sta- 
tions. 

The installation shows one of these 
little units all ready for installation. 

All particulars and prices may be had 
by addressing the manufacturers. 
ede 

Marshall Molding Receptacles. 
The Marshall Electric Company, Hyde 


. Park, Mass., has just brought out a new 


line of molding receptacles which would 
seem to completely cover the requirements 
in this field. 

They are in exterior design much the 


MARSHALL PORCELAIN MOLDING 
RECEPTACLE. 


same as other receptacles, but the socket 
is much stronger, being built into the 
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MARSHALL PORCELAIN MOLDING 
RECEPTACLE. 


heavy outer porcelain instead of on a 
frail base block. 
The device is very quickly wired and 


1005 


has been highly cemmended by construc- 
tion men who have used it. 

No. 50724 is the plain receptacle and 
No. 50726 the shade holder. 
ede 

The Corcoran Wipe-Joint Machine. 

The Corcoran wipe-joint machine is 
designed for wiping any kind of lead 
joint, whether for high-pressure 
water connections, waste-pipe con- 
nections, brass ferrules or elec- 
tric-light and telephone cables. 
It will wipe branch joints as 
readily as straight, and horizontal 
joints as readily as vertical. 

So easy is the Corcoran wipe- 
joint machine to operate that any- 
one of average intelligence can 
wipe a perfect joint after the first 
trial, turning out from twenty- 
five to thirty-five perfect joints 
a day, using only about half as 
much metal as a skillful hand wiper, 
without waste of solder. 

While a good cable wiper will wipe four 
joints a day by hand, with the Corcoran 
machine for wiping electric-light and tel- 
ephone cables an ordinary helper can wipe 
from twenty-five to thirty joints. 


CORCORAN WIPE-JOINT MACHINE. 


Not only does the Corcoran wipe-joint 
machine save time, stock and labor, but 
as the metal can be poured hotter, it 
fuses better with the lead, making 
stronger, neater and more perfect joints 
than can be made by the old hand method. 

So vastly superior are the joints wiped 
by the Corcoran machine that the Cleve- 
land waterworks will not allow a joint to 
be put in the ground which has not been 
wiped by this machine. 

The machine is made by the Corcoran 
Wipe-Joint Machine Company, Detroit, 
Mich. 
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Babcock Electrics. 

The general features and construction 
of the electric vehicles manufactured by 
the Babcock Electric Carriage Company, 
Buffalo, N. Y., were briefly described in 
the ELECTRICAL Review AND WESTERN 
ELECTRICIAN of April 10 last. This 
present article describes in detail some of 
the principal models of “Babcock Elec- 
trics.” 

The Model 5 Runabout is illustrated in 
Fig. 1. This car weighs about 1,600 
pounds and has a wheel base of seventy- 
eight inches. There is a one-half plat- 
form spring in front and a full elliptic 
spring in the rear. The chassis is of 
a special design and is made of wood re- 
inforced with steel plates. The battery, 
which is made by the Babcock company, 
is divided, and contains eighteen cells in 
front under the hood and eighteen cells 
under the back of the body. It is readily 
accessible without removal from the body. 
The motor is suspended from the chassis 
under the seat and is capable of develop- 
ing from twelve to fifteen horsepower. 
The driving gear is of the double-chain 
variety, remarkable for its flexibility and 
noiselessness. The specially designed con- 
troller, with five speeds forward and two 
reverse, is fitted with a safety foot control, 
thus greatly minimizing the possibility of 
accidents. Raymond brakes are provided 
in the rear hubs, and an auxiliary brake 
on the countershaft. The car is painted 
in maroon and is upholstered in leather 
to match. The top is of leather and the 
side curtains of rubber, all waterproof. 
The Model 5 Runabout will develop a 
epeed of from six to thirty miles an hour 
on the level and is a splendid hill climber. 
This is the car that made the 100-mile 
run from New York to Philadelphia in 
1906 on a single charge of the batteries. 

The Model 6 Victoria Phaeton is shown 
in Fig. 2. This luxurious and stylish 
electromobile is specially recommended for 
ladies’ use. The low hang of the carriage 
greatly facilitates entry and exit and the 
continuous mudguards effectively protect 
the clothing from the wheels. The wheel 
steer is provided with a braking joint, so 
as to permit of ingress or egress from 
either side. The seat is made very roomy 
vet without sacrificing any of the light 
and artistic features of the car. The 
chassis is of armored type, the wheel base 
seventy-eight inches, and the springs half 
platform in front and full elliptic in the 
rear. The car weighs about 1,750 pounds. 
Driving gear, motor, brakes, and control- 
ler are about the same as those of the 
runabout described above. Speeds are 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


from six to twenty-five miles an hour. 
The great mileage capacity and the ease 
with which it can be guided through city 
traffic make the Victoria Phaeton an ideal 
car for social and business purposes. 
The handsome Model 10 Coupé, illus- 
trated in Fig. 3, is extremely light and 
roomy, and the finish and appointments 
are unexcelled. In its closed condition 
it 18 an ideal car in inclement weather, 
while in warm weather it can be made as 
airy as an open car by simply lowering 
the windows. The seat is forty-five inches 
wide, providing ample accommodation for 
three persons, and there is, besides, an 
extra folding front seat. This car is 
practically identical with Model 6, except 
for the body, and the bodies of both cars 
are interchangeable one with the other. 
The Coupé weighs about 1,750 pounds 
and the mileage is from sixty to seventy 
miles on good roads. The finish is in 
royal blue with upholstered broadcloth to 
match. The top is of leather. Besides 
the speedometer, voltmeter, ammeter, and 


FIG. 1.—MODEL 5 RUNABOUT. 


a tool outfit with which all the Babcock 
Electrics are equipped, this car is also 
provided with a dome light, card case, 
mirror, watch, and perfume bottles. In- 
deed, no feature is omitted that will make 
the Model 10 Coupé the de luxe car of 
electric automobilia. | 


FIG. 2.—MODEL 6 VICTORIA PHAETON. 


The Model 12 Roadster, shown in Fig. 
4, is almost indistinguishable from a 
smart gasoline car, and, indeed, were it 
not that the troubles of cranking, ignition, 
carburetor, radiation, lubrication, ete., 
of the internal-combustion-engine car are 


` 


Vol. 54—No, 99 


all eliminated, the resemblance would be 
ccmplete. The wheel base, ninety-two 
inches, is exceptionally large for an ele. 
tric car. The fifteen-horsepower motor 
will develop a speed of over thirty mile 
an hour, and at a speed of seventeen miles 
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FIG. 3.—MODEL 10 COUPE. 


an hour the forty-two-cell battery will 
give a radius of 100 miles on a good level 
road. The weight of the car is 2,200 
pounds. The mechanical features are 
about the same as those of the cars pre- 
viously described. The car is finished in 


4.—MODEL 12 ROADSTER. 


FIG. 


ivory white with gold stripes. Upholster- 

ing is of red leather, and the top is of 

red pantasote. Dicky seat, glass front, 

and a spare tire are provided as extras. 

ego 

Water Filtration for Steam Boiler 
Users. 


One of the newest developments of 
interest to steam users in general is that 
of the Oliver-Roche system of water puri- 
fication, exploited by the Municipal Fil- 
tration Company, Ford Building, Detroit, 
Mich., which not only does away with 
foaming and priming by the removal of 
all insoluble matter, but prevents scale by 
the neutralization of the carbonate of 
lime and magnesia, thereby removing the 
adhesive properties. $ 

These results are accomplished with- 
out the use of chemicals or compounds 
of any description. The system is long 
past the experimental stage, having han- 
dled such waters as the sulphur-laden 
mine waters of Pennsylvania, the filthy 
waters of Buffalo Creek, Buffalo, N. Y, 
where one of the purifiers has been 12 
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constant operation for the past two years, 
the lime waters of DeWitt, N. Y., and 
other places too numerous to mention. 
In developing this system the owners 
have endeavored to make it fail by put- 
ting it to the most difficult tasks at all 
times. 

The question of the loss in steam effi- 
ciency, through the use of so-called “hard 
waters,” or of water in which the impuri- 
ties cause foaming and priming of boilers, 
has been given a great deal of attention, 


THE OLIVER-ROCHE SYSTEM OF WATER PURIFICATION. 


not only by engineers, but by chemists, 
and inventors; still very few people 
thoroughly appreciate what a loss is 
caused by scale. 

Taking fourteen grains of deposit per 
gallon as a basis, the amount of scale 
deposited in a 1,000-horsepower boiler 
plant, operated for thirty days at twelve 
hours per day, would be upward of 1,500 
pounds. Taking fourteen grains to the 
gallon is conservative as analyses from 
several points, run above twenty grains, 
and some run as high as 104 grains per 
gallon of incrusting solids. 

While the resultant scale, in all prob- 
ability, would not be increased in ratio to 
the increase of incrusting solids, it can 
readily be seen that even five times the 
amount estimated at fourteen grains 
would bring a deposit of from 6,000 to 
7,500 pounds of scale per thousand horse- 
power capacity for thirty days. 

The loss in fuel. efficiency is but two 
per cent at one-sixty-fourth inch of scale, 
while at three-sixteenths (which is com- 
mon) there is a loss of twenty-seven per 
cent, and at one-half inch 60 per cent. 
In view of the fact that three-sixteenths 
inch is common that will be taken as a 
basis. 


Basing the fuel saving of a 1,000-horse- 
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power boiler plant having an average of 
three-sixteenths inch of scale, and using 
coal at $2.50 per ton at the boiler house, 
as a fuel cost, there would be an annual 
saving of $4,434, these figures allowing 
only three pounds of coal per horsepower- 
hour. This saving is exclusive of that 


made in saving of cost of compounds, low 
service efficiency and abnormal repairs, 
and is made possible by the installation 
of a system of which the initial cost is 
less than the fuel saving alone for one 


ry e 
0 en 


es 
s 
"a aoe 
$ 


year, and carries with it a maintenance 
contract which on this size of unit is 
approximately five per cent of its cost. 

The Oliver-Roche system is installed 
under such strong guarantees that the 
question of always having the purifier 
open to the inspection of their representa- 
tive, and all repairs and upkeep to be 
looked after by them, was found to be 
the only possible way of giving at all 
times the highest class of efficient service. 

The illustration herewith gives a clear 
idea of the method of operation, showing 
the upward percolation and the down- 
ward sedimentation. “Nature’s process” is 
helped out by the introduction of the ele- 
ments necessary, the strata being changed 
to conform to the needs of the water 
treated, the depth being decided by the 
chemical analyses of it, and these analyses 
are made for any prospective customer 
free of cost. 

Two rather remarkable cases are of 
interest here: One was on a dredge in 
Buffalo Creek, Buffalo, N. Y. It was 
impossible to get water from the shore 
to the dredge and the limit of operating 
time was three hours, as after being in 
operation for that length of time the 
boilers foamed so badly it was impossible 
to run without shutting down and blow- 
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ing them out. After the installing of 
one of the purifiers they run constantly 
with no boiler trouble of any kind, and 
at a great fuel saving. Another was of 
a boiler which it was found impossible 
to run at an efficient point; one of the 
purifiers was installed, and at the end of 
twenty-nine days the pure water had so 
disintegrated the deposit in the tubes that 
2,250 pounds of scale were removed, and 
a boiler put in operation at the time the 
purifier was started was clear of all de- 
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posit, as shown by a very critical examina- 
tion. These cases are remarkable, as 
there were no chemicals of any kind in- 
troduced to assist the purifier in its work. 
He 
The “Harwood” Electric Iron. 

An electric iron, in which the entire 
bottom of the iron might be called the 
heating element, has been brought out by 
the Harwood Electric Heating Company 
of Hutchinson, Kan. The bottom of this 
iron is a heavy piece of cast-iron. one side 
of which is the polished working surface, 
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HARWOOD FLATIRON. 


the top side having slots cut in a raised 
portion of the solid metal, the resistance 
being imbedded in these slots so that the 
heat is all generated right in the bottom 
of the iron, where it is needed. The solid 
mass of metal in the bottom of this iron 
will maintain a constant even temperature 
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for a considerable length of time even 
though the current be turned off. Yet 
this iron will rise to a working tempera- 
ture quickly because the heat ig all gen- 
erated in, and confined to the metal of 
the working surface. The resistance ma- 
terial is in such perfect contact with the 
body to be heated that it cannot become 
much hotter than the working surface. 
The resistance material is placed in the 
iron in such a manner that it is not sub- 
jected to any strains caused by the ex- 
pansion or contraction of the metal com- 
posing the body of the iron, thus making 
the “Harwood” iron practically free from 
the possibility of burn-outs. 

While considerable advance has been 
made during the last two years in the 
construction of the heating elements for 
electric irons, little has been done to im- 
prove the method of making the electrical 
contact with the iron. The old-style 
switch plug has caused untold trouble be- 
cause of the fact that the contact parts, 
being subjected to considerable heat, 
would soon lose their temper and become 
loose, thus causing the current to are and 
burn the contact parts until they were 
useless. The Harwood Electric Heating 
Company, realizing that the switch plug 
was the weakest point in their iron, con- 
ducted a series of experiments until they 
recently perfected a new switch plug that 
is radically different from anything here- 
tofore made. Instead of depending en- 
tirely or partially upon the spring of the 
metal composing the contacts they have 
provided heavy spiral springs between the 
porcelain insulating parts and their novel 
metal case which’ protect the switch plug 
from breakage. The floating contacts be- 
ing backed up by these heavy independent 
springs, which are not affected by heat, 
insure a perfect contact their entire 
length at all times, thus eliminating all 
trouble from loose contacts. 

e@s 
A New Form of High-Tension Cross- 
ing-Protector. 

Various methods have been successfully 
tried out for preventing high-tension 
transmission lines from coming in contact 
with other lines under abnormal condi- 
tions, such as presented by broken wires, 
fallen poles, ete. Chief among these are 
suspended networks and the use of high 
poles. The former is unsightly, while 

both are comparatively expensive. 

To obviate the disadvantages of the old 
systems and to secure the desired factor 
of safety, the General Electric Company 
of Chicago, Ill., has developed the high- 
tension drop-out span crossing-protector, 
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gle section of span and the second consist- 
ing of a double-break device which will 
open up the secticns of both sides of the 


illustrated in Fig. 1, a complete installa- 
tion being shown in Fig. 2. While this 
is comparatively new it has already been 
tried out on some very important 
transmission systems and has 
proved to be not only a most eco- 
nomical but also a most practical 
solution of the crossing problem. 

The protector comprises two elements, 
one an inverted spoon-shaped casting to 
be rigidly attached to a line insulator on 
the pole, and the other a movable, hook- 
shaped contrivance engaging with it. This 
is shown in Fig. 3. 

The device is connected directly in 
series with the line and the current flow- 
ing in the wire passes directly through the 
span protector, as will be seen from Fig. 
3. The point of contact is made in a ball 
and socket joint, thus assuring perfect 
alignment and electrical contact. Tests 
have shown that resistance of the drop-out 
span-protector is less than the equivalent 
length of wire which it replaces. 

The operation of the device is obvious. 
that is, a breakage in the line wire imme- 
diately causing the span-protector cle- 
ments to disengage, with the result that 
the entire span falls to the ground abso- 
lutely dead, thus preventing the high-ten- 
sion wires coming into contact with the 
underneath crossings. 

It has been proved by actual test that 
in the case of a break in a high-tension 
line the additional weight of the drop-out 
span-protector on one end of each of the 
two falling pieces insures that the broken 
wires rattle down through the telephone, 
telegraph or other lines instead of lodg- 
ing on them and causing trouble, as is 
frequently the case with suspended net- 
works. 

To mect the requirements of modern 
service the protectors are manufactured 
to fit the various types of insulators found 
on the market and are made in various 
tensile strengths and carrying capacities. 
The protectors can readily be installed on 
an existing line, requiring practically no 
departure from the standard construction 
used on the system; in fact, most users 
build a line and cut in the protectors after 
the line is completed and the wire 
drawn up. 

The protectors are made in both top- 
tie and side-tie forms, the first being 
adapted for mounting on top of the insu- 
lator and the second on the side groove 
of the insulator. The two types of top 
and side-tie protectors are again divided 
in two classes, the first consisting of a 
single-break device for opening up a sin- 
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FIG. 1.—HIGH-TENSION DROP-OUT SPAN 
CROSSING-PROTECTOR. 


pole on which it is installed. The double- 
end protector is largely used for two ad- 
jacent lines that are to be crossed, and 


2.—COMPLETE INSTALLATION HIGH- 
TENSION CROSSING-PROTECTOR. 


FIG. 


where they are not sufficiently close to- 
gether to permit the use of one span over 
the crossing. They are also used in cer- 


FIG. 3.—DETAIL OF CROSSING-PROTECTOR 
SHOWING GROUND BALL JOINT. 


tain cases where the lines to be protected 
are unduly close to the transmission line 
pole. 


ede 
Telephone Contract Void. 


On the ground that it would restrain 
trade, Judge R. W, Tayler, of the United 
States Circuit Court, at Toledo, Ohio, 
has dissolved the temporary restraining 
order and denied an injunction in the 
case of the United States Telephone Com 
pany against the Central Union Tele- 
phone Company and the American Tele- 
phone and Telegraph Company. 
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Packard Tungsten Sign-Lamp Trans- 

formers. 

The Packard Electric Company, War- 
ren, Ohio, has designed and placed on 
the market a full line of special trans- 
formers to meet the new conditions of 
sign-lamp service, with the new tungsten 
low-voltage lamp. 

These instruments are neat in appear- 
ance, compact, and as light in weight as 
is consistent with good economy. They 
can be attached to the sign itself, which 
eliminates voltage drop in the low-voltage 
leads. 

The transformers are designed to give 
an exact ratio of ten to one under full- 
load conditions, insuring full potential at 
the lamps, and therefore, full candle- 
power. These transformers are controlled 
through the primary circuit, so that when 
the sign is not illuminated the small 
transformer loss is entirely eliminated. 
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PACKARD SIGN-LAMP TRANSFORMERS. 


These transformers are not made on 
the auto-transformer principle, but are 
cesigned with separate primary and sec- 
ondary coils amply insulated from each 
ether. The vacuum drying and impreg- 
nating system of insulating is used, as 
with the standard transformers made by 
the above-mentioned company. The case 
is made of leaded sheet iron and is en- 
tirely filled with solid compound of high 
heat conductivity. The cases are sealed 
in place to exclude moisture, and all leads 
fre carried out through strong porcelain 
bushings, each carefully sealed in. 
oe 
Reorganization of United States Light 

and Heating Company. 

The. United States Light and Heating 
Company has been recently incorporated 
under the laws of the state of Maine 
and has secured control of the National 
Battery Company of Buffalo, N. Y., the 
Bliss Electric Car Lighting Company, of 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Milwaukee, Wis., and the United States 
Light and Heating Company, of New 
Jersey. The new company has been 
capitalized for $17,500,000, and its 
board of directors consists of the follow- 
ing well-known men: Edwin Hawley, 
chairman of board, Chesapeake & Ohio 
Railway; William H. Silverthorne, pres- 
ident Railway Steel Spring Company ; 
Jules E. French, chairman board of di- 
rectors Railway Steel Spring Company ; 
Theodore P. Shonts, president Inter- 
Lorough Rapid Transit Company; New- 
man Erb, formerly president Wisconsin 
Central Railway; Charles A. Starbuck, 
president New York Air Brake Com- 
pany, and Walter S. Crandell, secretary 
and treasurer. The officers of the com- 
pany are: W. H. Silverthorne, presi- 
dent; Jules E. French, first vice-presi- 
cent; Edwin Hawley, second vice-presi- 
dent; C. A. Starbuck, third vice-presi- 
dent; W. S. Crandell, secretary 
and treasurer; J. Allan Smith, 
general manager. 

The acquirement of the above- 
named properties has secured to 
the United States Light and 
Heating Company of Maine the 
control of the important basic 
and detail patents covering the 
art of passenger-ear electric light- 
ing and storage-battery-manufac- 
ture processes and regulation, as 
well as passenger-car heating. It 

is the intention of the company 

\ to erect a large new plant at 

Buffalo or Niagara Falls, for the 
manufacture of storage batteries 

- for every purpose, especial atten- 

tion being given to the railway-car 
lighting field. This plant, when com- 
pleted, will probably be one of the larg- 
est of its kind. It is also understood 
that the plant of the Bliss Electric Car 
Lighting Company, as well as that of the 
United States Light and Heating Com- 
pany, will be continued in operation for 
the manufacture of automatic apparatus 
and systems for railroad passenger-car 
lighting, and heating equipments and 
accessories. With the increased factory 
facilities, and the establishment of dis- 
trict depots and storerooms, together 
with the increased number of general 
agencies, extensive facilities will be pro- 
vided so as to insure prompt attention to 
all inquiries for apparatus, material or 
crgineering advice, thus obviating costly 
and annoying delays. It is the intention 
of the management to keep in immediate 
and personal touch with customers and 
users of the various apparatus manu- 
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fuctured by the company. The combined 
enginecring forces brought together will 
be at the disposal of railroad companies, 
central stations and users of storage bat- 
teries in general. 

The well-known National batteries, 
which have been greatly improved 
throughout the wide range of central sta- 
tion, vehicle, sparking and car-lighting 
lines, are the result of vears of active 
experience in this field. The various 
types to be exploited include all types 
of assembling, as well as all acceptable 
types of plate structures and formations 
&nd combinations thereof, such as com- 
posite batteries with Planté positives and 
pasted negatives, pure Planté batteries 
with both elements consisting of pure 
Planté plates, or Faure batteries in which 
both elements are pasted, all depending 
upon the purposes for which they are to 
be used and their adaptability thereto. 

The “Unit” plate, designed for cen- 
tral-station and heavy power work, con- 
sists of a number of units of pure lead, 
secured to an antimonious lead frame 
by means of autogenous welding. Space 
is allowed each unit for the natural 
growth which takes place in the positive 
plate. The units have an electrical con- 
tact with supporting frame; consequently 
the interna] resistance of the plate does 
not increase with age, thus enabling the 
reserve lead in the units to be utilized 
and thereby guaranteeing long life with 
retained capacity. 

The negative plate is of the Faure or 
pasted type. The grid is an antimonioue 
staggered type, from each of the cross- 
ribs of which protrude a number of pins. 
When the material shrinks, which is nat- 
ural, the contact between the active ma- 
icrial and the grid is not impaired. 

For the smaller types of batteries, the 
one-piece Planté positive plate is used. 
This is made bv the National swaging 
process, which is a vast Improvement over 
former methods. This plate is made 
from a single blank of the densest, chem- 
ically pure, rolled lead, and is the most 
perfect battery mechanically on the mar- 
ket today. The negative plate is of the 
one-piece Planté type, and as the nega- 
tive does not require the same mechan- 
ical strength as the positive, the center 
web is omitted, in order to give free 
circulation of the electrolyte, resulting 
in maximum efficiency and low charging 
voltage, a very desirable characteristic. 

The car-lighting battery presents the 
combined experience of the best battery 
engineers, chemists and designers in this 
and other countries since the commence- 
ment of the art. 
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Brookfield Glass Insulators. 

The Brookfield Glass Company, 2 Rec- 
tor Street, New York is one of the pio- 
neer and one of the most prominent man- 
ufacturers of glass insulators. This com- 
pany’s product has been standard for forty 
years, and with the Barclay improved in- 
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sulator a fine range of selection is af- 
forded, meeting every exigency of line 
construction. The accompanying illus- 
trations show four types of Brookfield 
insulators. Fig. 1 is a “Combination 
Safety” insulator, which is designed to 
prevent the dropping of the line wire to 
the cross-arm if the tie-wire breaks and 
to eliminate the necessity of tying to 
every insulator. Fig. 2 is the “Western 
Union” double-petticoat pattern. Fig. 3 
is the pony pattern, and Fig. 4 the deep- 
groove, double-petticoat pattern. 

With the Barclay improved insulator 
the spiral groove on the outer surface is 
so threaded that when unscrewed from 
its pin the tie holding the wire is also 
unscrewed or removed from the insulator. 
The reverse operation screws the insulator 
on the pin, and at the same time puts the 
tie wire back in its original position on 
the insulator. The object of this insu- 
lator is to save labor and expense in 
renewing glass when broken or otherwise 
defective, and in the transfer of wires 
from one position on a pole to another, all 
of which is accomplished without untying 
or retying the wire. 
ate 
A Tungsten Turn-Down Lamp. 


The Economical Electric Lamp Com- 
pany, 25 West Broadway, New York, has 
placed on the market a novelty in the 
form of a tungsten turn-down lamp. The 
turn-down lamp has become very popular 
for use in- bedrooms, in hospital wards, 


candlepower. 
carbon rated at one-and-one-quarter watts 


cn board ship, and in innumerable places 
Where a dim light is required a greater 
part of the time. The current consump- 
tion of the smaller filament is so very 
slight that in many instances the con- 
sumer prefers the turn-down lamp to the 
ordinary single-filament incandescent. 


Fig. 2. Eig. a, 
BROOKFIELD GLASS INSULATORS. 


In this lamp two filaments are con- 
nected in parallel, the tungsten filament 
being made shorter, however, than in the 
ordinary tungsten lamp. The six-loop 


TUNGSTEN TURN-DOWN LAMP. 


large filament is of tungsten, consuming 
thirty-five watts and giving twenty-seven 
The smaller filament is of 


per candle, and the lamp is made for 100- 
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120-volt circuits. The lamp should be 
used on tungsten fixtures.. - 
epo 
The Portable ‘‘Positive” Electric 
Cleaner. 
The increased demand for vacuum 
cleaners, resulting from their adoption by 


central stations throughout the country 
as a means of increasing their service, has 
led the Electric Cleaner Company, man- 
ufacturer of the “Positive” electric 


THE PORTABLE “POSITIVE” ELECTRIC 
CLEANER. 


vacuum cleaner, 1657 Monadnock Block, 
Chicago, to make a very attractive propo- 
sition to the managers of these plants. 

The accompanying illustration shows 
that the entire mechanism is enclosed in 
a highly polished oak cabinet, which is 
mounted upon ball-bearing casters. The 
effective and simple way of separating the 
dust and dirt from the air appeals to 
everyone, as does the method of emptying 
and cleaning the dust drawer. 

This machine has been exhibited at most 
of the recent electrical shows throughout 
the country, and will be exhibited at the 
convention of the National Electric Light 
Association, at Atlantic City, N. J. June 
1 to 4, 
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Indirect Illumination. 

Indirect illumination, in which a direct 
glare (as from a clear-glass incandescent 
lamp) is avoided, has long been acknowl- 
edged as the most desirable and comforta- 
ble method of illumination. 

Bright sources of light placed within 
the range of vision have a very injurious 
effect on the eyes, besides causing fre- 
quent headaches and nervous troubles as 
a direct consequence of the eye distress.’ 

A practical method based upon scien- 
tific principles and called the “I-Comfort 
System,” has been evolved to rectify the 
evil effects of direct illumination, and 
judging by the number of representative 
firms and corporations that have already 
made large installations of this system in 
their offices and shops, it has amply dem- 


THREE-LIGHT UNIT. 


onstrated the advantages claimed for it 
by the manufacturers. 

In this system there is placed in a one- 
piece glass reflector a tungsten lamp of 
either sixty or 100 watts capacity. This 
reflector is suspended from the center of 
the room (or attached to fixtures already 
in use) and throws the rays of light to 
the ceiling at a correct angle, from 
Where it is distributed to the working 
plane and throughout the room in an even 
flood of light. The reflector must of ne- 
cessity be of correct scientific design and 
of great efficiency. This is secured by 
having a reflector molded in correct shape, 
having peculiar circular and vertical cor- 
rugations. 

This one-piece glass reflector is silver- 
Plated, giving the upward reflection of 
light without perceptible loss. The ceil- 
mg must be of light tint, although not 
necessarily white. It is a peculiar thing 
that the majority of ceilings are adapted 
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for this system of lighting. Of course, 
corrugated iron ceilings, or those with 
beams in close proximity, are not adapted 
for this method vf illumination. 

The reflectors are incased in a very 
neat brass receptacle, and in some cases 
are suspended from the ceiling by méans 
of brass chains; in other instances, the 
units are placed in adaptable forms, and 
by cleverly devised fittings and adjusta- 
bles can be applied to many of the stand- 
ard fixtures now in use. 

The accompanying illustrations show 


some recent fixtures embodying these “I-— 


Comfort” units. The larger fixture can 
be used with from two to five units, de- 
pending, of course, upon the space to be 
illuminated. The smaller fixture is par- 
ticularly adaptable for hospital use, as it 
offers but small surface for the collection 
of dust and is very easily cleaned. In 
this respect it will be of interest to know 
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that the surface of the inverted reflector 
being fire-glazed, it is very easily kept 
cleaned. All that is necessary is to wipe 
out the reflector with a dry cloth once 
every two or three months. 

Since the introduction of the “I-Com- 
fort” system of indirect illumination last 
October through the Illuminating Engi- 
neering Society of Chicago, over 1,500 in- 
stallations have been made, and it is an 
interesting fact to note that of the thou- 
sands of people now working under indi- 
rect illumination, almost everyone is an 
enthusiastic booster of the method. The 
eye-comfort experienced can only be re- 
alized by its use. 

Among the installations being made at 
present might be mentioned. the Southern 
Pacific Company’s Hospital, just nearing 
completion, San Francisco, Cal. Dr. 
Ainsworth, surgeon in charge, visited 
Chicago and investigated the “I-Comfort” 
system uf illumination, and has placed an 
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order for the complete equipment of this 
modern and up-to-date hospital. 

That the “I-Comfort” system is eco- 
nomical as well as efficient and pleasing to 
the eye is evidenced by the fact that the 
installation of this system in the audi- 
torium of the South Shore Country Club 
of Chicago will cost less than $1,000 as 
against $1,600 for direct illumination, 
using the same amount of current and 
equally artistic features. 
ede 
Benjamin Weatherproof Tungsten Arc. 


The “Benjamin Weatherproof Tung- 
sien Arc Lamp,” manufactured by the 
Benjamin Electric Manufacturing Com- 
pany, Chicago, Ill., is a good-appearing 
and efficient substitute for arc lamps. It 
has a twenty-inch high-grade porcelain- 
enameled steel reflector and a twelve-inch 
glass ball. Above the former is the body 
portion of copper, a metal cross-arm with 
porcelain knobs, a weatherproof porcelain 
connecting block, and a suspension loop. 
The globe may be suspended and held in 
position for cleaning and removing the 
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BENJAMIN WEATHERPROOF TUNGSTEN 
ARC. 


lamps, or may be entirely removed, if 
desired. This is accomplished by means 
of a rod passing through the hollow sup- 
port. It is ventilated at the top and the 
bottom by holes which are small enough 
to keep out insects. An inside reflector 
of white enameled steel, with openings for 
the lamps, assists in the radiation of 
light. This and the main reflector are 
low enough to secure a good distribution 
of the horizontal rays in a downward di- 
rection. The device may be furnished 
without the upper portion when attached 
to a gooseneck or other form of suspen- 
gion where the wires are concealed. It is 
made with four and five lights and is 
suitable for lamps with a maximum watt- 
age of 100. The above illustration of the 
Benjamin Weatherproof Tungsten Arc 
shows the compactness of this fixture as 
compared with the usual arc lamp, 
which it greatly resembles in external 
appearance, except that it is much shorter. 
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New Tools for Line-Construction Work. 

Mathias Klein and Sons, Chicago, Ill., 
have recently added to their stock of line- 
men’s supplies, line-construction tools and 
material, a number of new appliances, 
including a leather tool bag for inspectors 
and electricians. This bag is made of 


BAG. 


TOOL 


russet leather, with welt seams, and’ is 
a neat-appearing articie. It is provided 
with extension straps across the ends of 
the opening, so that it may be widened 
up when additional room is required. It 
has three retaining straps on the flap, and 
loops under the flap for carrying a saw. 
It is also provided with shoulder straps. 
This very serviceable bag is made in the 
following sizes: §ixteen-inch, eighteen- 
inch, twenty-inch. Another useful tool 
introduced by this firm is the terminal 
wrench, 


NO 63 TERM *'A_ WRENCH 


TERMINAL WRENCH. 


This No. 63W wrench is especially 
adapted for use on terminal nuts, re- 
ceiver, transmitters, and binding posts, 
etc. There are three different side open- 
ings, with dimensions as follows: Three- 
eighths inch; five-eighths inch; and 
seven-sixteenths inch, which will engage 
cither square or hexagonal nuts. One 
end is bent at an angle of forty-five de- 
grees, to allow its use in confined places. 
Total length, two-and-thirteen-sixteenths 
inches. 

The cost is so small, and the con- 
venience so great, that one usually finds 
this wrench in every electrician’s tool kit. 

The firm also draws attention to 
“Kleins metal pole supporters,” which 
have the advantage of lightness and 
strength, and a smaller diameter of the 
uprights, making them more convenient 
io handle, and allowing the follow-up 
man to work with more agility than 
with the wooden pattern. Furthermore, 
being of metal, they are not warped and 
twisted and weakened by exposure to the 
weather, and are practically indestructible. 
The flange at the foot prevents the sup- 
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port from sinking into soft ground. 
They are made in the usual sizes, viz., 
six fcet, seven feet and eight feet. 

The new steel tie and splicing wrench 
made by Mathias Klein and Sons is also 
worthy of particular attention. The pur- 
pose’ of this wrench is to “tie in” the line 
wire to the insulator. In practical use 
the tie wire, already bent in the cus- 
tomary V shape, is slipped over the in- 
sulator with the open end of the V rest- 
ing on the line wire; then one of the 
ends of the V is put through the hole 
in the eye, and the tool shoved back 
against the line wire. Then, by a rotary 
movement of the wrench around the line 
wire, it curls the tie wire around the line 
wire in the form of a spiral. The other 
cnd of the V is then treated likewise, and 


METAL POLE SUPPORTER. 


the line is permanently fastened to the 
insulator. Linemen ordinarily do this 
work with pliers, but the Mathias wrench 
iz a time-saver, and makes a clean, solid 
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METAL POLE SUPPORTER. 


job, without danger of nicking the line 
wire. The splicing end is intended for 
use along with the splicing clamp. The 
ends of the wires to be connected are held 
with the splicing clamp, and the project- 
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ing end is caught with the shoulder o 
the wrench, and by turning the wren) 
around continuously it will coil the wir 
tightly and evenly on the line wire, mat. 
ing a clean tight splice. It is made ip 
the following size wires for tying in with 
Nos. 7 to 11 copper wire, and splicing 


WSS. 


SPLICING WRENCH. 


Nos. 4, 6, 9, 10, 12 iron wire, or for Nos. 
2-4, 6-8, 10-12 copper wire. The wrench 
measures seven inches over all. 

ede 
The Latest G. E. Tungsten Sign Lamp. 

To central stations interested in sim 
lighting, particularly on flat rates, the 
new G. E. sign lamp is proving a ver 
attractive proposition, as evidenced by the 
number of large orders that have already 
been placed for this lamp. 

This lamp is an interesting develop. 
ment of the tungsten lamp, which is made 
in low voltages, eight, ten, and twelve 
volts, consuming five watts, and rated at 
four candlepower. 

The high efficiency of the tungsten 
sign lamp gives point and brilliancy to a 
tungsten-lamp sign that is in striking 
contrast to the ordinary carbon-lamp sign. 
This new lamp will doubtless greatly pro- 
mote the popularity of electric signs, not 
only by making them more attractive, but 
by making it possible to reduce the cost 
of such service. 

The new G. E. tungsten sign lamp can 
be operated on alternating-current cir- 
cuits in multiple on special sign trans- 
formers which the General Electric Com- 
pany is now building for reducing the 
ordinary 100-130 volts to the tungsten 
sign-lamp voltages. As sign lamps get- 
erally operate in banks and burn con- 
tinuously, the transformer is carrying full 
load or none at all, and can be cut of 
when the sign is not in use. The sign 
transformer can therefore be operated at 
a very high efficiency. The lamps maY 
also be operated in series on circuits of 
standard voltages. Lamps selected for 
uniform amperes are supplied for this 
service when intended for series oper 
tion. , 

This new lamp has a very sturdy V- 
shaped filament, well supported by ® 
anchor, and will burn in any position, 
and, it is estimated, will give an aveng 
life of 2,000 hours. This really is a ver’ 
special point in regard to this lamp, be- 
cause the saving of fifteen watts per lamp. 
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Starter for Motor-Driven Fire Pumps. 

The type “EH” starter, manufactured 
by the J. L. Schureman Company, Chi- 
cago, Ill, and described below, is de- 
signed primarily for the control of motor- 
driven fire pumps, and finds its widest 
use in connection with centrifugal un- 
derwriters’ pumps operating on sprink- 
ler systems. Its purpose is to start and 
stop the pump automatically on varia- 
tions of pressure in the system, thus 
maintaining a constant pressure avail- 
able in case of fire. 

The illustration shows one of these 
starters complete, with accessories, in- 
cluding circuit-breaker, ammeter, volt- 
meter, main-line knife-switch, ete., for 
controlling a 100-horsepower, 220-volt, 
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J L. SCHUREMAN MOTOR STARTER. 


motor-drjven underwriters’ fire pump re- 
cently installed in Chicago. 

The apparatus consists simply of a 
combined line switch and rheostat, so 
designed that it can be operated both 
automatically and by hand. The main- 
line and accelerating switches consist of 
a series of switches closed mechanically 
and successively by means of cranks on 
a revolving shaft. This shaft is revolved 
either by a solenoid through the medium 
of a rack or pinion, or by a hand lever. 

A pneumatic governor, connected to 
the pressure tank into which the pump 
discharges, controls the, circuit of the 
solenoid, opening and closing this circuit 
on predetermined limits of pressure, thus 
energizing and de-energizing the solenoid 
to start and stop the motor automatically. 

To start the motor by hand, the lever 
at the end of the shaft is gradually 
raised to a vertical position, thus revolv- 


‘Ing the shaft through half a revolution, 


closing the switches in succession and 
bringing the motor to speed. The lever 
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is held in the running position by a re- 
taining magnet, thus providing the no- 
voltage-release feature. Upon failure of 
voltage the lever and solenoid plunger 
drop to the off position, opening the 
switches, reinserting the armature resist- 
ance and opening the motor circuit. 

The crank switch, which is used to 
make and break the motor circuit, con- 
sists of a laminated brush with auxiliary 
carbon contact, and is provided with a 
powerful blow magnet to disrupt the arc. 
The accelerating switches have heavy 
“butt-end’’ carbon contacts, and all burn- 
ing and arcing is practically eliminated. 
The solenoid plunger is retarded by 
means of a vacuum dashpot, which may 
he easily adjusted to govern the rate of 
acceleration of the motor. 

In some cases it is desired to provide 
for a speed-regulating feature for increas- 
ing the speed of the motor ten per cent 
over normal, thus increasing the capacity 
of the pump in case of emergency. For 
tkis purpose a single-magnet switch, con- 
{rolled by push-buttons on the panel, is 


provided, which inserts the required re- | 


sistance in the shunt field of the motor. 
The circuit of this switch is controlled 
hy the rheostat in such a way that it is 
impossible to start the motor with weak- 
ened field. 

The advantage of this tvpe of starter 
for fire-pump service lies in its extreme 
simplicity. The entire automatic feature 
is controlled by one coil, and the hand 
operation is accomplished by means of 
one lever. Furthermore, the same rheo- 
siat contacts and resistance are used for 
both operations, and at the same time 
either contro] is absolutely independent 
of the other. All sliding contacts and 
delicate relays ‘are eliminated entirely, 
end the rugged construction and sim- 
plicity of operation make the outfit ready 
for action under all conditions. 

The increasing use of electric pumps 


for fire-pump duty makes this apparatus, 


of particular interest at the present time. 
ede 
The New Reco Flasher. 


The Reynolds Electric Flasher Manu- 
facturing Company, of Chicago, has 
brought out a new improved type of sign 
flasher. A view of this flasher as built 
for two twenty-ampere circuits is shown 
in the illustration. Each of the double- 
pole switches is rated at twenty amperes, 
at 110 volts. These switches have the 
patented self-lubricating jaws, which have 
been a feature of Reco flashers for some 
time. The jaws are U-shaped, being 
turned back in such a way as to form a 
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pocket for grease. This grease is fed to 
the contact surface through a slot in the 
switch jaw, and when once lubricated in 
this way the flasher will operate a long 
time without additional lubrication. The 
top and bottom slabs of the flasher are of 
slate. Switches for controlling larger 
circuits are constructed of proportionately 
heavier copper. 

An important feature of this flasher is 
the provision made to prevent the various 
parts from working loose, as a flasher 
must operate continuously for long periods 
without attention. The switch terminals 
and binding posts in the upper slab have 
rectangular channels milled in the slate, 
into which the terminals fit closelv, so 
that they cannot turn and work loose. 
There are also channels milled out to re- 
ceive the iron frame which supports this 
top slab. These channels, however, are 
only in the corners, and do not extend 
clear across the end of the slab so as to 
weaken it. The bearings are made by 
boring holes directiv in the iron standard, 
as the speed of the shaft is very slow 


“RECO” FLASHER. 


and the complication of special journal 
boxes not desirable. The worms and 
gears are machine cut. 

The operation of opening and closing 
the switches is accomplished by a new 
and specially designed form of mechan- 
ism in the following manner: An iron 
dog attached to a hard-fiber switch axis 
engages a case-hardened tooth on the 
wheel which operates the switch. The 
tripping of the mechanism is accom- 
plished with this tooth. The wheel car- 
ries a sector which engages with the dog 
and causes the switch to open instan- 
taneously, thus avoiding undue arcing. 

The New Reco will produce any de- 
sired effect, from flashing whole signs to 
flashing hundreds of lamps one at a time. 
It is built with both single and double- 
pole switches. The single-pole switch op- 
erates by flashing up one word, one letter 
or one lamp at a time. The double-pole 
switches are for flashing up whole signa, 
double-faced signs, whole words or any 
number of lights at one time. 
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GREAT BRITAIN. 
(Spectal Correspondence.) 


Lonpon, May 15.—Considerable progress has been made with 
the erection and equipment of the new power station of the Gen- 
eral Post Office which is being built on the banks of the River 
Thames about one mile from the main post office buildings at 
St. Martins-le-Grand. When completed the power house will re- 
place two or three small generating stations which are at pres- 
ent located in the basement at St. Martins-le-Grand. At the pres- 
ent time the buildings of the new power house are complete and 
the erection of the plant is in hand. To meet immediate require- 
ments, two 1,000-kilowatt turbo-alternators and one 500-kilowatt 
set are being installed, but by the time the supply is available 
it is anticipated that a further set will be required. The supply 
will be three-phase at 6,600 volts, with a frequency of 50 periods 
per second. The boilers will be of the Stirling water-tube type, 
four being of the land type and three marine. They will each 
have an evaporative capacity of 17,500 pounds of water per hour. 

Tramway matters have been calling for a good deal of Par- 
liamentary attention during the present week. In the first place, 
a bill has been promoted by the London United Tramways Com- 
pany, which owns an extensive trolley tramway system that 
meets that of the London County Council at many points, in 
which compulsory running powers are asked for over the lines of 
the County Council, 

Interest has also been well sustained in another bill in which 
the merits of surface-contact systems have been discussed at 
length. A few years ago the National Electric Construction Com- 
pany secured powers to construct tramways in Folkestone and 
two neighboring towns on the condition that a surface-contact 
system was put down. The company at the time was interested 
in the Dolter system, but this subsequently proved an utter fail- 
ure in other places, and it was decided to drop it. The company 
now asks Parliament to relieve them of the obligation to use any 
system but the overhead, which really forces them to the expen- 
sive conduit system, and to allow them to use the overhead 
system. 

An important conference is to be held between representa- 
tives of the London borough councils owning electricity works 
and London electric-lighting companies, in order to endeavor to 
put into force a scheme for linking up their undertakings under 
the terms of the Act of Parliament which was passed last year. 
This is the first time in the history of London electric supply 
that a serious effort has been made by the companies and local 
authorities to work in harmony, and this position has been 
brought about by the necessity for fighting a common foe during 
the past three years, viz., the promoters of the big bulk supply 
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schemes. 
EASTERN CANADA. 


(Special Correspondence.) 


OTTAWA, MAY 22.—The Marconi Wireless Telegraph Company 
is under contract with the Dominion government to establish a 
system of communication in the St. Lawrence River and Gulf, in 
order that the cities of Montreal, Three Rivers and Quebec may 
keep in communication with vessels on the river and gulf. 

The street-railway company of the city of Brantford, Ont., 
was threatened with the loss of its franchise because it failed 
to deposit a bond and begin rebuilding the local system. The 
company, having failed to meet its obligations of agreement to 
deposit $25,000 bonds by a guarantee company by March 1, last, 
and begin rebuilding the local system by May 1, the city threat- 
ened to revoke the franchise, which has yet forty-three years to 
run. The city has now received a couple of subsitute bonds from 
the company, which will be given another chance to make good, 
and it will start operations at once, 

The equipping of more pay-as-you-enter street cars for the 
Ottawa Electric Railway, in addition to the large number already 
in use in this city, is a striking evidence of the advantage of 
this system of fare collecting. The idea was conceived in Mon- 
treal, and in that city the new type of car is very popular. It 
takes time to educate a traveling public to the new method, so 
that the gradual process adopted in Ottawa of introducing these 
cars is found desirable. There are some modifications in the 
Ottawa cars from those used anywhere else. A report shows 
that altogether about 3,152 of the regular type of the pay-as-you- 
enter cars are now in operation on the lines of the different 
Canadian and American cities. In addition to the many com- 
panies already using the new style of car, a number of other 
companies have secured the necessary license to employ them, 
and intend to place them in service as soon as they can be se- 
cured. As an indication of the good results obtained by the use 


of this car, a report from one management states that with then 
the receipts have been increased 22 per cent. The increases per 
car mile and per car hour have been as high as 50 per cent 
There also was a marked decrease in platform accidents, due to 
the conductor’s better control of the entrance and exit. W, 


WESTERN CANADA. 
(Spectal Correspondence.) 


WINNIPEG, May 22.—The ratepayers of Lethbridge, Alta, have 
voted in favor of spending $153,000 for the installation of an elec 
trical development plant, 

The Boggey Creek Telephone Company has been incorporated 
at Lumsden, Sask., and the North Carievale Rural Telephone 
Company at Carievale, Sask. Both concerns will start construc 
tion as soon as the necessary supplies have been obtained. 

The construction of an electric car line 100 miles in length, 
tapping both sides of the Okanagan Lake, British Columbia, is to 
be started shortly. Several branch lines are also planned to be 
constructed early next year. John F., Langan, Chicago, Ill, is 
one of the incorporators of the company formed for the purpose. 

The Alberta government is considering the installation of 
automatic telephones throughout that province. For the purpose 
of seeing the various systems in operation W. H. Cushing, min 
ister of public works, is now visiting a number of American cities. 

A report has been prepared on the estimated quantity of 
available waterpower in Canada and gives the following figures: 
Quebec, 17,075,039 horsepower; Ontario, ` 3,129,166 horsepower: 
British Columbia, 2,000,000 horsepower; Alberta, 1,000,000 horse 
power; Northwest Territories, 600,000 horsepower; Manitoba, 
505,000 horsepower; Saskatchewan, 600,000 horsepower; New 
Brunswick, 150,000 horsepower; Nova Scotia, 64,300 horsepower. 

The Manitoba Government Telephone Commission is stretch- 
ing another long-distance wire between Winnipeg and Portage la 
Prairie, 59 miles. 

Willis Chipman, C. E., Toronto, Ont., has been retained to 
prepare plans and estimates for a municipal electric-lighting 
plant at North Battleford, Sask. 

The municipality of Minota, Man., is advertising debentures, 
the proceeds of which will be used for constructing a municipal 
rural telephone system. Reeve Corrand has charge of the 
matter. 

The Street Railway Commission at Port Arthur, Ont., has 
decided to purchase four pay-as-you-enter cars; J. J. Carrick is 
the purchasing agent for the commission. 

The municipal authorities at Victoria, B. C., are considering 
the erection of an extension to the civic power plant. R. 


IMPORTANT DEVELOPMENTS. 
(Spectal Correspondence.) 


BOSTON AND WESTERN ELECTRIC RAILROAD—At the 
Massachusetts Railroad Commission hearing on the petition ol 
Boston and Western Electric Railroad for certificate for com 
struction from Waltham to Marlborough, F. T. Ley, one of the 
backers of the road, stated that the estimate of construction is 
$186,000 larger than in the first petition filed, by reason of the 
intention to double-track the entire system instead of 8 single 
track with turnouts. Except for a short stretch the grade will 
not be higher than three per cent. He did not believe the road 
could be built within two years, and if estimate of construction 
totaled $1,700,000, against a present estimate of $1,500,000, it was 
quite possible the line would be constructed. 


PHILADELPHIA COMPANY=—Stockholders of the Philadel: 
phia Company, of Pittsburg, Pa., will meet July 22 to act on 
the question of increasing the authorized capital of the sate 
from $42,000,000 to $47,000,000. The proposed increase will be !n 
the common stock of the corporation and will be used va 
issued especially for the exchange of $5,000,000 convertint 


debentures. It is provided that any such shares not pee 
may be used for the general purposes of the company. A "ill 


part of the money secured from the sale of the deben R 
be advanced by the Philadelphia Company to the Pittsburg ras 
ways Company and the Allegheny County Light Company, 
extensions and improvements. Among the improvements ae a 
for by the Railways Company will be the purchase of mode 
double-truck cars, 


PROPOSED FINANCIAL PLAN OF NEW ORLEANS seat 
WAYS AND LIGHT COMPANY—It is reported that the aire” 
of the New Orleans Railway and Light Company have rant 
on a financial plan. which involves the creation of $50,008, 
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bond issue, of which $5,000,000, it is said, will be purchased at 
eighty-five by a banking firm of New York city, which recently 
bought $2,400,000 bonds of the company. It is also reported that 
the plan provides that the preferred and common shareholders 
shall part with twenty-five per cent of their stockholdings at 
forty and fifteen, respectively, and the New York banking firm 
will be given two members on the board of directors. The pro 
posed $50,000,000 of bonds will bear interest at the rate of five 
per cent, and $30,000,000 will be held in the treasury against the 
$30,000,000 four-and-one-half per cent bonds now outstanding. 


LIGHTING AND POWER. 


(Spectal Correspondence.) 


SIOUX CITY, IA.—The Electric Supply Company has been 
incorporated with a capital of $10,000. 


SPOKANE, WASH.—S. J. Richards has been granted a fifty- 
year electric-light franchise in this city. 


BROKEN BOW, NEB.—J. W. Early, of Columbus, has been 
granted an electric-light franchise here. 


LEWISTON, MONT.—Sam W. Gebo has applied for an elec- 
tric-light and gas franchise in this city. 


LITTLE ROCK, ARK.—This city contemplates a bond issue 
of $250,000 to build an electric-light plant, etc. 


NOWATA, OKLA.—The Nowata Electric Light Company has 
been chartered here, with a capital stock of $25,000. 


AUSTIN, TEX.—The Denison Light and Power Company has 
increased its capital stock from $125,000 to $200,000. 


OAKLAND, CAL.—Articles are now being prepared for the 
incorporation of an electric-light district in Fruitvale, Cal. 


SANGER, CAL.—The Sanger Electric Light Company has 
filed its application for dissolution in the Superior Court of this 
county. 


WALNUT SPRINGS, TEX.—The Walnut Springs Light and 
Power Company has been incorporated with a capital stock of 
$10,000. 


CHICO, CAL.—Frank V. Wilson, representing the Sierra Elec- 
tric Power Company, has been granted an electric franchise in 
this city. 


MINNEAPOLIS, MINN.—A Council committee is working on 
a franchise for the Northern Heating and Electric Company of 
St. Paul. C. 


NEWPORT BEACH, CAL.—The Newport Bay Electric Light 
and Power Company has been incorporated with a capital stock 
of $50,000. 


LONG BRANCH, N. J.—The Allenhurst municipal lighting 
Plant has been sold to the Atlantic Coast Electric Light Com- 
pany for $115,000. 


SEATTLE, WASH.—The City Council has passed an ordi- 
nance providing for the installation of cluster lights on public 
highways in this city. . 


UPLAND, IND.—The town board has granted a franchise to 
the Hartford City Light and Power Company to install an elec- 
tric-light plant in this place. S. 


GUANAJUATO, MEXICO—The Guanajuato Power and Elec- 
tric Company proposes to have its electric-light extension to 
Silao completed within six weeks. 


STILLWATER, MINN.—It is proposed to organize a company 
to take over the Stillwater electric-light plant and the plants fur- 
nishing power at Apple River, Wis. C. 


PETOSKEY, MICH.—Considerable improvements are being 
made at the electric- light plant here. New engines are being put 
in and extensions of the service made, 


ELGIN, ILL.—By arrangement with the Aurora, Elgin & 
Chicago Railway, the city is to be thoroughly lighted and all the 
old arcs replaced with Jamps of new design. 


EUGENE, ORE.—The McKenzie Valley Irrigation and Power 
Company has secured a franchise for operating an electric-light 
and power system in Springfield and this city. 


ALBANY, N. Y.—The electric-light service is to be extended 
by the Municipal Gas Company of Albany to the suburb of 
Slingerlands and four or five adjacent villages. 


CHICAGO, ILL.—The Interstate Light and Power Company, 
a New Jersey corporation, has been incorporated to operate light, 
heat and power plants, with a capital of $750,000. 


BAKER CITY, ORE.—The Eastern Oregon Light and Power 
Company has been incorporated here with a capital stock of 
$1,500,000 by Ray Hye, F. A. Harnon and John Rand. 


ALAMEDA, CAL.—An Electric Light Commission has been 
formed in this city, with Wynn Meredith as chairman, to urge 
the construction of a municipal electric-light plant, for which 
bonds were issued some time ago. 
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LAFAYETTE, IND.—The annual convention of the Indiana 
Municipal League wil] be held in this city June 22, 23 and 24. 
The principal topic for discussion is that of municipal lighting, 
and the advocates of municipal ownership and anti-municipal 
ownership are preparing statistics and other data for an animated 
debate. S. 


SALT LAKE CITY, UTAH—The Borkman Electric Company 
has been incorporated here, with a capital stock of $25,000, by 
G. Borkman, president, P. C. Dykes and J. H. Parkes. 


MISHAWAKA, IND.—The Business Men’s Association has 
decided on, a complete electric-lighting system for this town. 
The style of the lights and poles is still to be decided on. 


BALTIMORE, MD.—The city of Baltimore has a municipal 
lighting project in view. Plans have been drawn up and the 
expert sets the probable cost of a suitable plant at $1,350,000. 


LOS ANGELES, CAL.—The Newport Bay Electric Light and 
Power Company has been incorporated here, with a capital stock 
of $50,000, by W. H. Paden, C. H. Ghrist and W. W. Crosier. 


CAMDEN, N. J.—The Pheenix Water Power Company, of 
Camden, has been incorporated, with a capital of $150,000, by 
F. R. Hansell, G. H. B. Martin and J. A. MacPeak, Camden. 


MODESTO, CAL.—W. H. Hatton and Archie Scott, of the 
La Grange Light and Power Company, have made arrangements 
for the purchase of land near this city for the erection of power 
houses. 


LOS ANGELES, CAL.—The Westside Electric Company has 
been incorporated here, with a capital stock of $75,000, by C. W. 
Anderson, R. C. Shippee, J. F. Stratton, Jacob Feiber and F. V. 
Gordon, 


SANTA ROSA, CAL.—The Snow Mountain Water & Power 
Company has asked for the right to construct 17.58 miles of elec- 
tric power line from its Fulton line to Gurneyville, at a cost of 
$300 per mile. 


LOS ANGELES, CAL.—The Surf Light and Power Company 
has been incorporated here, with a capital stock of $1,000,000, by 
C. W. Hicks, Chas. Kraft, J. L. Haley, J. L. Kroeger, J. H. 
Maurice and others. 


SAN FRANCISCO, CAL.—The Great Western Power Com- 
pany recently secured the contract for supplying electric power 
to the Southern Pacific Company for the operation of its inter- 
urban railway system. 


HURON, S. D.—C. I. Bowe has sold the Huron Electric Com- 
pany’s plant to Coler Campbell, who has been granted a twenty 
years’ franchise by the city. The plant thus passes to the control 
of the Huron Gas Company. C. 


DOWNIEVILLE, CAL.—Walter Painter and Homer Gould 
have located 15,000 inches of water from the North Yuba River 
just below this city, to be used in developing electric power for 
mining and lighting purposes, 


OAKLAND, CAL.—The Central Oakland Light and Power 
Company applied recently for permission to increase its bonded 
indebtedness by $800,000. The company proposes to extend its 
systems and acquire additional facilities. 


DECATUR, GA.—The Town Council has passed an ordinance 
exempting the Decatur Electric Light Company from taxation for 
the year 1909, this step being taken in accordance with the terms 
of the franchise granted some years ago. 


GREENFIELD, MASS.—The Orange electric-lighting and 
power plant is to be extensively improved this year, work to 
begin in a few weeks. The principal improvements are a new 
dam and power house at Wendell Depot. 


SPRING HILL, DEL.—The Spring Hill Light and Water 
Company has been incorporated at Wilmington; capital, $100,000. 
Incorporators: Ernest B. McNair and Edward G. Cook, Brandy- 
wine Head, Del.; David J. Reinhardt, Wilmington. 


MINNBAPOLIS, MINN.—The Minneapolis General Electrical 
Company has ordered two 1,000-kilowatt rotary converters, at a 
cost of $76,000. The company has closed a contract with the 
Chamber of Commerce to supply it with light and power for a 
term of years. 


TORONTO, CAN.—Contracts have been awarded by the 
Hydro-Electric Power Commission for the copper wire for the 
protective system to the Dominion Wire Manufacturing Company 
of Montreal, and for the porcelain insulators to the Ohio Brass 
Manufacturing Company, of Mansfield, Ohio. The estimated cost 
of the system is $106,000, 


SEATTLE, WASH.—The superintendent of the Seattle Water 
and Light Department has submitted a report to the lighting 
committee of the City Council, showing how he expects to ex- 
pend the available $535,000 in extending the municipal lighting 
system. This amount will be available only after the bonds have 
been sold and the water and general funds are reimbursed for 
loans. With these amounts paid, $235,000 will be available for 
immediate extensions. There are at/ present’ 626 arc street lights 
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and 3,019 incandescent street lights, and it is proposed to add 
117 more arcs and 1,595 incandescents in addition to the ex- 
tensions for commercial purposes. 


AIKEN, S. C.—John A. Seigler and R. B. Carter, of Aiken; 
W. D. McNeal, of Fayetteville, N. C., and others are organizing a 
company to build a 10,000-spindle yarn mill; brick buildings; 
will develop 250 horsepower from waterpower and 250 horse- 
power by steam. 


WARE, MASS.—The George H. Gilbert Manufacturing Com- 
pany, maker of woolens, is making preparations for building a 
large electric power plant at No. 4 mill, from which power will 
be supplied to run Nos. 1 and 2 mills by electricity, instead of 
steam, as at present. 


DES MOINES, IOWA—The Des Moines Electric Company has 
taken bids for the erection of a new plant, to cost $200,000. The 
building will be two stories, 135x62 feet, with a smokestack 
200 feet high and sixteen feet in diameter. Contracts have been 
let for a steam turbine and boilers of 2,600 horsepower. C. 


ST. LOUIS, MO.—H. Phillips, receiver for the public utilities 
in Nevada, Mo., sold at public auction, May 15, the light, water, 
power and electric railway plants and all appliances to A. 
Mitchell, of St. Louis; for $61,200. The property was sold under 
foreclosure of $161,200 first mortgage bonds held by the Lincoln 
Trust Company, of St. Louis, 


CRESCENT CITY, CAL.—The Smith River Electric Company 
has been incorporated here by Charles M. Lindsey, president; 
D. C. Bemarrest, vice-president; A. V. Massy, Carl Senn, EB, C. 
Swartz, ©. C. Hegler and Samuel Harris. The corporation pro- 
poses to build two power plants on the Smith River, where elec- 
tric power will be generated to supply Humboldt County, Cali- 
fornia, and portions of Josephine County, Oregon. 


BAKER CITY, ORE.—The Eastern Oregon Light and Power 
Company has been incorporated here with a capital stock of 
$1,500,000, by F. A. Hermon, Ray Nye and J. L. Rand. The new 
company is the outcome of the consolidation of the Fremont 
Power Company and the Baker Light and Power Company. The 
Olive Lake power plant and the Rock Creek plant, which now 
supply several thousand horsepower, are to be enlarged. 


HAZLETON, PA.—Calvin Pardee, of Philadelphia, and other 
capitalists associated with him in the Harwood Power Company 
that is erecting a mammoth power plant at Harwood, near here, 
have given public notice of their intention to form companies in 
Black Creek, Foster, Sugarloaf, Nescopeck and Butler townships, 
all within a radius of twelve miles of Hazleton, for electric 
lighting and the furnishing of current. These companies will get 
their power from the Harwood plant. 


OAKLAND, CAL.—The new power plant of the Southern 
Pacific Company at Fruitvale, Cal, is now under construction. 
The building will be three stories high, with a ground area otf 
128x228 feet. The structure will be of reinforced concrete to the 
second story, and brick for the balance of the’ building. The 
roof will be of tiling placed directly upon the steel rafters. The 
floors and wainscoting will be of vitrified tile. The building will 
be completed within the next ninety days. 


LAS VEGAS, N. M.—To transmit waterpower over a high- 
tension transmission line from twenty miles north of Santa Fe is 
the project of E. H. Fisher of Cimarron and associates, whose 
application for rights to the use of thirty feet of the Namba 
River has been granted by Territorial Engineer Vernon L. Sulli- 
van. The plan is to erect a power plant on this stream, costing 
a quarter of a million dollars, which is to develop 3,000 horse- 
power and send it in the form of electric power to Santa Fe, 
Albuquerque, Espanola and Las Vegas. 


STEPHENSON, MICH.—Within a few months it will be pos- 
sible to turn the wheels of every factory in Menominee and 
Marinette by the harnessed power of the Menominee River, con- 
veyed over cables from the power plant which the Menominee & 
Marinette Light and Traction Company is building at the Grand 
rapids, twenty miles from the mouth of the stream. The plant 
will cost not far from a million dollars to install. There is a 
fall of twenty-eight feet within a distance of two miles in that 
portion of the river that is being developed, which means a 
normal of 6,000 horsepower and a “peak” of 7,000. 


SALISBURY, N. C.—Announcement has been made here that 
a movement will be inaugurated during June looking to the reor- 
ganization of the Whitney Reduction Company, which about a 
year ago was placed in the hands of a receiver, Col. John S. 
Henderson, the company at that time being engaged in developing 
extensive waterpower on the Yadkin River about twenty miles 
from Salisbury, the capitalization being about ten million dollars. 
The promoters are awaiting a decision from Federal Judge J. C. 
Pritchard in the case of a $250,000 claim filed against the com- 
pany by the T. A. Gillespie Company, contractors, who put in 
the said claim for construction work done on the plant, as alleged 
in the formal complaint in the case a year ago. The develop- 
ment of the waterpower controlled by the company promises to 
be one of the largest in this section of the country. L. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 54—No, 99 


ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 


GARY, IND.—The Gary and Interurban Electric Railway has 
started work on the line between Gary and Hammond, Ind. 


MONTEREY, CAL.—H. R. O’Bryan has been granted an elec. 
tric railway franchise on certain thoroughfares in this city. 


GARDNERVILLE, NEV.—A. Jensen and H. H. Springmeyer 
have applied for an electric street-railway franchise in this place. 


SAN DIEGO, CAL—E. W. Peterson has applied for an elec. 
tric-railway franchise along certain public highways in San Diego 
County. 


VACAVILLE, CAL.—President T. C. Gregory, of the Vallejo 
& Northern Electric Company, has applied for an electric-railway 
franchise in this place, 


PEORIA, ILL.—Franchises for the entry of interurban electric 
lines and electrically operated freight traffic along Washington 
Street have been granted, 


MEXICO, MO.—The Mexico, Santa Fe and Perry Traction 
Company has obtained a franchise for its electric line connecting 
Hannibal, Mexico, Fulton and Columbia. 


CENTRALIA, WASH.—The Twin City Light and Traction 
Company has been granted a franchise to operate electric rail 
ways along certain public highways in Lewis County. 


SAN RAFAEL, CAL.—A corps of surveyors and engineers 
has been working in Marin. County for the past week making 
surveys for a new electric line from Sausalito to San Rafael and 
Petaluma. - 


GRAND RAPIDS, WIS.—The franchise of the electric railway 
to be constructed between this city and Nekoosa this summer 
has been granted, and in addition it was given the right to fur- 
nish power in the city. 


LYNCHBURG, VA.—The chartering of the Peoples Improve 
ment Company, of this city, of which R. J. Hughes is president, 
is announced. The company proposes to build a street railway, 
capital $25,000; location, Lynchburg. L 


COLUMBUS, IND.—The Indianapolis, Columbus & Southern 
Traction Company is negotiating with two or three “old-line ex- 
press companies” relative to the establishment of an interurban 
express service between Indianapolis and Louisville. 


SAN FRANCISCO, CAL.—The proposed bond election for 
deciding on the issuance of $1,950,000 for the reconstruction of 
the Geary street road, will be held in this city on June 24, 1%. 
An underground electric conduit system will be installed. 


PORTLAND, ORE.—The Portland Railway, Light and Power 
Company has issued an order that all motors used in the busi- 
ness section of the city are to be supplied by direct-current elec- 
tricity, as soon as the new substation is in running order. 


EAU CLAIRE, WIS.—Work is under way for the survey of 
lines between Eau Claire and Altoona for the projected inter 
urban railway of the Chippewa Valley Railway, Light and Power 
Company, which it is contemplating constructing the present 
season. 


WHITEHALL, N. Y.—The electric line from Fair Haven to 
Poultney, Middletown, Granville, Well and Pawlet is to be built. 
A $1,000,000 corporation has been formed. The source of the 
necessary electric power will probably be at Poultney, using the 
Mettowee River. | 


PIERRE, S. D.—Articles of incorporation have been filed 
here for the South Dakota Interurban Railway Company, with 
headquarters at Centerville, and a capital of $1,000,000. It is pro 
posed to construct 160 miles of road from Sioux City, la., to 
Bijou Hills, S. D. 


CANTON, OH1O—Immediate steps are being taken to begin 
work on the Cleveland, Alliance and Mahoning Valley railroad, the 
interurban line which is to connect with the Stark Electric at 
Alliance. Several small steam-railway branches have been ac 
quired and will be electrified. 


MILWAUKEE, WIS.—A meeting of the Milwaukee Western 
Electric Railway Company will be held in June for the election 
of directors. The line as projected will run from Beaver Dam 
to Milwaukee. It is capitalized at $200,000, but the promoters 
now say the capital stock will be increased to $1,500,000. 


NEW YORK, N. Y.—The New York & North Shore Traction 
Company has applied to the Public Service Commission for the 
approval of franchises granted by the Board of Estimate and 
Apportionment covering the extension westward of two lines to 
Whitestone and Flushing. A hearing has been set for May -». 


SAN FRANCISCO, CAL.—At a meeting of the stockholders 
of the United Railways and the United Investment Company this 
week, it was decided to reorganize the Stanislaus Electric pies 
Company, which was recently purchased at auction for $2,200.00" 
This plant, which can furnish 45,000 horsepower, will hereafter 
be known as the San Francisco (Electric Railways Company, 
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a capital stock of $10,000,000. The United Railways Company 
proposes to make a number of suburban extensions in the near 
future. General Manager Black, of the United Railroads, has 
announced that the company now bas in operation 12 of the 25 
new cars, which were ordered some time ago. A. 


RENO, NEV.—The annual meeting of the Nevada Interurban 
Railroad Company, headquarters in this city, has just been held, 
and a decision reached to proceed at once with the building of 
a large park on the Interurban Heights ground here. Louis Bur- 
rem will probably be re-elected president of the road by the new 
directors. 


FAIRFIELD, CAL.—A franchise has been granted to the 
Trowbridge & Wright Company of Oakland to construct and 
maintain an electric railroad connecting Vallejo, Benicia and 
White Sulphur Springs. This company has purchased the White 
Sulphur Springs property and will improve it for an attractive 
summer resort. 


VINCENNES, IND.—M. Yelton, who is at the head of the com- 
pany which proposes to build an interurban line from Vincennes 
to Jasper, announces that a St. Louis trust company had agreed to 
take $500,000 worth of bonds as soon as the company disposed 
of $250,000 worth of stock and that work on the road would 
begin in sixty days. 


EVANSVILLE, IND.—A demand on the part of the union em- 
ployes of the Evansville Street Railway Company for a substan- 
tial increase in wages and other concessions is about to precipi- 
tate a strike, the company having declined to consider the de- 
mand. A former strike on this line a few years ago was destruc- 
tive of life and property. S, 


ROCKDALE, TEX.—The Rockdale-Florence Interurban Rail- 
road, on which work is to be started right away, will connect 
Rockdale and Florence, via Granger or Bartlett, according to the 
feasibility of the routes. It will traverse the richest portion of 
Texas, and will open up a section of the state that is without 
transportation facilities, 


BLUEFIELD, W. VA.—An electric railway is to be built from 
Ronceverte to Rich Creek. In case this plan materializes the 
Virginian and Chesapeake & Ohio railways will be connected 
and a large and prosperous farming community given transporta- 
tion facilities. The route proposed will put this road through 
Peterstown, Sweet Springs and Union, 


NORTH MANCHESTER, IND.—The Town Board has granted 
a franchise to the Wabash & Northern Traction Company, which 
proposes to build a traction line between Wabash and Warsaw. 
This grant completes the right-of-way and terminals for the entire 
distance, and work is to be begun at once. J. A. Barry, of Wa- 
bash, is at the head of the company. S. 


SPRINGFIELD, OHIO—The Columbus, Plain City and Ur- 
bana Electric Railway Company has been incorporated with a 
capital stock of $10,000. It proposes to build a line from Colum- 
bus through Plain City, Mechanicsburg and Urbana. There are 
no electric lines in this territory and the promoters expect to 
make the new road a good paying investment. 


RUTLAND, VT.—Negotiations are now under way to have 
the Rutland Railway, Light and Power Company take over the 
passenger traffic of the Delaware & Hudson Company in this 
state and electrify the lines from Castleton to Eagle Bridge, 
N. Y., and from Fair Haven to Whitehall, N. Y., operating them 
in connection with the present local trolley system. 


WAUKESHA, WIS.—The Milwaukee-Western Electric Rail- 
way Company is seeking a franchise to enter this city. The 
company has a survey of its proposed line completed from Beaver 
Dam to Pewaukee. The proposed new line would connect Wau- 
kesha with Lannon, Sussex and Menomonee Falls, places with 
which this city now has no direct connection by rail. 


LEXINGTON, KY.—At a meeting of the board of directors 
of the Lexington and Interurban Railway Company, held in Phila- 
delphia, plans for extensions were considered and determined 
on. The Nicholasville, Richmond and Winchester lines are yet 
to be completed. Then it will probably extend to Danville, Har- 
rodsburg and Lawrenceburg, from Versailles or Frankfort. 


SACRAMENTO, CAL.—It is reported that the Northern Elec- 
tric Company has succeeded in floating bonds to the amount of 
$10,000,000 in Amsterdam. The money is to be used in a merger 
with the Vallejo & Northern Railway Company, in constructing a 
hew line which will connect the lines now operated by the two 
companies, thus securing ferry connections to the interior. 


ST. LOUIS, MO.—The Southwestern Ohio Traction Company 
has been organized in Ohio to operate about 400 miles of electric 
lines. The plans provide for merging a number of existing elec- 
tric lines and building an entrance into Cincinnati to connect 
with a number of lines reaching many of the important towns in 
the southern part of Ohio. New lines and branches are pro- 
jected. Application has been made to the City Council of Cin- 
cinnati for a franchise to build an underground, elevated and 
surface line from the center of the city to Norwood, six miles, 
with branch lines. This line is to have a grade not to exceed 
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one per cent, and no grade crossings. Work ig to be begun this 
summer. G. H. Worthington is chairman, Cleveland, Ohio; John 
E. Bleekman president, W. L. Moyer, S. M. Jarvis, C. Hansel and 
J. L. Greatsinger, all of New York, are directors. Charles Han- 
sel & Co., 43 Exchange Place, New York, are the engineers in 
charge. 


BROOKLYN, N. Y¥.—The Brooklyn Rapid Transit Company 
has started the schedule for the increased service on the elevated 
lines, as ordered by the Public Service Commission. The orders 
arrange for the maximum service during the rush hours, and a 
graduated service during the other hours of the day. 


FT, WAYNE, IND.—The next bi-monthly meeting of the Cen- 
tral Electric Railway Association will be held in the Anthony 
Hotel, this city, June 3. Papers will be read by J. A. Gohen, of 
Indianapolis, on the “Practicability of Piece Work,” and by W. B. 
Wright, of Rushville. “New Devices and New Experiences" is 
the subject proposed by A. A. Anderson, president of the associa- 
tion. S. 


ROCKFORD, ILL.—The Rockford & Interurban Railway Com- 
pany has been sold to an eastern syndicate. Included in the 
deal, which is said to involve over $1,000,000, are the city lines 
and the Beloit, Freeport and Belvidere interurban systems. The 
property changes hands July 1, next. It is possible the new 
company will build south from Rockfard to Byron, Oregon and 
Dixon. 


SEATTLE, WASH.—President Col. Albert M. Dewey, of the 
Okanogan Electric Railway Company, announces that the recent 
$3,000,000 bond issue has been purchased by French capital. A 
line 75 miles in length will be built soon from Nighthawk, Wash., 
to a point on the Columbia River, where navigation can be 
secured. The plans also call for extensions both east and west 
to Spokane and this city, making more than 500 miles in the 
entire system. 


HARTFORD, CONN.—The state legislature has extended the 
charter of the East Hartford & Windsorville Street Railway Com- 
pany to November 1, 1910, and an arrangement has been com- 
pleted between this concern, which has not yet built any of its 
line, and the Hartford & Springfield Street Railway Company, by 
which the latter is to build south from Broad Brook to Wind- 
sorville Green and the first-named company will build north from 
East Hartford to meet it at Windsorville. 


LOS ANGELES, CAL.—The Pasadena Rapid Transit Com- 
pany has announced plans for a high-speed electric railway be- 
tween Pasadena and this city. The new road will be operated 
by the third-rail protected system. Steel coaches, having three 
doors on each side, will be used. It is stated that the cars will 
have a loading and unloading capacity of 200 people in twenty 
seconds. A subway is planned into the heart of the city, making 
the route between the two cities most direct. 


PORTLAND, ORE.—The Inland Oregon Electric Railroad 
Company has been incorporated with a capitalization of $1,000,000. 
The incorporators are Mark W. Gill, H. J. Martin and C. D. 
Charles. The corporation proposes to construct an electric line 
from Condon to Canyon City, passing through Fossil. A spur is 
to be built from Fossil to the confluence of Trout Creek with the 
Deschutes River. The line will also run from Cross Keyes to 
Bend, through O'Neil, and also from O'Neil through Prineville to 
Howard. 


ROCK ISLAND, ILL.—An interurban line between Galesburg 
and Rock Island is to be built. The promoting company is in- 
corporated under the laws of the state of Illinois as the Gales- 
burg and Rock Island Traction Company. The completion of the 
road is expected to bring about direct interurban connection be- 
tween the cities of Rock Island and Peoria, Ill, the connection 
being by the Galesburg and Rock Island Traction Company lines 
to Galesburg and by the Southern Interurban lines between 
Galesburg and Peoria. The estimated cost is $2,000,000. 


NEW YORK, N. Y.—Under alterations in route for which 
the Public Service Commission has given its permission to the 
New York City Interborough Company, a line of surface cars 
will shortly be operated from the newly opened Two Hundred 
and Thirty-eighth Street station of the subway on the Broadway- 
Van Cortlandt line, to the terminus of the branch of the subway 
which runs to Bronx Park. At present the New York City Inter- 
borough cars leave One Hundred and Eighty-first Street, where 
there is a subway station, and get into the Bronx across Wash- 
ington Bridge. After May 29 that line will run no further east- 
ward than Kingsbridge Road and Aqueduct Avenue. 


ST. LOUIS, MO.—The United Railways Company has ob- 
tained a fifty years’ extension franchise of its county properties. 
It owns and operates. the county lines as the Missouri Railroad 
Company. The Secretary of State at Jefferson City extended the 
charter of the Missouri Railway Company for a period of fifty 
years from April 28, 1909. This was in accordance with a resolu- 
tion passed by more than two-thirds of the stockholders at a 
meeting held in St. Louis last Wednesday, accepting the general 
provisions of the corporation laws of the state and voting an 
extension of charter. The company has a capital stock of $2,400.- 
000. Robert McCulloch, is, president\ and James Adkins, secretary. 
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TELEPHONE AND TELEGRAPH. 
(Spectal Oorrespondence.) 


NEW AUBURN, WIS.—Citizens have incorporated a local 


telephone company. C. 
EDGEWOOD, IOWA—The Interstate Telephone Company will 

rebuild its entire system here. C. 
WAUKON, IOWA—The local exchange of the Standard Tele- 

phone Company will be rebuilt. C. 


LEAGUE CITY, TEX.—A telephone system will be installed 
here by J. E. Walker and others. i 


OSKALOOSA, IOWA—The Home Telephone Company will in- 
stall about five miles of new cable. C. 


NIXON, TEX.—The Nixon Telephone Company has been in- 
corporated with a capital stock of $6,200. 


MALMO, NEB.—The Citizens’ Telephone Company has been 
incorporated with a capital stock of $3,000. 


DORSEY, NEB.—The Dorsey Telephone Company has been 
incorporated with a capital stock of $3,000. 


TESCA, OKLA.—The Tesca Telephone Company has been 
incorporated with a capital stock of $1,000. 


FARNHAMVILLE, IA.—The Farnhamville Mutual Telephone 
Company will construct a toll line to Paton. 


FORT COBB, OKLA.—The Southside Telephone Company 
has been incorporated by S. I. Ratcliffe and others. 


HORICON, WIS.—The Horicon Telephone Company has 
been incorporated with a capital stock of $10,000. 


RIVERVIEW, WIS.—The Riverview Telephone Company has 
been incorporated with a capital stock of $20,000. 


CEDAR, OKLA.—The Orchard Center Telephone Company 
has been organized by Wm. H. Thorn and others. 


LODGE POLE, NEB.—The Lodge Pole Telephone Company 
has been incorporated with a capital stock of $10,000. 


FAYETTE, IOWA—The Northern Iowa Telephone Company 
has commenced the construction of a $3,300 building. C. 


WASTA, S. D.—The Elm Springs-Wasta Telephone Company 
has been incorporated with a capital stock of $10,000. 


GREEN BAY, WIS.—The Fox River Valley Telephone Com- 
pany is extending its lines to Morrison and Pine Grove, 


GORDON, NEB.—The People’s Telephone Exchange Associa- 
tion has been incorporated with a capital stock of $4,000, 


ST. LOUIS, MO.—The Missouri Electric Storage Battery Com- 
pany has been incorporated with a capital stock of $25,000. 


WHITEHORSE, OKLA.—The Whitehorse Rural Telephone 
Company has been organized by W. C. Douglas and others. 


MARMADUKE, ARK.—The Independent Rural Telephone 
Company has been incorporated with a capital stock of $2,000. 


SNYDER, OKLA.—The Scurry County Telephone Company 
has been organized by R. N. Miller, Geo, T. Curtis and others. 


ARAPAHOE, OKLA.—The Deer Creek Mutual Telephone 
Company has been given a franchise to install an exchange here. 


PLEASANT PLAIN, IOWA—The Pleasant Plain Telephone 
Company will improve its lines and build others this spring. Ç. 


CULBERTSON, MONT.—The Montana Star Telephone Com- 
pany has commenced construction of an exchange building. C. 


FARNHAMVILLE, JOWA—The Farnhamville Mutual Tele- 
phone Company has made arrangements to install a new toll line 
to Paton. C. 


MARYSVILLE, CAL.—It is understood that the Pacific Tele- 
phone Company has purchased property in this city and will 
erect an office building. 


RED BLUFF, CAL—The United States Forest Service ig 
building a telephone line from Paskenta to Poison Glade, a 
distance of twenty miles. 


INDIANOLA, IOWA—The Mutual Telephone Company will re- 
store the old rates and maintain them for seven years and will 
expend $12,000 in improving the plant. C. 


MAQUOKETA, IOWA—The Bell Telephone Company is con- 
sidering the expenditure of $25,000 to $30,000 this summer in im- 
provements and rebuilding its system. C. 


LEXINGTON, TENN.—The Home Exchange Company is the 
style of a firm organized in this county to give complete tele- 
phone connection with exchanges at Sardis, Saltillo, Henderson, 
Scott's Hill, Decaturville and Lexington. The central office will 
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be located here. The promoters of the enterprise are: Dr, J ¢ 
Stinson of Center Point, and E. L. Fesmire and J. F, Hawthorp 
of this place. 


MILFORD, I1OWA—The Midland Telephone Company will iņ 
crease its capital stock to $50,000 and either buy the exchange 
at Spirit Lake or install another one. C 


SAN JOSE, CAL.—The Pacific States Telephone and Tee 
graph Company has received preliminary drawings for the ere 
tion of a $50,000 telephone building in this city. 


POCATELLO, IDAHO—The Idaho Independent Telephone 
Company has been incorporated here by D. W. Standrod, H. R 
Risley, T. S. Lane, Frank Frost and Irving Whitehouse. 


COUNCIL BLUFFS, IOWA—A mortgage and trust deed to 
secure $500,000 bonds from the Independent Nebraska-lowa Long. 
Distance Telephone Company to the Day and Hess Co. has been 
filed. C, 


SAN FRANCISCO, CAL.—The Postal Telegraph and Cabk 
Company has let contracts for a $3,640 one-story concrete cable 
station at East Twenty-seventh Avenue and Fulton Street in this 
city. 


CECIL, WIS.—The Cecil-Green Valley Toll Line Company has 
been organized with J. S. Bremich, president, Anton Berg, ric 
president, J. H. Kuehl, secretary and treasurer, and Herma 
Borcher, manager. 


COLUMBUS, OHIO—The Port Williams Mutual Telephone 
Company, of Port Williams, has been incorporated here: J. D. 
Vandervort, Albert Ellison, S. S. Earley, John Stephens, A, C. 
Kline; capital, $10,000. 


NASHVILLE, TENN.—The Brown Pile Telephone Company 
of Wilson County has been incorporated, with Messrs. Doak 
Thompson, C, C. Arnold, C. H. McClain, R. R. Harkread and 
W. J. Eagan, incorporators. 


SAN FRANCISCO, CAL.—The Western Union, the Postal 
Telegraph and the Pacific States Telephone companies have been 
taxed a rental of $10 a month for the right to land their cables 
on the San Francisco water front. 


MILWAUKEE, WIS.—Wireless telephone messages from 
Chicago have been received at the office of the Milwaukee Journal. 
According to the Journal the messages came as clearly and dis 
tinctly as through an ordinary telephone. 


SONORA, CAL.—The Pacific Telephone and Telegraph Com 
pany is building new toll lines between Stockton and this city. 
which will cost in the neighborhood of $45,000. New lines are 
also planned in Tuolumne County and elsewhere. 


LLANO, TEX.—Representatives of the Southwestern Tele 
phone Company have been in Llano lately, and it is said that the 
company will become interested in Llano in the near future. 
Llano has two independent telephone and telegraph companies 
now. 


OTTAWA, ILL.—The plants of the two telephone companies 
have now passed under one control and the Ottawa Banking and 
Trust Company has been made trustee for the trust deed given 
ee os United Telephone Company. New officers have been 
elected. 


EL PASO, TEX.—Work of extending the Southwestern Tele 
phone Company’s lines into East El Paso, between the Southwest 
ern shops and Highland Park, has been started. This will add 
almost a hundred telephones to the local exchange, which already 
has over 4,000 connections. 


BOSTON, MASS.—Governor Draper has signed resolve pre 
viding for a continuation of the inventory and appraisal of the 
property of the New England Telephone Company authorized by 
the Legislature of 1907. The present resolve carries an addi 
tional appropriation of $35,000. 


EAU CLAIRE, WIS.—John H. Perkins, Frank Knight and 


D. W. Showdy, Eau Claire capitalists, have filed articles of It 


corporation with the Secretary of State for a new telephone 
company, to be known as the Riverview Telephone Company, 
with headquarters at Riverview, Eau Claire County. 


PRESCOTT, ARIZ.—The Arizona Overland Telephone Cot 
pany has purchased the local franchise of Robert Brow, M. ¢. 
Hickey and H. T. Andrews, for a telephone and electric system. 
The company will make this place its headquarters for a long 
distance system in Arizona, New Mexico and California. 


PITTSFIELD, MASS.—The annual report of the New England 
Telephone and Telegraph Company just issued shows that o 
city has the largest exchange in the Pittsfield district, which : 
tends from Great Barrington to Bennington, Vt. The num aL 
of subscribers for the exchanges in Berkshire County is 8$ nt 
lows: Pittsfield, 2,836; North Adams, 1,105; Adams, 330; Bec : 
80; Dalton, 222; Great Barrington, 575; Hinsdale, 14; ay 
tonic, 43; Lenox, 202; Lee, 288; Stockbridge, 127. Among i 
Dalt exchange switchboards installed during 1908 is 02° 

alton. 


ooa ee | 
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ELECTRICAL SECURITIES. 


There was a quieting down of speculative animation last 
week. Not only were dealings less active, but they were largely 
professional and with irregular price changes. The undertone, 
however, held steady, and with quite a few good net gains. The 
most conspicuous price movements were the making of a high 
record for United States Steel common and Southern Pacific. 
Reading also advanced close to its high record of 1906. 

Dividends have been declared upon the following electrical 
securities: Indianapolis Street Railway Company; a dividend of 
three per cent on the common stock, payable July 1 to stock of 
record June 20. Norfolk Railway and Light Company; the regular 
semi-annual dividend of two per cent, payable June 5 to stock of 
record May 22: General Electric Company; the regular quarterly 
dividend of $2 per share, payable July 15 to stock of record 
June 3. Rochester Railway and Light Company; the regular 
quarterly dividend of one-and-one-fourth per cent on the pre- 
ferred stock, payable June 1 to stock of record May 24. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MAY 22, 


New York: Closing. 
Allis-Chalmers common ................00. 16% 
Allis-Chalmers preferred .............00e0: 511% 
American Tel. and Tel. Company.......... 139 
Brooklyn Rapid Transit................00- 183 
General Electric .......... ccc cc ee eee ees 160 
Interborough-Metropolitan common ........ 161% 
Interborough-Metropolitan preferred ....... 45 
Kings County Electric..............0e000. 123 
Mackay Companies (Postal Telegraph and 

Cables) common ..ssssssossssssssesness 78 
Mackay Companies (Postal Telegraph and 

Cables) preferred ......... ccc eee eee ee 73% 
Manhattan Elevated ............. cece enee 146 
Metropolitan Street Railway............... 25 
New York & New Jersey Telephone....... 114 
Western Union cscs42nec tie tes Geeacieaune 76% 
Westinghouse Manufacturing Company..... 8314 


The directors of the Interborough Rapid Transit Company 
have re-elected the retiring officers. 

The business of the General Electric Company shows steady 
improvement. Orders are coming in at slightly better than at 
the rate of $53,000,000 per annum, compared with orders booked 
during the fiscal year ended January 31 of $42,186,917, an im- 
provement of twenty-six per cent and over eighty-five per cent 
ahead of the low point of the depression. The betterment in 
operating conditions is reflected at the Lynn works, where the 
company is now employing 8,000 men, against 5,000 at the low 
point and 10,000 during the 1907 boom. The Lynn weekly pay- 
roll now exceeds $105,000, against $60,000 at the depth of the 
depression and about $130,000 at the high point of 1907. 


Boston: Closing. 
Edison Electric Iluminating............... — 
Massachusetts Electric ...sssessssecsesses 70 
New England Telephone...............+.- 132 
Western Telephone and Telegraph pref.... 87 

Philadelphia: Closing. 
Electric Company of America...........06- 12% 
Electric Storage Battery common.......... 47% 
Electric Storage Battery preferred......... 47% 
Philadelphia Electric .......... cee eee e wees 12 
Philadelphia Rapid Transit................ 3314 
United Gas Improvement................6. 88 

Chicago: Closing 
Chicago Telephone .........ecc eee e ee eeeee 133 
Commonwealth Edison ...........cceceeee 118 
Metropolitan Elevated preferred........... 51 
National Carbon common............eceeee 86 
National Carbon preferred...........e-eee. 118 


The Boston Stock Exchange has placed on the regular list 
55,000 shares of common and 45,000 shares of preferred stock of 
the National Carbon Company. 

Commonwealth Edison earnings are increasing so satisfac. 
torily that there is talk of an increase in the dividend rate from 
six to seven per cent. No change is likely to be made in the 
near future, officials say. 


NEW PROPOSALS. 


POST OFFICE AND COURT HOUSE, MOSCOW, IDAHO— 
The office of the Supervising Architect, Washington, D. C., will 
receive sealed proposals until 3 p. m., June 30, for the construc- 
tion (including plumbing, gas piping, heating apparatus, electric 
conduits and wiring) of the U. S. post office and court house at 
Moscow, Idaho, in accordance with drawings and specification, 
copies of which may be had at the Supervising Architect’s office 
or from the custodian of site at Moscow, Idaho. 


POST OFFICE AND CUSTOM HOUSE, GULFPORT, MISS.— 
The office of the Supervising Architect, Washington, D. C., will 
receive sealed proposals until 3 p. m., June 21, for the construc- 
tion (including Plumbing, gas piping, heating apparatus, electric 
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conduits and wiring) of the U. S. Post Office and Custom House 
at Gulfport, Miss., in accordance with drawings and specification, 
copies of which may be had from the custodian of site at Gulf- 
port, Miss., or at the Supervising Architect’s office. 


POST OFFICE BUILDING AT CLIFTON FORGE, VA.— 
The office of the Supervising Architect, Treasury Department, 
Washington, D. C., will receive sealed proposals until 3 
o'clock p. m., on the 9th day of June, 1909, for the con- 
struction (including plumbing, gas piping, heating apparatus, elec- 
tric conduits and wiring) of the U. S. Post Office at Clifton Forge, 
Va., in accordance with drawings and specification, copies of 
which may be obtained from the custodian of site at Clifton 
Forge, Va., or at the office of the Supervising Architect. 


POST OFFICE AND COURT HOUSE, LONDON, KY.—The 
office of the Supervising Architect, treasury department, Wash- 
ington, D. C., will receive sealed proposals until 3 p. m., June 
16, for the construction (including plumbing, gas piping, heat- 
ing apparatus, electric conduits and wiring and standard clock 
system) of the U. S. Post Office and Court House, at Lon- 
don, Ky., in accordance with the drawings and specifica- 
tion, copies of which may be had from the custodian of site 
at London, Ky., or at the office of the Supervising Architect. 


ELECTRIC-LIGHTING SYSTEM, FORT TOTTEN, N. Y.— 
The office of the Constructing Quartermaster will receive sealed 
proposals in triplicate for the construction of an electric-lighting 
system at Fort Totten, N. Y., until 2 p. m., June 15, 1909. Plans, 
specifications, and information furnished by the Constructing 
Quartermaster’s office upon request. Plans and specifications may 
be seen at office of the Chief Quartermaster, Governors Island, 
N. Y. Envelopes containing proposals to be marked “Proposal for 
Electric Lighting System,” and addressed ‘Constructing Quarter- 
master, Fort Totten, N. Y.” 


ELECTRIC-LIGHTING SYSTEM, FORT HAMILTON, N. Y.— 
The office of the Constructing Quartermaster will receive sealed 
proposals in triplicate until 1 o’clock a. m., June 15, 1909, for 
material and labor required in the construction of an electric- 
lighting system and substation at this post. Plans and specifi- 
cations can be seen at the office of the Chief Quartermaster, 
Department of the East, Governors Island, N. Y., or at the Con- 
structing Quartermaster's office. Envelopes containing proposals 
must be marked “Proposals for Electric Lighting System at Fort 
Hamilton, N. Y,” and addressed to the Constructing Quarter- 
master, Fort Hamilton, N. Y. 


EDUCATIONAL NOTES. 


HEBREW TECHNICAL INSTITUTE—The Hebrew Technical 
Institute, New York city, has published its 1909 catalogue, which 
contains a history and description of the institution, the condi- 
tions for admission, general regulations, courses of instruction, 
list of graduates, etc. This institute is intended primarily for 
the technical education of Israelites so as to fit them for suc- 
cess in the mechanical trades, and partakes of the nature of a 
trade school, a manual-training school, and a polytechnic insti- 
tute. There are both day and evening courses. 


SUMMER SCHOOL FOR ARTISANS OF THE UNIVERSITY 
OF WISCONSIN—The ninth session begins June 28, continuing 
for six weeks. Courses are offered in steam and gas engines, 
electricity, machine design, mechanical drawing and allied sub- 
jects. There are no entrance requirements. Advanced engineer- 
ing courses are offered for those having the requisite preparation, 
A new feature of the coming session will be courses in 
public utilities testing and accounting, for those desiring to 
become familiar with the requirements of the Railroad Com- 
mission of Wisconsin which has the administration of the Wis- 
consin public utilities law. Information may be obtained from 
F. E. Turneaure, Dean, College of Engineering, University of 
Wisconsin, Madison, Wis. 


ENGINEERING SOCIETIES. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY ELEC- 
TRICAL ENGINEERING SOCIETY—This society gave a farewell 
dinner on May 6 to Prof. H. E. Clifford, who has resigned as 
head of the electrical department at the Institute of Technology 
to accept the position of professor of electrical engineering at 
the Harvard Graduate School of Applied Science. In his farewell] 
speech at the dinner, Professor Clifford said that he felt ex- 
tremely sorry that he should have to be present at a farewell 
dinner given in his own honor. The only reason for the change. 
he said, was that he felt that it was for the good of technical 
education. It was not a question of his cheering for Harvard, 
but of his advancing the new graduate school of science. There 
is, and probably never will be any real rivalry between the 
Harvard school and the Institute, for the two schools are widely 
different, the Harvard school being a strictly graduate school. 


FRANKLIN INSTITUTE—Prof. E. E. F. Creighton, of Union 
University, and consulting engineer of the General Electric Com- 
pany, Schenectady, N. Y., delivered a lecture on “Lightning Phe- 
nomena,’ with experimental demonstrations, at the Franklin In- 
stitute, Philadelphia, on May 11,-at 8 (p.)m. 
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OBITUARY. 


WILLIAM SPENNER, who telegraphed the enabling act 
and the Constitution of Nevada to Washington to enable ratifi- 
cation to be made in time to permit Nevada to vote for Lincoln’s 
re-election, died at his home in Reno, Nev., on May 19. 


HENRY H. ROGERS, vice-president of the Standard Oil Com- 
pany, and connected with a number of electric-light and railway 
companies, died on May 19 at his home in New York city as 
the result of a stroke of apoplexy. Funeral services were held 
on May 21 at the Unitarian Church of the Messiah, New York 
city, and the interment was at Fairhaven, Mass. 


CHARLES TURNER HUGHES died of pneumonia at his 
home in East Orange, N. J., on May 4. Mr. Hughes started as a 
railroad man with the New York Central. Edison secured him 
in 1870 in connection with a scheme to apply electricity to the 
running of surface cars. Hughes devoted all his time to the 
subject, and Mr. Edison is authority for the statement that but 
for Hughes the modern trolley might not yet have been developed. 
Mr. Hughes was a native of New York state, but went to East 
Orange to live about twenty years ago. Eight years ago he had 
a stroke of paralysis and retired from active business. His 
widow and a brother survive him, 

CLARENCE IRVING ZIMMERMAN met an untimely death 
as the result of an accident while canoeing on Lake Mendota at 
Madison, Wis., last week. He was in the water for over half 
an hour before help arrived, and 
the strain of the exposure was so 
great that he expired on the 
shore after being rescued. The 
funera] took place in Milwaukee 
from his home, and was in charge 
of the Masonic fraternity, of 
which he was a member. Mr. 
Zimmerman was born in Milwau- 
kee on February 6, 1881. His 
early training was in the gram- 
mar and high schools of Milwau- 
kee, where he showed from the 
beginning an exceptional ability, 
graduating with high honors. 
From the public school he went 
to the University of Wisconsin, 
where he spent five years, tak- 
ing the degrees of Bachelor of 
Science and Electrical Engineer. 
Here, too, his work was excep- 
tional, and besides taking up a 
good deal of extra work he was 
elected to membership in the honorary engineering fraternity of 
Tau Beta Pi. His thesis on the aluminum electrolytic condenser 
was the basis for several papers and further work in that line 
later which attracted a great deal of attention here and abroad. 
He was graduated in 1903. His first work outside of the Uni- 
versity was as an apprentice with the Westinghouse Electric and 
Manufacturing Company at Pittsburg, where he spent nearly two 
years. He was transferred to the Nernst Lamp Company, and 
there again he showed remarkable ability, making several im- 
portant discoveries and improvements, particularly in glower 
construction and in the chemistry of the glower. He was next 
employed by the Carborundum Company of Niagara Falls as 
metallurgical engineer. In the three years of work there he 
made decided advances in electric furnace work, and was re- 
sponsible for some important improvements in the silicon fur- 
nace. He decided to go back to the University of Madison to 
carry on some original work and have at his disposal the lab- 
oratory facilities for the analysis of raw materials. In addition 
to his furnace work at the University he took up the subject 
of wireless telegraphy and perfected some new detectors that 
are being used with great success. He invented several im- 
provements for transformers and designed a successful inter- 
rupter. He had a fine analytical mind and was able to balance 
theory and practice in a remarkable way. He was an enthusi- 
astic instructor and his enthusiasm was infectious, his students 
and colleagues having for him a great admiration and affection. 
He was a member of the American Electrochemical Society, the 
American Institute of Electrical Engineers, the American Chemi- 
cal Society, the American Ceramic Society, the American Asso- 
ciation for the Advancement of Science, and the British Society 
of Chemical Industry. Recently he was elected a member of 
the honorary fraternity of Sigma Xi. Among,the more important 
papers contributed to technical literature by Mr. Zimmerman 
were “The Aluminum Electrolytic Condenser,” “Some Physical 
Properties of Silicon,” and “Concentric Tubular Conductors for 
Electric Furnace Feeders.” In this issue we print an abstract 
of the paper on silicon before the American Electrochemical 
Society. We find it hard to make any expression of the per- 
sonal loss which we know has been incurred by the members 
of his family, by the electrical fraternity and by his students, 
brother instructors and friends in the calling away of Mr. Zim- 
merman. He was a fine fellow with the cleanest moral sense, 
and was an ardent worker for high scientific development. His 


place will be hard to fill. 
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PERSONAL MENTION. 


CHARLES F. MEDBURY has been appointed to succeed 
H. D. Bayne as manager of the Montreal office of the Canadian 
Westinghouse Company. 


C. L. GOODRUM has been elected second vice-president of 
the American Automatic Telephone Company. Mr. Goodrum is 
the inventor of the system which the Automatic Telephone Con. 
pany is placing on the market. 


J. H. DAVIS has been promoted from assistant electrical 
engineer of the Baltimore & Ohio Railroad, to electrical engineer 
of that company, with headquarters in Baltimore. Mr. Davis 
will succeed L. T. Gibbs, whose death occurred some months ago. 


DR. A. P. WILLS, adjunct professor of mechanics at Colum. 
bia University, has been appointed professor of mathematical 
physics in that institution, to succeed Prof. Richard T. Maclaurin, 
who will become head of the Massachusetts Institute of Tech 
nology. 


S. J. CHAPMAN, who for the last several months has been 
superintendent of the electric department of the Canton Gas and 
Electric Company, has resigned. He will continue in the electric 
business in another city. 


FRANK S. WIEMEYER, who has represented the Fort Wayne 
Electric Works in Iowa and Nebraska for the past five years, 
with headquarters in Des Moines, Iowa,.has resigned his posi 
tion to handle the “specialties” for the Wesco Supply Company, 
in the city of St. Louis. Mr. Wiemeyer is well known among the 
central-station managers from Rock Island, Ill, to Salt Lake, 
Utah, and his many friends wish him much success in his new 
field of work, at the same time regret very much to have him 
leave them. 


MR. AND MRS. HENRY AUGUSTUS REED observed the 
fiftieth anniversary of their marriage last week. At the celebra 
tion luncheon there was a host of relatives and a few friends. 
Mr. Reed was presented with a diamond ring by his children and 
the mother was presented with a gold belt buckle. Mrs. Reed 
was presented with a diamond brooch by her husband. There 
were other numerous and beautiful presents from members of 
the family and friends. Mr. Reed was eighty years old last 
February and Mrs, Reed seventy-four years old in April. Mr. 
Reed was made president of the Bishop Gutta-Percha Company 
in 1904. He has been connected with the company since 1876. 


INDUSTRIAL ITEMS. 


THE ROBBINS AND MYERS COMPANY, Springfield, Obio, 
announces some interesting literature concerning the minimum 
cost of operation in the cooling of large areas when its “Stand 
ard” oscillating electric fan is selected. Catalogues and booklets 
can be obtained on request. 


THE MINNEAPOLIS STEEL AND MACHINERY COMPANY 
secured an order for a 125-horsepower Muenzel producer-gas en: 
gine and gas-producer plant from the Sisseton Mill and Light 
Company, Sisseton, S. D. This engine will run both the flour 
mill and electric-light plant and will be in service twenty-four 
hours a day. 


THE ELECTRO-MECHANICAL ENGINEERING BUREAU has 
opened offices in the Monadnock Block, Chicago, for consultation, 
inspection and tests along mechanical, electrical and chemical 
lines, and will give expert attention to any technical subject, in- 
cluding the development and design of devices, processes and 
such ideas as may be patented. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
of St. Louis, Mo., has opened an office in Denver, Colo., located in 
the Ideal Building. This new office is in charge of O. H. Davit- 
son, of the Electric Manufacturers’ Sales Company. Mr. Davidson 
will have charge of the Wagner Company’s business in Colorado, 
New Mexico, Utah, Montana and eastern Idaho. 


FRANCIS McCAFFREY, 107 North Boston Avenue, Atlantic 
City, N. J., is one of the leading electrical contractors in this 
section. Mr, McCaffrey started in business in a quiet way April 
1, 1905, after a previous experience of eight years in practical 
lines. A determination to maintain a high quality of work has 
resulted in the building up of a very successful business. 


THE VALENTINE-CLARK COMPANY, Chicago, the well- 
known dealer in Michigan and Western cedar poles, announce, 
that its plant for the treating of the butts of cedar poles. locat 
at Minnesota Transfer, is now in operation. The company as 
already made a number of shipments of treated cedar poles tO 
prominent electric-light, power and street-railway companies. 


THE OKONITE COMPANY, New York city, has recently 
changed from an English to a United States corporation, aud ae 
been organized under the laws of New Jersey. The follow ng 
named gentlemen are the officers of the company: Willard +. 
Candee, president; H. Durant Cheever, treasurer; George 
Manson, general superintendent; William, H. Hodgins. secretary. 
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The main offices of the company are at 253 Broadway, New York 
city, and the factories at Passaic, N. J. This company is one 
of the largest manufacturers of high-grade insulated wire in this 
country. 


THE WASSON REEL COMPANY, Clinton, Ill, is selling a 
large number of its perfected cable and wire reel. This machine 
is the result of a careful study of construction difficulties and 
apparently is a very satisfactory solution of the problem. It is 
expected that this reel will be on exhibition at the Atlantic City 
convention of the National Electric Light Association next week. 


` STUDEBAKER BROTHERS COMPANY, New York, has ex- 
ecuted a contract with the H. C. Piercy Company, of New York, 
for an equipment of commercial electric automobiles to replace 
its horse-drawn vehicles. The details of the change-over have 
been under study for a year and the mechanical departments of 
the Piercy Company will have the guidance and direction of the 
Studebaker engineers until it is qualified to handle the installa- 
tion independently. 


THE DARLEY ENGINEERING COMPANY, 149 Broadway, 
New York, announces that since May 12 the Pittsburg office has 
been abolished, and the engineering, purchasing and sales de- 
partments heretofore located there, have been transferred to 
New York city, where all communications should be sent. The 
Chicago office will remain in the Monadnock Building. The new 
officers of the company are as follows: W. A. Stadelman, presi- 
dent and general manager; C. L. Inslee, vice-president; W. G 
Hudson, vice-president; W. W. Ricker, treasurer; M. D. Chapman, 
secretary. 


FREDERICK J. DRAKE & CO., Chicago, the well-known pub- 
lishers of educational books, have recently issued the following 
electrical works: “Electric Railway Power Stations,” by Calvin 
F. Swingle; ‘Operators’ Wireless Telegraph and Telephone Hand- 
book,” by Victor H. Laughter; “Practical Armature and Magnet 
Winding,” by H. C. Horstmann and Victor H. Tousley; ‘Electric 
Railway Troubles and How to Find Them,” by Paul W. Lowe, 
and “Elementary Electricity Up to Date,’ by S. A. Small. The 
Drake company will be glad to mail catalogue describing the 
above works to any address. 


THE WILMINGTON FIBRE SPECIALTY COMPANY, Wil- 
Mington, Del., has just placed on the market a new insulating 
paper which it has called “Fyberoid.” This is especially adapted 
for armature slot insulation where a thin insulator is required 
that is tough, smooth, bends well, and is not affected by heat or 
dampness. The material can be supplied in sheets approximately 
fifty inches by seventy inches, or in continuous rolls fifty inches 
wide containing 100 pounds each. The puncture tests range from 
0.005 inch, 1,250 volts, to 0.125 inch, 40,000 volts. Samples of 
this insulation and full information will be furnished upon 
request. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, PITTSBURG, PA., in Circular No. 1028, gives a great 
deal of valuable information on rotary converters. A number of 
excellent illustrations are given, showing numerous installations 
of these machines. The electrical and mechanical construction 
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is carefully analyzed and the voltage frequency, efficiency, com- 
mutation and electrical and magnetic characteristics discussed. 
The use of transformers and regulators is taken up in detail and 
the subject of compounding is given prominent attention. The 
engineering features having to do with installations, starting up 
and operation come in for careful treatment, and there is a 
discussion on several methods of arrangement together with illus- 
trations of typical layouts. 


THE AMERICAN ELECTRICAL HEATER COMPANY, De- 
troit, Mich., is drawing attention to the “American” instrument 
sterilizer in a handsomely printed brochure to the trade. The 
sterilizer is made entirely of aluminum. The body is cast in one 
piece, consequently there are no seams to come apart. There is 
no danger of leaking, in fact, trouble of any kind. Not only this, 
but the aluminum retains its finish and is always sanitary, clean 
and neat in appearance. Most sterilizers are flimsily constructed 
of sheet metal with soldered seams. It is equipped complete with 
aluminum instrument tray, cover, etc.; made for three different 
heats, the maximum to heat the water quickly, the minimum— 
one-fourth of the maximum—being sufficient to keep the water 
boiling. The size noted is designed for the use of surgeons in 
the office or operating room, and is large enough to take all 
ordinary instruments. 


DATES AHEAD. 


National Electric Light Association. 
lantic City, N. J., June 1-4. 


Association of Edison Purchasing Agents. 
tion, Atlantic City, N. J., June 1-4. 


Mississippi Electrical Association. 
son, Miss., June 15. 


American Railway Master Mechanics’ 
convention, Atlantic City, N. J., June 16-18. 


Canadian Electrical Association. Annual convention, Quebec, 
Canada, June 16-18. 


Master Car Builders’ Association. 
lantic City, N. J., June 21-23. 

Association of Railway Telegraph Superintendents. 
meeting, Detroit, Mich., June 23. 


American Institute of Electrical Engineers. 
tion, Thousand Islands, N. Y., June 28. 


American Institute of Electrical Engineers. 
tion, Frontenac, N. Y., June 28. 


Ohio Electric Light Association. 
July 13-15. 

National Electrical Contractors’ Association. 
tion, Toledo, Ohio, July 21-23. 


American Street and Interurban Railway Association. 
nual convention, Denver, Colo., October 18-22. 


Annual convention, At- 
Annual conven- 
Annual convention, Jack- 
Association. Annual 
Annual convention, At- 
Next 
Annual conven- 
Annual conven- 
Annual convention, Toledo, 
Annual conven- 


An- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) May 18, 1909. 


921,661. TROLLEY. Charles Baker, Philadelphia, Pa. Filed Oc- 
tober 15, 1908. Has a tube with an elongated slot therein, 
secured at an angle to the free end of the pole, a harp carry- 
ing a trolley wheel, an elongated plunger on the harp extend- 
ing through the tube with a device fixed on the plunger and 
located in the slot to limit the rotary movement of the harp, 
and a coiled spring around the plunger in the tube between 
an annular shoulder on the plunger and an adjusting ring 
or nut screwed on the lower end of the tube. 


921,665. CONSTRUCTION OF ELECTRIC TRAMWAYS. Samuel 
G. Bennett, Heath Town, Wolverhampton, England. Filed No- 
vember 16, 1905. Describes an electric-railway surface-con- 
tact system. 


921,666. AUTOMATIC SWITCH. Charles H. Bierman, Milwau- 
kee, Wis. Filed December 30, 1908. An automatic electric 
Switch operates upon the reversal of direction of movement 
of a moving body, 


921,671. VIBRATORY MASSAGE APPARATUS. Howard C. 
Brown, Chicago, Ill. Filed May 23, 1908. An electric vibrator 


en its armature shaft at an angle to the axis of the field 
oil. 


921,678. SEPARABLE ELECTRIC CONNECTOR. Frank C. De 
Reamer, Schenectady, N. Y., assignor to General Electric 
Company. Filed December 7, 1906. Has a base of insulating 


material, with two recesses in its upper end, containing con- 
tact clips, a flanged contact shell surrounding the lower 
(narrow) cylindrical end, and connected to one of the con- 
tact clips, the other clip being connected to a conductor in 
the radia] recess in the lower end of the base. 


921,693. SYSTEM OF DISTRIBUTION. Jobn L. Hall and Ar- 
thur F. Knight, Schenectady, N. Y., assignors to General Elec- 
tric Company. Filed August 21, 1905. A motor-generator set 
for regulating the voltage of current supplied through a 
translating device has the generator element differentially 
wound, and the motor element compound wound, so as to in- 
crease the voltage supplied to the translating device as the 
current tends to decrease, and vice versa. 


921,715. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. Filed 
October 10, 1907. Describes a duplex system of telegraphy 
with a polarized relay for each station connected in a line 
and with the interposition of retarding devices to the return 
and means at each station to shunt these devices in gccord-: 
ance with the characters to be transmitted. 


921,732. ELECTRIC CUT-OUT. William B. Potter, Schenectady, 
N. Y., assignor to General Electric Company. Filed January 
5, 1905. An electric fuse has three or more integrally con- 
nected branches and means for connecting conductor wires 
to each branch, so that the blowing of any branch will effect 
the blowing of all the other branches. 
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921,740. ELECTRIC RAILWAY. William G. Roome, Los Angeles, 921,808. BATTERY BOX OR TRAY AND HANDLE THEREFOR wr 


921,760. -ELECTRICALLY-OPERATED VALVE. 


921,761. 


921,768. 


921,786. 


921,794. 


921,800. ELECTRIC-LIGHT KEY-SOCKET. 


Cal., assignor to the Union Switch and Signal Company, Jasper N. Davis, Denver, Colo. Filed July 14, 1908. A bat. F 
Swissvale, Pa, Original application filed March 3, 1902. Di- tery box comprises a wooden box enclosed within an inner L 
vided and this application filed December 4, 1902. Describes and an outer lead jacket, which jackets are burned together F 
an electric-railway system divided into block sections, with around the upper edge of the box. Hooked lead lugs are v 
a track circuit comprising the rails of the track section and burned to the outer jacket, and a handle is composed of 4). ¢ 
including two sources of current and two magnets, and ar- ternate layers of lead and rubber, and has solid lead end 0 
ranged to be a closed circuit when a car is occupying the rails portions provided with openings which receive the hooked y 
thereof, and a circuit controlled by one of the mE for lugs. pe 
preventing the sectional supply conductor of an adjacent z a 
track section from being connected in circuit with the feeding sire er a ee mo R Filed pees 11, 1903" i the re 

t 


conductor. 


Isaac G. Water- 
man, Santa Barbara, Cal. Filed August 28, 1906. Comprises 
a valve, an electromagnet, an armature controlled by the 
electromagnet, means for operating the valve from the arma- 
ture, a slide governing the operation of the valve by the 
armature, means for shifting the slide from the armature, 
and an indicator operated by the slide to indicate the posi- 
tion of the valve, 


921,661.—TROLLEY. 


ELECTRICAL SWITCH. Isaac G. Waterman, Santa 
Barbara, Cal. Filed October 6, 1906. Renewed February 
27, 1909. There are relatively movable electrical contacts 
adapted for temporary engagement only, means for causing 
momentary or temporary engagement of these contacts when 
they are relatively actuated, and hand-operated actuating 
means for preventing the contacts from remaining in engage- 
ment with each other. 


SYSTEM OF MOTOR CONTROL. Harold E. White, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed August 3, 1908. The controller regulates the amount 
of resistance in the motor circuit, and short-circuits the 
motor through a resistance for dynamic braking. A master 
switch controls the switches for forward braking, coasting 
and power positions, and reverse braking, and a relay ener- 
gized from the motor circuit completes a maintaining circuit 
for the switches in the off position of the controller, which 
will hold the switches in the braking condition for the then 
existing direction of rotation of the motor, until the motor 
has come substantially to rest. 


SYSTEM OF ELECTRIC DISTRIBUTION. Ernst F. W. 
Alexanderson, Schenectady, N. Y., assignor to General Elec- 
tric Company. Filed January 7, 1908. A dynamo-electric ma- 
chine has an armature with a commutator connected to out- 
side wires, two reactance coils connected from different 
points on the armature to a neutral, the coils being propor- 
tioned to change their reactance unequally as the current 
in the neutral changes. 


POLARIZED MAGNET. Elmer A. Burlingame, San Fran- 
cisco, Cal., assignor to Burlingame Telegraphing Typewriter 
Company. Filed July 13, 1908. Magnets with suitable poles 
are arranged in sets, so that magnets of negative polarity and 
of positive polarity are in each set, and magnet coils of oppo- 
site windings and having suitable soft-iron cores are located 
between these sets, armature pieces being pivotally supported 
on? these cores and so arranged that each is between pole- 
pieces of opposite polarity. 

William C. Clark, 
Keewatin, Ontario, Canada. Filed March 30, 1908. Has 
means whereby the inward and outward movements of a 
slidable tube successively rotate a contact bar into and 
out of engagement with the conducting screw base. 


921,836. 


921,845. 


921,866. ARC-LAMP. 


921,894. 


921,918. SYSTEM OF ELECTRICAL DISTRIBUTION. 


ture has armature coils, impedance coils, inductors and short- 
circuited coils arranged to be a commutator. 


WEATHERPROOF LAMP-SOCKET. Herman T. Hoch 
hausen, Brooklyn, N. Y. Filed July 25, 1907. Describes a 
form of electric-lamp socket with a shell contact and a cer 
tral contact. 


921,839. KEY-SOCKET SWITCH. Harvey Hubbell, Bridgeport, 


Conn. Filed December 21, 1908. Describes the details of a 
form of incandescent-lamp socket switch. 


TUBE-RAILWAY SYSTEM. Elfric W. C. Kearney, 
Westminster, London, England. Filed January 19, 1909. A 
single-track subway or tube-railway system has a series of 


921,914.—DYNAMO-ELECTRIC MACHINE. 


independent single main-track sections connecting the plat: 
forms of adjacent stations, each section being provided with 
two dead ends, two like-handed turnouts connecting the sin- 
gle main-track sections at the respective ends of the plat: 
forms at each intermediate station, signals at each turnout, 
and means for normally locking all facing points in the open 
position until such time as the crossing trains have both 
arrived at the stations. 


Berthold Monasch, Berlin, Germany, as 
signor to General Electric Company. Filed May 8, 1906. Has 
an electrode pivotally connected to a draft tube, with its 
arcing surface normally in line with the tube, but adapted 
to be swung out into such position, and a revoluble cleaning 
device located at one side of the axis of the tube, and 
position to be engaged by the arcing surface when the elec: 
trode is moved out of its normal operating position. 


921,898. MULTIPLE OPERATION OF VAPOR-ELECTRIC DE 


VICES. Robert E. Russell, Schenectady, N. Y., assignor to 
General Electric Company. Filed September 18, 1905. Vapor 
electric devices connected in multiple are supplied from à 
source of alternating current, and equalizing devices are pro 
vided in circuit with the direct-current leads of the respect 
ive vapor-electric devices, impedances being connected Te: 
aD vel in series with the alternating-current supply cir 
cuits. 


COMBINED AUTOMATIC SIGNALING AND TELE 
PHONE SYSTEM. Edgar E., Salisbury, Chicago, Ill., assignor 
to Signalphone Alarm Company. Filed November 25, 1901. 
Describes an electric-alarm system for call boxes. 


921,914. DYNAMO-ELECTRIC MACHINE. Arthur H. Timmer 


man, St. Louis, Mo., assignor to Wagner Electric Manufac 
turing Company, St, Louis, Mo. Filed November 5, 1906. A 
dynamo-electric machine is provided with an enclosing casing, 
which has an annular central part, with end caps supporting 
the rotor. 

Matthew 


O. Troy, Schenectady, N, Y., assignor to General Electric 
Company. Filed November 11, 1905. There are means for 
deriving currents of constant value from a source of alter 
nating current; also devices for rectifying both polarity 
waves of the currents, and means for transmitting the com 
bined currents of the rectifying devices to a return conductor. 
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921,930. PRODUCING AMPLIFIED CURRENT VARIATIONS. 
Ezechiel Weintraub, Schenectady, N. Y., and Marius C. A. 
Latour, Paris, France, assignors to General Electric Company. 
Filed November 26, 1907. The system described comprises a 
vapor-electric device, means for maintaining the device in a 
conductive condition, means for passing current therethrough 
of a value insufficient to maintain an arc, and means for 
varying the current. 


921,935. INCANDESCENT-LAMP SOCKET. Arthur L. Williams, 
Waterbury, Conn., assignor of one-half to Charles Doescher, 
Waterbury, Conn. Filed January 11, 1909. A spring is con- 
tracted to permit the cap to be passed over or removed from 
the top of the shell and interlocked therewith by the spring. 


921,959.—-ELECTRIC VEHICLE-CHARGING WALL SOCKET 
AND PLUGS. 


921,959. ELECTRIC VEHICLE-CHARGING WALL-SOCKET AND 
PLUG. Jasper N. Davis, Denver, Colo. Filed March 9, 1908. 
The plug has projections of unequal width to prevent it from 
being inserted in the socket in the reversed position. 


921,970. ADJUSTABLE SUPPORT FOR DROP-LIGHTS. Peter 
Frantz, Dixon, Ill., assignor of one-half to Oscar H. Hyde, 
Springfield, Ohio. Filed September 28, 1907. Has a horizon- 
tal spring-actuated drum pivotally supported in an adjust- 
able frame, flexible means for supporting a lamp from this 
drum and for engaging a pivotally mounted brake lever for 
the drum, 


921,989. AUTOMATIC MOTOR-STARTER. William F. Hendry, 
New York, N. Y., assignor to Western Electric Company, Chi- 
cago, Ill. Filed December 21, 1905. Has an electromagnetic- 
ally operated switching mechanism for controlling the flow 
of current to the motor, an electromagnet for restoring this 
to its initial position, and a circuit for this electromagnet 
which is automatically closed upon the failure of the motor 
current supply. 


922,001. TELEPHONE. Eugene Koehler, Philadelphia, Pa. Filed 
January 12, 1909. Has a device for clamping the receiver 
to a person’s body. 


922,006. ELECTRICAL SIGNALING SYSTEM. Albion D. T. 
Libby, Elyria, Ohio, assignor to the Dean Electric Company, 
Elyria, Ohio. Filed May 12, 1906. A transformer has a 
secondary winding connected to a _ signal-receiving device, 
and two primary windings adapted to produce opposite ef- 
fects on the transformer core, and means for alternately con- 
necting these windings to a source of a current. 


922,014. SIGNALING APPARATUS. John Melvin, Toowoomba, 
Queensland, Australia. Filed August 6, 1908. Describes a 
form of illuminated semaphore with electrical connections. 


922,024. TROLLEY-SWITCH. Carl P. Nachod, Philadelphia, Pa. 
Filed October 27, 1908. Consists of a longitudinally extending 
frame, means for supporting the same in proximity to a con- 
tact conductor, and longitudinally extending, resilient, later- 
ally yielding contact-strips supported by the frame and insu- 
lated from each other. 


922,033. MOVABLE CONTACT FOR ELECTRIC SWITCHES. 
Johann G. Peterson, Hartford, Conn., assignor to the Arrow 
Electric Company, Hartford, Conn. Filed January 11, 1909. 
Has a lower and an upper supporting plates, lugs connecting 
these, and lugs projecting upwardly from the upper support- 
ing plate, contact plates mounted on the first-mentioned lugs 
and contact plates extending at right. angles to the other 
contact plates mounted on the lugs projecting from the up- 
per supporting plate. 


922,034. PUSH-BUTTON ELECTRIC SWITCH. Johann G. Pe- 
terson, Hartford, Conn., assignor to the Arrow Electric Com- 
pany, Hartford, Conn. Filed February 1, 1909. Has a rocker 
Plate provided with a perforation, and a push button having 
the shank with a hook and mortise at its end, the hook being 
shaped to enter freely the perforation when the parts are out 
of normal operative relation, but to engage and interlock with 
the plate when the parts are in normal operative relation. 
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922,045. TELEPHONE PAY-STATION. Thomas H. Roland, Hunt- 
ington, W. Va., assignor of one-fifth to Abraham Tweel, Hunt- 
ington, W. Va. Filed August 11, 1908. A non-return device 
for depositing coins has sets of contacts for signaling circuits 
which are made and broken by a passing coin. 


922,057. REGULATOR FOR ELECTRIC CURRENTS. Thomas 
Spencer, Philadelphia, Pa. Filed November 25, 1905. Is a 
form of reactance regulator for alternating-current circuits. 


922,079. CELL FOR ELECTROLYTIC OR OTHER PURPOSES. 
Henry S. Blackmore, Mount Vernon, N. Y. Original applica- 
tion filed April 11, 1906. Divided and this application filed 
September 24, 1907. Consists of an electrode comprising a 
metal acetylid and a binder, an opposite electrode, and a 
body of electrolyte, held in a suitable receptacle. 


922,081. ELECTRIC GAS-IGNITER. William D. Brackett, Min- 
neapolis, Minn. Filed March 2, 1908. Has wiping contacts 
at the free ends of conducting rods. 


922,098. ELECTRICAL TRANSMITTING APPARATUS FOR CON- 
TROLLING THE SIGHTING OF GUNS. Arthur T. Dawson 
and George T. Buckham, Westminster, London, England, as- 
signors to Vickers Sons & Maxim, Limited, Westminster, 
England. Filed November 20, 1908. A rotary transmitter 
switch controls an electrically-actuated pointer on a range 
dial. 


922,099. POLARIZED RELAY. Robert L. Dean, Kansas City, 
Mo., assignor to Dean Rapid Telegraph Company. Filed Feb- 
ruary 6, 1908. A magnet controls the movement of a pair of 
superposed tongues vibrating between contact stops, one on 
each side of each stop. 


922,107. BRUSH-RIGGING FOR DYNAMO-ELECTRIC MA- 
CHINES. Gano Dunn, East Orange, N. J., assignor to 
Crocker-Wheeler Company. Filed January 2, 1908. A brush- 
holder has split parts clamped to the sides of the brush stud 
outside of the insulation. 


922,119. DYNAMO-ELECTRIC MACHINE. John D. Firmin, Nor- 
wood, Ohio, assignor to the Bullock Electric Manufacturing 
Company. Filed February 19, 1906. A multipolar dynamo 
has adjustable means independent of the frame for adjust- 
ably clamping each coil to its support. 


922123. MACHINE FOR TESTING INCANDESCENT LAMPS. 
Theodore W. Frech, Jr., Cleveland, Ohio, assignor to Na- 
tional Electric Lamp Company. Filed December 26, 1905. 
Circuit-closing contacts are located so as to send a current 
through a lamp in the rotatable head when the head is ro- 
tated in one direction, and a current of different voltage when 
the head is rotated in the opposite direction. 


922,172. CONTROLLER-REGULATOR. Charles E. Lord, Nor. 
wood, Ohio, assignor to Allis-Chalmers Company. Filed No- 
vember 30, 1906. A _ fixed-notched member co-operates with 
a pawl to stop the forward movement of the controller shaft 
at predetermined points. 


922,192. RELAY. Hugh C. Rice, Denison, Tex., assignor of one- 
half to Abraham Lincoln Knaur, Denison, Tex. Filed June 
6, 1908. Has a sensitive armature for a magnetic member 
located between the magnetic member and an insensitive ar- 
mature (for the magnetic member), also a local circuit con- 
nected with both armatures and controllable by the joint 
action of the same, 


922,206. COMPOSITE SIGNALING SYSTEM. Henry B. Stone, 
Providence, R. I. Filed July 20, 1908. Describes a composite 
signaling system with a telegraph branch and a telephone 
branch, and a repeating coil operatively associating the tele- 
phone branch with the line circuit. 


922,218. AUTOMATIC VOLTAGE-REGULATOR. Hermon L. Van 
Valkenburg, Norwood, Ohio, assignor to Allis-Chalmers Com- 
pany and the Bullock Electric Manufacturing Company. Filed 
July 30, 1906. A solenoid for each of a series of switches, 
when energized, tends to close the switch, a second solenoid 
for each switch, when energized, tends to open the switch, 
and connections are provided whereby each solenoid when 
energized completes the circuit of a corresponding solenoid 
of the next switch. 


922,219. AUTOMATIC VOLTAGE-REGULATOR. Hermon L. Van 
Valkenburg, Norwood, Ohio, assignor to Allis-Chalmers Com- 
pany and the Bullock Electric Manufacturing Company. Filed 
July 30, 1906. A modification of the previous. 


922.230. COMMUTATOR-TYPE HIGH-SPEED DYNAMO-ELEC- 
TRIC MACHINE. Charles J. Yates, Norwood, Ohio, assignor 
to Allis-Chalmers Company and the Bullock Electric Manufac- 
turing Company. Filed October 29, 1906. The armature 
comprises a core and an end clamping member having an 
outwardly extending flange, and the coils carried by the core 
have projecting portions surrounded by an end ring, both 
resting on the flange. 
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922,245, DYNAMO-ELECTRIC MACHINE. Bernard A. Behrend, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company and the Bul- 
lock Electric Manufacturing Company. Filed March 14, 1907. The 
stator has an enclosing housing provided with a shaft open- 
ing, and the rotor is provided with a shaft extending out- 
wardly through this opening. The shaft has a longitudinal 
slot adjacent to the opening in the housing, with a collector 
lead in the slot, and surrounding the shaft and lead at the 
shaft opening in the housing is a sleeve, rotatable with the 
shaft and insulated from the lead, to retain the lead in posi- 
tion in the slot. A collector ring is provided on the shaft 
outside of the housing, also means for fastening the extreme 
end of the collector lead to the ring. 


922300. MEANS FOR PREVENTING THE FLOW OF WATER 
THROUGH A WATER SYSTEM. Richard G. Lindenberger, 
New York, N. Y. Filed July 8, 1907. An electromagnetic 
alarm is actuated by a release device on an automatic valve. 


922309. ELECTRIC-WIRE CONNECTOR. Fred More, Kingston, 
N. Y. Filed February 25, 1908. Has two walls at right an- 
gles, a groove in the inner face of one of the walls, and 
suitable openings for retaining elements. - 


922,313. INSULATOR. Louis McCarthy, Boston, Mass., assignor 
to the Macallen Company. Filed February 14, 1907. Has me- 
tallic portions separated by laminated insulation, with its 
crevices and interstices free from air and moisture and 
filled with an insulating compound commercially known as 
ohmlac. 


922,320. ELECTRICAL SIGNALING SYSTEM. James G. Nolen, 
Chicago, Ill., assignor of one-half to Frank B. Cook, Chicago, 
Il. Filed February 2, 1903. Is a form of automatic electric 
fire-alarm system. 


922.333. ELECTRICAL WATER-HEATER. Delia B. Rawson, Los 
Angeles, Cal. Filed July 8, 1907. An electric device heats 
a continuous stream of water. 


922360. WIRE ATTACHMENT FOR ELECTRICAL DEVICES. 
Henry Trumbull, Plainville, Conn., assignor to Trumbull Elec- 
tric Manufacturing Company. Filed October 19, 1905. In 
combination with an insulating base and a pivoted switch 
blade mounted thereon are an electric contact mounted on 
the base, a plate separate from and connected with the con- 
tact and extending laterally therefrom (the outer end of the 
plate being bent upwardly and backwardly so that its free 
end lies in close proximity to the outer portion of the elec- 
tric contact to form a stop for the switch blade), and means 
seated in the upwardly bent portion of the plate for securing 
the wires thereto. 


12,957.—-POWER APPLIANCE (REISSUE). 


922,377. ELECTRIC ANIMAL-EXTERMINATOR. Byron S. Ames, 
Williamsport, Pa. Filed July 27, 1908. Consists of a body 
portion inclined downwardly in all directions from the center 
and formed in sections, insulated from each other, forming 
the terminals of an electric circuit, also means for supporting 
a decoy at the highest part of the body portion. 


922,391. ELECTRIC SIGNAL. Pierre I. Chandeysson, St, Louis, 
Mo., assignor to Peters Signal Company, Knox, Ind. Filed 
January 25, 1908. A semaphore blade is actuated by the 
shaft of an electric motor comprising a four-pole armature 
and a four-pole field. 


922,399. ELECTRICAL TRANSMITTING APPARATUS FOR 
CONTROLLING THE SIGHTING OF GUNS. Arthur T. Daw- 
son and George T. Buckham, Westminster, London, England, 
assignors to Vickers Sons & Maxim, Limited, Westminster, 
England. Original application filed November 20, 1908. Di- 
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vided and this application filed March 20, 1909. Modification 
of No. 922,098. 


922,406. SWITCHING DEVICE FOR ELECTRIC LAMPS. Charles 
A, Eimer, Los Gatos, Cal. Filed August 3, 1908. The circuit 
is made or broken by pulling the corresponding one of two 
depending strings or chains. 


922,410. ELECTRIC-LIGHTING SYSTEM. Clarence Feldman 
Delft, Netherlands. Original application filed June 22, 1906, 
Divided and this application filed May 24, 1907. In combina 
tion with an alternating-current generator are iron resistances 
and choking coils connected up in parallel. 


922,436. ELECTRICAL SIGNALING SYSTEM. Ray H. Manson. 
Elyria, Ohio, assignor to the Dean Electric Company, Elyria, 
Ohio. Original application filed January 16, 1906. Divided 
and this application filed April 18, 1907. A transformer has 
one of its windings connected to a pole changer, which is 
connected to a source of electric energy, and a second wind. 
ing connected to signaling leads. 


922,443. ELECTRIC SWITCH. Walter Van Patten Steiger, Bridge 
port, Conn., assignor to the Perkins Electric Switch Manufac. 
turing Company. Filed November 12, 1908. Has a pivoted 
contact member, a rock lever pivoted eccentric to the latter, 
and spring means for operating the former upon the actua 
tion of the latter, a detent adapted to oppose the contact 
member, and means in connection with the rock lever having 
its actuating parts arranged at a greater distance from its 
pivoting point than that of the points at which the actuating 
force is applied to the lever. 


REISSUE. 


12,957. POWER APPLIANCE. Morris C. White and Otho C. Dur- 
yea, Los Angeles, Cal., assignors to American Gas Tool Com- 
pany, Phoenix, Ariz. Filed March 1, 1909. Original No. 911. 
187, dated February 2, 1909. A riveting machine is operated 
by an explosive charge behind a piston in a cylinder, the 
charge being electrically ignited and compressed by a pump 
operated by an electric motor. | 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired May 25, 1909: 


475,289. ELECTRIC ARC LAMP. L. Brianne, Paris, France. 


475,335 MANUFACTURE OF ELECTRODES FOR SECONDARY 
BATTERIES. J. F. McLaughlin, Philadelphia, Pa. 


475,340. AUTOMATIC ELECTRIC HEAT ALARM. 
mer, Boston, Mass. 


475,394. INCANDESCENT ELECTRIC LAMP. H. Green, Hart: 
ford, Conn, 


475,399. ELECTRIC ACTUATOR FOR REGISTERING MECHA: 
ISMS. C. F. Holt, New London, Conn. 


475,402. PROCESS OF OBTAINING METALLIC ZINC FROM 
SULPHITE OF ZINC BY ELECTROLYSIS. T. Lange, Brieg. 
Germany. 


475,410. ELECTRIC MECHANISM FOR RECIPROCATING NO- 
TION. H. S. McKay, Boston, Mass. 


475,411. ELECTRIC METER. A. G. McKenna, Allegheny, Pa 
475,441. TELEGRAPHIC RELAY. C. Cuttriss, New York, N. Y. 


475,467. TROLLEY FOR ELECTRIC RAILWAYS. J. W. Now 
house, Indianapolis, Ind. 


475,468. ELECTRICAL TRANSMITTING SYSTEM. F. E. Now, 
Cleveland, Ohio. l 


475,491, 475,492 and 475,493. ELECTRIC LOCOMOTIVE, T. A. 
Edison, Llewellyn Park, N. J. 


475,494. ELECTRIC RAILWAY. T. A. Edison, Llewellyn, N. J 


475,514. ELECTRIC CAR-LIGHTING SYSTEM. J. F. McElroy. 
Albany, N. Y. 


475,527. COIN-CONTROLLED ELECTRICAL APPARATUS. H. 
Wickham, Milwaukee, Wis. 


475,538. SYSTEM OF ELECTRIC LIGHTING. 
Omaha, Neb. 


475,544. ELECTRIC ARC LAMP. R. S. Dobbie, Brooklyn, N. Y. 


475,566. AUTOMATIC ELECTRIC TIME CHECK. C. K. Jardine. 
Georgetown, British Guiana. 


475,702. ELECTRIC MOTOR CAR. W. H. Patton, Chicago, Ill 


475,703. ELECTRICALLY HEATED SAND BOX. L. E. Peas. 
Cambridge, Mass. 


F. S. Pal 


M. J. Cowgill, 
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POWER COSTS IN A SMALL TURBO-ENGINE PLANT. 


One does not naturally turn to the operating records of 
small steam plants undergoing changes in design when seeking 
figures showing highly economical energy production cost, but 
nevertheless, the results obtained in small-capacity stations are 
Aside from the fact that the 
great majority of electric power plants scattered throughout 


often significant and instructive. 


the United States are installations of moderate capacity, it is 
noteworthy that in a small station the effects of changes in 
conditions are more immediate in their bearing upon the cost 
of manufacture per unit of energy delivered at the busbars 
Thus, the addition of a fireman to 
the payroll of a small power house may increase the cost per 
kilowatt-hour a tenth of a cent, whereas in the station of many 


than in very large plants. 


thousand kilowatts rating, such an increase in the labor account 
may not raise the expense per unit more than a hundredth of 
a cent.. The moral of this is that it is dangerous to add more 
men to very small plants unless the total generated output has 
increased close to the point where the existing force cannot 
reasonably be expected to handle the load. Given suitable ma- 
chinery, it is a revelation how many more kilowatt-hours can be 
turned out per man per year than with moderate-sized units of 
old-time design. 

The far-reaching effects of comparatively small changes in 
conditions are plainly seen in moderate capacity turbo-engine 
plants which are passing out of the belted-drive stage into the 
more favorable conditions surrounding direct-connected appa- 
ratus. The opportunities to secure improved efficiency are 
plentiful in such installations, as a rule. The load, perhaps, 
can be handled so as to operate the turbine equipment most of 
the day, leaving the original engines and belted units as reserve 
capacity for meeting the peak requirements. The efficiency of 
the station in all-day operation is more important than the 
economy secured during the hour or two when the entire 
community is pulling upon the plait. Again, the steam-piping 
conditions, coal-handling arrangements, station illumination, 
switching facilities, and removal of cumbersome obstructions in 
different parts of the installation may be looked into with pos- 
sible profit, as the turbine apparatus in a small mixea plant 
assumes an increasing share of the business of production. 

An illustrative case is afforded by a station of about 1,000 
kilowatts total capacity whose equipment three years ago con- 
sisted of four 125-horsepower, hand-fired horizontal return 
tubular boilers, a 400-horsepower cross-compound condensing 
engine, two 250-horsepower engines of similar/type, and a 500- 
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kilowatt steam turbine. There were six generators in the plant, 
all but one being of the belted type. The cost of manufacture 
was 3.29 cents per kilowatt-hour, a high figure for a station of 
this capacity, but suggestive in the items composing it. The 
ccmpany expended $29,554 in generating 899,067 kilowatt- 
heurs, the principal elements of cost being fuel $10,499, or 
1.17 cents per unit; and wages, $14,610, or 1.62 cents per unit. 
The 


company burned 2,396 tons of coal, costing $4.05 per ton, and 


Repairs and other miscellaneous plant costs were 0.5 cent. 


The coal consumption per kilo- 
Of the total energy sold, 604,829 
units, the power business of the company accounted for 96,012 
These results indicated that the plant was op- 


391 tons of screenings, at $2. 
watt-hour was 6.95 pounds. 


kilowatt-hours. 
erating at poor eificiency, both the fuel and labor items being 
excessive in magnitude. Partial eiimination of the belt-driven 
equipment, cplargement of the motor load, and general increase 
of output sold in proportion to the size of the payroll were 
indicated as desirable policies. 

The figures of this plant for two years ago are at hand, 
and a general improvement is indicated. The company gener- 
ated 954,470 kilowatt-hours and sold 771,038. The cost of 
manufacture at the station was reduced to 2.76 cents, and the 
total manufacturing expense was $26,427, or over $3,000 less 
inan in the preceding year. There were savings in fuel, wages 
and miscellaneous items, the unit cost of coal being 1.03 cents, 
of labor 1.34 cents, and miscellaneous, 0.39 cent. The coal 
consumption per kilowatt-hour was cut to 6.3 pounds by more 
careful handling of the plant, and the coal purchased cost $3.78 
per ton. Unfortunately, in 1908, the price of coal rose to $4.16 
per ton, and the labor account increased $2,200 over 1907, al- 
though the output sold rose to 837,640 kilowatt-hours. The 
company generated less units than in 1907, the amount of 
energy delivered at the switchboard being 951,640 units. The 
ictal cost of production at the station was 3.17 cents per kilo- 
watt-hour manufactured, the fuel account representing 1.09 
cents, the labor 1.61 cents, and the miscellaneous items 0.47 
cent. The company retained but two of its belted generators 
in this year, so that the conditions in the plant were more favor- 
sble to production, had the load not diminished. The fuel 
consumption per kilowatt-hour was 6.5 pounds. 

The above data represent nothing in the way of plant per- 
formance that warrants praise, but they indicate how far a 
The 
{otal cost of manufacture in all three years lay between $26,400 
and $29,600, and the total generated output varied only about 
60,000 kilowatt-hours maximum. The engine and boiler-room 
Yet the unit cost varied about half 
The constant increase of sales in the face of a re- 


smal] change in conditions may affect such an installation. 


attendance was the same. 
a cent. 
ducing station output indicated admirable handling of the 
distribution service. The fluctuations in the labor cost suggest 
the importance of thoroughly investigating the requirements 
in that direction in mixed engine and turbine plants of small 
capacity. There was nothing unusual in the repair items; 
The data 
show that the entire plant should have expert treatment of its 


hence they have not been specifically mentioned here. 
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whole generating process; that the obsolete methods of produc- 
tion should be shunned except at the peak load; and that ti 
power load should be increased if possible. No item is insig- 
nificant in such a station. 


THEFT OF CURRENT. 

In the earlier days of electric lighting, ingenious persis 
practiced a good many deceptions upon the central stations, 
and alihough detection was hard to arrive at, and the compan: 
was put to considerable expense and anxiety in apprehending 
the guilty ones, the matter, when an arrest was made, gen- 
erally came up in the district court, and the culprit escaped 
with a minor penalty, if any penalty at all were inflicted. Lat 
ierly, however, due in large measure to the prominence given 
tie discussion of this subject before meetings of the National 
Electric Light Association and the state associations, the 
culpability of a party stealing from a public corporation has 
been recognized, and there has been a judicial effort made to 
have the punishment fit the crime. 

In this direction Senate Bill 373, introduced by Senate: 
Bardwell and which recently passed the Colorado Legislature, i 
cf interest. This bill provides that any person who connects or 
changes any wire, cord, socket, or other instrument, with ant 
Wire transmitting or supplying electricity to any house, stor 
or building without the knowledge and consent of the corpora 
tion owning the wire, in such a manner that any portion o 
clectricity is transmitted to the device, shall be deemed guilt! 
of misdemeanor. The bill provides also that any person whe 
makes such changes in the circuit as to transmit current with: 
out passing through the meter provided for measuring or teg- 
istering the electricity shall be deemed guilty of misdemeanor. 
Any person who willfully injures or alters any measuring 1n- 
strument ‘without the knowledge and consent of the corporation 
owning the meter shall also be deemed guilty of misdemeanor. 

It is, however, in the provision as to what shall constitute 
prima facte evidence that the bill is of peculiar service. Proof 
of the existence of any pipe connection, or of any injin, 
alteration or obstruction of the meter as provided in the ac. 
shall be taken as prima facie evidence of the guilt of the pers’ 
In possession of the premises where such connection, injury. 
alteration or obstruction is brought to exist. The penalty fer 
violation of any of the provisions of the act is a fine of n 
Jess than $50 or more than $300 or imprisonment in the count; 
jail for not less than thirty days or more than ninety days, ¢ 
by both such fine and imprisonment. 


THE GREATEST HYDROELECTRIC SYSTEM IN THE 
SOUTH. 

In five years there has been built up along the Catawba 
River in North and South Carolina the greatest hydroeleetrie 
system in the South. 

With the Rocky Creek plant just started the Southem 
Power Company has a generating capacity in its three wate 
driven stations of 54,600 kilowatts, or»78,800 electric her 
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power. These plants are all three in South Carolina and about 
thirty-two miles in their greatest distance apart. 
of the North Carolina line comes the Catawba plant, some 


twenty-nine miles downstream is the Great Falls station, and 


Just south 


three miles below this latter point is the development just com- 
pleted at Rocky Creek. 

The Catawba plant began to operate in March, 1904, and 
in September, 1906, it had a peak load of 10,000 horsepower 
with a generator capacity of 6,600 kilowatts, or 8,800 horse- 
power at normal rating. Within one-and-one-half years after 
the starting of the Catawba plant, that is in September, 1905, 
work began on the development at Great Falls, and was com- 
pleted in March, 1907, giving a construction period of about 
eighteen months for this hydroelectric station of 24,000 kilo- 
watts generator capacity. Within a year after the development 
of the Great Falls site was under way, that is, in August, 1906, 
clearing began at Rocky Creek, and the completion of this latter 
plant in April of the present year gives it a construction period 
of about two-and-two-thirds years, but this reduces to two years 
since the masonry work was started. 

Beginning with the Catawba plant in March, 1904, and 
coming to April, 1909, a space of thirty-seven months, these 
three hydroelectric stations, with a combined capacity of 54,600 
kilowatts, have gone into commission along some thirty-two 
miles of the Catawba. 
construction has been started at what is known as the Ninety- 
Nine Island plant, near Blacksburg, S. C., on the Broad River, 


More than this, within the past year 


where it is proposed to install six generators of 3,000 kilo- 
watts each, a total of 18,000 kilowatts, or 24,000 electric horse- 
power. The date for the completion of this fourth development 
is fixed early in 1910, and it will give the Southern Power 
Company a combined capacity of 72,600 kilowatts, or 96,800 
electric horsepower in water-driven generators. Such a record 
of aggregate capacity at several different stations in a single 
system all completed in a period of six years has probably 
never been equaled anywhere else. 

For the connection of the above generating stations with 
each other and with the chain of cities, villages and manu- 
facturing plants that stretch from Rock Hill and Yorkville, 
S. C., on the south, to Salisbury and Statesville, N. C., on 
the north, nearly 300 miles of tower lines and pole lines 
have been built, with a much greater length of transmission 
circuits. The double circuits on steel towers connect the gen- 
erating plants at Rocky Creek, Great Falls and Catawba, and 
run to Charlotte, Concord and Salisbury. 

Originally these transmission circuits were operated at 
44,000 volts, but provision was made for doubling this voltage 
to 88,000 when desired, and it is understood that this increase 
has been put into effect on the double trunk line that connects 
the generating stations and larger cities. 

At the Catawba station, which was designed before the 
Present ownership began, the current is delivered at about 
11,000 volts and is transmitted to some points only a few miles 
distant at this figure, but the generators at this station ar2 
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also connected with the 44,000-volt line through three trans- 
formers of 2,000 kilowatts each, so as to operate in parallei 
with the other plants. 

The Great Falls and Rocky Creek plants are equipped with 
2,200-volt generators and with transformers that raise this 
pressure to 44,000 volts for transmission. 

In the distribution of energy from the various substations 
to the manufacturing plants and lighting stations that are 
supplied, a voltage of 550 is employed at some points and of 
2,300 at others. The great bulk of the energy is used by cotton 
mills, and the voltage of distribution is largely determined by 
that of their motors. 

During the first year or two in which the transmission 
system was operated the tendency of the mills was to use 550- 
volt motors, but more recently the practice has been more gen- 
eral to adopt 2,300-volt motors where the sizes made it prac- 
ticable. 


DEVELOPMENT OF THE CENTRAL-STATION 
INDUSTRY. 

No more convincing assurance of the present strong stand- 
ing and the excellent future prospects of the central-station 
industry of this country could be desired than the marked 
success of every detail of the convention of the National Elec- 
tric Light Association that is at this writing being held in 
the 
variety of live subjects being discussed and the earnestness and 


Atlantic City. The record-breaking attendance, great 
cnthusiasm of all the participants are only some of the indi- 
cations of the far-reaching interest being taken in central- 
station developments at the present time. Despite the serious 
depression in all industrial activities during the past eighteen 
months, the central stations have grown not only in numbers 
but in strength. Their business in every department has in- 
creased and their activities in new directions have multiplied. 
While electric lighting still forms the backbone of the business, 
there has been an extraordinary growth of motor load, of elec- 
tric heating and lately of current supply for traction systems. 
It was some time ago realized that in order to get the maxi- 
mum return from the station and line equipment it was neces- 
sary to build up a business that would keep this equipment 
The di- 


versity in the peak periods of the lighting and other branches 


fully loaded as large a part of the time as possible. 


ef the business have had such a markedly good effect on the 
upbuilding of the load factor that there are now comparatively 
few central stations that maintain a lighting business exclu- 
sively. This is doubtless one of the important reasons for the 
inability of municipal lighting plants to pay for their invest- 
ment. The acquisition of traction load and of electrochemical 
load, such as electric-automobile charging, have not yet received 
That these lines are being investi- 
All in all the pros- 


pects are very bright for a phenomenal expansion of the central- 


the attention they merit. 
gated is a most hopeful sign of the times. 


station business within the next few years in these directions as 
well as in those already largely exploited. | 
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Chicago Electric Club. 


On May 19 the Chicago Electrice Club 
held its regular weekly mecting in the 
grill room of the Chicago Automobile 
Club, with F. P. Vose presiding. ‘The 
speaker of the meeting was Dr. David 
Kinley, professor of economics and dean 
of the Graduate School of the University 
of Illinois. 

Dr. Kinley spoke of the development 
of this institution, which he designated 
as one of the newer and more liberal 
universities. It now comprises the Agri- 
cultural, Engineering, Natural Science, 
and Arts Colleges. Following the suc- 
cess of the Agricultural Experiment Sta- 
tion, there was organized an Engineering 
Experiment Station. This was the first 
cf the kind established at a university, 


end has been developed largely by Prof. 


L. P. Breckenridge. 
The speaker referred to the work done 


at this experiment station, and the rail- 


way test car, which has traveled over a 
great many railway systems and been 
used in making dynamometer and various 
railway tests. An electric-railway test 
car has also been built, and has likewise 
drawn much attention to this feature of 
the work. Among the large number of 
researches that have been carried out at 
this experiment station are some exten- 
sive tests on the use and strength of re- 
inforced concrete. During the past year 
the experiment station has been over- 
whelmed with requests to make tests and 
researches from manufacturers through- 
cut the state. 

Dr. Kinley closed his remarks by re- 
ferring to the commercial and business 
courses, over which he has jurisdiction. 
He called attention to the rapidly grow- 
. ing financial needs of the university to 
provide for the steadily increasing num- 
ber of students, the needs of the experi- 
iment station, and the graduate school, 
and for more adequate salaries for the 
faculty. It has been difficult to retain 
many of the members of the faculty at 
the institution on account of the many 
offers they have received from business 
houses, as well as from other institutions, 
at a very much better compensation. 

The discussion of the subject was par- 
ticipated in by Secretary W. S. Taussig 
and W. L. Abbott. The latter is a mem- 
ber of the board of trustees of the Uni- 
versity of Illinois, and emphasized Dr. 
Kinley’s concluding remarks in regard to 
the finances of the institution. He sub- 
mitted resolutions in which the Chicago 
Flectric Club asks the State Legislature 
to provide liberally for the growing needs 
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of the university. These resolutions were 
unanimously adopted. 


At its regular meeting, held Wednesday 
noon, May 26, the Chicago Electric Club 
listened to a very excellent address on 
“The Electrification of Railway Termi- 
nals,” by H. H. Evans, secretary and en- 
gineer of the committee on local trans- 
portation of the City Council of Chicago. 
The importance of eliminating the smoke 
nuisance in Chicago, a great part of which 
is caused by the very numerous railway 
locomotives, had caused the city officials 
to make an inspection of the New York 
Central electrification, with a view to 
carrying out similar projects in Chicago. 
The railroad officials when appealed to 


_for co-operation in the matter stated that 


electrification was as yet too intangible in 
results and was scarcely feasible under 
the conditions existing here. The city of- 
ficials, however, were not satisfied with 
this reply, and therefore it was deter- 
mined to investigate the subject more ex- 
haustively. A commission was chosen to 
make a careful study of what had been 
done in this line in other communities 
and the methods that had been employed. 
The report of this commission, of which 
the speaker was a member, was made pub- 
lic and abstracted in these columns last 
October. Mr. Evans briefly reviewed the 
findings of this report and summarized the 
advantages of railroad-terminal electrifi- 
cation. | 

This question has an important bearing 
on the problem of securing adequate local 
transportation. For every person desir- 
ing to reach the suburban districts about 
our large cities in a reasonable time, say, 
forty to sixty minutes, the surface trac- 
tion lines are too slow; even in their re- 
habilitated condition in Chicago the con- 
gestion of street traffic prevents high 
speed. Therefore for this service the 
building of elevated railroads or subways 
has been imperative. Another means that 
can be utilized at only a trifling cost com- 
pared with the latter is by the develop- 
ment of the suburban service of the pres- 
ent steam railroads. The most feasible 
manner of carrying this out is by electrifi- 
cation, particularly on the multiple-unit 
system, which will result in high economy 
of operation and permit frequent service 
and the variation of the train length in 
proportion to the traffic. 

Resulting from this will be unquestion- 


ably a great increase in the traffic capacity ` 


of the road and decided satisfaction to 
the public. 
Mr. Evans reviewed the electrification 
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of railroad terminals that has been car. 
ried out in this country by the Baltimor 
& Ohio Railroad at Baltimore, the New 
York Central and New Haven systems at 
New York city, the Long Island System 
and the Pennsylvania Lines, also being 
carried out in New York city, the West 
Jersey & Sea Shore, the North Shore line 
near San Francisco, and the Southern Pa- 
cific near Oakland, Cal. He also spoke 
of the electrified portions of other rail- 
roads, particularly the Sarnia Tunnel on 
the Grand Trunk System and the Detroit 
Tunnel on the Michigan Central. Abroad, 
electrification projects of considerable 
magnitude have been carried out in and 
near Milan, in Paris, and at Liverpool, 
Newcastle, and in and near London. 

The manner in which the electrification 
of railroad terminals has been carried out 
was then discussed. Early electric rail- 
way projects were all on the direct-current 
system. In Italy and Switzerland a num- 
ber of three-phase lines have been estab- 
lished. Lately, however, the single-phase 
system has received considerable exploita- 
tion. As regards the source of power, Mr. 
Evans referred to the electrification of 
the Swedish railway system, which wil 
use both steam and water power. The 
Italian and Swiss lines are operated 
mostly from waterpower. The Bavarian 
system will use lignite at its power house. 
The equipment of the transmission lines, 
substations and of the working conductor 
were then touched upon. The various 
methods of protecting the third rail were 
described, as well as the latest practice 
in overhead catenary construction. In re- 
gard to the equipment of the rolling stock 
the various types of electric locomotive 
were described. The locomotive in gen- 
eral was declared to be particularly guit- 
able for handling through passenger anè 
freight trains at terminals. The multiple- 
unit system has been found to be best 
adapted to the operation of suburban 
trains. 

In speaking in greater detail of the 
situation in Chicago, Mr. Evans poi 
out why the agitation in favor of railway- 
{erminal electrification had crystallized on 
the Illinois Central Railroad, which hss 
its tracks along the lake front. Last fall 
this railroad declared its willingness t 
carry out the electrification project and 
has been co-operating with the city off 
cials in developing plans for the under- 
taking. A number of co-related problems 
will have to be solved before the final 
plans can be perfected. The recent €r- 
tension of the single-phase Chicago, Lake 
Shore & South Bend Reilway to Pullman, 
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where it connects with the Illinois Cen- 
tral, has brought up the serious considera- 
tion of the question whether a single- 
phase system might not be suitable for 
the entire electrification project. The re- 
arrangement of all the trackage seems to 
be imperative. In the preliminary calcu- 
lations that have been made by city engi- 
neers for the electrification of the Illinois 
Central suburban lines this can probably 
be carried out for less than $4,000,000, on 
the assumption that the electric power 
be bought from the central-station com- 
pany. If a separate power house were to 
be built the capital outlay would neces- 
sarily be considerably increased It had 
been estimated that on the basis of the 
present traffic and with the expenditure of 
the amount stated there would be saved by 
electrification the net sum of $265,000 a 
year in the operation of the suburban 
service, after allowing for sinking funds, 
maintenance and taxes. 
rz ft) 
Chicago Association of Commerce to 
Build Club House. 

The Chicago Association of Commerce 
has issued $1,000,000 five per cent, second 
mortgage, gold bonds for the purchase of 
a site on Washington Street, opposite the 
new City Hall, and the erection thereon 
of a club house for the association. 

At a meeting held recently at the Grand 
Pacific Hotel pledges were made by mem- 
bers for $200,000 worth of the bonds, and 
$39,000 was personally subscribed on the 
spot. 

A meeting of the association was held 
on May 26 last at the Great Northern 
Hotel, at which John F. Gilchrist, as- 
sistant to the president of the Common- 
wealth Edison Company, gave some inter- 
esting particulars of the work and growth 
of general usefulness of the Common- 
wealth system. At the close of this talk 
the assemblage joined in singing an 
original song by Angus S. Ilibbard, vice- 
president and general manager of the 
Chicago Telephone Company, entitled 
“Our New Building.” 

The success of the bond issue seems 
practically assured. The proposed build- 
ing will have twelve stories, besides a 
basement and sub-basement below the 
street level. The second and third floors 
and part of the ground floor will be used 
by the club. The sub-basement will con- 
tain accommodations for boilers, coal 
storage, motors, dynamos, and all the 
other service and mechanical equipment 
necessary for the operation of a modern 
building. The rest of the building will be 
rented out for offices, etc. 
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Lewis Institute Branch of the American 
Institute of Electrical Engineers. 


The concluding meeting of this season 
of the Lewis Institute Branch of the 
American Institute of Electrical Engi- 
neers was held on the evening of May 26 
at the Lewis Institute, Chicago. The pro- 
gramme began with the annual dinner, at 
which eighty members were present; then 
followed addresses by retiring officers and 
the election of new officers for the ensu- 
ing year. A public lecture by Frank L. 


Perry on “The Wright Aeroplane as a- 


Basis for Wireless Telegraphy” closed the 
programme. At this lecture the attend- 
ance was about 400. 

Mr. Perry first narrated his experience 
as representative of the Wrsrern ELEC- 
TRICIAN at the government trials of the 
Wright aeroplane conducted last Septem- 
ber by Orville Wright at Fort Myer, near 
Washington, D. C., and which were re- 
ported in these columns at length. By the 
aid of lantern slides and simple yét com- 
plete models of the machine built by the 
lecturer himself, the construction and 
operation of the acroplane were described 
clearly and in considerable detail. Al- 
though no authoritative explanation of 
just how the machine flies and balances 
itself has ever been made public, Mr. 
Perry gave a clear and very logical dem- 
onstration of his conclusions in the mat- 
ter. He showed that the simultaneous 
warping of the planes and the turning of 
the rudder are used to maintain equi- 
librium as well as to steer the craft. The 
method of starting the engine and getting 
the machine under way was also demon- 
strated. The importance of maintaining 
the high speed of almost forty miles per 
hour was made clear when the weight of 
the flying machine itself was stated as 
being about 900 pounds. To show the 
possibility of using an aeroplane as a 
wireless telegraph receiving and transmit- 
ting station, Mr. Perry had connected to 
his model a wireless equipment. He ex- 
plained the method by which the antenna 
could be arranged and showed the advan- 
tages of the acroplane over the balloon for 
wireless work. | 

At the end of the lecture proper there 
was thrown onto a screen an excellent 
series of moving pictures showing a num- 
ber of actual flights made by Wilbur 
Wright in France. These depicted a 
number of starts, flying near the ground, 
passing over a series of balloons 100 feet 
above ground, soaring at a height of 300 
feet, and finally alighting safely on the 
ground at a predetermined spot. These 
pictures impressed one with the graceful 
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maneuvering of the Wright machine in 
dips and around curves and its steady be- 
havior throughout the flight, notwith- 
standing its great speed, all of which 
shows conclusively that the Wright broth- 
ers had substantially accomplished the 
conquest of the air. 
oe 
Convention of the Society for the Pro- 
motion of Engineering Education. 


The seventeenth annual convention of 
the Society for tre Promotion of Engi- 
neering Education will be held at Colum- 
hia University and Pratt Institute, in 
New York and Brooklyn, on June 24, 25 
and 26. 

An unusually attractive program has 
heen arranged, which will include the re- 
port of the Joint Committee of Engineer- 
ing Societies on Engineering Education, 
by Dugald C. Jackson; a report of the 
Committee on Technical Books for Libra- 
ries, by Arthur H. Ford; a report of the 
Committee on Engineering Degrees, by 
William F. M. Goss; a report of the Com- 
mittee on Entrance Requirements, by Rob- 
ert Fletcher, besides contributed articles. 

In addition a special session will be de- 
voted to the discussion of engineering 
mathematics by the committee of fifteen 
appointed at the Chicago meeting of the 
American Association for the Advance- 
ment of Science, which has been requested 
to prepare a special report for the Society 
for the Promotion of Engineering Educa- 
tion for this meeting. 
CHe 

Electrify an Ancient Road. 

In Exeter, Mo., situated on the “Frisco” 
line, there is an old steam railway known 
as the Cassville & Western Railroad, which 
runs to Cassville, the county seat of Barry 
County. It is one of the shortest steam 
railroads in the world, operated by a com- 
pany comprised of citizens of the county 
seat, who were determined to provide 
Cassville with a railroad in order to guard 
against the town losing the county seat. 
The old steam road is eight miles long 
and has heen operated for years with a 
single locomotive, a single passenger coach 
and a few freight cars. And now, after 
many years, it is to be electrified and will 
take front rank by reason of the adoption 
of modern methods. It will, in fact, be 
right up with the times. 
ede 
The Largest Hydroelectric Plant. 


The Victoria Falls Power Company will 
in the near future erect what will be the 
largest hydroelectric power plant in the 
world, within fourteen miles of Johannes- 
burg, South Africa. 
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Greater and Brighter Atlantic City. 

Atlantic City, with a permanent popu- 
lation of 40,000 and a summer popula- 
tion of 300,000, is a palpable contradic- 
tion of the scriptural injunction against 
“Building a city on the sands.” 

As would be expected, the most con- 
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A view of the generating room of the 
company’s station, 300 feet by 72 feet, 
which operates twenty-four hours per 
day, is shown. The equipment com- 
prises 1,400 kilowatts in cross-compound 
Allis-Chalmers and Wetherill engines, 
direct-connected to 1,400-kilowatt Fort 


GENERATING ROOM OF ATLANTIC CITY ELECTRIC COMPANY, ATLANTIC 
| CITY, N. J. 


HOT-WATER HEATING PLANT, ATLANTIC CITY ELECTRIC COMPANY, ATLAN- 
TIC CITY, N. J. | 


spicuous feature is the lighting. Elec- 
tricity for all purposes of light, heat and 
power is furnished by the Atlantic City 
Electric Company, which also supplies hot 
water for heating purposes, using the ex- 
haust steam from the electric plant to heat 


the water. 


Wayne direct-current, three-wire ma- 
chines, 110 and 220 volts; 2,400 kilo- 
watts in simple and cross-compound en- 
gines belted to General Electric, West- 
inghouse and Stanley single-phase, 125- 
cycle alternators; seven No. 12 multi- 
circuit Brush arc machines direct-con- 
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THREE MILES OF TUNGSTEN STREET 
LIGHTING. CORNER STANDARDS CON- 
NECTED OVERHEAD TEMPORARILY. 


nected — to General Electric and Fort 
Wayne 250-volt motors. 

Another view shows the boiler room, 
275 feet by 35 feet. The equipment 
comprises 2,220 horsepower in Edge 
moor water-tube boilers, equipped with 
Jones underfeed stokers; 1,200 hore 


THREE MILES OF TUNGSTEN eee 
LIGHTING. INTERMEDIATE STANDAR 
100 FEET APART ON EACH SIDE ers i 
STREET, CONNECTED OVER 
PORARILY. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 1031 


ower in double-deck horizontal tubular heating plant, 300 feet by 20 feet. The ing, consisting of the public buildings, 
two-pipe circulating system is used, and fire-houses, schools, etc., and the follow- 


return without stoker; 1,400 horsepower 
in horizontal tubular return and 600 many business places, apartment houses ing, exclusively for street lighting: 653 
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FOUR UPPER VIEWS SHOW EXAMPLES OF THE THREE MILES OF TUNGSTEN STREET LIGHTING. CLUSTERS OF 
SIX TUNGSTEN LAMPS, 100 FEET APART, ON EACH SIDE OF THE STREET. ONE OF THE NIGHT VIEWS 
ALONG THE OCEAN FRONT. THE BOILER ROOM. 


horsepower in water-tube boilers without and residences within a mile-and-a-quar- 6.6-ampere enclosed arc lamps, 2,130 
stokers. The water for boiler purposes ter of the plant are heated from the twenty-five-watt tungstens, 616 eight-can- 
is pumped from a well 850 feet deep. street system. dlepower street markers, and 9,000 four- 

Another view shows the hot-water A noticeable feature is the city light- candlepower lamps for decorative purposes. 
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AUTOMATIC LOAD REGULATION ON 
TRACTION SYSTEMS—AN EX- 
AMPLE OF SUCCESSFUL STOR- 
AGE-BATTERY ENGINEERING.’ 


BY F. W. LAAS. 


In meeting the power demands of 2 
rapidly extending street-railway system. 
the type of equipment which will best 
meet the local conditions often arises as a 
serious question. Assuming it to be a 
commercial necessity to carry out the im- 
provements and extensions with the same 
general type of machinery, the engincer- 
ing question involved boils down to a con- 
sideration of the higher economies to be 
obtained from more improved steam ap- 
paratus, as compared with the saving in 
fuel and operation by means of a storage- 
battery installation. The proper decision 
on this engineering problem is not easy 
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tuating ranges of load has been all that 
could be desired. The steam plant has 
been entirely relieved of Tight-load run- 
ning and its operation under load ren- 
dered more efficient. An increase in gen- 
erating capacity has been avoided, with 
even greater insurance against break- 
downs than if extra generating capacity 
had been employed, and the net commer- 
cial result of the installation represents a 
balance considerably in favor of the stor- 
age system under the conditions of service 
at Cedar Rapids. 

In order to appreciate fully the con- 
ditions under which this installation was 
made a few words of description are 
necessary. This plant is equipped as fol- 
lows: One 18 by 36 by 42 cross-compound 
Allis-Corliss engine, direct-connected to a 
450-kilowatt, 550-volt Bullock direct-cur- 
rent generator, and one 22 by 42 simple 
Allis-Corliss engine belted to a 300-kilo- 


“watt, 550-volt General Electric generator. 


FIG, 1.—SWITCHEBOARD SHOWING POSITION 
OF AUTOMATIC LOAD REGULATOR. 


to arrive at, and it is the purpose of this 
paper to outline as an example some of the 
principal features of an installation of 
this character in which the results have 
more than fulfilled the expectations of the 
designers. As in all questions of this 
character, load factor is very important, 
affecting more than any other single fac- 
tor the choice of storage batteries for the 
work involved. Had the all-day load fac- 
tor been higher the problem would have 
assumed an entirely different aspect, with 
a possibility of additional units being ulti- 
mately adopted instead of storage batter- 
ies. But as the conditions plainly war- 
ranted a consideration of storage batter- 
ies, it is believed that the results both 
from an operating and a commercial 
standpoint will be of interest to members 
of this association. 

In general, the results from the use of 
this battery installation have been posi- 
tive and satisfactory. As shown by the 
diagrams of the load records, the degree 
of regulation over the very widely fluc- 


1 Paper read before th 
Railway Associations, April oe and 


“RIG. 2.—BATTERY ROOM SHOWING AUTO- 


MATIC CELL FILLER. 


Both engines are connected to surface con- 
censers. ‘The boiler plant consists of one 
385-horsepower Erie City, and one 335- 
korsepower Erie City- water-tube boiler 
(based on the usual ten square feet heat- 
ing surface per horsepower rating). The 
steam pressure carried is 150 pounds. The 


: fuel used is a poor grade of Iowa slack, 


containing twenty per cent to twenty- 
eight per cent ash, five to fifteen per cent 
moisture and a large percentage of vola- 
tile matter. 

LOAD CONDITIONS. 


Increasing year by ycar, the load had 
finally reached a point where the peak, 
due to the sudden fluctuating railway de- 
mand, greatly exceeded the capacity of the 
smaller unit. It then became a problem 
to decide on the proper apparatus to in- 
stall to act as a reserve unit. The loca- 
tion of the power station and grounds 
being so situated that there could be no 
extension to the same, it would be neces- 
sary to install a unit of at least 800-kilo- 
watt capacity to avoid the necessity of re- 
placing a smaller unit after a short period 
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of time. As the company now operates 
only one boiler at a time, to change the 
load from the 450-kilowatt unit to the 
800-kilowatt unit contemplated in case of 
emergency peak, would certainly call for 
an unusual demand on the boiler. And 
in cleaning fires, handling cars during 
peak hours, and for park and certain 
amusement purposes, the larger unit 
would be equally disadvantageous to the 
boiler room. The fact that one unit 
would be standing idle the entire time 
would mean a larger interest charge. 
There was this fact to consider also: 
The cars run from 5:30 a. m. to 1:15 
a. m., after which time the necessary light- 
ing was obtained from the local lighting 
company. If any work were to be done 
on the line, extra cars sent out, such as 
the salt car or snowplow, the plant had to 


FIG, 3.—7%-HOUR CHART OF EXTERNAL 
AND GENERATOR LOADS. 


operate under very unfavorable circum- 
stances. The variable load, which would 
renge from 100 amperes to 1,500 amperes 
within three seconds, brought about nu- 
merous operative difficulties, such as 
”? of the indicator cards, either 
in the high or low-pressure cylinders (de- 
pending on the receiver pressure and the 
load carried, part of the time engine not 
cutting off), raising the water level in the 
boiler, loss of vacuum, ete. 

After considering all of these factors, 
the decision was made to install a storage 
battery to absorb the excess energy on 
light load and return the same to the line 
on the heavy peaks, thus allowing the 
company to retain their 300-kilowatt unit, 
which is of ample capacity to carry the 
average load. For this purpose a West- 
inghouse battery comprising 272 cells, 
with a capacity of 540 ampere-hours, and 
a momentary discharge rate of 960 am- 
peres was installed, together with the nec- 
essary booster and Westinghouse auto- 
matic relay load regulator to control the 
charge and discharge. 


“looping 
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The accompanying illustrations show 
the general character of the installation. 
The most important factor is the auto- 
matic regulator shown in detail in Fig. 4. 


OPERATION. 


The method of operation is as follows: 
At 5:20 a. m. the battery is switched on 
the line and all cars run off the battery 
until 6 a. m. The generator is then run 
in parallel with the battery and the regu- 
lator set to carry the average load in the 
generator. At 12:30 a. m. the generator 
is cut out and the battery again operates 
the cars until all are in the barns; and it 
is then used to furnish the lighting in the 
barns and cars the balance of the night. 

Fig. 5 shows a sample load record taken 
during the day with the generator run- 
ning at constant load, and the external 
load varying according to the demands of 
the traction system. This covers a one- 


FIG. 4—AUTOMATIC RELAY REGU- 
LATOR. 


and-a-half-hour run. With the load vary- 
ing from 150 to 1,100 amperes, the gener- 
ator load varied momentarily less than 
sixty amperes maximum, the average be- 
ing practically constant at 400 amperes. 
The second load chart, Fig. 3, covers a 
period of seven-and-one-half hours and 
shows the change in adjustment of the 
regulator. 
ECONOMIES. 

Several important economies result from 
this method of operation. First and most 
important, both engine and boilers may be 
operated at substantially a constant load, 
which is the condition for obtaining the 
very best economy. The Wheeler con- 
denser pump may be run at a definite 
speed corresponding to the highest vacu- 
um with the highest practical temperature 
of hot well. The boiler feed pumps may 
also be run at a practically constant speed. 
The receiver pressure may be adjusted at 
the proper point for a given load. Feed- 
water temperature remains constant at 
204 to 210 degrees. 

The firing of the boiler may be done 


under a fixed load condition best suited to 
economical operation. In cleaning fires 
under a boiler working up to its capacity 
there is some drop in steam pressure. This 
is avoided by giving the load regulator 
one-third turn and allowing the battery 
to carry the greater part of the load. If 
a grate becomes “stuck,” the same course 
is followed. 

There has been some saving in fuel on 
the plant, ranging from three to five per 
cent. The battery builders, however, did 
not claim any saving in fuel in this partic- 
ular case at the present time, for the rea- 
son that the load factor remains prac- 
tically the same, for while the simple 
engine may be operated with a high-load 
factor, yet the difference in economy of 
the compound unit even at a low-load 


FIG. 5.—1%-HOUR CHART OF EXTERNAL 
AND GENERATOR LOADS. 


factor slightly overbalanced the economy 
of the simple unit, while the booster and 
battery losses nearly balance the gain due 
to the steady load on the engine. 

The fact remains, however, that while 
the battery was primarily installed to 
allow the smaller unit to act as a reserve 
in carrying the load, it will be but a very 
few years when it will serve the same pur- 
pose with the larger unit, thus prolong- 
ing the life and usefulness of the entire 
plant. 

COMMERCIAL RESULTS. 

From a commercial standpoint the re- 
sults are as follows: The company was 
able to dispense with the services of one 
man at the car barns, as there are now 
lights in the cars all night, so the men 
can handle their work with less delay. 
This represents a saving of $600 per year. 
The lighting bill was formerly $200 per 
vear. There was also a reduction in the 
premium on the insurance on car barn. 
The difference in interest charge between 
the cost of the storage battery and a new 
800-kilowatt unit will alone pay the main- 


tenance charge on the battery, as the 
builders installed this battery under a 
ten-year guarantee that the renewals and 
maintenance would not exceed a certain 
percentage. 

In other words, summing up the fore- 
going, the chief value of a storage bat- 
tery in a plant of this description is not 
so much in the fuel saved as in the reduc- 
tion of fixed charges, wear and tear on 
machinery, the readiness to serve in an 
emergency, and finally the capability of 
the plant being operated with a maximum 
economy due to the fact that every phase 
of the situation can be studied under fixed 
conditions, and the necessary steps can 
be taken to secure the best results. 

OTHER USES. 

The battery has been used for several 
unusual purposes. The railway company 
has a tie line running from their switch- 
board to the switchboard of the local elec- 
tric-light company, which operates an 
interurban line twenty-seven miles in 


FIG, 6.—BOOSTER 
SET. 


length, with three substations. There is 
also a 550-volt, direct-current, local-power 
circuit operated from a 200-kilowatt, di- 
rect-current generator. It has happened 
that this generator has been out of com- 
mission and the substation has been called 
upon to supply the commercial circuit. 

The drop in voltage on the line from 
the substation, due to the distance, was 
so serious that the service given was very 
unsatisfactory. Now, whenever necessary, 
the battery is connected in parallel with 
the substation through the tie line and 
maintains a constant voltage on the com- 
mercial circuit. 

A Thomson integrating wattmeter is 
placed in the line between the two power 
stations, running in one direction when 
the railway company is taking power, and 
in the opposite direction when the electric 
company is taking power. The aim is to 
keep the interchange of power even by the 
one company or the other pulling the ex- 
treme light loads. 

The 200-kilowatt generator at the elec- 
tric-light station is bélted sto, a\180-kilo- 
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watt, alternating-current generator, which 
is operated as a synchronous motor. The 
set was formerly brought to synchronism 
with one engine, but the engine has been 
taken out and the set is now started from 
the direct-current end, taking current 
from the railway company. 


BATTERY OPERATION, 


The condition of the battery is deter- 
mined by the daily record of a pilot cell 
selected for this purpose. Fig. 8 shows 
a typical gravity chart from one of these 
pilot cells, and Fig. 7 the battery voltage 
record from across the battery terminal. 
By comparing these two charts an ac- 
curate indication of the battery efficiency 
and output may be had. For all normal 
conditions the aim is to maintain the 
specific gravity of the pilot cell between 
1.18 and 1.19. Between full discharge 
and full charge the specific gravity ranges 
from 1.15 to 1.2. High voltage and high 
specific gravity indicate an overcharge of 
the battery, resulting in poor efficiency, 
and low voltage with specific gravity 
shows over-discharge of the battery, which, 
if allowed to exist for any length of time, 
will cause rapid deterioration. Occa- 
sionally the battery has been called upon 
to carry the entire load. Thus on Decem- 


ber 15 the circuit-breakers were tripped 


and the battery carried the load from 3 :45 
to 4:15 p. m., hand adjustment of the 
regulator maintaining constant voltage on 
the busbars. 

DISCUSSION. 

Following Mr. Laas’s paper, President 
Crafts, of the Iowa Street and Interurban 
Railway Association, called upon Louis 
Flanders, of the Westinghouse Machine 
Company, to make a few remarks on the 
relative cost of the battery installation and 
generating units, and the efficiency of this 
installation in relation to the output. 

“In considering the application of stor- 
age batteries to such installations,” said 
Mr. Flanders, “a great many operators 
and managers of railroads, and perhaps 
electrical engineers, have the idea that the 
storage battery is a very expensive luxury, 
and is put in usually where continuity of 
service is of paramount importance. That, 
of course, is a very important factor in 
railway operation, but it can be shown 
that besides giving improved operation, a 
storage-battery installation can often be 
made at a lower first cost than additional 
prime movers to secure the same results. 

“In this particular case, roughly speak- 
ing, an 800-kilowatt unit will probably 
cost $30,000 installed on foundation, to- 
gether with all auxiliary apparatus. The 


storage battery selected in its place costs 
approximately $15,000. Now here isthe 
point where the storage battery works out 
to good advantage, and here is also the 
point, I believe, where operating men, 
managers and engineers get the idea that 
the storage battery is an expensive lux- 
ury. A storage battery put in to carry 
a load for eight hours would be prohibi- 
tive, because the cost of battery per kilo- 
watt output at the above rate would be 
from $240 to $380, depending upon the 
size of the installation, while if the same 
battery were used to carry a peak of one 
hour it could carry four times the load 
that it could for eight hours, therefore at 
a cost of $60 to $95 per kilowatt, and if 
it were used to carry a peak of twenty 
minutes it could carry eight times the load 
that it could for eight hours at a cost of 
$30 to $47.50 per kilowatt. For some 


FIG. 7.—BATTERY VOLTAGE 
RECORD. 


types of battery it could be used to carry 
a momentary peak of sixteen times that 
which could be carried for eight hours 
at a cost of $15 to $23.75 per kilowatt. 
In other words, a battery that would de- 
liver fifty kilowatts for eight hours would 
deliver 200 kilowatts for one hour, or 400 
kilowatts for twenty minutes, or 800 kilo- 
watts momentarily. So that when high 
peaks of short duration demand additional 
power apparatus, the first cost of storage- 
battery equipment competing with steam 
apparatus is far less, even leaving in- 
creased efficiency out of consideration. 
“Generally speaking, when one is called 
upon to carry a peak for over an hour, 
additional steam apparatus is a cheaper 
proposition than a storage battery, unless 
there is some other factor in the problem, 
such as insurance against shutdowns and 
other considerations of that nature. 
“Taking up the matter of operating 
efficiency. On the last page of Mr. Laas’s 
paper is shown the pilot-cell record of the 
specific gravity of the electrolyte. A stor- 
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age battery is nothing more nor less than 
a reservoir. When the load is light this 
reservoir is pumped full; when the exter- 
nal load is heavy this reservoir gives up 
its energy. The hydrometer corresponds 
to the float gauge on a water tank; that is. 
with the battery full, as in the case of the 
battery described in Mr. Laas’s paper, the 
hydrometer indicates a specific gravity of 
1.20; with the battery empty, a specific 
gravity of 1.16. The aim is to operate the 
battery between 1.19 and 1.18; in other 
words, from fifty per cent to seventy-five 
per cent full. This keeps the battery in 
condition to receive input or output of 
energy of short duration with the mini- 
mum loss. Therefore, since in operating 
this battery very little energy is taken 
out or put back at any one time, the in- 
terchange is accomplished with a very 
high efficiency, probably over ninety per 
cent. If the battery were discharged clear 
down and then recharged the efficiency 
would be lower—from seventy to eighty 
per cent. It is quite possible in operating 
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FIG. 8.—TYPICAL SPECIFIC GRAVITY 
RECORD. 


a battery with a rapidly fluctuating load 
to get an efficiency of ninety-five per cent. 

“Another interesting application is that 
to alternating-current systems, especially 
where the alternating current is pur- 
chased on a maximum-demand basis. The 
battery is connected to the system through 
motor-generator sets or rotary converters, 
and by means of a suitable regulator main- 
tains a constant alternating-current de- 
mand from the power company; battery 
current is transformed to alternating cur- 
rent when the alternating-current demand 
is above the average; and conversely, when 
the demand is below the average, the sur- 
plus alternating-current energy is trans- 
formed into direct current and charges 
the battery. 

“Another point not fully brought out 
in Mr. Laas’s paper is the fact that his 
load factor is only about fifty per cent 
with the battery as now operated by the 
Cedar Rapids & Marion City Railway. 
Their average business can increase fifty 
per cent and their- present power equip- 
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ment will be capable of handling it, be- 
cause their average load can run up to 600 
amperes instead of 400, and will still give 
them a margin. When that is accom- 
plished their efficiency will be very much 
increased. At the present time the saving 
of coal is questionable, because they are 
operating at practically no better load 
factor. 

“The question of depreciation is, of 
course, a Vital factor. You must charge 
against your battery equipment a certain 
sum to take care of plate renewals, and 
this depends on how you are going to use 
them. At the present day we enter into 
a maintenance contract depending upon 
particular conditions, and we absolutely 
guarantee that the maintenance, when 
operated under proper normal conditions, 
will not exceed an average of a certain 
fixed sum per annum. ‘That does not 
mean that you have got to spend each year 
a thousand or five hundred dollars for the 
maintenance of your battery. It means 
that in four or five years you will have to 
put in a new set of plates, say, at a cost 
of four or five thousand dollars. Now 
if the companies using storage batteries 
each year would put in a sinking fund 
subject to five per cent interest, $900, 
they would have money available when 
they had renewals to make, and would 
thus tend to cut down the guaranteed 
maintenance expense, provided the guar- 
anteed amount for maintenance for ten 
years was $10,000. 

“Depreciation is less than six per cent 
in some cases, although a fair average 
is from six to seven per cent.” 

T 
Canadian Electrical Association. 

The convention of the Canadian Elec- 
trical Association will be held in Quebee 
on Wednesday, Thursday and Friday, 
June 16, 17 and 18. Headquarters will 
be at the Chateau Frontenac. 

T 
$240,000,000 for Subways. 

The New York Publie Service Com- 
mission will have submitted to it bids 
aggregating $240,000,000 for new sub- 
ways by various interests representing 
private capital and ready to build in 
Manhattan, Brooklyn and the Bronx as 
con as franchises are granted. 

These bids are to be made as a result 
of the signing of the Travis-Robinson bill 
by Governor Hughes. This bill makes it 
possible for the city to grant franchises 
for new subways to be built by private 
capital, its own capital, or with money 


a by assessment of property bene- 
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ARKANSAS ASSOCIATION OF PUB- 
LIC-UTILITY OPERATORS. 


SECOND ANNUAL MEETING AT HOT SPRINGS, 
ARK., MAY 12, 13 anD 14. 


The second annual meeting of the Ar- 
kansas Association of Public Utility Op- 
erators was held at Hot Springs, Ark., on 
May 12, 13 and 14 last, when nearly all 
of the public-utility electric corporations 
in the state were represented, besides 
many of the electric supply men. Presi- 
dent D. A. Hegarty occupied the chair. 
In his annual report Secretary J. E. 
Cowles gave some interesting particulars 
cf a great publicity campaign recently 
conducted among the public-utility com- 
panies of the state relating to the leg- 
islative situation. In the annual presi- 
dential address which followed, Mr. 
Hegarty discussed the various measures 
introduced during the last legislative ses- 
sion and aimed against the public-utility 
companies. All of these, however, were 
defeated. 

J. M. Hewitt, president of the Mari- 
anna Electric Light and Power Company, 
read a paper on “The Relation of Public 
Utilities to the Public,” in which he dep- 
recated the right of the public to control 
franchised corporations. The success of 
their business, he said, depended upon 
economical management, and the rates of 
utilities were subject to the law of supply 
and demand, in such a way, however, that 
the rates tended to go down as the de- 
mand goes up. 

The second paper read was by S, F. 
Dibble, of the General Electrice Company, 
on “The Sale of Motors by Central Sta- 
tions.” Mr. Dibble advocated the sale of 
motors and of all current-consuming de- 
vices by the central stations, although, if 
the latter considered it desirable, co- 
operation with local dealers might be re 
sorted to, provided the dealers were 
amenable to suggestions, regulating the 
sales, by the lighting companies. One 
particular type of motor, and that of the 
highest grade, should be chosen by the 
lighting company and exclusively ex- 
ploited by the dealer. 

The second session was opened by J. E. 
Cowles, of the Little Rock Railway and 
Electric Company, with a paper on 
“Tungsten Lighting.” Mr. Cowles said 
that his company has had much success 
in displacing illuminating gas with tung- 
sten lighting, prospective customers being 
supplied with tungsten lamps on a thirty 
days’ trial. The lamps, he said, should 
be supplied by the central station and not 
by the contractor, as the former can af- 
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ford to dispense with a large profit on the 
lamps themselves, because their main 
profit came subsequently out of current 
consumed. George D. Rosenthal, in dis- 
cussing the paper, said that the tungsten 
lamp supplied a competitive weapon with 
which the small lighting companies had 
been enabled to increase their load very 
materially. | 

W. H. Walkup, manager of the mu- 
nicipal plant at Searcy, followed with a 
paper on “The Operation and Manage- 
ment of Small Central Stations of 250 
Kilowatts or Less.” Mr. Walkup strongly 
objected to the flat rate and advocated 
meter rates for small plants. A lively 
discussion followed this paper in which 
several members severely criticized the op- 
eration of municipal plants in the state. 

In the Question Box the topical subject 
cf buying coal on specifications was well 
threshed out. The president suggested a 
concerted action by the public-utility com- 
panies to bring force to bear on coal 
cealers. A committee to study the situa- 
tion especially with respect to draft 
specifications was appointed. 

Fred T. Benson, of the General Elec- 
{ric Company, read a paper on “Tungsten 
Sign Lighting,” which was chiefly an ac- 
count of the new four-candlepower, five- 
watt, tungsten lamps of from ten to twelve 
volts.: These are connected ten in series 
on direct-current circuits, and used in 
multiple on alternating-current circuits 
with a step-down transformer having a 
ratio of ten to one. 

The following officers were elected for 
next year: President, B. C. Fowles, gon- 
eral manager of the Pine Bluff Corpora- 
tion; first vice-president, J. M. Hewitt, 
president of the Marianna Electric Light 
and Power Company; second vice-presi- 
dent, S. A. Stern, of the Home Water 
Company, Little Rock; third vice-presi- 
dent, C. T. Griffith, general superintend- 
ent of the Little Rock Railway and Elec- 
tric Company; treasurer, E. T. Hardin, 
superintendent of the Hot Springs Street 
Railway Company; secretary, J. F. 
Cowles, of the Little Rock Railway and 
Electric Company. The next meeting 
will be held at Pine Bluff, next year, at 
a date to be fixed later. 
ry.) 

Advance in Wire Prices. 

The American Steel and Wire Com- 
pany has advanced the price on wire 
nails, plain wire and barbed wire $2 a 
ton yesterday. Plain wire is quoted now 
at $1.50 for 100 pounds, nails $1.70, 


painted wire $1.75 and galvanized barbed 
wire $2. 
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Opening of the Thirty-second Convention in Atlantic City. 


(Special Dispatch to the ELECTRICAL REVIEW AND WESTERN ELECTRICIAN.) 


Atlantic City, N. J., June L—All in- 
dications at the close of the first regular 
day’s sessions point to the marked success 
of every feature of the thirty-second con- 
vention of the National Electric Light 
Association. The sessions, the exhibition 
and the enteriainments have been ar- 
ranged with much thought for the bene- 
fit and pleasure of the members and 
guests. To those early on the ground 
the thoroughness with which every detail 
had been looked after had already made 
a most favorable impression. The at- 
tractions of Atlantic City and the perfect 
weather are also elements that have helped 
te bring about a record attendance at 
the convention. Monday morning 1,500 
lad already registered at the headquar- 
ters. On all sides the greatest enthusi- 
asm is being displayed in the convention’s 
work, 

Much credit is due to those in charge 
of the transportation arrangements for 
bringing the members here and particu- 
larly for the special trains from Boston 
and New York and from Chicago. These 
trains arrived practically on time and 
brought an enthusiastic crowd of the 
most prominent electrical men. The reg- 
istration arrangements were as nearly 
perfect as could be. Members were sup- 
plied with advance copies of practically 
all the papers and committee reports. 

The formal opening at 8 o’clock last 
evening (Monday, May 31) of the ex- 
hibition made by the Class D members 
was the first feature on the convention 
programme. The exhibition committee, 
under the direction of Frank H. Gale, 
chairman, and Walter Neumuller, secre- 
tury, had completed all the arrangements 
for making the exhibition, when the lights 
were thrown on, a picture perfect and 
beautiful in every detail. The illumina- 
tion and decorative scheme were carried 
out by means of tungsten lamps and mul- 
{i-colored low-candlepower lamps. As 
was to be expected from the preliminary 
announcement of the exhibits and ex- 
hibitors given in last week’s issue of the 
ELecrrican Review ANp WESTERN 
Eiecrricran, the exhibition is almost 
exclusively composed of the latest elec- 
trical appliances and apparatus made by 
tle most representative manufacturers, 

Conspicuous among the exhibits in- 
stalled in the Exhibition Hall of Young's 


Million Dollar Pier is that made by the 
National Electric Lamp Association, 
which has a brilliant lamp display in a 
rose-covered pergola. The General Elec- 
tric Company is showing an extensive 
line of miscellaneous appliances and sev- 
eral entirely new productions. The 
Westinghouse Electric and Manufacturing 
Company is attracting marked attention 
ky its numerous late devices, as is the 
joint exhibit made by the Pettingell-An- 
drews Company, the Price-McKinlock 
Company and the Central Electrie Com- 
pany, the latter making a notable display 
of Opalux reflectors. Among other strik- 
Ing exhibits are those of the Allis-Chal- 
mers Company and the Wagner Electric 
Manufacturing Company; the latter has 
created plenty of amusement with its ex- 
hibition of the moralometer. 

At about 9 p. m. attention was turned 
from the exhibition to the reception given 
by President W. C. L. Eglin, the other 
officers and the reception committee, to 
the members and guests. This was a 
brilliant affair and was conducted in the 
most graceful and pleasing manner. Fol- 
lowing the reception, there was dancing 
to the accompaniment of a delightful 
orchestra. Supper was served in the bal- 
conies of the hall, overlooking the dashing 
waves of the ocean and Atlantic City’s 
famous boardwalk. The excellent illumi- 
nation, the music and dancing, the re- 
newal of old acquaintances, all served to 
make this gathering of the country’s 
noted electrical men and their elegantly 
gowned ladies a memorable occasion. 

TUESDAY MORNING SESSION. 

The first general session of the con- 
vention was opened by President Eglin 
in Marine Hall promptly at 10 o’clock 
this (Tuesday) morning. Mayor Stoy 
of Atlantie City welcomed the Associa- 
tion and its members and guests to his 
city. He paid a compliment to the elec- 
trical engineers and central-station men, 
who, he suggested, deserved recognition 
of their value to a city in providing it 
with electric service. He cited its il- 
lumination as being one of the most im- 
portant elements making Atlantic Citv 
what it is today. On motion of J. B. 
McCall, a vote of thanks was tendered 
the mayor. 

Mr. Eglin then delivered the presiden- 
tial address. He said the Association 


had grown so mueh in numbers and 
importance that its work mnow re- 
auired the undivided attention of a large 
corps of assistants to carry out all fea- 
tures of the organization’s efforts. He 
indorsed emphatically the affiliation of 
state associations with the national body 
and considered that in many directions 
the much-desired standardization of prac- 
tice could be carried out only by uni- 
versal harmonious effort. He also in- 
dorsed the further establishment of com- 
pany branches. Those already organized 
had proven successful beyond all expecta- 
tions of their promoters. He suggested 
the appointment of two additional vice- 
presidents in order to carry out the or- 
ganization work more thoroughly. The 
appointment of a committee to look into 
the question of dues of the various sec- 
tions and branches was also recommended. 
H. L. Doherty, C. L. Edgar and W. W. 
Freeman were appointed as the commit. 
tee on the president’s address. 

The report of the committee on uni- 
form accounting was presented by H. M. 
Edwards, chairman. In this report was 
included a comparison of ihe Associa- 
lion’s standard classification of expendi- 
{ure and income accounts with the svstem 
adopted by the Public Service Commis- 
sion of New York. The latter prepares 
four divisions for companies having an- 
nual revenues of different graded 
amounts. The report in general covered 
much the same ground as that presented 
by this committee last year. 

A report of the past year’s work on the 
Association’s Question Box was submitted 
by Alex. J. Campbell, its editor, and was 
read by Secretary John F. Gilchrist. Mr. 
Campbell gave it as his belief that the 
Question Box should be made most useful 
to the members in comparatively smali 
companies, as the larger companies usually 
have specialists in each line. There have 
been established a number of company 
branches and in some cases also company 
bulletins with a Question Box of their 
own. Among the larger companies also 
it has become common to designate one 
man to handle the Question Box for the 
company. It did not seem advisable 10 
publish all of the matter in the Associa- 
tion bulletin that is found in these com- 
pany Question Boxes. A complete revi- 
sion of the matter already published 
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the Question Box has been undertaken 
by Messrs. Campbell and Liipke, who will 
be joint editors of the revised edition. 
The plan to be followed will be to gather 
the material and information found in 
all past issues, compile it and boil it 
down to such form as to make it readily 
available for reference. This will prob- 
ably be done in the form of the loose-leaf 
hook, each page being indexed and num- 
bered. A permanent revision committee 


will be maintained to handle the material — 


in the current issues of the Question Box. 
This will be added to the hand-book, and 
as the material becomes obsolete the pages 
can be withdrawn and new sheets sub- 
stituted in their place. 

Former President Dudley Farrand, as 
the Association’s representative on the 
National Conservation Commission, pre- 
sented a report of the work undertaken 
in this line. This was chiefly to look 
into the undeveloped resources in water- 
powers in this country which might be 
utilized for the production of electricity. 
This work went along splendidly until 
Congress introduced a clause in the sun- 
dry civil bill making it impossible to de- 
vote public funds for carrying out this 
commission work further. However, the 
joint conservation committee is carrying 
on the work by itself, the funds being 
contributed by various individuals. It is 
generally understood that President Taft 
will shortly ask Congress for an appro- 
pation to carry on the work. 

The report of the committee on prog- 
tess was submitted by T. Commerford 
Martin, chairman. In its usual compre- 
tensive form this report covered the ex- 
tremely numerous phases of central-sta- 
tion activity. At the beginning reference 
was made to the extraordinary growth of 
central stations, as indicated by the recent 
United States Census report covering the 
five years ended December 31, 1907. A 
comparison of the American conditions 
as shown from these data was made with 
foreign conditions. These comparisons 
showed the phenomenal strength of the 
‘entral-station industry in ‘general and 
particularly that in America. In con- 
trasting American lighting methods with 
those in vogue in Europe, the relatively 
poor standard of street lighting in Amer- 
Xa was made evident. The question of 
regulation of rates and of franchises was 
gone into quite thoroughly, and the in- 
fluence of a number of recent decisions 
by the United States Supreme Court was 
Pointed out, particularly in the cases in- 
ving the Consolidated Gas Company 
ot New York and the Water Company 


_central-station business there. 
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of Knoxville, Tenn. In both these deci- 
sions it was evident that the court was 
not overanxious to give an explicit de- 
cision on all phases of the matter. At- 
tention was called to the decision of the 
New York Public Service Commission in 
declining to approve the petition of the 
Long Acre Electric Light and Power 
Company, of New York, to enter tho 
On the 
other hand, in other places the decision 
has been in favor of competition. The 
work of the Wisconsin Railroad Commis- 
sion, which is the public-service body of 
that state, was referred to, and its liberal 
stand commented on. A marked tend- 
ency toward the enlargement of the power 
of existing commissions and the estab- 
lishment of public-service commissions in 
general was to be noted. The movement 
for the conservation of natural resources 
was touched on and its particular rela- 
tion to the matter of coal supply and of 
control of waterpowers. A steady decline 
in the agitation for municipal ownership 
was evident as a more detailed study of 
the existing municipal plants shows up 
clearly their shortcomings. A number of 
the more important new central stations 
established during the year were briefly 
described and their equipment compared. 
Among these were the two Waterside sta- 
tions of the New York Edison Company, 
the new Quarry Street station of the Com- 
monwealth Edison Company of Chicago, 
the Redondo plant of the Pacific Light 
and Power Company of Los Angeles, and 
the hydroelectric station of the Indiana 
& Michigan Electric Company at Berrien 
Springs, Mich. Various methods of spe- 
cial street lighting were described. 
Among these were the system of tung- 
sten arches installed at Grand Rapids, 
Mich., and the street illumination at Min- 
neapolis, in which fourteen-foot orna- 
mental standards are placed at frequent 
intervals along the curb line. Aurora, 
Ill., Newark, N. J., New York city, Los 
Angeles, Cal., and Rochester, N. Y., af- 
forded other examples worth noting. 
The exceptionally rapid development of 
the tungsten lamp received considerable 
attention, particular mention being given 
to the plan of residence lighting by means 
of tungsten lamps, worked out by the 
Hartford Electric Light Company. The 
flaming arc lamp has made marked prog- 
ress during the past year. Various meth- 
ods of handling this type of illuminant 
were described. Among the new ideas in 
current-selling methods were mentioned 
the plans put in vogue by the Cadillac 
(Mich.) Water and Light Company, the 
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Philadelphia Electric Company, the 
Brooklyn Edison Illuminating Company, 
the Commonwealth Edison Company, 
ihe Boston Edison Illuminating 
Company. A marked impetus has been 
given to the electric-automobile business 
this spring. Examples of what may be 
done in this field were pointed out from 
the practice followed at Toledo, Ohio, and 
Rochester, N. Y. Attention: was called 
to advances made in electrical methods 
of refrigeration and ventilation. In Phil- 
adelphia particularly, marked progress 
along this line has taken place. The 
electric fan has become more popular 
than ever, a number of companies mak- 
ing special campaigns to push this line 
of business. In the electric-heating line 
there has been phenomenal extension of 
the use of the electric flatiron. This is 
due not only to the aggressive exploitation 
of this useful device, but also to its more 
satisfactory service. For general cook- 
ing, a decided step in advance was made 
by the development of the “caloric 
cooker,” which is an electric form of the 
well-known  fireless-cooker idea. This 
promises much in the way of making 
electric cooking economical. In closing 
this general survey mention was made 
of the marked success attained by the De- 
troit company in residence lighting, the 
extension of electric service into suburban 
and rural districts, . special advertising 
methods made use of by various com- 
panies, the protection of company meters 
on consumers’ premises, the methods be- 
ing used to decrease the electrical hazard 
to life and property, the relation of the 
central station and the electrical con- 
tractor, and finally the development of 
central-station welfare work. 

A paper on “Private Policy,” by Paul 
Liipke, of Trenton, N. J., was then read 
by Mr. Martin. In his delightful and 
Lroad-gauged style the author called the 
attention of the company members to 
their internal affairs, since public mat- 
ters have recently been threshed out quite 
completely. The feature of greatest im- 
portance relating to the internal organ- 
ization of a company was the personnel 
of its employes. There are two ways of 
making a central station fool-proof; one 
is to make all its apparatus proof against 
fools, and the other is the elimination of 
the fools. Perfection by neither method 
is possible, but it seemed that in Ameri- 
can practice the first method has been 
followed a little too strongly, and the 
second not quite enough. Mr. Liipke 
pointed out the desirability of the heads 
of departments taking keen~interest in 
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the work of their subordinates and of 
showing them by example quiet, enthu- 
siastic and persistent devotion to duty for 
its own sake. The value of proper praise 
and of correctly placing blame was made 
clear. The tendencies have been toward 
excess In both directions. A calm and 
discreet balance along these lines is ab- 
solutely essential. The author closed his 
interesting paper with a suggestion that 
the Association, through its various 
branches, undertake the examination of 
employes and reward those found capable 
by the presentation of a certificate or 
diploma, as a National Electric Light 
Association fireman, engineer, or the like, 
whatever the case might be. This scheme, 
although it seemed radical, was believed 
to be of incalculable value, not only to 
the companies, but to the men themselves. 

The report of the committee on state 
sections and company branches was pre- 
sented by H. M. Searle, chairman. In 
this report the rapid progress being made 
in the organization of company branches 
was described in detail and the character 
of the work carried on by them made clear. 
The comparative backwardness of the 
affiliation of state organizations with the 
National Association was also explained. 

In opening the discussion on this re- 
port, C. L. Edgar gave his opinion as 
being in favor of state sections rather 
than company branches. He personally 
Lelieved that the organization of state 
sections should be pushed first. L. H. 
Conklin was strongly in favor of the com- 
pany branches, and said that in Pennsyl- 
vania a great deal of good had been ac- 
complished by affiliation with the na- 
tional organization. The subject was 
also discussed by Dudiecy Farrand, D. B. 
Rushinore and C. N. Stannard. 

W. S. Seelman, Jr., of the Edison Elec- 
tric Illuminating Company of Brooklyn, 
eaid that of the 1,600 employes, but few 
came in contact with the head? cf the 
company. The company branch gave an 
opportunity for the discussion ot topics 
of common interest and also afforded a 
means for the discovery and recegnition 
ef men of capacity, which shed net be 
overlooked. V. W. Mendehall, of the 
Utah Light and Power Company, said 
that in the inter-mountain district in 
particular a great deal of good could be 
accomplished if the several companies 
would organize company branches and in 
time form a geographical section, Har- 
ald Almert gave his experience in starting 
an industrial club in one of the com- 
panies in which he is interested. ‘This 
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met wilk such success that six other in- 
tcrests in the same city started the work. 
Weekly meetings are held for the discus- 
sicn of general topics and monthly meet- 
ings for technical subjects. 

John F. Gilchrist stated that there 
should be a better understanding of the 
relation between the state and the na- 
tional association. There is a distinct 
field for state and company-branch effort. 
The desirability of company branches de- 
pends a good deal on the local situation. 
There is no doubt at all of their value 
to both the company and the employes in 
large companies, and there is no better 
besis for the establishment of co:npany 
effort than in connection with the Asso- 
ciation. In Chicago there is a very 
healthy company branch, and in it there 
had been aroused a great deal of enthu- 
siasm over the election of two delegates 
to attend the present convention. 

At the close of this discussion and just 
preceding the adjournment of the s5- 
sion, Frank W. Frueauff moved that a 
committee be appointed by the president 
to look into the matter of dues of the 
company sections. 

TUESDAY EVENING SESSION. 

The session on Tuesday evening was 
opened by the presentation of the pro- 
posed amendments to the constitution, in- 
cluding provisions for the special inclu- 
sion of company-branch members and the 
suggested changes in dues. It was moved 
that a committee be appointed to confer 
upon these resolutions and to report at a 
later session. 

The paper entitled “Developments in 
Street and Park Lighting,” by J. W. 
Cowles, was then presented. In this paper 
the author considered in detail the various 
types of lamps suitable for this class of 
lighting, their wattage, the kilowatt en- 
ergy expenditure per mile, and methods 
of installation, including various types of 
fixtures. The height at which the lamp 
should be placed above the street or park- 
way was discussed at length for various 
conditions, such as urban and suburban 
streets and in parks and boulevards and 
also for display lighting. A large num- 
ber of illustrations of posts and fixtures 
for street and park lighting were shown. 
They were declared to be typical exam- 
ples, selected from various American and 
foreign cities. The question of street 
lighting is now securing considerable at- 
tention and verv satisfactory progress is 
being made. The author sounded a 
warning against an unreasonable adoption 


of the slogan of “more light.” Scientific 
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principles should be applied in the spac- 
ing and location of street lamps in order 
that uniform illumination may be ob- 
tained. S. G. Rhodes of New York, in 
discussing this subject, favored the use 
of sixty-candlepower tungsten lamps for 
park illumination where the lights must 
be placed under the surrounding foliage. 

The report of the lamp committee was 
presented by W. W. Freeman, chairman. 
It was declared that carbon-filament 
lamps are still the ones most used. Me- 
tallized-filament lamps are steadily grow- 
ing in use, and a number of the larger 
companies are about to abandon entirely 
the use of carbon-filament lamps. About 
seventy-five per cent of the companies re- 
plying to the committee’s inquiries have 
used tungsten lamps. Many companies 
are actively pushing the use of this lamp. 
All indications are that the use of tung- 
sten lamps is very satisfactory. However, 
the committee believes that notwithstand- 
ing the high efficiency of tungsten lamps, 
ihe Gem metallized-filament lamps will 
remain the standard for at least several 
years. The committee looks for increased 
improvement in the tungstens and con- 
tinually reduced cost as the production in- 
creases. There was recommended an open 
arrangement by central stations with their 
consumers for pushing the use of tung- 
sten lamps on easy terms, and thus mak- 
ing possible an aggressive campaign for 
new business. The committee also rec- 
ommended that the manufacturers’ list 
prices be followed. As far as tests have 
progressed the committee reports that 
there is every indication that American- 
made lamps are equal, if not superior, to 
the foreign-made lamps. 

Supplementing the committee’s report. 
Preston S. Millar, of the Eiectrical Test- 
ing Laboratories, New York, described 
various lamp tests which were being made 
and exhibited a number of lantern slides, 
showing lamp performances. 

In opening the general discussion on 
the lamp committee’s report, F. W. Will- 
cox made some suggestions as to the order 
in which central stations should take up 
the near-high-efliciency lamps. Asa gen- 
eral rule the Gem lamp should replace 
the carbon lamps for places where the 
lamp is not used very frequently. The 
tungsten lamp should be used where the 
lamp is required for long-hour service 
and where a very efficient even though 
high-priced lamp is desirable. J. W. 
Cowles called attention to the statement 
in the report that only four per cent of 
the companies delivered lamp renewals 
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under a definite schedule. He indorsed 
the idea of the company establishing reg- 
ular rates for such service, as the Boston 
Edison Illuminating Company had done 
for several years, and had found emi- 
nently satisfactory. Keeping up a good 
service certainly keeps the consumers sat- 
isfied. W. S. Seelman, Jr., said that the 
Brooklyn company had already estab- 
lished a rule discontinuing the use of six- 
teen and thirty-two candlepower carbon- 
filament lamps. They were using Gem 
lamps for both free and non-free lamp 
renewals. Farley Osgood of Newark, N. 
J., said that it had been found that sys- 
tematic inspections of customers’ sockets 
eliminated promiscuous renewals, and 
therefore was a benefit alike to the cus- 
tomer and the company. In reply to an 
inquiry, Mr. Cowles said that the cost of 
delivering lamps had been found to be 
about 1.4 cents per lamp, based upon the 
delivery of about 1,000,000 lamps. Mr. 
Freeman declared that in response to the 
committee’s inquiries no dissatisfaction 
had been voiced in regard to either free 
or non-free renewal of carbon lamps with 
Gem lamps. 

A paper entitled “The Manufacture of 
Incandescent Lamps” was presented by 
S. E. Doane, chief engineer of the Na- 
tional Electric Lamp Association. This 
paper dealt with the manufacture of car- 
bon and of metallized-filament lamps only. 
The making of these lamps, however, was 
gone into in great detail, and samples were 
shown by means of which the various 
processes were made clear. In reply to a 
question, Mr. Doane said that the per- 
centage of breakage was very difficult to 
determine. If all breakage could be 
eliminated the cost could probably be re- 
duced some twenty per cent. 

An address entitled “Quality of Light” 
was then delivered by Paul F. Bauder. 
The author submitted the results which 
had been secured from a large number of 
tests from which comparative data might 
be prepared for the proper selection of 
artificial light sources. Throughout this 
was a most comprehensive and interesting 
address and maintained the keenest at- 
tention and aroused the enthusiasm of all 
present, 

Farley Osgood, in resuming the gen- 
eral discussion on lighting topics, partic- 
ularly in relation to Mr. Cowles’ paper, 
said that the use of flaming arc lamps in 
Newark had increased the use of current 
in the stores, as the high illumination of 
the interiors was made rather poor by 
comparison with the great brilliancy of 
the exterior lighting. Dr. Charles P. 
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Steinmetz, in discussing Mr. Bauder’s pa- 
per, declared that with both the gas lamp 
and the incandescent lamp we have al- 
most no control of the color of the illu- 
minant. The introduction of the flaming 
arc lamp has enabled us to determine just 
the ‘kind of illumination as to color that 
we may desire. He believed that investi- 
gations should be carried further into a 
study of those lighting sources where the 
composition of the light-giving elements 
can be controlled. After a brief reply by 
Mr. Bauder the session was adjourned. 
Full reports of the concluding sessions 
of the National Electric Light Associa- 
tion’s convention will be published in the 
issue of June 12. A. A.G. 


ee 
Special Illumination of New York at 
Hudson-Fulton Celebration. 

New York city at the time of the Hud- 
son-Fulton one - hundredth - anniversary 
celebration next October, will be lighted 
up as never before in history. Chairman 
William Berri and the members of the 
committee on illumination a few days ago 
visited all the historic points in the city 
which will be especially featured at the 
coming anniversary, and concluded the 
day by awarding to the New York Edison 
Company the contract for lighting the 
various streets and places around which 
interest will center. Following this, Ar- 
thur Williams of the Edison Company 
announced that he would undertake to 
festoon Fifth Avenue with lights, begin- 
ning at Washington Square and extend- 
ing to Central Park. In all, there will be 
illuminated 150,000 separate lights in 
Fifth Avenue during the eight days of 
the celebration. In addition, all the bor- 
cugh halls will be especially illuminated, 
also the Washington arch in New York 
and the arch at Prospect Park in Brook- 
lyn. Grant’s Tomb will not be illumi- 
nated, out of consideration of good taste, 
but instead giant searchlights will be 
iurned on the building which will bring 
it out in the strongest relief. 

Mr. Williams made the suggestion that 
the people of New York city in general 
should co-operate with his company and 
light their residences and places of busi- 
ness in order to heighten the effect. The 
committee in charge, which lunched in 
truly Hudson-Fulton style at the Clare- 
mont, included among members and 
guests: William Berri, Frank W. Smith, 
W. W. Freeman, Capt. Henry C. Miller, 
A. A. Pope, Arthur Williams, E. E. 
Stoddard, T. I. Jones, C. G. M. Thomas, 
Henry C. Pain, William Parry, Norman 
G. Meade and Mr. Graham. 


1039 


Wisconsin Utilities. 

Preliminary valuations on Wisconsim 
s{reet-railway, light, heat and power con- 
cerns aggregate $37,344,000 within the 
state, which will probably be reduced 
about $2,500,000. The tax is 1.43084076 
per cent. The last previous valuation and 
the first one under the ad valorem system 
was $36,098,000, which was cut down to 
$33,932,000. 

Preliminary valuation of the Milwau- 
kee Electric Railway and Light Company 
is $22,000,000, or an increase of $750,- 
000, and that of the Milwaukee Light, 
Heat and Traction Company is $5,600,- 
000, or an increase of $700,000. The 
Milwaukee Northern’s valuation is $1,- 
675,000. Total taxes will approximate 
$50,000 or $100,000 more than last year. 
O@e 

Ready with Subway Plans. 

It was reported on May 24 that the 
Bradley-Gaffney-Steers Company, which 
some time ago offered to the New York 
Public Service Commission to construct 
a subway system through Manhattan and 
the Bronx, New York city, at its own ex- 
pense, following the offer of the Inter- 
borough Rapid Transit Company to ex- 
tend the present subway system, has 
amended its offer so as to have it conform 
exactly with the Broadway-Lexington 
Avenue rapid transit route laid out by 
the Public Service Commission. l 

This places the Bradley-Gaffney-Steers 
concern in a position to take immediate 
advantage of the new Travis-Robinson 
law, if it is approved by Governor Hughes, 
permitting private capital to operate new 
rapid transit lines. 
E 
Railway Association Appoints Electricity 

- Committee. 

An evidence of the extent to which the 
railroads of the United States are taking 
notice of the possibilities of electricity as 
a substitute for steam is seen in the fact 
that the American Railway Association 
has decided to appoint a new committee 
on “electrical working.” 

As the objects of the association are 
“the discussion and recommendation of 
methods for the maintenance and opera- 
tion of American railways,” this move in- 
dicates that the railroads are keeping 
fully informed of the progress made by 
the pioneers in the electrification move- 
ment. 

The electrification committee of seven 
members will be chosen by F. A. Delano, 
president, and the executive committee, 
subject to re-election at the next meetin 
in Chicago on November-17. | 
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ORNAMENTAL CURB-LINE ILLUMI- 
NATION.’ 


BY D. F. FRADETTE. 


Perhaps there is no subject interesting 
central stations all over the country more 
than decorative street lighting. From 
everywhere we hear of some central sta- 
tion that is installing a system of dec- 
orative street lighting, or is making 
efforts to establish one, and the question 
that often ariscs in their mind is, which 
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ters I have received from manufacturers 
and central stations all through the coun- 
try, the consensus of opinion is that, for 
street-lighting purposes, the pole is the 
one most desired. Some of the advan- 
tages of the pole which I mention are: 
that it is less menace to fire fighters, 
the light is stronger, more concentrated 
and more evenly distributed on the walks, 
and from the standpoint of artistic beauty 
during the day, there is no question as 
to its superiority. 

Des Moines, Iowa.—Before going into 
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inverted lamp on each arm, the inverted 
lamp being deemed best adapted. to street 
lighting. After deciding upon the. type 
cf pole, probable cost of installing, and 
cost of lighting, the matter was then 
token up with the City Council. They 
passed an ordinance making the type of 


pole selected by the Commercial Club the 
standard, and stating that the pole spac- 
ing should not exceed fifty-six feet nor 


be closer than forty-four feet. The cast- 
ing of the pole costs $59; set up com- 
plete, and connected ready for the turn- 


POST, DES MOINES, IA. 


is to be preferred, the arches, such as are 
used in a number of well-developed cen- 
tral-station territories, or a system of 
street lighting with poles, such as have 
been successfully installed in Oakland, 
Cal., where they haye 600 three-light 


ELECTRIC LIGHTING, WALNUT STREET, DES MOINES, IA. 


poles, each costing $85, and many other 
cities, until we come to Des Moines, 
which has in a short six months installed 
seventy five-light poles, a system decided 
upon after a close study of all methods 
of decorative strect lighting. After the 
investigation, carried on by the local com- 
mercial association, and the Des Moines 
Electric Company, and also from the let- 


1 Abstract of a naper read before the Iowa 
Electrical Association, at Cedar Rapids, Iowa, 
April 21, 1909 


POST, SUPERIOR, WIS. 


the matter of styles of poles, cost and 
methods of securing the business, I think 
it would be well to give a short outline of 
what we have accomplished in Des Moines, 
and following that with a comparison of 
the different methods used by other com- 


COLUMBIA 


ELECTRIC STREET LIGHTING, SUPERIOR, WIS. 


panies. 


which decided that the city streets should 
have some form of decorative lighting, 
and which, with the assistance of the local 
company, decided upon iron poles. The 
company then got prices and photographs 
of nearly every type of pole on the mar- 
ket and submitted them to the Commer- 
cial Club, which selected the type having 
one lamp at the top of the pole, and one 


We have in Des Moines a Com- 
mercial Club, or “Boosters’ Association,” 


POST, LOS ANGELES, CAL. 


ing on of the lights, the pole costs $85. 
After this had been accomplished, it was 
then up to the electric company to fol- 
low with an active campaign, which was 
done with the very able assistance of com- 
mittees of local merchants. Each group 


forming in its own block, endeavored to 
The suc- 


exceed the others in brilliancy. 
cess of the scheme was apparent almost 
at once, as there was little or no trouble 
zetting the first seventy poles, and the 
more we got the easier it made the rest. 
As an instance of the willingness, and I 
migi:t say, even the eagerness, of the mer- 
chants to light up, there is one block 
which we call the “400 block (Nos. 401 
to 501), where, after the two blocks above 
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it had installed twelve poles each to the 
block, in accordance with the ordinance, 
it was decided to install sixteen to the 
block, which is forty-four feet between 
lights. ‘These were installed, and the ad- 
ditional: poles made such a vast improve- 
meni, that we have now three other blocks 
following suit. 
business it makes considerable work for 
the new-business department, but not 
nearly so much as would be supposed. 
For instance, only last month we were 
notified by two merchants in different 
blocks that they had been out soliciting, 
znd requested us to submit contracts, and 
they would get them signed. This move 
ras unknown to us, as these merchants 
had set about to improve their own block. 
This same spirit is shown by all. From 


SIXTEENTH STREET, DENVER, 
COLO. 


this, I think you will agree, that it is not 
a dificult matter to get this business, 
once it is outlined. 
` Our method of charging for these poles 
snd the lighting is to base each man’s 
Proportion according to his foot frontage; 
the property owner paying for the ‘pole 
and Installing it, and the tenant paying 
for the lighting. Up to date this method 
of charging has been perfectly satisfac- 
tory, and we are having no complaints. 
Fach pole is equipped with a lock switch 
u the base, and the flat-rate lamps (win- 
dows, signs, and poles) are turned on by 
the patrolman, as he makes his rounds, 
and turned off at 12 p.m. Our rate per 
Year for lighting each pole equipped with 
a 100-watt tungsten lamps is $69.50. 
think I have covered pretty well the 
da of decorative street lighting as 
ey do it in Deg Moines, and I will now 
w a short account of the methods used 
y some other successful cities. 


- a 


In getting this kind of ’ 
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Los Angeles, Cal.—In this city the 
scheme originated with the merchants on 
Broadway, who organized, and, with the 
assistance of the electric company, as 
in our case, installed poles costing $100 
each complete. Soon after the installa- 
tion of poles on Broadway, the merchants 
on Spring and Main streets also organ- 
ived, and they too had the assistance of 
the electric company. Each street had 
its own type of pole, but, as you will 
note from the photographs, there was no 
material diference.. The poles were 
placed 115 feet apart, on both sides of the 
street. In each of the balls shown there 
are three eight-candlepower lamps. An 
attempt was made to use tungsten lamps, 


ORNAMENTAL POSTS IN LOS ANGELES, 
CAL. 


but it was a failure, as the jarring from 
the passing cars broke the filaments. I 
might here add that we have had no such 
trouble with our lamps, which are 100- 
watt tungstens, and are giving perfect sat- 
isfaction. The Edison Electric Company, 
of Los Angeles, Cal., called our attention 
to one defect in the pole installed by it, 
which is, that the middle ball should be 
raised at least six inches, otherwise it will 
give the post a squatty appearance, and 
the large center globe will be almost ob- 
scured. I have seen poles having this 
same defect, and it would be well to guard 
against that when deciding upon your 
design. 

The lighting of these poles is paid for 
by the city, the castings by the merchants 
and property owners, and the cost of in- 
stalling by the electric company. The 
circuits are so arranged that all of the 
poles give forth their illumination until 
midnight, after which all are turned off 
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but two corner poles, which are left burn- 
ing all night. | 

‘Oakland, Cal.—In this city there are 
new installed over 600 three-ball posts, 
and each ball contains three sixteen-can- 
d!epower lamps. These posts are placed 
three on each side of the street, or six 
to the block, and the cost of each pole 
is approximately $85 set up complete. 
The solicitation and installation was done 
by a private contractor. The cost of in- 
stalling was borne by the merchants. The 
lighting is paid by the city. This opens 
up another scheme, for, as Oakland has 
dene, could not some contractor be in- 
duced ‘to interest the merchants and city 
in this method of lighting? The Oak- 
land Gas Light and Heat Company calls 
our attention to a defect of its pole, in 
that the globes being turned upward, the 
light .is very unsatisfactory. This is an- 
other item worth watching. The pole 


FIFTEENTH STREET, DENVER, 
COLO. 


used in Oakland, with the two side globes 
turned downward, should be well suited 
to the smaller cities, as the pole is not 
of expensive construction, and one sixty- 
watt or 100-watt tungsten in each globe 
would be an economical and very attract- 
ive system. 

Denver, Colo.—In this city there is an 
eutirely different arrangement, but a very 
novel and attractive one. It was the re- 
sult of co-operation between the Electric 
Railway, Electric Light Company, and 
the city. Here, as you will note from the 
photograph, they have used the trolley 
pole, over which was put a square orna- 
mental casing in order to cover the slant, 
which was supposed to be necessary to 
offset the strain of the railway span wires. 
On cach pole are two brackets, one ex- 
icnding over the street, and one over the 
walk, from which are suspended two arcs. 
There are 113 of these poles»on Sixteenth 
Sireet, spaced) ninety) feet_apart on ‘both 
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sides of the street, or four pairs of poles 
to the block. The casing of these poles 
cost $160 and was paid for by the city. 
The lighting is also paid for by the city 
at a cost of $60 per arc per year. On 
Fifteenth Street no casing was necessary, 
as the trolley company allowed the poles 
to be straightened and a bracket costing 
the city $50, holding only one arc, was 
paid for by the city. There are 123 of 


these poles on Fifteenth Street, spaced as 


on Sixteenth Street. 

Superior, Wis.—Here the matter of de- 
ciding on the system to be installed, style 
of pole and soliciting of the same was 
done by the Publicity Committee, the 
local electric company installing the poles 
as requested. Superior has installed a 
three-lamp post. The side lamps are 
100-watt tungstens, and the top lamp a 
forty-watt tungsten. These poles are so 
wired that the side lamps may be turned 
off at 12 p. m. and the small middle lamp 
is left burning all night. The poles are 
spaced about fifty-five feet on both sides 
of the street, or sixteen to a block, and 
the cost per pole has averaged $80 com- 
plete. These poles are lighted from an 
independent circuit set in a groove, which 
was chipped from the edge of the cement 
walk. 

This same system of connecting the 
poles by setting a conduit in a groove 
chipped from the edge of the walk sccms 
to be the most popular, but many nave 
done as we have in Des Moines, 
merely fished wire under the walk and 
connected to the nearest feeder, each pole 
being turned on by a lock switch in the 
base. Regarding the size of balls that 
Lest diffuse the light, I would not rec- 
ommend one of less than fourteen inches 
in diameter, as this seems the most popu- 
lar size, and I have not yet seen any that 
were too large. 


edo 
Navy Department Supplies. 


The Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., 
will open bids, on June 8, for 2,500 fect 
steel-enameled conduit, ,for delivery at 
Boston, Mass.; one electrical deck winch, 
for delivery at Charleston, S. C.; mis- 
ccllaneous electrical wire and cable, in- 
sulator hangers, iron conduit straps, for 
delivery at New York city; and miscel- 
Janeous electrical fans and spare parts, for 
delivery at Philadelphia, Pa.; on June 
15, for miscellancous electric apparatus 
for fire control, for delivery at various 
navy vards; on June 29, for one electric 
traveling hoist and one electrie elevator, 
for delivery at Mare Island, Cal. 
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A New Electric Furnace Installation. 

The American Electric Furnace Com- 
pany of New York city, which controls 
the Kjellin, Colby and other induction- 
furnace patents in this country, has 
erected a demonstration plant at Niagara 
Falls. This includes three furnaces, a 
ten to twenty-kilowatt laboratory type, a 
forty to sixty-kilowatt experimental type, 
and a 100 to 150-kilowatt small commer- 
cial type steel furnace, together with the 
ladles, ingot molds, and other necessary 
casting arrangements. 

The induction furnace, as its name im- 
plies, operates on the transformer prin- 
ciple, the metal to be melted forming tie 
secondary circuit. The metal is con- 
tained in an annular trough or crucibile. 
Concentric with this is the primary, which 
comsists of a coil of wire wound on a 
laminated core, in the Kjellin furnace. 
A laminated yoke connects the two ex- 
tremities of the core passing over, behind 
and below the trough. An alternating 
current passed through the primary in- 
duces a current in the metal in the trough 
which causes the metal to become heated 
and quickly fused. 

This kind of furnace obviously opens 
up new possibilities not hitherto attain- 
able with crucible furnaces or with elec- 
tric furnaces using electrodes. Owing to 
the non-introduction of foreign material 
of any kind during the melting process, 
the resulting product may be absolutely 
predetermined as to its chemical con- 
stituents, both in kind and proportions, 
by charging the furnace with constituents 
cf a known analysis. The oxidizing effect 
of the air and the loss of the more easily 
volatilizable constituents of the charge 
may be prevented by luting down a cover 
on the crucible. 

In the Niagara Falls installation power 
is obtained from the Canadian Niagara 
Power Company. The current for the 
largest furnace is stepped down by a 
transformer to a normal potential of 525 
volts. By the use of an induction regu- 
lator and a five-point contact connected 
to taps from the primary coil of the 
transformer, both in series with the trans- 
former, this may be varied from 475 to 
600 volts. Three-pnase current is ob- 
tained from the power company, and the 
power-factor is raised from a figure of 
between sixty and seventy per cent up to 
eighty per cent by connecting up a syn- 
chronous motor to one of the legs of the 
circuit. 

The performance of the furnace, apart 
from its excellent metallurgical features, 
ia decidedly economical. ‘The power cost 
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is low and labor cost is greatly minimized. 
In a particular test of the furnace 910 
pounds of steel were charged and melted 
in sixty-eight minutes and poured in 
ninety minutes, the residual bath from the 
previous charge being 850 pounds. The 
power consumption worked out to 440 
kilowatt-hours per gross ton. Another 
test with a charge of 1,000 pounds gave 
560 kilowatt-hours per gross ton. 

09o 
Gas and Electric-Light Companies’ 
Stock. 

The Boston Committee on Public 
Lighting has reported in the Senate today 
a bill authorizing gas and electric-light 
companies in issuing their capital stock 
to have the price of the same determined 
by their directors. This places these com- 
panies on the same basis in this respect 
as the railroad corporations, which last 
year, by a special act, were so authorized 
to fix the price of new issues of their 
stock. 

The report of the public lighting com- 
mittee on price of new stock issued by gas 
and electric-light companies provides that 
any gas and electric-light company shall, 
upon increase in its capital, offer new 
sl:ares proportionately to stockholders at 
such price not less than par as deter- 
mined by directors. 

Such shares shall be offered in Boston 
or in other city or town as prescribed by 
the gas commission, and notice of time 
and place shall be published at least five 
times during the ten days preceding. No 
shares shall be sold or issued under this 
or the preceding section for a less amount 


to be actually paid in cash than the par 
value. 


ede 
New York Bridge Loop Subway. 
The $10,000,000 bridge loop subway, 


which is to connect the Brooklyn and - 


Williamsburg Bridges with a spur to the 
Manhattan Bridge, is said to be prac- 
tically completed, with the exception of 
the southernmost section connecting with 
the Brooklyn Bridge. 

That section as planned is to have & 
station underneath the new Municipal 
Building, at Centre and Chambers streets 
and Park Row. The station cannot be 
put in until the foundations for the 
building have been laid, and some months 
ago, at the suggestion of Mayor McClel- 
lan, the Public Service Commission had 
work on this section stopped. The con- 
tracts of the contractors on the other 
sections originally called for the comple- 
tion of the work by the first of last Jan- 
uary, but the Public Service Commission 
extended them until August. 


BY 
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THE DESIGN OF STEAM-ELECTRIC 
POWER PLANTS. . 


BY FRANK KOESTER. 


PIPING. 

Flexibility in a main and auxiliary 
sieam-piping system is of the utmost 
importance for the continuous operation 
of a plant. In connection with flexibil- 
ity, simplicity of arrangement is vital. 
The main pipe connections to the boilers 
may be of the single or double-header 
systems and the ring system ; of these, the 
single-header system is the one most gen- 
erally employed because of the present 
high standard of material, which is now 
relied upon to reduce the possibility of 
breakdowns. The size of pipes must be 
calculated to give a velocity of about 
1,000 feet for saturated steam and about 
9000 to 10,000 feet for superheated 
steam, depending upon the temperature. 


High velocities for superheated steam are 
used because this steam more closely re- . 


PASQUAY PIPE COVERING. 


sembles a fixed gas, and therefore it is 
hot as much affected as to friction as is 
saturated steam. 

With a high temperature of steam a 
greater amount of expansion of the pipes 
must be taken care of. The only proper 
method for taking care of the expansion 
Is the use of large radius bends. The 
radius must be at least five times the 
diameter of the pipe in order to prevent 
buckling of the pipe in the bending of 
the same. Anchors must be placed in 
Proper places to distribute this expansion 
equally in both directions and to mini- 
mize the vibration. 

It is one of the essentials in modern 
Power-plant practice to do away with 
cast fittings as far as possible, and these 
should be replaced by welded steel or 
von pipes with outlets and flanges welded 
: the Pipe itself. Different outlets may 
: welded in a single length of pipe, do- 
i away with the necessity of cutting 
a Pipe into sections and inserting fit- 
i mi This not only reduces the number 
e B but also reduces the liability 
a fakage, as the number of joints is 

Uced. The welding of fittings and 


other pipe outlets is carried out either 
by purely electrical, by the oxy-acetylene 
ct by the oxy-hydrogen processes. 

Piping for supplying steam to auxil- 
iaries should have a separate header sys- 
tem. 

In caleulating the size of the atmos- 
rheric exhaust piping, a velocity of from 
5,000 to 6,000 is figured, while in the 
connections to the condenser a velocity 
up to 30,000 fect is frequently chosen. 
This high velocity is due to the rarity of 
steam under vacuum; for instance, one 
pound of steam under a vacuum of 


cult and next to impossible to maintain 
a vacuum greater than twenty-eight 
inches. It is good practice not only to 
make the connection between turbine and 
condenser as short as possible, but also 
to employ but one or two flanges; such 
flanges are sometimes water-sealed. 

Care must be exercised in reducing the 
friction in all vacuum pipes as well as 
circulating water pipes to make all bends 
of long radius wherever possible. In 
low-pressure lines expansion may be 
taken up either by slip joints or other 
special expansion joints. 


FIFTY-NINTH STREET POWER PLANT, NEW YORK, SHOWING HIGH-PRESSURE 
SIDE OF NINE 5,000-KILOWATT ALLIS-CHALMERS ENGINES. 


twenty-four inches occupies 118 cubic 
feet, while at three pounds gauge pres- 
sure one pound of steam occupies a space 
of 21.5 cubic feet. 

In running pipes for conveying steam 
under partial vacuum it goes without say- 
ing that the runs must be made as short 
as possible. This is particularly essen- 
tial in steam-turbine installations, where 
high vacuums are maintained. Some 
turbine installations have been made in 
which vacuum pipes of rectangular area 
have been used, the manufacture of 
which necessitated the use of countless 
rivets, each rivet adding to the possibility 
of leakage and consequent loss of vacuum. 
In fact, in such construction it is diffi- 


Pipe covering, both for high and low 
pressure, must be of about eighty-five per 
cent efficiency, there being a number of 
makes which come up to this standard. 
A pipe covering of extraordinary effi- 
ciency (ninety-five per cent) is frequently 
used on the Continent of Europe. This 
style of covering is shown in an accom- 
panying illustration. 

That the same standard quality of ma- 
ierial may be used throughout a station 
the quantity applied differs for high- 
pressure and low-pressure work. 


PRIME MOVERS. 


The selection of prime mover, whether 
reciprocating engine or turbine, may be 
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considered a matter of opinion. Each 
has its advantages and disadvantages. 
The questions to be considered in the de- 
sign of power plants are: First cost, 
continuity of operation and low steam 
consumption. Whatever be the selection, 
Whether reciprocating engine or turbine. 
the prime mover must be designed to 
withstand a fair degree of superheat, by 
which is understood at least 150 degrees 
Fahrenheit of superheat. European en- 
gineers consider that high degree of su- 
perheat covers temperatures of from 250 
to 300 degrees of superheat, and in ex- 
ceptional cases 350 degrees Fahrenheit of 
superheat are employed. 

As already pointed out under the head- 
ing gf superheaters, the saving in steam 
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mches, thus giving a ratio of 1:2.1:6.2, 
the stroke being fiftv-two inches, and rev- 
olutions 83.5 per minute. 

During the past two years, both as to 
reciprocating engines and turbines, some 
remarkable instances of low steam con- 
sumption have been recorded, viz.: a 
7,000-horsepower, twin-compound engine 
at the Fifty-ninth Street plant, New 
York, 11.9 pounds per indicated horse- 
power-hour; 7,500-kilowatt Parsons tur- 
bine at the Williamsburg plant, 14.9 
pounds per kilowatt-hour; 5,000-kilowatt 
Curtis turbine at the L Street plant, Bos- 
ton, 13.5 pounds per kilowatt-hour ; 
§,000-kilowatt Curtis turbine at the Fisk 
Street plant, Chicago, 12.9 pounds per 
kilowatt-hour. 


i 1 ae D ak mi 
pe. Sl as 


INTERIOR OF A PLANT IN BERLIN, SHOWING ONE 6,000-HORSEPOWER AND FOUR 
3.000-HORSEPOWER SULZER TRIPLE-EXPANSION ENGINES, 


consumption is considerable, and in order 
to show more clearly the gain at different 
degrees of temperature of superheat, the 
following table will be of interest, repre- 
senting the steam consumption in pounds 
per indicated horsepower-hour of a 3,000- 
horsepower Sulzer engine, as installed at 
the “Louisen Strasse” plant in Berlin. 
The tests were with a gauge pressure of 
195 pounds at the throttle, where the 
temperatures were also measured. 


TABLE VI.—GAIN IN STEAM CONSUMPTION 
DUE TO SUPERHEAT. 


Saturated steam..... Temp 385° Fahr. 11.56 Ibs. 
130° Pahr...... Total temp. 565° Fahr. 10.13 Ibs. 
237° Fahr...... Total temp. 623° Fahr. 9.50 Ibs. 
265° Fahr...... Total temp. 650° Fahr. 9.41 lbs. 


The engine is of the four-cylinder, 
iriple-expansion type. The high-pressure 
cylinder is thirty-four inches, the inter- 
mediate cylinder forty-nine inches, and 
iwo low-pressure cylinders sixty-two 


An interesting report of a test at the 
uew Bennings plant, courteously furnished 
by L. E. Sinclair, general superintendent 
of the Potomac Electric Power Company, 
Washington, D. C., showing not only the 
steam consumption, but also other items, 
which will be of interest to the power- 
plant designer, is as follows, the plant 
consisting of two 5,000 and two 2,000- 
kilowatt Curtis turbine units: 

Steam consumption per kilowatt- 


DOUT wetdurs teaming EEA 14.13 lbs, 
Pressure at boiler.............. 180 lbs 
Pressure at turbine............. 175 lbs 
Temperature of superheat at 

DOUCT6.¢ 6 Mie ee E 160° Fahr. 
Temperature of superheat at tur- 

DTG E ie E E E accuse 120° Fahr. 
Temperature of feed water (open 

Bertely ori oye eerie aed: 190° Fahr. 
Temperature of flue gases....450° Fahr. 
Coal consumption per kilowatt- 

VOUT tui carne hale Sashes 2.2. Ibs. 
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British thermal units per pound 
OL COAL, a5, o0 es ered areas EESAN 14,500 
Cost per kilowatt-hour at the bus- 


þat eaa eke oe ee aes 57 cents 


While these are remarkable. figures, the 
manufacturers do not guarantee such low 
steam consumption. In order to obtain 
still better results it would be desirable 
that the manufacturers guarantee a steam 
consumption on the basis of the above 
showing, which, in order to secure a de- 
sirable margin for themselves, would 
spur them to do still better. 

The size of individual prime movers 
depends upon the size of the plant, and 
in selecting the number of units care 
must be exercised, that there may be one 
or more units held in reserve. It is cus- 
tcmary to install prime movers of as 
large a capacity as possible. In recipro- 
cating engines the limit in size of indi- 
vidual units has probably been reached 
with the 5,000 to 5,500-kilowatt units 
now used, but with turbines it will prob- 
ably not be long before even 14,000-kilo- 
watt units will be exceeded. At present 
there are several units in use at the 
Quarry Street station, Chicago, of 14,000 


kilowatts maximum capacity for continu- 


ous operation. Several views of these 
units were shown in the last issue. 

The fluctuation of load, particularly 
for railway and lighting service, demands 
a large number of reserve units. In or- 
der to reduce the number of such reserve 


units, American designers have intro- 


duced prime movers capable of standing 
au overload of fifty per cent. This prac- 
lice is peculiar to this country, a few 
exceptional cases occurring in Great Brit- 
ain, while none at all are known on the 
Continent, where prime movers are sold 
to carry an overload of only twenty to 
thirty per cent. Largely on account of 
their high economy at what would ordi- 
narily be regarded as overloads, one of 
the largest American turbine builders has 
recently begun to rate its turbines at that 
maximum capacity which they can safely 
maintain in continuous operation. 

It is the writer’s opinion that prime 
movers designed for fifty per cent over- 
load are in reality underrated. The 
horsepower at which a prime mover is 
rated must be that at which it operates 
most economically. Practice frequently 
shows that prime movers rated for fifty per 
cent overload operate most economically 
when the overload is twenty per cent. It 
will thus be seen that a prime mover oper- 
ating at its normal rated capacity would 
mean a loss in economy. Therefore its 
rating should have been raised. 
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CONDENSERS. 

High vacuum is essential, particularly 
in the use of steam turbines, to secure 
economy in steam consumption. Practice 
with some types of American prime 
movers has shown that for each inch of 
increase of vacuum the steam consump- 
tion will be reduced about one pound. 
It must be remembered that the higher 
the vacuum is carried the larger the con- 
densing apparatus necessary. The amount 
of condensing water required may be fig- 
ured from the following formula, in 
which I = temperature of supply water. 

D = temperature of discharge wa- 
| ter. 
S= total heat (sum of sensible 


and latent heat) of the 


steam at the pressure at 
which it leaves the engine. 


S— D 


= unit weights of supply 


water. 


ie P 
E 
Powe | 
i YA 7A a, whe WS D 
a ey ee Ue = 
. < y += = “ 
g Fag 3 Y a. Ay 
— f x r > . 
a a n 


5,000-KILOWATT BROWN-BOVERI-PARSONS TURBINE, ST. 
DENIS STATION, PARIS. 


This applies both to surface and jet 
condensers. 

As already stated, the condenser should 
be placed as close to the turbine as pos- 
sible, preferably adjoining same, an in- 
stance of which is found in the Curtis 
hase-condenser type of turbine. The dis- 
advantage of an arrangement of this kind 
lies in the fact that when the turbine 
exhausts non-condensing the circulation 
of water in the condenser must continue 
m order that the packing around the 
tubes remain in good condition. 

‘The pumps must be arranged conve- 
ment to and preferably around the con- 
densers for convertience in operation, and 
each condenser should have its own cir- 
culating water pump, air pump and hot- 
well pump (where such pumps are re- 
quired), in order to carry out the com- 
plete unit system. Vacuum breakers 
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must be used on the piping to the air 
pump to prevent the engine from run- 
ning away with a large vacuum on the 
exhaust end when the load is thrown off. 

The question as to whether steam or 
motor-driven auxiliary machinery should 


` be installed, depends upon the equipment 


of the plant. Where economizers are in- 
stalled to insure the heating of the boiler 
feed water to a high temperature, motor- 
driven auxiliaries should be used. Where 
the exhaust steam is used for heating 
the boiler feed water, it is desirable to 
use steam-driven auxiliaries to the extent 
that such exhaust steam may be required. 
Any further auxiliaries should be motor- 
driven, as these are more efficient. 
' The average steam consumption of both 
piston and plunger pumps for all steam- 
driven auxiliaries may be assumed to be 
fifty pounds per indicated horsepower. 
n motor-driven auxiliaries, assuming 
that the efficiency of the generator, mo- 
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Metropolitan Telephone Petition Dis- 

missed. 

The full bench of the Massachusetts 
Supreme Court has dismissed the petition 
of the Metropolitan Home Telephone 
Company for a mandamus to compel 
Superintendent of Streets Emerson, of 
Boston, Mass., to grant a permit to open 
up certain streets for laying wires. 

The order of the Board of Alderman 
for laying of the wires of the Metropoli- 
tan Home Telephone Company, which the 
Supreme Court refuses to order the su- 
perintendent to obey, gave that company 
rights in more than 200 streets, and the 
ccmpany claimed that the duty of the 
superintendent was only ministerial, and 
did not confer the right to set aside the 
order. 


oe 


Time for Wheel Guards Extended. 


At the regular meeting of the New 
York Public Service Commission held 


3.500-KILOWATT BRITISH WESTINGHOUSE TURBO-ALTERNATOR, 


NEARDEN POWER PLANT. METROPOLITAN RAILWAY, LONDON, 


tors, transformers, etc., is eighty per cent, 
and assuming that the current taken 
from the busbars is supplied by the gen- 
erator unit at thirteen pounds, the equiv- 
alent steam consumption is 15.6 pounds. 

The steam consumption of the com- 
bined auxiliaries of a plant varies from 
three to seven per cent of the total output 
of the plant. There are exceptionally 
few cases in which it will be below the 
first figure, while there are more in which 
it will run above the latter figure. The 
following table shows fair average figures: 


TABLE VII.—AVERAGE STEAM CONSUMP- 
TION OF AUXILIARIES. 


Per Cent 
Circulating PuMPS........ cc csc cece eee ee eee 1.5 
Alr PUMDS 3. 45508iscwests Senin Peli DE Kees 0.8 
Hot-well PUMPS........... cc cece eee eee eee eeee 0.3 
Boller-feed. “PUMPS... sss 6s oases eek a eee Caw es 1.5 
House puüuMpS.....sesssesossesoeresesossooonos 0.4 
OIL pumpS.....esssesesesesnaseosroseerresens >. 0.6 
Exciters ne i ARVET eee meee E eas a 0.5 


(To be continued.] 


May 25 the Metropolitan Street Railway 
recelvers were granted an extension of 
time in which to equip their cars with 
wheel guards. This extension was the 
result of a rehearing after the commis- 
sion issued its final order for wheel 
guards. The original order required the 
company to install fenders by August 15, 
and this time is now changed to July 15 
for 500 closed cars and October 15 for all. 
or 
United Railways of St. Louis Loses 
| Suit. 

The Court of Appeals at St. Louis, 
Mo., has handed down a decision in the 
Barrie case, holding that the United Rail- 
ways Company of St. Louis is liable for 
indebtedness of St. Louis Transit Com- 
peny. The decision is regarded as ren- 
dering the company Aiable to damage 
judgments | amounting \to7$1,500,000. 
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The Extension of Electric Service to 
Outlying Communities.’ 

The progress of the electrical art and 
the education of the general public have 
made it possible today to profitably supply 
electric service to communities whose size 
would have rendered such service out of 
the question but a few years ago. 

Within the states of Iowa, Minnesota, 
Wisconsin and the Dakotas there are to- 
day 670 central stations. Thirty-nine per 
cent of these are in towns of 1,200 inhabi- 
tants or less. Further than this, there 
are 188 towns of over 600 inhabitants 
which are not supplied with electric serv- 
ice. | 

It is safe to predict that within the 
next five or ten years, nearly all of these 
188 towns will be supplied with electricity. 
While it is said that electric power proper- 
ties in such small communities are not 
good investments, this statement is not 
borne out by facts. Many such properties 
are making excellent returns, and ‘it is 
unquestionably a fact that they are as suc- 
cessful as any other industry in the com- 
munities where they are located. 

The last central-station guide adds 210 
names to the list of operating central sta- 
tions, forty of them in states above re- 
ferred to. Eighty per cent of these new 
plants are started in the smaller towns 
and villages, and every plant so started 
` begets inquiries and discussion as to the 
advisability of establishing service in 
other communities of like size. The inter- 
est is widespread and vital, for each year 
people demand more conveniences; and 
those which ten, or even five, years ago 
were regarded as luxuries, are today neces- 
sities, even in the smallest communities. 

While there can be little or no doubt 
that these 188 communities will, in the 
near future, demand electric service, it 
rests entirely in the hands of the station 
manager of today as to whether this serv- 
ice shall be supplied from existing central 
stations, or whether new central stations 
shall be installed. Some of these towns 
and villages are so isolated as to lie ut- 
terly beyond reach of existing central- 
station lines, but at least sixty per cent 
of them are so located as to merit careful 
consideration as substation possibilities. 

The extension of electric service to vut- 
living cities and villages has been taken 
up systematically by a number of central 
stations during the past few vears. ‘That 
business obtained in this way is profitable 


1. Abstract of a paper by J. S. Knowlson, 
presented before the seventeenth annual con- 
vention of the Northwestern Electrical Associa- 
tion at Milwaukee on January 21, 1909 
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is best shown by the fact that year after 
year they reach out to new and more dis- 
tant communities, increasing their dis- 
tribution zone and bringing more people 
within reach of electric service. 

As yet, however, this method of in- 
creasing central-station load has not re- 
ceived the consideration at the hands of 
a large number of central-station managers 
which it merits. 

Up to the present time two general 
plans for supplying outlying communities 
have been used with success. 

The first and simplest method is the 
formation of a local company in the com- 
munity to be served, and the supplying of 
power to this local company at wholesale 
rates from the transmission lines of the 
central station. This plan has much to 
commend it. From the viewpoint of the 
community served, it makes the local com- 
pany a matter of local pride; built by 
local capital, managed by local men, with 
the bulk of the revenue being put directly 
back into local circulation. From the 
viewpoint of the central station, such an 
arrangement removes the burden of fran- 
chise getting, maintenance, repairs and 
operation, and reduces the amount of capi- 
tal which must be put, into the enterprise 
to the bare cost of the transmission line. 
The material reduction in first cost makes 
the plan particularly attractive to the 


‘smaller central stations and to those who 


for anv reason do not feel inclined to 
increase materially either their invested 
capital or operating expenses. 

On the other hand, the local companies 
in the communities so served stand as 
individual customers buying current at a 
low or wholesale rate, for which reason 
the gross revenue to the central station is 
less than it would be were the same 
amount of current sold at retai! rates. 
Whether or not the net revenue is also less 
is a matter for debate and individual con- 
sideration. Further, the local company 
may, at the expiration of its contract, elect 
to buy power from some other source, and 
for this reason it is often well to arrange 
for an option on a controlling interest in 
the stock, or if this is impossible, at least 
for a long-term contract. 

The second method of approaching 
these situations may be termed a straight 
substation proposition, the central-station 
company owning pole lines and distrib- 
uting systems and operating them as part 
of its own plant. 

In estimating whether or not the re- 
turns from any particular community will 
justify the supplying of that community 
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with power, detailed consideration should 
be given to the following factors: 


1. Revenue— 
a. Street lighting. 
b. Commercial lighting. 
ce. Power. 

2. First Cost— 

a. Franchise and right-of-way. 
b. Transmission line. 
c. Local distribution. 
3. Operating Expenses— l 
a. Depreciation, taxes and insur- 
ance. 
b. Cost of power. 
c. Maintenance and repairs. 
d. Bookkeeping. 

A fairly close estimate of revenue may 
be made by comparing the possibilities 
with those of similar communities al- 
ready served. In making an estimate of 
probable returns, however, the rapid prog- 
ress in the art must not be underesti- 
mated. With the advent of the tungsten 
lamp, commercial lighting has increased 
and customers heretofore unapproachable 
have been added to central-station lines. 
If a day service is maintained, farms along 
the transmission line should be equipped 
with motors. There is no section of the 
country where the rural population 18 80 
progressive as in your own, and they may 
be relied upon to take advantage of the 
rapidly increasing conveniences which are 
made available by the advent of electric 
service. 

It is difficult to make any general re- 
marks upon the subject of franchise and 
right-of-way. The community as a whole 
may be relied upon to welcome any propo- 
sition which contemplates increasing its 
comforts and the advantages of its town. 
While difficulties are sometimes experl- 
enced with some of the so-called town 
fathers, who, from one motive or another, 
believe it to be their duty to attempt to 
hold up all public-service corporations, the 
local authorities will, as a rule, meet the 
situation more than half way. 

It has been pointed out by those who 
have had large experience in these matters 
ihat it is always well in obtaining such & 
franchise to specify that power may not 
only be carried to the community which it 
is proposed to serve, but also through it 
in order that there may be no question 
raiced if in future it becomes expedient to 
serve other communities beyond this par- 
ticular town. For obvious reasons it is 
also well to specify and speak of transmis- 
sion lines as long-distance rather than 
high-tension distribution. 

Right-of-way privileges_are, as- 8 tule, 


me CO CRO ee NT eee ë ee i ee B 


ne . co aa Ss 


June 5, 1909 


obtained along highways, but when poles 
are placed on private property, written 
permission should always be obtained, or 
a nominal rental paid to avoid any possi- 
bilities of future friction. 

In considering the transmission line, 
the first attention must be directed to the 
determination of a suitable voltage. Cop- 
per is always a considerable item, and the 
generating voltage should be stepped up, 
when the saving in copper thereby ob- 
tained will equal or exceed the cost of 
suitable transformers. 

Line costs vary with the local condition, 
but for construction of this sort the sim- 
plest form is best. Thirty-foot, and often 
twenty-five-foot, poles are used, each pole 
carrying a two-pin cross-arm, and the 
third wire, if a three-phase circuit is run, 
heing carried by a pin insulator on top of 
the pole. 

If it has been necessary to use a pres- 
sure higher than 2,300 volts on the trans- 
mission line, this voltage should be 
stepped down through a bank of trans- 
formers located on the outskirts of the 
town, the transformers, protective fuses 
and lightning arresters being mounted in 
the simplest manner on poles. 

In the local distributing system, the 
street lighting demands primary consider- 
ation. This lighting will probably be 
done by incandescent lamps, either of the 
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of routine attendance, such as switching 
the street circuits on and off, together 
with the care of such slight troubles as 
replacing fuses, street lamps, etc. Fur- 
ther arrangement is often made in the 
same way for the reading of meters and 
the collection of bills on a commission 
basis. In other localities, the control of 
the street-lighting circuit is automatically 
taken care of by means of a time-clock 


‘switch which only needs to be wound up 


once a week. 

Bookkeeping and office expenses may be 
somewhat reduced by providing the meter 
reader with a manifolding bill book, hav- 
ing the meter reading recorded in dupli- 
cate, the reading multiplied by the rate 
and the original being left with the cus- 
tomer as his bill, while the copy is brought 
back to the office for file. The methods 
are legion, for wherever we find Yankee 
business men we will find new and im- 
proved schemes for decreasing cost and in- 
creasing efficiency. 

Although general figures are often mis- 
leading, and as a rule to be avoided in 
discussions of this sort, I present for your 
consideration the following table of data 
on transmission voltage, capacity, neces- 
sary outlay, and margin of safety and 
profit which may be expected from sub- 
stations in town of various sizes at vari- 
ous distances from the central station: 


Population 


Distance Substation from City Limits. 


Served Capacity of 
Subetatlon. Three Miles.| Six Miles. | Nine Miles. Twelve Miles 
2,300 V 2.300 V.  Jesessensuesess|oseseenuno nnno 
500 2 Kw. |Transmission................. | 3-phase 3-phase:. Nadie dna ested enire nii s 
Total investment............. $4,800 87.500: eeagycdeucae wae el Pan 
eee Margin of safety and profit...| 11.5% B.T% Os oc ne 
: (2.300 V 11,000 V. 11,000 V 11.¢00 V 
1,000 Transmission .............006. t 3-phase 3-phase 8-phase 3-phase 
i 60 KW. Total investment,............ 87.600 810,000 12. l4, 
Margin of safety and profit... 21% 13.5% 10% 5.5% 
Siaa a O a E 
2,300 V. 11,000 V. 11,000 V. 11,000 V 
Transmission s.es, | 3-phase 3-phase. 3-phase. 3-phase 
1,500 100 KW. |Totalinvestment............. 10.000 12,200 814,000 16, 
Margin of safety and protit,.. 25% 18.7% 13.92; 10% 
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street series type, or multiple. The series 
fystem will undoubtedly give more satis- 
faction, but it necessitates a transformer 
and some place to keep it. Local condi- 
tions will also readily determine this 
point. 

While the first costs of construction are 
Comparatively easy to estimate, it is in the 
operating and maintenance items that op- 
portunity arises for the ingenuity of the 
central-station man to devise methods by 
Which this semi-isolated load may be oper- 
ted most economically. | 
i Arrangements are often made with some 
it Storekeeper to carry incandescent 
i ps and supplies, and in return for the 

Trent consumed by him to take charge 


Total investment includes transmission, 
fifty poles to mile, transformers, meters, 
etreet lights and distributing system com- 
pletely installed. Cost of poles, cross-arm 
pins, insulators, etc., set ready to receive 
wire $9 per pole. Energy loss in trans- 
mission, five to ten per cent. Gross in- 
come from all classes of service, estimated 
at $4.50 per capita. Depreciation, insur- 
ance and taxes, ten per cent of total in- 
vestment. Maintenance and labor, fifty 
cents to $1 per capita. Cost of power at 
generating station. Busbars, 1.5 cents 
per kilowatt-hour, does not include depre- 
ciation, insurance, etc. Consumption of 
energy as recorded on station meters, 100 
to 120 kilowatt-hours per year. Margin 
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of safety and profit, expressed in per cent 
of total investment. | 

While these figures may serve as a guide 
in a very preliminary survey of the latent 
possibilities, the point which I desire to 
make most strongly is that there are large 
possibilities for the profitable extension of 
electric service for outlying towns and vil- 
lages, that these possibilities merit the 
consideration of the small central stations 
as well as the large, and, further, that the 
issue is one of today. 

Each day the demand from these com- 
munities for electric service is becoming 
more insistent, and as new small gener- 
ating stations spring up, the opportunities 
for extension of central-station lines are 
disappearing. 


CHO 
Electric Fire Hazards. 

The following is the minority report of 
the executive committee of the New Eng- 
land Insurance Exchange on the electric 
risk question: 

“We wish our associates to understand 
the reluctance with which the dissenting 
members of the executive committee feel 
called upon to make a minority report for 
the first time in the history of this organi- 
zation, but we are constrained so to do 
because the recommendation of the ma- 
jority is itself unprecedented, the object 
sought being against the practice and the 
purposes for which the organization was 
formed, which practice has maintained it 
successfully for more than twenty-five 
years. We recommend, therefore, that the 
supervision by this Exchange of rates and 
rules relating to electrical risks be not 
delegated to a central rating committee, 
as proposed.” 

At the semi-annual meeting of the Phil- 
adelphia Fire Underwriters’ Association 
the proposed amendments to the by-laws 
excepting electric railway risks from the 
mandatory application of the association 
schedules were rejected. It was believed 
by some of the members of the association 
that the adoption of the amendments as 
proposed might be held to imply the abro- 
gation of existing rates on such risks, or 
to submit the executive committee to pres- 
sure in the direction of taking immediate 
action to rescind or modify some rates on 


the class in question without reference to 


the central committee which is to be or- 
ganized. 

B. E. Blanchard, electrical inspector of 
the Chicago Board of Underwriters, who 
recently addressed the Fire Insurance 
Club of Chicago at the board rooms on 
various phases of his work, spoke princi- 
pally on the hazards of interior(wiring. 
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QUESTIONS AND ANSWERS. 


STARTING A SYNCHRONOUS Moror.— 
Kindly explain to me the method of 
starting a 710-kilowatt, 2,300-volt, three- 
phase, synchronous motor without using 
the starting motor—J. M. W., Ports- 
mouth, Va. 


lf there are no means available for 


starting the motor mechanically, such as 
by belt or gearing from some power- 
driven shaft, the synchronous motor may 
be started as an induction motor by con- 
necting the armature to the polyphase 
source and leaving the field circuit open 
till the motor is up to synchronous speed. 
In doing this, however, the load to be 
driven by the motor must be disconnected 
from it till at synchronism it may be con- 
nected by means of a friction clutch or 
magnetic clutch; if the motor drives a 
generator direct-connected to it, the gen- 
erator must he left on open circuit till 
full speed is attained; this precaution is 
necessitated by the fact that even at no 
Joad a large svnchronous motor takes a 
very large lagging armature current when 
started in this way, since it has but a 
small starting torque, and this abnormal 
current causes too serious a disturbance 
to the line potential. To minimize this 
disturbance it is desirable to use a start- 
ing compensator, which is an auto-trans- 
former, to reduce the line voltage applied 
at first to about one-half of the normal 
value: this is the same practice as made 
use of in starting a regular induction 
motor: as soon as the motor comes up to 
an intermediate speed the connection is 
thrown over to give full line voltage, at 
which the motor quickly runs up to syn- 
chronous speed. 


Oums, METERS, Etc.—A. What con- 
stitutes an ohm? A megohm? What 
does an ohm represent? Has voltage and 
amperage anything to do with an ohm? 
How many ohms resistance does the hu- 
man body possess? From what language 
does the word ohm come? B. In testing 
a house meter with a Westinghouse mas- 
ter meter having a constant of two-thirds, 
the house meter has a constant of 1.25; 
after running one minute the master me- 
ter records forty revolutions; how many 
shonld the house meter make? Kindly 
explain the use of a Westinghouse in- 
tegrating meter when testing house me- 
ters and how to check up house meters 
properly. C. Tf I know the load a cer- 
tain building will require, how can T find 
the number of circular mils a copper wire 
must contain in order to carry this load ? 


—R. W. F.. St. Louis. Mo. 

A. An ohm is defined as “the resistance 
affered to an unvarving electrice current 
hv a column of mercury at a temperature 
ef melting ice, 14.4521 grammes in mass, 


first time. explained the 
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and having a constant cross-sectional area 
and a length of 106.3 centimetres.” A 
megohm is equivalent to 1,000,000 ohms. 
An ohm is the practical unit of resist- 
ance. It is independent of the voltage 
and amperage of the current; however, it 
may also be stated as the resistance of a 
circuit through which passes an ampere 
of direct current at a difference of poten- 
tial at the terminals of the circuit of one 
volt; the number of ohms resistance in a 
circuit is calculated by dividing the volt- 
age at the terminals of the circuit by the 
amperes of current flowing through it. 


: The resistance of the human body varies 


with the age and physical condition of 
the individual, the location and size of 
the electrodes between which it is meas- 
ured and the dryness and general con- 
dition of the skin beneath the electrode 
contacts: for a voung adult in normal 
condition it may be between 350 and 
3,000 ohms. The word ohm is derived 
from the name of a German physicist. 
Dr. G&G. S. Ohm. who in 1826 for the 
relation be- 
tween electromotive-force, current and re- 
sistance. | | 

B. The number of rotations of the 
house meter multiplied by its constant. 
should equal the number of rotations of 
ihe master meter multiplied by its con- 
stant. Thus. if X is the number of turns 
of the house meter corresponding to forty 
{urns on the master meter, then 

2 5 
40 X — = X X —,or X = 21k. 
3 4 

The Westinghouse portable standard or 
master integrating meter has ils series 
coi] placed in series with the house meter 
and its pressure coil in parallel with that 
of the latter meter. The test is usually 
made at two loads, a light-load test at 
about four per cent of normal load and 
a full-load test. In each case the num- 
ber of revolutions of the master-meter 
disk made in the same time as, say, 
{wenty-five revolutions by the house-me- 
ter disk are carefully noted. The two 
products referred to above should be 
equal: if that of house meter is less than 
that of the master meter, then the honse 
meter is slow: if its product is greater, 
then it is running fast. The percentage 
of error is readily calculated by consid- 
ering the master meter’s product as 100 
per cent. The house meter has its re- 
tarding-disk magnets adjusted to give as 
near perfect accuracy as possible. 

C. The following general formula is 
used for the caleulation of the size of 
copper wire: 
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DxIxkK 
Circular mils = ————_— 
pXE 
in which D= length of the wire (one 
way) in feet, 
I = current (load) in amperes, 
E == volts between wires at re- 
ceiving end, 
p = percentage voltage drop in 
line, 
K = the constant 2,160 for di- 
rect-current circuits. 


CHANGE OF FAN-Moror FREQUENCY.— 
Please tell me what is necessary to change 
an alternating-current fan motor of the 
induction type from 133 to sixty cycles. 
—M. S. W., Linton, Ind. 

A reduction of frequency reduces the 
impedance of the motor so that it would 
tuke an excessive current at the lower 
frequency. To keep the current to a safe 
Value, it is necessary to rewind the coils 
with more turns of smaller wire, or, if 
rewinding is not desired, to place a re- 
sistance or reactance coil in series with 
{he machine in order to cut down the 
voltage. It may be cheaper and certainly 
will be more satisfactory to dispose of the 
125-evcle motor and to buy a sixty-cvele 
machine. 


MAKERS OF THE CHORALCELO.— Kindly 
give us the name and address of the 
makers of the Choralcelo, referred to in 
vour issue of May 8.—P. C. M., Phila- 
delphia, Pa. 

This new electric musical instrument 
has aroused considerable interest and a 
number of inquiries similar to the above. 
It is made by the Choraleelo Manutfac- 
{uring Company, whose address is: In 
care of Wilbur E. Farrington, 33 Broad 
Street, Boston, Mass. 

— eo — 


Melbourne Railways Not to be Elec- 

trified. 

Disappointment is felt by British elec- 
irical manufacturers as to the decision of 
the Victorian Railway Commission not 
to proceed with electrification of the Mel- 
bourne (Australia) suburban steam rail- 
ways. C. H. Merz, who was responsible 
for electrification of the first steam rail- 
way in Great Britain, had reported in 
favor of gradually electrifying some 129 
miles at a cost of $11,135,000. He re- 
ported that with the increased traffic to 
acctue, the scheme would be financially 
sound, but the commission does not agree 
with his estimates, and holds that for 
scveral years equally good or better finan- 
cial results can be obtained by overhauling 
steam rolling stock and running, an ac- 
celerated.. service. 
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The Southwestern Electrical and Gas 
Association—Fifth Annual Conven- 
tion. 

The fifth annual convention of the 
Southwestern Electrical and Gas Asso- 
ciation was held at the Southland Hotel, 
Dallas, Texas, on May 20, 21, and 22. 
President R. B. Stichter called the con- 
vention to order in the grand dining room 
of the Southland at 10:40 a. m. on Thurs- 
day morning, May 20, before a record at- 
tendance. A most cordial address of wel- 
„come was made by Harry L. Seay, Fire 
and. Police Commissioner. of Dallas, in 
the absence of Mayor Hay, who was out 
of the city. Commissioner Seay spoke in 
his happiest and most humorous style, as 
did also Sam A. Hobson, of St. Louis, 
who made the response. After some new 
members had been elected by acclamation, 
President Stichter proceeded to deliver 
his annual address, an abstract of which 
follows: 


PRESIDENT’S ADDRESS. 


“The state has just passed through the - 


unique experience of-a regular and two 
special sessions of our state legislature, 
and yet I am pleased to say that we find 
little that can: be called detrimental to the 
progress and development of the indus- 
tries represented here. I believe this con- 
dition is largely brought about through 
the education of the masses that it is not 
our intention or desire to realize profits 
from improper channels, or to favor the 
few most able to carry the burdens, I 
may safely say that the degree of success 
attained by you gentlemen here is at- 
tested by the degree of thoroughness in 
Which you have enforced your policies of 
treating all your customers and patrons 
alike. 

a believe that the success of the in- 
dustries we Tepresent will be greatly en- 
hanced through the organization of a 
Committee on uniform city laws. 

A committee composed of members of 
the executive committee can do much 
good through the organization of a pub- 
heity department, obtaining through the 
Recretary, or otherwise, information re- 
lating to the success or failure of the 
Policies of our industries, and in many 
ioe the industries themselves. You, as 
usiness men, would not undertake what 
hte a to have been tried by others 
lca ailed, unless you were satisfied your 
gia were different, and the 
ie me should apply to the operation 
| ee a companies where a natural 
a y, under - proper restrictions, 
= exist, This applies equally to pri- 

and municipal ownerships. ~ 
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“At the El Paso convention a year ago 
many of you recall the discussions brought 
about through the suggestion of the stand- 
ardization of the high “T” rail. I have 
often, during the past year, thought of 
the necessity of the standardization, not 
so much of the high “T” rail, because I 
was not interested particularly in that at 
that time, but the standardization of al- 
most everything connected with the prac- 
tical operation of our industries. We 
reed a standard rail, we need a standard 
system of accounting, and if you will stop 
to consider the saving in investment to be 
made in the standardization of many of 
our supplies, it seems to me strange that 
we, in the interest of good, should have 
been banded together for six years with- 
out the organization of a department to 


W. B. HEAD, PRESIDENT THE SOUTH- 
WESTERN ELECTRICAL AND GAS 
ASSOCIATION. 


assist in establishing standards that will 
assist 1n preventing the loss of life and 
capital, and make our supplies more uni- 
form and interchangeable. I want to 
recommend the appointment of a standing 
cominittee which shall act under the di- 
rection of the executive committee on 
standardization.” 

The following gentlemen were ap- 
pointed a committee to report on the rec- 
ommendations in the president’s address: 
H. S. Cooper, of Galveston, L. L. Ste- 
phenson, of Big Springs, and J. Balis 
Earl, of Waco. 

PRODUCER PLANTS FOR SMALL CENTRAL 
| STATIONS. 

After some general business, a paper 


‘was presented by W. B. Head, of the Ste- 


phenville Light and Water Company, 
Stephenville, Texas, on “Producer Gas 


- Plants for Small Central. Stations,” in 
- which he discussed the subject from the 
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operator’s rather than from the engineer’s 
standpoint. The producer plant, Mr. 
Head said, will give satisfactory service 
and materially reduce the fuel consump- 
tion, a very necessary desideratum toward 
reducing operating expenses in order to 
enter successfully into competition with 
gasoline and other new and improved 
lighting systems now on the market. The 
producer plant, in fact, was the only hope 
for many small central stations. 

The small steam plant is at best an 
extravagant affair, and most of those in 
use are extremely inefficient. Probably 
al least seventy-five per cent of the small 
steam plants in Texas are operating un- 
der conditions which require from ten to 
fifteen pounds of coal per brake horse- 
power per hour. Several builders of pro- 
ducer plants are guaranteeing a fuel con- 
sumption of from two to three pounds of 
lignite per brake horsepower-hour on a 
fifty per cent load factor. Considering 
the cheapness of Texas lignite and its al- 
most unlimited supply, the use of this 
fuel for producer plants should do much 
for Texas from an industrial standpoint, 
notwithstanding the higher cost of instal- 
lation of the producer plant and the bet- 
ter class of labor needed to operate it as 
compared with the steam plant. 


THURSDAY AFTERNOON SESSION. 


At the afternoon session H. S. Cooper, 
of the Galveston City Railway Company, 
read an interesting paper on the “Scope 
of Legal and Claim Departments and 
Their Relation to Each Other,” and W. C. 
Forbess, of the Northern Texas Traction 
Company, a paper entitled “Organization 
and Operation of a Claim Department.” 
Some general business and a Question Box 
discussion concluded the session. 


-FRIDAY MORNING SESSION. 


The Friday morning session was di- 
vided into two parts; the electrical men 
continued their meeting in the main din- 
ing room of the Southland Hotel, while 
the gas men convened in the private din- | 
ing room of the hotel. 

At the electrical meeting the following 
papers were read and discussed: “Lamps 
for Residence Illumination; Their Char- 
acteristics and Comparative Economy of 
Operation,” by Prof. Arthur Curtis Scott : 
and “Low-Pressure Turbines,” by Fred 
M. Lege, Jr. Abstracts of these papers 
will be given in future issues of the ELEC- 
TRICAL REVIEW AND WESTERN ELECTRI- 
CIAN. 

At the gas meeting the following pa- 


` pers were presented: “High-Pressure Gas 


Distribution for Commercial Purposes,” 
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by H. M. Moore; “A Method of Deter- 
mining the Total Sulphur in Gas,” by 
L. B. Morehouse; “Preparation of Purify- 
ing Material, and the Purification of 
Gas,” by Clark F. Farmer. 


FRIDAY AFTERNOON SESSION. 


At the Friday afternoon session the 
important and progressive policies, sug- 
gested by President R. B. Stichter in his 
annual address, were adopted by the con- 
vention. These are in short: Appoint- 
ment of a committee to draft uniform 
city laws, ordinances governing the op- 
eration of public-service corporations ; the 
establishment of a publicity department ; 
the appointment of two standardization 
committees; the fixing of a permanent 
office of the association, and the election 
or appointment of a permanent official to 
have charge of the office. 

For association expenses $2,000 for the 
ensuing year was requested. 

The rest of the session was occupied 
with a Question Box discussion, and a 
special supply men’s session was also held. 

On Friday evening the Sons of Jove 
assembled at the Southland Hotel and 
marched in procession to Turner Hall, 
where a “rejuvenation” was held and 
thirty-five new candidates initiated. 


SATURDAY MORNING SESSION. 


The Saturday morning session opened 
promptly at 10 a. m. with a paper by 
Thomas C. Cook, of the Waxahachie Elec- 
tric and Gas Company, Waxahachie, 
Texas, on “Economies That Can Be Made 
in the Operation of a Small Central Sta- 
tion,” following which was a lively dis- 
cussion of the Question Box, Prof. A. C. 
Scott presiding. General business, reports 
of the secretary, committees, and treas- 
urer, and the election of officers, etc., con- 
cluded the session. An executive session 
was afterward held. 

In the secretary’s report the fact was 
mentioned that 339 delegates had regis- 
tered at this convention, as against 140 
for the previous year and 157 for 1907. 
This should be very gratifying to the 
members of the association. 

The following officers were elected: 
President, W. B. Head, Stephenville; first 
vice-president, W. B. Tuttle, San An- 
tonio; second vice-president, J. E. Carroll, 
Beaumont; third-vice-president. C. H. 
Dunbar, Houston: treasurer, A. E. Judge, 
Tyler; secretary, E. T. Moore, Dallas. 

The Executive Committee consists of: 
W. B. Head, Stephenville; W. B. Tuttle, 
San Antonio; J. E. Carroll, Beaumont: 
C. H. Dunbar, Houston; A. E. Judge, 
Tyler; R. B. Stichter, Dallas; J. C. 
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Storm, Amarillo; L. L. Stephenson, Big 
Springs; J. W. Carpenter, Corsicana. 

An advisory committee and a finance 
committee were also elected. The Execu- 
tive Committee will decide on the next 
convention city and will make its report 
later. 

A generous scheme of entertainment 
was provided for the members and vis- 
itors, including automobile rides for the 
ladies, several luncheons, a theatre party 
and visits to public-utility plants and 
points of interest in the city and vicinity. 

A report of this convention would be 
incomplete without a special mention of 
the splendid souvenir programme, which 
was distributed to those present. This 
contained a history of the association, 
halftones of the officers, a roster of the 
officers, members, etc., programme of the 
meetings and entertainments, an ilus- 
trated guide to Dallas, “The Business 
Center of the Great Southwest,” and last, 
but not least, the Question Box of over 
250 questions and answers on electrical, 
gas and traction matters. The fifty-four 
advertisements, occupying 24 pages, netted 
the association a sum of $1,290. 
emo 

Illinois Leads in Electric Lighting. 

During the last six months 195 new 
electric-lighting companies have been 
formed in the United States and twenty 
in Canada and Mexico. The present total 
for the United States is 5,264 companies 
and 5,740, including Canada, Mexico and 
the West Indies. These figures show a 
total gain of 276 plants for the corre- 
sponding figures of a year ago. 

Of the total 5,740 plants included no 
fewer than 3,193 carry electrical supplies. 
As many as 4,154 of the plants have al- 
ternating current, while apparently 1,669 
ere direct. Of the plants enumerated, 
125 report themselves as pure transmis- 
sion, while 594 others are either lighting 
and transmission, or else include railway 
work as well. 

Illinois has still the largest number of 
plants—398—though outside of Chicago 
few of them are of considerable magni- 
tude. New York has 358 and Pennsyl- 
vania, 346, the last state gaining fourteen 
in the six months. Ohio has 289, Michi- 
gan 253, and Texas the large number of 
228, surpassing Indiana with 218 and 
Towa with 207. Oklahoma has already 
seventy-six, and New Mexico fifteen. The 
largest gain in the half-year is in New 
York, with seventeen, which compares 
with the fourteen in Pennsylvania. As 


a matter of fact, the gains are distributed 


all over the country. 
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The National Irrigation Congress. 

The National Irrigation Congress will 
hold its seventeenth session in Spokane, 
Wash., August 9 to 14, inclusive. It is 
estimated that between 4,000 and 5,000 
delegates will be in attendance from this 
country and abroad. President Taft and 
several of his cabinet ministers may also 
be present. 

Chief executives of twenty-five states 
and territories are to be present on Gov- 
ernors’ Day, August 13, when Governor 
Hay of Washington will preside at a 
joint meeting of the governors and con- 
gressional representatives of the Western 
States to discuss ways and means of ob- 
taining national and state legislation to 
encourage the development of the country 
as a whole and to conserve its natural 
resources. 

The national officers of the 1909 con- 
gress are: President, George E. Barstow, 
Barstow, Texas; first vice-president, H. D. 
Loveland, San Francisco; second vice- 
president, R. E. Twitchell, Las Vegas, 
N. M.; third vice-president, I. D. O’Don- 
nell, Billings, Mont.; secretary, B. A. 
Fowler, Phoenix, Ariz. ; assistant secretary, 
F. H. Griswold, Chicago; foreign secre- 
tary, Rev. Dr. E. McQueen Gray, Carls- 
bad, N. M. 


SoHo 
Central Station to Supply Power for 
Southern Pacific Suburban Lines. 

In regard to the power to be furnished 
the Southern Pacific’s suburban service in 
San Francisco by the Great Western 
Power Company, H. St. Sinclair, vice- 
president of the Edison Electric Com- 
pany, who took entire charge of the Great 
Western Power Company of San Fran- 
cisco on June 1, states that his company 
has closed a contract with the Southern 
Pacific Railroad to furnish power for the 
cperation of all the suburban lines of that 
ccmpany in and around San Francisco, 
such as the broad gauge and its Alameda 
lines. 

Mr. Sinclair says $2,000,000 will be ex- 
pended by the power company in the next 
iwo years, in addition to the $8,000,000 
already invested, and that the ultimate 
improvements planned will represent an 
cutlay of an additional $20,000,000. 

“This company is building for the fu- 
ture,” he said, “and within ten years it 
will be equipped to supply 500,000 horse- 
power, where it is now supplying 60,000 
horsepower. A dam to cost $800,000 will 
be started on the Feather River next fall. 
Plans are also being prepared for one of 
the largest artificial reservoirs in the 
world.” 


Ww 
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Annual Convention of the American 
Institute of Electrical Engineers. 


The twenty-sixth annual convention of 
the American Institute of Electrical En- 
gineers will be held at the Hotel Fronte- 
nac, Frontenac, Thousand Islands, N. Y., 
from June 28 to July 1, 1909. 

The Institute headquarters during the 
convention will be at the Hotel Fronte- 
rac. On arriving at the hotel each mem- 
ber should register at the headquarters 
and obtain an identification badge. The 
convention sessions will be held in the 
hotel. 

The following programme, subject to 
changes, has been arranged. 


MONDAY, JUNE 28. 


Morning Session, 10 a. m.—Louis A. 
Ferguson, president’s address. A. E. 
Kennelly, C. A. Wright and J. S. 
Van Bylevelt, “The Convection of Heat 
from Small Copper Wires;” E. F. W. 
Alexanderson, “Alternator for 100,000 
Cycles ;” L. W. Chubb, “Method of Test- 
ing Transformer Core Losses Giving 
Sine-Wave Results on Commercial Cir- 
cuits ;” M. G. Lloyd and J. V. S. Fisher, 
“Testing of Transformer Steel.” 

Afternoon Session, 2 p. m.—F. Creedy, 
“A Sketch of the Theory of the Ad- 
justable-Speed, Single-Phase Shunt In- 
duction Motor;” E. F. W. Alexander- 
scn, “Repulsion Motor with Variable- 
Speed Shunt Characteristics > A. Miller 
Gray, “The Heating of Induction Mo- 
tors;’ S. V. Charters, Jr., and W. A. 
Hillebrand, “Reduction in Capacity of 
Polyphase Motors Due to Unbalancing in 
Voltage;” A. S. Langsdorf, “The Current 
o of the Single-Phase Induction Mo- 
or.” 

TUESDAY, JUNE 29. 


Morning Session, 10 a. m—P. H. 
Thomas, “Output and Regulation in 
Long-Distance Lines;” P. H. Thomas. 
“Calculation of the High-Tension Line;” 
J. B. Taylor, “Even Harmonics in Alter- 
nating-Current Circuits > J. B. Whit- 
head, “The Resistance and Reactance of 
Armored Cables.” 

Evening, 6 p. m.—Dinner and discus- 
“mon by the sections committee and scc- 
ton delegates, 

Evening Session, 8 p. m.—W. S. Moody 
and G. Faccioli, “Corona Phenomena 
m Air and Oil and Their Rela- 
tion to Transformer Design;” E. E. F. 
Creighton and S. D. Sprong, “Surges on 
Cable Systems with Aluminum Cell Pro- 


tection»? J, L, Woodbridge, “Split-Pole 


onverters and Storage-Battery Regula- 
on.” 
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Parallel Session, Tuesday, 8 p. m— 
H. C. Specht, “Function of Flywheels 
in Connection with Electrically Oper- 
ated Rolling Mills;’? K. A. Pauly, 
“Alternating-Current Motors versus Di- 
rect-Current Motors in Steel Mills;” 
E. W. Yearsley, “Rolling-Mill Motors ;” 
E. Friedlander, “Electrically-Driven Roll- 
ing Mills;” B. Wiley, “Power Require- 
ments for Rolling High-Carbon Steel of 
Small Section ;” C. T. Henderson, ‘“Elec- 
trical Control for Rolling-Mill Motors.” 


WEDNESDAY, JUNE 30. 

Morning Session, 10 a. m.—L. W. 
Townes, “Some Considerations in De- 
signing Heavy-Capacity Fuses;”? C. J. 
Fechheimer,.’ “Comparative Costs of 
Twenty-five-Cycle and Sixty-Cycle Alter- 
nators;” I. E. Hanssen, “Calculation of 
Iron Losses in Dynamo-Electric Ma- 
chinery ;” J. N. Dodd, “Auxiliary Poles 
for Direct-Current Machines;’? L. T. 
Robinson, “Electric Measuring Devices ;” 
C. A. Adams, “Electromotive-Force Wave- 
Shape in Alternators.” 


THURSDAY, JULY 1. f 
Morning Session, 10 a. m.—F. B. Jew- 
ett, “The Modern Telephone Cable;” 
C. A. Adams (title of paper not yet an- 
nounced); C. R. Dooley, “The Education 
of the Electrical Engineer ;” C. P. Stein- 
metz, “The Value of the Classics in En- 
gineering Education.” 


ENTERTAINMENT. 

The ‘convention committee announces 
the following social functions: 

No entertainment has been planned for 
Monday afternoon, but boating, fishing, 
golf, croquet and other outdoor pastimes 
will be available. 

On Monday evening there will be a re- 
ception and dance at the Hotel Frontenac. 

On Tuesday afternoon there will be a 
qualifying round in a handicap golf tour- 
rament. The first eight will qualify for 
the semi-finals. There will also be a 
women’s putting contest. 

Tuesday evening there will be a wom- 
en's bridge tournament. 

Wednesday morning there will be a 
daylight steamer excursion for women 


through the Thousand Islands. The semi- . 


finals of the golf match and a driving con- 
test will be held Wednesday afternoon. 

Wednesday evening there will be a 
searchlight trip of fifty miles among the 
islands on a large boat for both men and 
women. 

The finals of the golf tournament will 
take place Thursday afternoon. 

Prizes will be given for the various 
cempetitions and tournaments, as well as 
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for the largest fish caught during the 
convention, and also for the largest 
“catch.” 

It is proposed to have available a num- 
ber of launches which can take small par- 
ties around through the islands, these 
parties to be made up by the individuals ° 
wishing to take advantage of them. Ap- 
plication may be made to any member of 
the convention committee. Golf will be 
available for men and women at any 
time, as the golf links are udjacent to the 
hotel and are readily accessible. There 
is a fine nine-hole course. Individuals 
can obtain guides and rowboats at a mini- 
mum charge for fishing at any time. The 
fishing is excellent. 


TRANSPORTATION. 


It has been deemed inexpedient to make 
application for reduced rates on the cer- 
tificate plan as heretofore, chiefly on ac- 
count of the fact that the railroad com- 
panies which still use this plan have this 
year raised the rates. Practically all 
ihe transportation companies will have 
special summer excursion rates to the 
Thousand Islands in force at the time of 
the Institute convention. These rates are 
in general the most advantageous that 
can be obtained, and in most cases are 
very little, if any, in excess of the rates 
that might be obtained under the certifi- 
cate plan. Members should consult their 
local ticket agents regarding routes and 
rates, preferably several days before they 
intend to start for the convention. 


HOTEL RATES. 

Every member should arrange for his 
own hotel accommodations. Early appli- 
cation is desirable. Correspondence on 
this subject should be addressed to the 
Hotel Frontenac, Frontenac, N. Y. The 
management of the hotel has made the 
following rates, on the American plan, 
for members and guests attending the 
convention: Four dollars per day per 
person for room without bath; $5 per 
day with bath. The rate per day per per- 
son is the same whether one or two per- 
sons occupy a room. 

The 1909 convention committee con- 
sists of: C. W. Stone, chairman, Sche- 
nectady, N. Y.; A. W. Berresford, Mil- 
waukee, Wis.; W. A. Bucke, Toronto, 
Canada; Sidney Hosmer, Boston, Mass. ; 
John W. Lieb, Jr., New York city; J. C. 
McQuiston, Pittsburg, Pa.; D. F. Schick, 
Philadelphia, Pa.; A. M. Schoen, At- 
lanta, Ga.; S. D. Sprong, New York; 
Earl Wheeler, Washington, D. C.; J. C. 
Wray, Chicago, Ill.; L. S. Streng, Louis- 
ville, Ky. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


THE LEPEL SYSTEM OF WIRELESS 
TELEGRAPHY. 


One of the deficiencies of most of the 
present systems of radiotelegraphy is that 
the spark gap which is shunted with a 
condenser circuit has to be made compara- 
tivelv large for the energy of oscillations 
produced, in order that the disruptive dis- 
charge across the gap shall not be followed 
by arcing. The Lepel system of wireless 
telegraphy permits the use of a large sup- 
ply of energy with a very small gap. In 
one arrangement of the Lepel transmitter, 
a continuing source of electric energy is 
supplied through resistances to two elec- 
trodes which are separated by thin disks 
of paper with a hole punched through the 
center. The electrodes are also connected 
to two oscillatory circuits of different ca- 
pacities, but having the same natural fre- 
quency. The radiating circuit is coupled 
inductively to one of these circuits. It is 
found that a rapid succession of sparks 
takes place across the gap, gradually burn- 
ing away the paper, oscillatory currents 
at the same time surging in the condenser 
eircuits. The action would appear to be 
as follows: The condensers are charged 
till the sparking potential is reached; a 
spark passes, and a small portion of the 
oscillatory energy probably follows the 
spark, but as the oscillation constants of 
the two circuits are the same, and very 
slightly damped, the discharge tends to 
take place in the complete circuit with 
both condensers and both inductances in 
series. As this discharge hardly flows 
through the gap, the source of supply con- 
tinues to charge the condensers instead of 
arcing across the electrodes. 1f sparking 
only took place at one point, the local 
heating would make the air between the 
electrodes conducting, and an are would 
be formed. The action of the paper 1s 
apparently to keep the sparking points 
continually on the move. The latest ar- 
rancement of transmitter is shown in Fig. 
1, in which it is apparent that the aerial 
circuit: replaces one of the oscillatory cir- 
cuits in the apparatus described above. 
To the extreme left are the source of elec- 
EE are 
the electrodes separated by the annular 
paper disks—in practice usually two 
pieces of foreign note paper (very thin, 
tough writing paper). The aerial cireuit 


trie energy and the resistances, 


and oscillation circuit are doubly coupled 
—a very loose electrostatice coupiing at 
the electrodes and a variable electro- 
magnetic coupling between the in- 
ductances CD. It is said that however 
fast this last coupling is made, only 
one principal wave is detected. The 
receiving circuits form a modified Stone 
arrangement, as shown in Fig. 2. The 
circuits A and B are oscillating; circuit C 
is aperiodic. The detector D is usually 
of the thermo-electric type. At the Twick- 
enham station, which the writer (C. C. F. 
Monekton, M. I. E. E.) saw through the 
courtesy of Dr. Erskine Murray, consult- 
ing expert to the Lepel Wireless Telegraph 
Svndicate, the energy was taken from the 
lecal electrie supply company at a pressure 


Earth Earth 


FIG. 1.—NEW TYPE FIG. 2.—RECEIVING 
TRANSMITTER. CIRCUITS. 


of about 480 volts. A bank of incandes- 
cent lamps in series reduced the pressure 
across the electrodes to from 250 to 350 
volts, and the current used was about four 
amperes. A 200-watt lamp held against 
the aerial was well lit, and from the read- 
ing of the hot-wire instrument in the 
acrial circuit it would appear that 300 
watts or more were being radiated. The 
syndicate at present is at work perfecting 
an arrangement for imposing a low fre- 
quency on the high-frequency oscillations, 
so as to give a musical note in the receiver, 
and thus allow the use of a monotone tele- 
phone, which would take the place of the 
ticker of the Poulsen system. A large 
range of notes can now be transmitted 
from the svndicate’s Slough station. The 
writer was impressed by the smallness and 
simplicity of the apparatus for connecting 
the direct-current supply into ligh-fie- 
quency oscillations, and the system should 
lead to considerably reduced cost for ra- 
diotelegraph apparatus. It was not ap- 


parent how svntonic the system is at pres- 


ent, but a very great improvement will be 
reached when most of the wave train can 


be cut out so that only that portion will 
be employed which will give a definite 
note in a monotone telephone receiver.— 
Abstracted from Electrical Engineering 
(London), May 18. | 
< 

ELECTRIC DRIVE IN TEXTILE FACTORIES. 

The opinion is often expressed that 
electrice driving, especially on the indi- 
vidual system, absorbs more power than 
does the steam engine with its shafting 
in a mill. In admitting this to be a fact 
in many instances, it is asserted that in 


‘such cases the motors employed have a very 


low degree of efficiency. The advantage of 


-economy in power is to be gained by the 


use of highly efficient motors; but the 
working of installations with these is more 
costly, which is sometimes an obstacle 
to its adoption. Nevertheless it is argued 
that advantages must be gained by using 
perfect motors, even if they are nullified 
somewhat by the additional outlay. In 
deciding whether it is advisable to adopt 
individual or group driving, much de- 
pends upon the class of machines to be 
driven, as well as upon the conditions of 
the district in which the mill is situated. 
With individual driving the manipulation 
and upkeep are simpler and cheaper than 
with group driving. Furthermore, with 
single driving, the motors can be worked 
in any convenient position. By connect- 
ing the motors directly to the machines, 
the latter, it is stated, run more evenly 
than when several are driven from one 
shaft; and as the former system is more 
favorable to high speeds, it would seem 
to be more suited to the present demands 
of the textile industry. In adopting elec- 
tric driving, it is important to select mo- 
tors of the simplest construction, and such 
as are easily manipulated. For this rea- 
son, only three-phase alternating-current 
motors can usually be emploved success- 
fully, and, where possible, they should 
have short-circuited rotors. Direct-cur- 
rent motors are no longer considered suit- 
able, on account of their having a commu- 
tator. Fer the same reason, three-phase 
alternating-current motors with slip-rings 
are unsuitable in most cases. Again, 
ventilated enclosed motors, with the com- 
mutators and slip-rings invisible, are also 
less in favor, because it is difficult to dis- 
cover when thev are out of order. In tex- 
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tile mills the motors should be completely 
covered in, so as to be protected from dirt 
and dust, otherwise the ventilation will 
become obstructed and hence the motor 
unduly heated. It must be admitted, how- 
ever, that these completely covered-in mo- 
tors are liable to become more heated than 
are uncovered ones; but this disadvantage 
may be overcome by using motors of the 
highest efficiency, that is to say, with all 
the loads coming into operation at once. 
It is not sufficient that the efficiency 
should be high with normal load, and af- 
fected with a lighter or a heavier load. 
In comparing the cost of the two systems 
the group drive is considered less costly 
when only regarded from the electrical 
standpoint; but when everything is taken 
into account, the individual drive is pref- 
erable in every way.—Abstracted from 
The Indian Textile Journal (Bombay, 
India), for April. 
a 
DR. KUECH’S NEW FORM OF QUARTZ 
LAMP. 

The quartz lamp is a mercury-vapor 
lamp of high economy (0.25 watt per 
Hefner candle) and long life (2,000 to 
3,000 hours). It owes these advantages 
to the employment of quartz glass as en- 
closure for the mercury-vapor arc. Quartz 
glass has a very high melting point and 
withstands all temperature changes with- 
out cracking, and therefore the mercury 
vapor may be heated to very high temper- 
atures. The mechanical part of the quartz 
lamp is very simple and serves only for 
starting the lamp, not for regulating the 
arc, and is therefore subject to no wear. 
The construction of the lamp, and the 
circuit arrangement are shown in the il- 
lustration. The burner consists of a short 
quartz tube, carrying at each end a cylin- 
drical quartz vessel filled with mercury, 
into which the terminals are led. It is 
supported in its axis az in two bearings; 
by means of the rod v it is connected with 
the armature r of shunt magnet q, and 
upon turning on the lamp it is tilted about 
s axis in such a way that the positive 
pole vessel is raised and the negative low- 
ered, so that mercury flows from one pole 
vessel to the other and a conducting con- 
nection is established between them. The 
current thus arising magnetizes the chok- 
mg coil 7, which attracts its armature o, 
and thereby opens the circuit of the tilt- 
ing magnet q at p. The burner then re- 
anes its original position, the mercury 
parte in the tube, and an arc is formed at 
the breaking point. This arc will be 
maintained only if the burner is evacu- 
ated; if there is air in the tube the arc 
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will be extinguished and the tilting be- 
gins anew. This will be repeated, if there 
is only a little air in the burner, until 
sufficient mercury has evaporated to main- 
tain the arc. The high efficiency of the 
quartz lamp is due to the fact that the 
mercury vapor in it is heated extremely 
high; its temperature is estimated at 
5,000 to 6,000 degrees centigrade. This 
enormous heat can be attained: only by 
simultaneously raising the pressure of the 
vapor in the burner. As there is no pres- 
sure in the highly evacuated burner imme- 
diately after starting the lamp, the tem- 
perature of the arc is low in the begin- 
ning, and the tension at the terminals of 
the burner and its illuminating power are 
small. Gradually the mercury in the pole 
vessels is heated by the arc, the vapor pres- 
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QUARTZ LAMP FOR 3.5 AMPERES, 220 
VOLTS. 
sure rises and the resistance of the arc and 
the tension at the burner terminals in- 
crease. The resistance in the circuit must, 
of course, be varied to correspond to the 
change of resistance in the arc. In the 
beginning it must be high and then grad- 
ually diminished. This change is effected 
by the use of iron-wire resistances (hi). 
Iron has a very high temperature coeffi- 
cient and its resistance increases fourfold 
when it is brought to a low red heat by 
the current, as happens in the quartz lamp 
resistances. From ten amperes in the be- 
ginning the current gradually falls to 3.5 
amperes on account of the change in the 
resistance of the arc and iron wires. The 
vapor pressure in the burner rises accord- 
iag to the increase in the tension of the 
arc. When the burner is in a stationary 
condition—that is, under a tension of 180 
volts at its terminals—the vapor pressure 


_ flywheel. 
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is one degree atmosphere ; consequently 
the walls of the burner are not subjected 
to any pressure from the interior or from 
the outside, which fact contributes greatly 
to its durability. At the present time one 
type of burner is manufactured for ten- 
sions between 100 and 130 volts, which 
absorbs four amperes and eighty-five volts 
and gives 1,200 Hefner candles. For ten- 
sions between 200 and 250 volts two types 
of burner are made, one for 2.5 amperes, 
160 volts and 1,500 Hefner candles; the 
other for 3.5 amperes, 180 volts and 3,000 
Hefner candles. Smaller lamps are in 
preparation.—T'ranslated and abstracted 
from Elektrotechnische Zeitschrift (Ber- 
lin), April 29. 
< 

MORE POWER FROM THE SAME FUEL. 

Used under a boiler to develop steam 
for a steam engine, only about eight per 
cent, under average conditions, of the 
heat energy available in a pound of coal 
is turned into useful energy at the engine 
When this same coal is used 
in a producer plant to make gas for a gas 
engine, from fifteen to twenty per cent of 
its available heat energy is transformed 
into useful energy at the flywheel. The 
Norton Company, at Worcester, Mass., has 
installed a producer-gas-engine equip- 
ment, including a 500-brake-horsepower, 
four-cycle, double-acting gas engine, di- 
rect-connected to a 300-kilowatt electric 
generator. The producer is of the pres- 
sure type. According to figures given by 
George N. Jepson, assistant superintend- 
ent of the Norton Company, the initial 
cost of this plant, including the electrice 
generator, producer plant, holder, piping 
and erection, was $84.43 per brake horse- 
power. Based on a working day of ten 
hours and 300 working days in a year, 
this plant costs to dperate thirty dollars a 
brake horsepower per year, which includes 
the cost of coal at five dollars a ton and 
a depreciation charge of three per cent. 
These results compare very favorably 
with those of steam-engine plants, for 
which a cost of forty-five dollars a year 
per brake horsepower is a fair average 
figure.—A bstrated from Factory, for May- 
June-July. 


ede 
Power in the United States. 

At the time of the last census there 
was a total of about 11,300,000 horse- 
power used in the operation of the fac- 
tories of the United States. Of this about 
seventy-seven per cent was steam, fifteen 
waterpower, and less than two per cent 
gas power. In the past ‘nine years the 
use of waterpower has greatly increased. 
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Motor-Driven Traveling-Head Face 
Grinder. 

Progress in one direction of manufac- 
turing begets progress in another. This 
is no better instanced than in the de- 
velopments which have taken place in 
recent years in machine tools. The use 
of high-speed steel for the tools has per- 
mitted the more rapid machining of ordi- 
nary work, and hence a redesign of the 
tools, as well as the working of the grades 
of hardened steel. But the progress has 
gone so far in its demands for all sorts 
of hardened steel products that in some 
instances it is more satisfactory to re- 
move the material by grinding than by 


MOTOR-DRIVEN TRAVELING-HEAD FACE 
GRINDER. 


machining. It is interesting to recall 
that but a few years ago grinders were 
used only for sharpening tools, and were 
not very satisfactory for that, while now 
they grind away not the tool that cuts 
the metal, but the actual work that is 
to be done. 

A very satisfactory type of traveling- 
head grinder, herewith illustrated, is 
known as a face grinder. It is particu- 
larly adapted to the work of structural 
iron workers, bridge builders, safe mak- 
ers, and manufacturers in kindred lines, 
where it is necessary to grind to very 
exact figures any materials that are liable 
to be too hard to be machined, such as 
beams, columns, steel safe plates, cast- 
iron floor plates, iron staircases, cast-iron 
fences and railings. 

As shown in the illustration, the grind- 
ing head is direct-connected to an electric 
motor, which, together with a very heavy 
outboard bearing, is mounted on a large 
base, moving on ways. The motor has 
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an extended shaft to carry the grinder 
chuck. The work is stationary, being 
bolted to the large platen in front of the 
twenty-two-inch emery ring, while the 
ring rotates and also moves slowly back 
and forth from end to end of the platen. 
The reversing is done by a hand lever, 
when the machine is in use, but auto- 
matic stops are provided at each end of 
the extreme travel to prevent over-travel 
should the attendant neglect to reverse 
the feed. The maximum traverse feed 
of the grinder is one-half inch, and 
is operated by a hand-wheel and miter 
gear on the splined shaft in the front of 


A Differential Axle Coupler.. 


The only vehicles in use to any consid- 
erable extent in which the wheels do not 
operate differentially are railroad cars. 
The consequence is that an enormous ag- 
gregate amount of power is annually 
wasted on steam, electric, and other rail- 
roads, especially on overcoming friction 
through the slip of the inner wheels in 
rounding curves. 

Up to the present the many devices that 
have been invented to give the wheels a 
differential movement have all failed. A 
new differential coupling, however, has re- 
cently been invented by B. R. Seabrook, 
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DIFFERENTIAL AXLE COUPLER. 


the machine. The longitudinal travel 
of the grinder is obtained from the 
powerful feed screw shown in the illus- 
tration. Attention is called to the fact 
that the travel, twenty feet per minute, 
is somewhat faster than might be sup- 
posed from the thread of the screw, as 
a triple thread is used. The lead screw 
is driven by a second motor, not shown 
in the illustration. 

The grinder is driven by a standard 
Westinghouse type S compound-wound, 
direct-current, ten-horsepower motor, to- 
tally enclosed, and running at 1,100 rev- 
olutions per minute. Where required, an 
alternating-current motor may be sup- 
flied in place of the direct-current motor. 
The size of the motor to operate the lead 
screw is dependent upon the nature of 
the work to be performed, that is, the 
amount of metal to be removed. 

The machine shown is a 102-inch face 
grinder manufactured by the Diamond 
Machine Company, of Providence, R. I. 


a well-known engineer, which has emerged 
successful from some very exhaustive 
trials as to its efficiency and reliability 
by independent and skeptical parties. 
The device is extremely simple, as it 


is held together without bolts, screws or 


rivets, the parts being assembled by hy- 
draulic pressure in the same way that the 
wheels are pressed and held on to the 
axle. 

The action of the differential axle 
coupler is merely to permit one-half of 
the axle, with its wheel, to revolve inde- 
pendently of the other half. Lubrication 
is permanently accomplished by the forc- 
ing in of graphite under enormous pres- 
sure during assembling. The construc- 
tion of the coupling is clearly shown in 
the illustration. 

Several railroad companies are making 
trials of this new axle coupling, which is 
manufactured by the American Differen- 
tial Railway Axle Company, Los Angeles, 
Cal. 
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Woods Electrics. 

The Woods Motor Vehicle Company, 
Chicago, Ill., which specializes on the 
Queen Victoria type of car, shown in the 
accompanying illustration, puts out a fine 
line of these electric automobiles for city 
use, the salient features of which are de- 
ecribed below. 

With the exception of the Hess-Bright 
bearings, the Exide batteries, the tires and 
the raw materials, all parts of the Woods 
Electrics are made in their own factories. 

Forty-cell batteries are used on these 
cars, as being the largest number that can 
properly be charged at the supply pres- 
sure of 110 volts, which prevails in this 
country. This is commendably good prac- 
tice and reduces the cost of charging and 
upkeep to a minimum. 
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ends of the shaft are mounted on outboard 
bearings, the housings of which are sup- 
ported on short transverse studs, so that 
they can swing in the longitudinal direc- 
tion of the car. Each outboard housing 
is connected to the rear axle by a distance 


rod made of two sections joined by a . 


turnbuckle, so that the chain tension can 
be adjusted without destroying the axle 
adjustment. This type of construction 
climinates the side drag on the tires which 
would result if the housings were fixed, 
and considerably reduces the power con- 
sumption when traveling over rough 
roads, as proved by actual test. 

The four-pole, series-type motor has 
heen specially designed with regard to 
economy in the consumption of battery 
power, and in its mechanical and elec- 


WOODS MOTOR VEHICLE COMPANY'S QUEEN VICTORIA ELECTRIC MODEL. 


The motor frame is of Parsons man- 
ganese bronze, a metal as strong as good 
steel and somewhat tougher, and which 
can be cast readily into the somewhat in- 
tricate shape rendered necessary by the 
exigencies of good design for a maximum 

: Structural strength of frame. 
| The transmission is one of the mechan- 
ical features of the car. A pinion on the 
motor shaft drives a large gear wheel 
mounted on the differential housing which 
18 situated on the under side of the motor 
frame. The power is transmitted from 
each end of the bevel-gear differential 
through a universal-joint shaft to the 
driving Sprockets, and thence by chains 
the reap axle. Smoothness of running 
3 attained by the use of double-helical, or 
herringbone,” teeth on the pinion and 
differential gear wheel. The sprocket 


trical construction embodies the best fea- 
tures of railway practice. It is impos- 
sible to overheat the motor by continuous 
running, as the motor is designed to run 
the vehicle longer than the rated capacity 
of the battery. 

The controller is of the drum type and 
follows closely in its design the best fea- 
tures of street-railway practice. 

The wiring is made very flexible to 
prevent breakage and is covered with a 
special rubber composition to prevent cor- 
rosion. Although fixed firinly to the car, 
the wires are readily accessible for inspec- 
tion or repairs. The lights and bell op- 
erate on forty volts and are connected 
permanently to wires away from the bat- 
tery compartment. 

Four speeds are provided by changing 
the motor and battery connections. The 
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maximum speed claimed is nineteen miles 
an hour when the top is not used, and a 
radius of fifty miles on a single battery 
charge is guaranteed, although the makers 
state that under ideal conditions a mile- 
age of 100 would be nearer the mark. 

Hess-Bright bearings are used through- 
out, and the axles of special steel are of 
orthodox design. The springs, both 
front and rear, are three-quarter elliptic 
platform and are made of the highest 
quality of oil-tempered steel. The lower 
half of the side spring is coupled to the 
cross-spring through a single-link shackle, 
thereby permanently fixing the relative 
positions of the axles. The span irons 
are of girder section and are made of 
Parsons manganese bronze. 

The brakes are two foot-operated in- 
closed expanding brakes, one in each rear 
hub, and a band brake on a pulley 
mounted on the armature shaft. All of 
these have special features of design. 
The band brake is operated by a reverse 
motion of the controller handle and re- 
mains locked until released by a latch on 
this handle. This interlocking feature 
has been patented. 

The side-lever steer is employed. The 
tires are of solid rubber. The equipment 
includes a complete tool and repair out- 
fil, odometer registering trip and total 
mileage, combination ammeter and volt- 
meter, etc. 

It is interesting to note that over 1,500 
Woods Electrics are in continuous daily 
use in the city of Chicago alone. After 
this it is not necessary to make mention 
of the various record-breaking runs the 
Woods cars have made in the face of well- 
nigh insurmountable difficulties. 

The Woods Motor Vehicle Company 
made an extensive exhibit at the Na- 
tional Electric Light Association’s show 
at Atlantic City, June 1 to 4. 
ede 

Helium for Airships. 

Helium is the ideal gas for all lighter- 
than-air airships, said Professor Erd- 
mann the other day in a lecture in Ber- 
lin. Had Count Zeppelin used it, he 
Ceclared, the catastrophe at Echterdingen ` 
last August would never have occurred. 

While its lifting power is about 1.11 
kilogrammes a cubic metre, or little less 
than that of hydrogen (which is given 
at 1.20 kilogrammes), it is neutral and 
non-inflammable, and can stand a cold 
of 268.5 degrees centigrade without lique- 
faction. The difficulty is to get the 
helium. The small quantity of 400 litres 
possessed by the Leyden University is 
cherished as. a. treasure. 
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Columbus Electrics. 

One of the interesting exhibits and 
demonstrations at the convention of 
the National Electric Light Association 
at Atlantic City, N. J., June 1 to 4, was 
that of the Columbus Buggy Company 
of Columbus, Ohio. This company ex- 
hibited its modeis 1000 and 1001. The 
accompanying illustration shows the Vic- 
toria Phaeton, Model 1001. This model 
is graceful, stylish and comfortable and 
ig a most popular vehicle for general 
service. The frame is made of hot-riv- 
eted press steel, with full elliptic rear 
springs, and half-platform front springs. 
The wheel base is seventy-four inches and 
the gauge four feet two inches from cen- 
ter to center of wheels. The wheels are 
wood, of the artillery type. ) 
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ley car, steam-heated llat, ete., made hu- 


man movement unnecessary, the exigen- ` 


cies of life required sufficient physical 
elfort to keep the body in condition. 
Now all that is changed, and exercise is 
taken passively with the vibrator, maybe. 
Thus we keep the hair on our heads, and 
the roses in our cheeks with the vibrator. 
If this is considered an exaggeration, a 
tour of physicians’ offices, barber shops 
and beauty parlors will show what is 
going on. 

The truth is, that these machines, as 
now constructed, are almost perfect as 
regards weight, poise, and reliability of 
operation. The regulation of the stroke 
is at all times subject to the control of 
the operator, and can be varied from a 
blow strong enough to blacken the eye, to 


COLUMBUS ELECTRIC VICTORIA DHAETON, MOLE 1901, 


The motor is of the multipolar type 
with slotted armature, removable coils, 
carbon brushes, positive tension brush- 
holders, annular pole bearings, and the 
motor is set in an aluminum supporting 
frame provided with an improved noise- 
less type of transmission enclosed in an 
aluminum case. 

The controller is of the latest improved 
radial type, with combined reversing 
switch, self-cleaning contact points and 
interlock. The reversing switch can be 
used as an emergency switch in opening 
the circuit, should it become necessary. 
ede 

Adding to the Day Load. 

The already widespread, yet ever-in- 
creasing use of electric vibratory massage 
machines would seem to indicate that the 
public mind has accepted this device as 
ene of the utilities, and there is good 
reason to believe that its judgment as 
usual is sound. 

In the old days, when conditions were 
different, before the telephone, the trol- 


an imperceptible touch. It is, therefore, 
no wonder that more uniform results 
may be secured mechanically than by 
hand treatment from an indifferent but 
highly expensive masseur. 

There have recently been placed upon 
the market several high-grade, but me 
dium-priced, machines of this kind with 
which excellent results have been secured. 
One of the best of these is the “Central” 
Vibrator, sold by the Central Electric 
Company of Chicago. It embodies all 
the improvements of the latest designs, 
is of excellent workmanship throughout, 
and can be used interchangeably upon 
alternating or direct current. 

There is no doubt but that this is a 
field for central-station effort which will 
vield excellent results, for the most suc- 
cessful machines are built to operate upon 
lighting circuits, and they all help to in- 
crease that day load—a most desirable 
feature from the manager’s standpoint— 
especially as they tend to increase the pop- 
ularity of electricity in the household. 
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Box-Type Renaissance Westinghouse- 
Nernst Chandelier. 

The Nernst Lamp Company has added 
to the designs of Westinghouse-Nernst 
chandeliers the box-type Renaissance chan- 
delier shown in the accompanying illus- 
tration. The design is massive and sub- 
stantial and its middle portion is larger 
than the round-type Renaissance design 
previously brought out. This gives the 


BOX-TYPE RENAISSANCE CHANDELIER, 
WITH WESTINGHOUSE-NERNST LAMPS. 


fixture a more compact appearance and 

adds to the artistic effect when the lamps 

are not burning. It is made for sixty-six, 

eighty-eight, 110 and 132-watt lamps. 

edo 
Frink Reflectors. 

The firm of I. P. Frink, 551 Pear! 
Street, New York city, has always stood 
in the forefront of the lighting business. 
This company is always ready to cope 
with any problem in illumination, and 
engineers or contractors who have any- 
thing special in the way of lighting find 
many suggestions upon consultation with 
this old-established house. 

Its window reflector, which is now used 
successfully with twenty-five-watt tung- 
sten lamps burned in a horizontal posi- 
tion, is one of the most popular adapta- 
tions. For general interior illumination 
the special reflectors for tungsten lamps 
are put forward as among the most effi- 
cient and economical lighting fixtures on 
the market, and are being rapidly adopted 
in all parts of thes country. 
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As an example of the special work 
which this firm is doing may be men- 
tioned the recent equipment of the light- 
ing features in the banquet hall and art 
gallery of the Lotos Club, in New York 
city. 

A special bronze reflector has been 
brought out for illuminating the desks 
and screens of banks. This device has 
been installed in the new National City 
Bank, New York, and also in the Im- 
porters’ and Traders’ National Bank of 
the same city. 
ede 
Motor-Driven Band Resaw in Carriage 

Works. 

In the plant of the Detroit Carriage 

Works at Detroit, Mich., a large amount 


of poplar is used in the building of auto- - 


mobile bodies, the greater part of which 
must finish one-quarter inch or ess in 
thickness and from twelve to thirty-six 
inches in width. The stock from which 
the panels are made is usually one inch 
thick and is therefore resawed in the fac- 


MOTOR-DRIVEN BAND RESAW IN DETROIT 
CARRIAGE FACTORY. 


tory into three boards one-quarter inch 
in thickness, the loss in sawing being 
about one-quarter inch or less, according 
to the gauge and set of-the saw. The sav- 
ing in the lumber effected by the use of 
band resaws over circular resaws for this 
class of work is too well known to re- 
quire discussion, and has been respon- 
sible for the installation of band resaws 


in many body and carriage works. In 


the Detroit Carriage Works all work of 
this sort is done by a sixty-inch Ameri- 
can band resaw. 

The sawing of this stock into one-quar- 
ter-inch paneling is one of the first proc- 
eses In the manufacture of bodies, and 
hence it is most economical to have the 
resaw located at the point where the 
stock js received, which would often be a 
long distance from the engine room in 
“n engine-driven power system. These 
resaws ordinarily require from thirty to 
fty-horsepower, according to the size and 
character of the work. The speed must 
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be very uniform in order to obtain satis- 
factory operation. With a central steam 
plant this would require the installation 
of a system of line shafting and belting 
from the engine to the saw, capable of 
transmitting fifty horsepower without ex- 
cessive variation in speed. In case there 
were also other heavy machines supplied 
from the same shaft, as is almost certain 
to be the case, the throwing on or off 
of any one of these would be certain to 
cause serious difficulties at the resaw, be- 
cause the speed of the saw would fall off 
very materially when another machine 
was being started or would increase when 
one was thrown off. With a serious drop 
in the speed the saw does not cut well 
and causes imperfections in the work; 
whereas increase of speed tends to in- 


jure the blade itself from too rapid feed- 
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of about five minutes each when the mo- 
tor was running without load, as shown 
by the low points in the curve. ‘The 
stretch from about 4:10 to 4:55 p. m. is 
interesting, for it shows how the work- 
man was able to keep the machine loaded. 
After the first sawing the two boards 
are put through again but reversed so 
that the quarter inch is taken off the other 
side of the board, leaving the center one- 
quarter inch thick, more or less, accord- 
ing to the kerf made by the saw. When 
sawing the narrower panels the feed is 
faster than with the wider ones because 
a better finish is required for the larger ` 
work. , 
The result is that the power required to 
cut the narrower stock is greater than 
for the wider. This is clearly indicated 
on the curve. In passing, attention ig 


GRAPHIC RECORD OF MOTOR INPUT IN TEST OF MOTOR-DRIVEN BAND RESAW, 


TAKEN BY WESTINGHOUSE GRAPHIC METER. 


ing and from too great a strain on the 
saw. 

These troubles have been overcome in 
this factory by the installation of a West- 
inghouse type CCL alternating-current 
induction motor of forty-horsepower ca- 
pacity running at a speed of 1,120 revo- 
lutions per minute, the application being 
made as shown in the accompanying illus- 
tration. 

A test was recently made on this outfit 
with a graphic recording wattmeter so 
connected as to read the total power sup- 
plied to the motor. A portion of the 
curve obtained in this test is shown here- 
with and affords a very convincing proof 
of the advantage which electric drive takes 
of any let-ups in the work. At the right 
may be seen the scale of input to the 
motor in kilowatts, and at two points the 
horsepower output of the motor has been 
indicated. 

During this portion of the test there 
had been one shutdown and three periods 


directed to the overloads carried by the 
motor, fifty-six horsepower in one case 
and sixty-nine in another. The former 
was sustained for some time while cutting 
the 16-inch stock. The induction motor 
is particularly well adapted for this work, 
as it will stand sudden and severe over- 
loads without trouble and also maintains 
a very uniform speed. 

It is to be noted that the saw is being 
crowded by the workman under these con- 
ditions, so that it would be difficult to 
increase the power requirements without 
rawing a harder wood, and that it is 
entirely satisfactory in the operation, 
even under these overload conditions. 
edo 

Fulton Light, Heat and Power Suit. 

The $3,500,000 suit of the Fulton 
Light, Heat and Power Company against 
the state of New York, which is a test 
for claims aggregating $10,000,000, has 
been called at Rochester, N. Y., before 
the State Court of Ciainys. 
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Starting Panels for Direct-Current 
Motors. 

The use of starting panels for direct- 
current motors instead of a starting rheo- 
stat with separate switch and fuses is be- 
coming quite popular in a large number 
of industries, largely because the panel in- 
sures a satisfactory location for rheostat, 
fuses, switch or circuit-breaker. 


FIG. 1.—TYPE “ZB” STARTING PANEL AND 
CARBON-BREAK CIRCUIT-BREAKER. 


A line of starting panels has recently 
been placed on the market by the West- 
inghouse Electrical and Manufacturing 
Company, ranging in capacity from a 
starter for a one-fourth-horsepower mo- 
tor at 110 volts to one for a 120-horse- 
power motor at 220 volts, including 
panels for 500-volt circuits. These panels 
are made up in several different styles 
and can be mounted with wall brackets or 
on tubular supports, resting on the floor. 

Each panel consists of a slate slab, on 
which are mounted the rheostat contacts 
and contact arm, the main switch and 
fuses or the circuit-breaker. In the 
smaller sizes the resistance is mounted on 
the back of the panel, but in the larger 
sizes it is mounted separately. Five ter- 
minals are provided for connection to the 
line wires and the motor leads, and are 
plainly marked so that it is difficult for 
a man, even if unfamiliar with starting 
apparatus, to make a mistake in connect- 
ing, especially as a diagram is sent with 
the starting panels. 

Fig. 1 shows what is known as a type 
“ZR” starting panel, with a carbon-break 
cireuit-breaker, and Fig. 2 shows a type 
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“ZA” panel, which has the same arrange- 
ment of face-plate contacts, etc., but has 
a main switch and fuses instead of a cir- 
cuit-breaker. All sizes are provided with 
low-voltage release devices, which auto- 
matically return the contact arms to the 
starting position on interruption of the 
power. Fig. 3 shows the diagram of con- 
nections for a “ZA”.pancl for a one-and- 


FIG. 2.—TYPE “ZA” PANEL WITH MAIN 
SWITCH AND FUSES. 


one-fourth-horsepower motor. It will be 
noted that the low-voltage release coil is 
independent of the field circuit, so that 


FIG. 3.—-DIAGRAM OF CONNECTIONS FOR 
“ZA” PANEL FOR ONE-AND-ONE- 
QUARTER-HORSEPOWER MOTOR. 
the starting panels are suitable for shunt, 

serics or compound motors. 

All contacts on sizes over one-and-one- 
fourth horsepower, either 110 or 220 volts, 
are renewable from the front without dis- 
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turbing any connection. In all sizes the 
initial contacts are protected from burn- 
ing by a quick-break arcing tip on the 
front of the panel or by a blow-out coil 
on the rear, which prevents burning the 
contact on opening the circuit. 

ede 

New Pipe-End Fittings. 

The Marshall Electric Company, Hyde 
Park, Mass., has recently added a large 
number of very important improvements 
tc its Pipe-End line. It has been com- 
pleted with devices for sockets, rosettes 
and switches. 

One of the most popular of these new 
fittings is the No. 1233, which is shown 


MARSHALL PIPE-END 
FITTING. 


in the accompanying cut. This goes in 
the No. 1203 box (one-half-inch size) or 
the No. 1204 (three-fourths-inch size). 
The wires go straight through without 
cutting and are very quickly inserted and 
connected to the binding screws. No pull- 
ing or twisting of the wires is necessary. 
The receptacle also includes a two-and- 
one-fourth-inch shade holder. 

The device is very attractive in appear- 
ance and is carricd in stock by all the 
principal jobbers. Samples are furnished 
gratis to intending purchasers on applica- 
tion to the Marshall Electric Company, 
Hyde Park, Mass.. 


eo 
High-Tension Crossing-Protectors. 
The Central Electric Company of Chi- 
cago is having considerable success in its 
sale of the new form of high-tension cross- 
ing-protectors, that were described and 
illustrated in last week’s issue. In this 
description the General Electric Company 
was inadvertently given the credit of hav- 
ing developed this useful protective device, 
whereas, in fact, the Central Electric 
Company deserves the credit exclusively. 
ese 
Tungsten Lamp Rates to be Lower. 
The New York Public Service Com- 
mission has granted the application of 
the United Electric Light and Power 
Company to put into effect immediately 
substantial reductions in the charges for 
tungsten lamps. 
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Current Electrical News 


GREAT BRITAIN. 
(Spectal Oorrespondence.) 


Loxnpon, May 22.—What may be regarded as the last stage 
of the controversy concerning the installation of the G. B. sur- 
face-contact tramway system in London rather adds to the mys- 
tery already surrounding the decision of the London County 
Council to abandon it. Most people are already wondering why, 
having called in an independent expert, the Council should have 
ignored his advice to continue the system. There has just been 
published the final report of W. M. Mordey, president of the In- 
stitution of Electrical Engineers, upon his investigations into the 
matter on behalf of the County Council, and in this he deals 
seriatim with the objections of the Councils own officers. So 
far as the wording of this report goes it refutes in toto every 
objection made, and presumably this attitude could be substan- 
tiated. In fact, Mr. Mordey states that he has not been given 
an opportunity of demonstrating to the highways committee the 
facts upon which his conclusions are based. Except from the 
point of view of a possible legal action, the report can do little 
good now, as the trackwork on the G. B. system is being with- 
drawn preparatory to installing a combination of conduit and 
overhead systems. 

Apropos of this matter, Mr. Mordey read a most interesting 
paper before the Institution of Electrical Engineers last night, in 
which he described, the effect of his experiments upon condensers 
in their application to the extinction of arcs at the studs. By 
placing a condenser across the arc he showed by a model that it 
was possible to extinguish it every time. 

An electrical system for controlling heavy guns on board 
ship, the invention of Rear-Admiral Sir Percy Scott, is now being 
given a trial in the British Navy. Practically every operation in 
the working of the gun is carried out electrically from a control 
station. A large number of trials have been made and the experi- 
ments are being continued. 

A donation of $250,000 has been made toward the equipment 
of a general engineering laboratory in connection with the Im- 
perial College of Science. 

Although much faith was placed in the utility of the subway 
footway for connecting the various adjoining underground stations 
of different lines on the London tube railways, experience has 
shown that, owing to the distances separating these stations, in 
Many cases considerable time, and consequently traffic, is being 
lost. In order to overcome this gradually growing prejudice on 
the part of the traveling public trials are to be made with a 
moving platform running in these subways. 

An instance of the strides made in the application of elec- 
tricity to mechanical engineering in coal working is afforded in 
the development of the Denaby Main Colliery, South Yorkshire. 
An electric winding plant is to be installed designed to lift 140 
tons per hour, with two double-deck cages, carrying eight corves 
of coal. The motor is designed for a peak load of 700 horsepower 
and a mean of 340 horsepower, at a speed of 392 revolutions per 
minute. The supply is at 3,000 volts, forty periods. A special 
feature of the plant will be the brake gear, which is operated 
H compressed air from an electrically driven air compressor. A 
arge number of safety devices are also being provided to prevent 
accidents, such, for instance, as the automatic tripping of the 
Nl oan brake in the event of a failure of current, and a simi- 


ar operation of the brake in the event of the attendant forget- 


ting to switch off and thus allowing the cage to approach the 

surface at too great a speed. 

ji ae an outcome of the experiments during the past few years 

i r Oliver Lodge and those associated with him, upon the ap- 

cee of electricity to the growing of crops, a company has 

a een formed under the title of the Agricultural Electric Dis- 
arge Company, to deal more adequately with the question. G. 


CONTINENTAL EUROPE. 


(Special Correspondence.) 


Baa: May 22.—The Swedish government has just put in 
ers a new telephone tariff which gives subscribers even 
first eR than the previous one. Installing the post in the 
catia hp costs $3; the yearly subscription, which allows for 600 
and oeta Ds figures for $9, and there is an extra rate of one- 
n aa cents for each communication above that figure. 
belkea olland there is a project on foot for an electric tramway 
t n the communes of Arnhem and Renkum-Osterbeek. The 


ae of Amerongen is taking measures to erect an electric-light 
Power plant, 
brdroet Italian Carbide Company has recently erected two large 


ectric plants in the neighborhood of Terni, which have a 


combined capacity of 30,000 horsepower at the present time. The 
first plant, located at Collestalle, is installed for manufacturing 
carbide, as well as cyanamide, while the second plant, at Pepigno, 
produces carbide exclusively. At present the two factories have 
an output of 24,000 tons annually, but it is expected to increase 
this to 50,000 tons in the near future by making use of an addi- 
tional hydraulic supply. 

Work is soon to begin upon an increase in the city traction 
lines of Fiume, Austro-Hungary. One of the lines will be run 
through the suburbs and will reach the locality of Kantrida, on 
the Istrian frontier. It is expected to complete this section of 
line within six months. The town of Siimeg is making arrange- 
ments to install an electric-light and city water pumping plant. 
At Szolnok the municipality is taking measures to build an elec- 
tric-tramway line. 

Negotiations are being made to apply the electric system 
upon the rack incline from Budapest to Schwabenberg, as I 
already mentioned, and the municipality wished the Budapest 
Tramways Company to take it over and to supply the current for 
operating it. The company is now willing to take charge of the 
matter and will either furnish the current after making the 
transfer to the electric system or else will operate the line en- 
tirely after a certain date. The rates for the supply of current 
have already been fixed. 

In the new Molmar electric plant at Madrid there is used a 
method for cooling the transformers which differs from the usual 
practice. The plant requires current over a 150-mile power line, 
which is operated at 66,000 volts, and there is installed a bank of 
eight transformers of the oil type. The oil is taken out of the 
tank by piping and goes through a worm placed in a cold water 
tank, returning thence to the transformer. This method is ap- 
plied by the Siemens-Schuckert Company, and it is an advantage 
where the supply of cooling water is limited. A. DE C. 


WESTERN CANADA. 


(Spectal Correspondence.) 

WINNIPEG, May 29.—The civic board of control at Winnipeg 
has decided to at once call for tenders for electrical equipment 
in connection with the power development at Point du Bois. Ad- 
vertisements regarding the quantity and particulars of the ma- 
chinery desired will be issued immediately. The estimated cost 
of the equipment required is $500,000. Inquiries should be sent 
to Cecil B. Smith, civic expert, Winnipeg, Man. 

The Thunder Creek Rural Telephone Company has been in- 
corporated, at Carievale, Sask., to build rural telephone lines in 
that district. Construction will be started at once. 

Sir Edward Clouston, Montreal, Que., has been elected a 
director of the Kaministiquia Power Company, whose field of 
operations is near Fort William, New Ontario. 

Work on the Brenda municipal telephone system is again in 
progress. The head office of the mnnicipality is at Napinka, Man. 

The provincial government of Alberta has decided to install 
an automatic telephone system in Lethbridge, tenders for which 
will shortly be requested. The province is also considering the 
installation of automatic systems in all cities, towns and villages 
in the province. 

Sealed tenders will be received by T. Fargey, Govan, Sask. 
until noon, June 15, for the supply of all materials and the con- 
struction of sixty miles of pole line for the Govan Rural Tele- 
phone Company. 

Officials of the Manitoba Government Telephone Commission 
state the reduction in rates recently announced has proved 
most popular with the public. During April 311 new instruments 
were installed in Winnipeg alone, against forty-eight for the same 
month in 1908. Orders are coming in very fast from all over the 
province, and it is expected May will prove a record month for 
new connections. 

W. L. Harris, Winnipeg, Man., is now at Nelson, B. C., where 
with the assistance of the board of trade of that city ‘he will 
build a number of telephone lines to the surrounding fruit 


ranches. He expects to commence active construction within two 
or three weeks. 


IMPORTANT DEVELOPMENTS. 
(Spectal Oorrespondence.) 

CONNECTICUT RIVER POWER COMPANY INCREASES 
CAPITAL—At a special meeting of the stockholders of the Con- 
necticut River Power Company, of Maine, the corporation which 
holds the stock of the Connecticut River Power Company, of 
New Hampshire, owning the dam at Vernon, the charter ‘was 
amended so as to increase the capital of the company from 
$2,500,000 to $3,220,000. General Manager Henry I. Harriman, of 
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the Connecticut River Company, says that the plant at Vernon 
will be in operation July 1. The towns to which the power will 
be transmitted will be Brattleboro, Vt.; Keene, Hinsdale and 
Winchester, N. H.; Gardner, Leominster, Fitchburg, Clinton, Shir- 
ley, Marlboro and Worcester, Mass. 


HELENA AND BUTTE ELECTRIC RAILWAY—J. G. White 
& Company have underwritten the $2,500,000 bond issue of the 
Helena & Butte Electric Railway Company. The line will be 
seventy-five miles long. Work is to be started at once. 


NIAGARA FALLS POWER COMPANY VOTE ON MORT- 
GAGE—Shareholders of the Niagara Falls Power Company voted 
favorably June 1 on the proposition of authorizing a $25,000,000 
mortgage to secure bonds maturing in 1932, and to bear interest 
at not exceeding six per cent. The proceeds of the issue are to 
be used to refund some $9,000,000 debentures, and for other cor- 
porate purposes, chief among which is some new construction on 
the Canadian side, to cost in the neighborhood of $4,000,000. 


MERGER OF DENVER (COLO.) STREET-RAILWAY AND 
POWER COMPANIES—The long-predicted reorganization of the 
Denver City Tramway Company, the Denver & Northwestern 
Railway Company (the holding company of the Tramway) and 
the Tramway Power Company, will be authorized in detail at the 
annual stockholders’ meeting of the Denver & Northwestern 
Railway Company, which has been called for early in June. 
The plans of the reorganization, as outlined at present, are 
for the Tramway Company to take over all Northwestern stock, 
holdings and assets, and to pay for this property with Tramway 
stock issued at a ratio of about three for one. David H. Mof- 
fat and William G. Evans own a majority of Northwestern stock. 
The new stock will be issued at about 80, while Northwestern 
today is quoted at 150, so that present holders of Northwestern 
stock will receive Tramway stock worth approximately 130 for 
the 150 taken over. Immediately after the directors’ meeting of 
the Northwestern Railway Company the Tramway Company will 
start work on the handsome and modern seven-story office build- 
ing. 

CHATTANOOGA UTILITIES DEAL—Some weeks ago a joint 
resolution was presented to both boards of the Chattanooga 
(Tenn.) City Council authorizing the consolidation of the Chatta- 
nooga Electric Railways Company and the Chattanooga Electric 
Company. Through a deal just closed in Louisville, Ky., it is 
now known that both companies have passed into new hands. 
Two brokerage firms, E, W. Clark & Company, of Philadelphia, 
and Hoodenpyl, Walbridge & Company, of New York, have se- 
cured possession of controlling interests in the two companies, 
acting for the General Electric Company, of New York. This 
great corporation now owns the majority shares of the two 
public service corporations. The capital stock of the Chattanooga 
Railways Company is $1.900,000 five per cent preferred and 
$2,000,000 common stock. The electric company is capitalized at 
$500,000 preferred and $1,000,000 common stock. The latter com- 
pany is chartered under the laws of Maine. The stock of the 
new corporation will be $2,000,000 preferred and $3,000,000 com- 
mon. By the terms of the deal just completed in Louisville a 
controlling interest in the Chattanooga Railways Company passes 
to E. W. Clark & Company at twenty-five dollars a share for the 
common. Holders of preferred stock of the old companies will 
receive equal amounts of preferred stock in the new company. 


LIGHTING AND POWER. 
(Spectal Correspondence.) 


CAMBRIDGE, NEB.—The plant of the electric-light company 
has been burned. Loss about $20,000. 


GREENVILLE, TEX.—This city will vote on a bond issue 
for the improvement of the electric-light system. 


KENTON, OHIO—The Kenton Gas and Electric Company has 
plans for changing its system from 125 cycles to sixty cycles, at 
a cost of $20,000. Extensive improvements will be made, so as 
to dispense not only light but power. 


LINTON, IND.—The Linton electric-light plant is to be sold 
to a Chicago company for $25,000. The majority of the Council- 
men are in favor of the sale, and a special meeting probably 
will be called soon to complete the transfer. 


TERRE HAUTE, IND.—The Vandalia Railroad Company has 
decided to build a large engine shop and enlarge its terminal 
at this point. The shops will be equipped with the latest elec- 
trical apparatus for power and lighting. Over $500,000 will be 
expended in the work. S. 


FULTON, N. Y.—The granting of a franchise to the Niagara- 
Oswego Power Company to operate in this city continues to 
cause much agitation pro and con. The Fulton Light, Heat and 
Power Company declares that as soon as its litigation with the 
state is ended it will spend from $500.000 to $750,000 for the pur- 
chase of waterpowers and the installation of a large water-steam 
electric plant. The company continues to publish arguments why 
it should be preferred to the Ontario company. It urges that 
among other things the power is made in Canada and is subject 
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to the artificial restrictions and tariffs placed upon its use by 
the governments of Canada and the United States and the prov- 
ince of Ontario. It also declares that a steam reserve is the 
only reserve that can be depended upon. 


TACOMA, WASH.—City officials have been in camp inspect- 
ing the site of Tacoma’s proposed $2,000,000 power plant on the 
Nisqually River. The surveys for the dam, the flume and the 
power house site have been completed and condemnation pro- 
ceedings have been instituted by the city attorney. 


JERSEY CITY, N. J—Over $107,000 has already been sub- 
scribed for stock in the proposed new Citizens’ Light, Heat and 
Power Company. At a recent meeting, at which over $5,000 of 
stock was subscribed for in a few minutes, a resolution calling 
upon the Common Council to grant the franchise asked by the 
Citizens’ Company was unanimously passed. 


THE CALIFORNIA GAS AND ELECTRIC CORPORATION, 
controlled by the Drum, Tevis, Martin and De Sabla interests, 
and operated in conjunction with the San Francisco Gas and 
Electric and the Pacific Gas and Electric companies, is the larg- 
est corporation of its kind in California, and has long dominated 
the situation in the bay and central coast counties. 


MALONE, Ni Y.—The up-State Public Service Commission 
has consented to the sale by Sidney S. Whittelsey of his electric- 
light plant in this village to the Malone Light and Power Com- 
pany. It was found that the two plants could not be operated 
successfully in a village of the size of Malone, and the sale, 
which has been approved by the Commission, was the result. 


INDIANAPOLIS, IND.—Bids will soon be asked by the trus- 
tees of the Indiana School for girls for the installation of a light- 
ing plant at the institution near Clearmont. Likewise, the Com- 
mission empowered to build the Tuberculosis Hospital near Rock- 
ville will receive bids for the installation of a power and light- 
ing plant. Bids will be received at room 25, State House, In- 
dianapolis, Ind. 


GRIDLEY, CAL.—A matter that is about to occupy public 
attention here is that of the purchase of the lighting plant and 
franchises constituting the estate of the late Robert F. Beebee, 
by the city. It is given out that as soon as the courts can ad- 
just the matter of probating the estate the plant and property 
will be offered for sale, and it is the general impression that the 
city will buy it. 


LAWRENCE, KAN.—A, E. Mosier, of the Allis-Chalmers Com- 
pany of Detroit, has been in Lawrence making the final plans 
for the installation of the new power plant here to furnish the 
electricity for the street-car system. According to the plans the 
power plant is to be double in size until it can furnish daily 


2,000 horsepower. The present lighting system and the mills 
take 1.200 horsepower. 


NINETY-NINE ISLANDS, S. C.—The new plant of the South- 
ern Power Company being built here is showing rapid - progress, 
and several hundred men are at work on the dam. The com- 
pany is now supplying about 80 per cent of its enormous electric- 
current output to cotton mills, about 400 of which will ultimately 


come within the zone in North and South Carolina supplied by 
the above-named company, i L. 


BOSTON, MASS.—The Edison Electric Illuminating Company, 
of Brockton, a Stone & Webster property, has petitioned the gas 
commission for approval of issue of $160,000 additional stock, to 
retire part of floating debt, and for acquisition of the Stoughton 
Gas and Electric Company. It also asks approval of purchase 
of the Bridgewater Electric Company. It already holds a con- 
trolling interest in both companies. 


CLINTON, MO.—Articles of incorpôration have been filed 
here with the County Recorder preparatory to sending in to the 
Secretary of State, for a new corporation, which is being formed 
in this city with a capital of $50,000, $25,000 of which is paid up 
and which will be operated under the name of the Western 
Utilities Company. Object, to operate steam, water or electric 
power or electric-light plants, gas plants and water plants. 


LINCOLNTON, GA.—The dam and power plant of the Twin 
City Power Company, on the Savannah River, four miles from 
Lincolnton and thirty miles from Augusta, Ga., is now well under 
way of construction. The plant, transmission lines, etc., will, it 
is declared, represent an outlay of $5,000,000. The power will be 
utilized for the operation of car lines and cotton mills and fac- 
tories, in Georgia and the lower part of South Carolina. L. 


ROCKINGHAM, N. C.—In the Circuit Court of Appeals, sit- 
ting at Richmond, Va., Judge J. C. Pritchard has entered a decree 
in the case of the S. Morgan Smith Company against the Rock- 
ingham Power Company and the Knickerbocker Trust Company 
(New York) ordering the sale of the property of the Rocking: 
ham Power Company in a lengthy and interesting litigation be- 
gun some time ago. This sale is to take place on July 14 at 
Wadesboro, N. C., the sale being for the purpose of winding up 
the affairs of the power company, commissioners appointed to 
make the sale being named in the persons of W. H. Browne and 
W. A. Leland, receivers of the power company. The court also 
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authorized the receivers to issue certificates of indebtedness, 
which will take precedence as a lien on the power company 
property in preference to and in priority to any other indebted- 
ness or lien now existing against said property. Provision was 
also made for securing funds to protect the property until the 
date of the sale in July. 


ABERDEEN, S. D.—Plans are being formulated for the in- 
stallation of an electric-light and power. plant at the Normal 
College. Prof. L. E. Akeley, dean of the engineering department 
at the state university, was here last week in consultation with 
President Nash. Professor Akeley has just installed a similar 
plant at the university. The local institution needs to supply 800 
lights and operate machinery in the industrial and domestic de- 
partments, 


CALHOUN, KY.—Walter J. Kern, of the Kern Electrical Com- 
pany, of Owensboro, Ky.. has the franchise and contract with 
the city for lighting strects, etc., with 100-watt tungsten lamps. 
A seventy-five-kilowatt plant is about completed, and will be ready 
for operation about June 10. It is contemplated to light all the 
towns and villages adjacent to Calhoun in the county of McLean, 
making it a county lighting plant for both towns and rural farm- 
ing districts. 


RUSHVILLE, IND.—The City Council will award a contract 
in a few days for the installation of a new engine and electric 
unit in the city water and light plant. The bidders are: Arbuckle 
& Ryan, New York; Ridgway Dynamo and Engine Company, 
Pittsburg; Western Electric Company, Chicago; Allis-Chalmers 
Company, Milwaukee; Annis Iron Works, Oswego, N. Y.; Lane 
and Bently Company, Cincinnati; Jones and Clark, Louisville, 
and Hoover-Owen-Rentchler, of Hamilton, Ohio. S. 


EUGENE, ORE.—The Oregon Conservation Commission is 
drawing attention to the tremendous waterpower available in the 
Deschutes River. The Secretary of the Commission declares that 
there is concentrated in the available power of the Deschutes 
the greatest quantity of energy capable of practical development 
to be found in the United States. There is, he says, a million 
and a half horsepower capable of development. This amount of 
power could easily be secured in the lower 140 miles of the river. 


ST. LOUIS, MO.—The consideration for the purchase of the 
Laclede Gas Light Company, which has recently been acquired 
by the American Light and Traction Company of New York, is 
said to be approximately $7,500,000, of which $1,500,000 is to be 
paid in cash, and the balance in securities of the American Light 
and Traction Company. These consist of $2,500,000 in debenture 
bonds, $2,500,000 in preferred stock, which is quoted at $106, and 
5,000 shares of common stock, quoted at $192. 


ASHEVILLE, N. C.—The North Carolina Power Company, a 
subsidiary of the Weaver Power Company, announces that as soon 
as an agreement with the Southern Railway Company can be 
reached, it will begin work on a power plant on the French Broad 
River, which will cost about $450,000, and when completed wili 
furnish a continuous current equal to about 10,000 horsepower. 
It is estimated that two years will be required to complete the 
work, employing a force of 150 men continuously. 


COLUMBUS, OHIO—The trustees of the Girls’ Industrial 
School, Rathbone, Ohio, have commissioned H. M. Bush, consult- 
ing engineer, Broad-Oak Building, Columbus, Ohio, to draw up 
plans and specifications for the installation of additional boilers, 
generators and engines, and electrical equipment, for lighting and 
power purposes at the school. Equipment will probably comprise 
two 15-kilowatt, direct-current generators and engines, as well as 
switchboard and wiring. The school has no electrical equipment 
at present. B. 


SALT LAKE CITY, UTAH—Negotiations are in progress for 
the installing of a big electric-light and power plant on Deep 
Creek, in the Seven Devils district. Thirty thousand horsepower 
can be harnessed. The stream carries over 2,500 inches of water 
and falls 4,000 feet in six miles. A prominent Pittsburg company 
ls in correspondence with the owners of the water right to put 
in the machinery for the big system. It is planned to make 
stations on the stream from its head to where it empties into 
Snake River. 


JOLIET, ILL.—The Economy Light and Power Company, of 
this city, has about perfected its plans for making the streets in 
the business district attractive at night with ornamental light 
and trolley poles combined. Moreover, the innovation will abso- 
lutely get rid of all unsightly poles and wires. The poles to be 
used will be very ornamental. Each will consist of a steel pole 
twenty-eight feet high, in three sections of seven, six and five 
nches diameter, encased in an ornamental cast-iron outer pole. 
The center of each cluster of lights will be twelve-and-one-half 
eet from the sidewalk. Clusters of four sixty-watt tungsten arc 
lights to each pole are to be used. Already frontage contracts 
or two years at $1.25 a front foot per year have been very 
generally obtained. The cost is low at the start, but even so 
after the expiration of the two years it will be materially re- 
duced, as the expense of installing the plant will have been paid, 
leaving only the cost of the electric current to be made up to 

© company, with the cost of maintenance. 
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LITTLE ROCK, ARK.—The most extensive development of 
the waterpower possibilities of the state ever made is to be the 
result of the incorporation of the Pike County Water Company. 
The headquarters of the company will be located at Murfrees- 
boro, in Pike County. A capital stock of $1,000,000, with $600,- 
000 subscribed, is back of the enterprise. The purpose of the 
company is explained, in part, to be that of “building, construct- 
ing and maintaining dams for the storage of water and to pur- 
chase and operate electrical machinery,” by means of which the 
waterpower is to be developed. 


SAN FRANCISCO, CAL.—John C. Rice, of Boston, has pur- 
chased the properties of the Tuolumne Water Power Company 
and the Stanislaus Electric Power Company, at $2,200,000. Mr. 
Rice represented the United Railroads Investment Company, of 
new Jersey, a holding company of the United Railroads of San 
Francisco. A new company is to be organized, the stock of 
Which will be controlled by the United Railroads Investment 
Company. It is stated that bonds will be issued and sold to 
enable the company to complete its work of construction, which 
now extends only as far as Mission San Jose. 


CONDON, ORE.—The Wasco County Electric and Water 
Power Company held the annual meeting of its stockholders at 
Condon, Ore., on May 13, when the following men were elected 
members of the board of directors for the ensuing year: George 
S. Carpenter, F. T. Hurlburt, C. W. Lord, Homer I. Keeney, 
H. J. Martin, Mark W. Gill, C. S. Greaves, C. D. Charles, George 
Ainslie, Herman C. Smith, H. W. Nottingham, W. H. Hurlburt, 
G. L. MacGibbon, O. C. Hughson and O. B. Hathaway. The trust 
deed for the $15,000,000 bond issue, as approved by the Carnegie 
Trust Company, of New York city, was also read and ratified. 


TEXAS CITY, TEX.—The Texas City Company, which has 
awarded the contract for about $2,000,000 worth of port improve- 
ments here, including the construction of a system of seven 
warehouses, will equip the latter with electric freight conveyors 
which will be the longest of their kind in the United States. 
Under the new system a steamer’s cargo may be assembled a 
mile from the pier, loaded onto the conveyor and placed at the 
ship’s side in a few hours. The cargo may be started toward its 
destination before the steamer has been berthed, so that as soon 
as the vessel is in place it can begin taking on cargo. The car- 
riers will be built to run in either direction, so that the unloading 
may be carried on as expeditiously as the loading. 


SAN FRANCISCO, CAL.—Definite arrangements have been 
made for the purchase of the City Electric Company by the Cali- 
fornia Gas and Electric Company, for $5,000,000. The $5,000,000 
bonds issued by the latter company have been taken up by the 
National City Bank, and the First National Bank, of New York, 
and Lee, Higginson & Company, of Boston. The original plans 
of the City Electric Company for enlarging its lighting capacity 
will be carried out by the new owners, The plant consists of 
two 4,000-horsepower turbo-generators. The original plans called 
for an additional generator of 10,000 horsepower. The purchase 
will give the California Gas and Electric Company a total of 
138,000 horsepower, 


ELECTRIC RAILWAYS. 


(Spectal Correspondence.) 


HAZLETON, IOWA~It is proposed to build an interurban 
line to Oelwein, Iowa. C 


CHICAGO, ILL.—Judge Grosscup has authorized $550,000 
receivers’ certificates for the Consolidated Traction rehabilita- 
tion. 


PHELPS, N. Y.—Work on the construction of the proposed 
Geneva, Phelps and Newark electric road, will begin within the 
next thirty days. 


MINNEAPOLIS, MINN.—The Electric Short Line Railroad 
Company has commenced condemnation proceedings for its right- 
of-way to Medicine Lake, Minn. C. 


WASHINGTON, N. C.—Work on the new street railway here 
has been started. It is under the direction of the Traction 
Engineering Company of New York. 


MACOMB, ILL.—The line to Monmouth will be completed 
this summer, and there are plans on foot to secure an extension 
of the Rock Island Southern to this city. 


PINE BLUFF, ARK.—President E. J, Seymour, of the Little 
Rock Transit Company, announces that a line will be built from 
Pine Bluff to Wilmer and probably on to Crossett. 


SPRINGFIELD, OHIO—Work on the construction of a line 
from Springfield to Jamestown and Clifton is about to be started 
by the Springfield & Washington Traction Company. 


EASTON, PA.—The Easton Transit Company has established 
an express and light freight line between Easton, Nazareth, Butz- 
town, Bethlehem, South Bethlehem and Freemansburg. 


NEW YORK CITY, N. Y.—Judge Ward, in the United States 
Circuit Court, has handed down an order giving to the Bank 
of America permission to intervene as a party plaintiff in the 
suit of the London Underground Electric Railway against Louis 
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S. Owsley, executor of the estate of Charles T. Yerkes. It was 
in this suit that a receiver was appointed for the Yerkes estate. 
The bank is a creditor for more than $128,000. 


INDIANAPOLIS, IND.—The twelve electric railroads having 
terminals in this city have agreed upon a plan and schedule for 


handling and exchanging baggage. The service will begin July 
l; S. 


KENOSHA, WIS.—Early in June the Kenosha Electric Rail- 
way Company will commence the erection of a power plant for 
furnishing power for the various industries of the company in 
the city. 


SACRAMENTO, CAL.—The Vallejo & Northern Railway Com- 
pany has accepted a franchise for an electric railway in this city. 


The company has asked for an extension of time in its franchise 
at Vacaville. Cal. 


CENTERVILLE, S$. D.—The South Dakota Interurban Rail- 
way Company has been incorporated with a capital of $1,000,000 
to build 160 miles of electric railway from Sioux City, Ia., to 
Bijou Hills, S, D. 


PORT CHESTER, N. Y.—Final steps to foreclose a mortage 
for $300,000, held by the Knickerbocker Company as trustee, 
against the Tarrytown, White Plains and Mamaroneck Railway 
Company have been taken. 


HOUGHTON, MICH.—A franchise has been asked for the 
South Range street railway. The line is proposed to extend from 
Hurontown to South Range with a monorail system such as is 
now in operation in Connecticut. 


PALO ALTO, CAL.—The Palo Alto electric line is to be ex- 
tended south to Monta Vista and then on to San Jose through 
Cupertino with connections to the foothill resorts, such as Con- 
gress Springs, Saratoga and Los Gatos. 


WILMINGTON, DEL.—The Metropolitan Steam and Electric 
Railway Company has been incorporated with a capital of $100,- 
000. The incorporators are: J. G. Marmion, M. Kaufman, York- 
town, Tex., and E. L. Squire, Wilmington. 


MIDDLETOWN, CAL.—The Santa Rosa & Clear Lake Rail- 
way Company announces that work will begin on the construc- 
tion of the road within the next ninety days. At least five miles 
of the road are to be completed before fall. 


WATERTOWN, S. D.—A company with a capital of $50,000 
has been organized to build an electric line to Lake Kampeska. 
The contract for the construction has been let to a Chicago firm 
and the road is to be ready for service by July 1. 


FAIRFIELD, CAL.—Randall, Wright & Trowbridge, repre- 
senting the new Vallejo, Benecia & White Sulphur Springs elec- 
tric line, have been granted a franchise. Construction will begin 
within four months and must be completed within two years. 


SACRAMENTO, CALF, A. Warner, coast representative 
for the Smith Sierra-Sacramento Railroad Company, has gone 
East to arrange for the shipment of rails, wire, cars and other 
necessary material for the new electric road to Lake Tahoe. 


MINNEAPOLIS, MINN.—M. W. Savage, president, has con- 
cluded a deal which will give the Minneapolis, St. Paul, Rochester 
& Dubuque Electric Traction Company $4,000,000 with which to 
complete the road from Minneapolis to Rochester, a distance of 
109 miles. 


WALLACE, IDAHO—The Spokane, Wallace & Interstate 
Railway Company is planning to begin soon on the construction 
of its eighty-four-mile electric line from Wallace, Idaho, to Spo- 
kane, Wash. Seventy-pound steel rails will be used over the 
entire road. 


ALLENTOWN, PA.—The Perkiomen Traction Company has be- 
gun operations on a new trolley line through the Perkiomen Valley. 
Tracks are being laid in Collegeville and at other points along 
the line. The road starts at this place, and runs through Graters- 
ford and Schwenksville to Green Lane. 


SACRAMENTO, CAL.—The Sacramento Electric, Gas and 
Railway Company is at work building on its fifty-year right-of- 
way, recently secured by John A. Briton, to the State Fair 
grounds. This route is identical with that sought by George W. 
Peltier, of the California Traction Company. 


GRANDVIEW, WASH.—AIl the material to be used in the 
construction of the Northwestern Light and Water Company’s 
electric line through this place has been distributed and work 
started. There will be only one substation between Prosser and 
North Yakima and that will be at Sunnyside. 


MEMPHIS, TENN.—The Rogers, Pea Ridge & Northern In- 
terurban Company has been granted a charter under the laws 
of Arkansas, The capital stock is $50,000. The company pro- 
poses the construction of an electric line connecting Rogers with 
Elkhorn Tavern, on the old Pea Ridge battlefield, with stations 
at Pea Ridge and the pumping station at Bentonville. The in- 
corporators intend building the line through the most scenic as 
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well as the historic portion of the state, and making summer 
resorts of the different places along the line. The officers are 
A. P. Potter, president; W. T. Patterson and J. E. Walker, 
vice-presidents; Bryan Snyder, secretary, and J. J. Pitman, treas- 
urer. 


OAKLAND, CAL.—President Heron, of the San Francisco, 
Oakland & San Jose Railway Company, announces that plans are 
now being prepared for the extension of the corporation's tracks 
through upper East Oakland and Northern Fruitvale. The plans 
include the operation of Key Route trains to Dimond. 


NEW YORK CITY, `N. Y.—A protective committee has been 
formed to look after the interests of holders of bonds of the 
Lacombe Electric Company, of Denver, Colo. Holders of bonds 
are requested to send their address or confer with J. L. Tilton, 
secretary of the committee, 32 Broadway, New York. 


INDIANAPOLIS, IND.—A contract for the completion of the 
Indianapolis, Newcastle and Toledo Electric Railway between In- 
dianapolis and Newcastle—a distance of thirty-nine miles—has 
been awarded to the American Pipe and Construction Company 
for $446,500. The line is to be completed in six months. S. 


ALBANY, N. Y.—The Upper Broadway Railway Company, of 
New York, has been incorporated with a capital of $750,000. 
The company proposes to operate a double-track street surface 
railroad in Manhattan three-and-a-half miles long from Twelfth 
Avenue along Manhattan Street to Broadway, to St. Nicholas 
Avenue, to Fort George Avenue. The directors are: Morgan D. 


Wilson, Arnold F. Wainwright and Charles F. Heddin, of New 
York. 


WHEELING. W. VA—The Wheeling Traction Company 
directors at a recent meeting decided upon big improvements. 
About 1,500 shares of treasury stock was ordered sold, and from 
the revenue eight new cars of the type used on the Panhandle 
division will be secured, to be used on the Rayland division. 
The line will be extended through Rayland and a new feed cable 


will be purchased and strung from the power house to Martins 
Ferry. 


FT. WAYNE, IND.—Frank Hardy, superintendent of trans- 
portation for the Ft. Wayne & Wabash Valley Traction Company, 
has completed details and a time-card for a tén-train limited 
service between this city and Indianapolis. Five of the cars will 
run by the way of Peru and five by way of Bluffton, at which 
points they take the Indiana Union Traction Company's tracks. 


The distance is about 140 miles each way and the time is four 
hours and thirty minutes. 


AUGUSTA, ME.—A bill in equity asking for the restoration 
to the stockholders of the control, management and operation of 
the propery of the Waterville and Fairfield Railway and Light 
Company, and for the appointment of a receiver to take im- 
mediate charge of the affairs of that company, has been filed in 
the Supreme Court. A hearing was ordered to be held at 


Augusta July 6. It is alleged that interest amounting to $75,000 
on bonds has not been paid. 


MILWAUKEE, WIS.—By unanimous agreement of the joint 
committees on railways and streets and alleys, a franchise on 
Thirty-fifth Street, from State to Burleigh streets, has been 
recommended to the Milwaukee Electric Railway Company. The 
aldermen were assured the double track line would be in opera- 
tion before the end of this summer. The section from State to 
Clybourn streets will be operated as a single track, the west 
side of the street being in the town of Wauwatosa. Next year 
the line will be extended south of Clybourn to the edge of the 
bluff, near the West Milwaukee shops. 


OAKLAND, CAL.—Work on the electrification of the South- 
ern Pacific’s tracks on the Alameda mole and in Webster Street 
is being rushed. A street railway in connection is also planned 
on Franklin Street. The company will then be able to carry 
out its plans for the construction of a loop from Sixteenth Street 
station to the Alameda ferry landing and cover territory now 
exclusively controlled by the Key Route and the Oakland Trac- 
tion Company. ‘These cars for the new lines will be much 
wider than those of the Key Route and furnished with roomier 
and more comfortable seats for passengers. Each car Will have 
a capacity to carry eighty passengers. 


KENOSHA, WIS.—By a decision handed down by the Su- 
preme Court of Wisconsin on Tuesday, Patrick F. Haynes and 
Gustav L, Clausen of Chicago, who promoted an electric railway 
franchise ordinance in Kenosha, will get their money. The 
court practically directs the sale of the Kenosha Electric Rail- 
way, if necessary, to pay the claims of the two promoters. The 
case has been in the courts for more than seven years. Haynes 
and Clausen declared the Kenosha Street Railway Company had 
agreed to give them bonds in the amount of $30,000 for their 
services. After the original franchise ordinance was declared 
invalid by the Wisconsin Supreme Court, a new company was 
organized known as the Kenosha Electric Railway Company. 
This company refused to pay the bonds, and Haynes and Clausen 
brought suit. 


PPRT 
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i TELEPHONE AND TELEGRAPH. 
(Spectal Correspondence.) 
ARANSAS PASS, TEX.—J. P. Gandy has been granted a tele- 
phone franchise. 
ALPINE, TEX.—J. E. Mills has purchased the plant of the 
Alpine Telephone Company. 


DIMMITT, TEX.—T. H. Beach and others are about to in- 
stall a telephone exchange here. 


MARMADUKE, ARK.—The Independent 
Company will install an exchange here. 


MAQUOKETA, IOWA— The Bell Telephone Company will ex- 
pend $25,000 to $30,000 rebuilding its system. 


HURON, S. D.—The Huron Municipal Telephone Company 
has been incorporated with a capital of $50,000. 


WASHINGTON, LA.—The Washington Telephone Company 
has begun the construction of an exchange building. 


NETTLETON, ARK.—The St. Louis and Southwestern Tele- 
phone Company will install an exchange at Nettleton. 

GIBSONVILLE, N. C.—The secretary of state has chartered 
the Gibsonville Telephone Company; capital stock, $5,000. L. 


FAYETTEVILLE, ARK.—The Oxford Telephone Hanger Com- 
pany has been incorporated with a capital stock of $500,000. 


CRYSTAL CITY, TEX.—The Crystal City Telephone Com- 
pany has been incorporated with a capital stock of $10,000. 


CULBERTSON, MONT.—The Montana Star Telephone Com- 
pany will shortly begin the erection of a new exchange building. 


DEWITT, VA.—The Dinwiddie Telephone Company has 
amended its charter by increasing its capital stock from $15,000 
to $25,000. ; L. 


GOODRICH, N. D.—The Goodrich Northwestern Telephone 
Company has been granted a franchise to build a telephone line 


Rural Telephone 


to Lincoln. 


THIEF RIVER FALLS, MINN.—A vote is to be taken July 
12 on the question of establishing a municipal telephone ex- 
change here. 


OKLAHOMA CITY, OKLA.—The Crutcho Telephone Com- 
pany has been incorporated by E. A. Wagner, L. M. Warner and 
G. B. Alguire. 


JENKINSBURG, GA.—The Jenkinsburg Telephone Company 
has been incorporated, with $200,000 capital stock, by B. F. Aiken, 
J. F. Tingle and others. 


JENNINGS, FLA.—The Southern Bell Telephone and Tele- 
graph Company's main office, at Atlanta, Ga., contemplates estab- 
lishment of telephone system at Jennings. 


BARDSTOWN, ARK.—The Bardstown Telephone Company 
has been incorporated: J. M. Ward, president and treasurer; 
L. L. Ward, vice-president; H. S. Portis, secretary. 


HICKORY GROVE, ILL.—The Hickory Grove Telephone Com- 
pany has been incorporated, capital $150,000. Incorporators: H. 
M. Eckert, M. Muser, F. Huth, W. Muser, Lenzburg. 


FRANKFORT, KY.—The East Tennessee Telephone Company, 
of Nashville, has withdrawn from the Department of Secretary 


of State its proposal to increase its capital stock from $1,000,000 
to $5,000,000. 


JACKSON, MISS.—The Mississippi Home Telephone Com- 
pany has been incorporated, with $250,000 capital stock, by C. M. 
Williamson, N. D. Smith, both of Jackson; J. O. Spots, Meridian, 
Miss., and others. 


MEADOW VIEW, VA.—The Rural Telephone Company has 
been chartered to build and operate a telephone line, those in- 
terested being W, H. Geisler, president; J. W. M. Whitten, treas- 
urer, Abingdon, Va.; capital stock, $5,000. L. 


HICKORY GROVE TOWNSHIP, ILL.—The Hickory Grove 
Telephone Company has been incorporated to operate a telephone 
line with a capital of $150,000. The incorporators are H. M. 
Eckert, M. Muser, F. Huth and W. Muser, Lenzburg. 


_ TRENTON, N. J.—The Telegraphatype Company, of Glen 
idge, has been incorporated, capital $50,000. Incorporators: Wil- 
lam M. Beard, Walter P. Baret and Mary V. Motan. The com- 
bany is to maintain telegraph and telephone lines, etc. 


_ LEXINGTON, TENN.—The Home Company has been organ- 
ized in this county to give complete telephone connection with 
exchanges at Sardis, Saltillo, Henderson, Scott's Hill, Decaturville 
and Lexington. The central office will be located here. 


‘3 NELSON, VA—The Aarons Creek Telephone Company, with 
100 capital, has been granted a franchise by the state to con- 
uct a telephone exchange, with D. T. Nelson, of Virginia, Va., 


een and T. B. Nelson, Nelson, Va., secretary and treas- 
= È: 
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NASHVILLE, TENN.—The Alabama and Tennessee Tele- 
phone and Telegraph Company is reported to be about to take 
over independent telephone lines in Tennessee and Alabama, in- 
cluding the main line from Birmingham, Ala., to some point in 
Kentucky. 


LITTLE ROCK, ARK.—The Oxford Telephone Company, of 
Fayetteville, was organized recently with a capital stock of 
$500,000. The officers are: C. E. Oxford, president; H. H. Lip- 
man, of St. Louis, vice-president; W. N. Yates, Jr., secretary; 
W. H. Morton. treasurer. 


CHARLESTON, W. VA.—The Marlinton & Stony Creek 
Mutual Telephone Company has been incorporated to construct 
and maintain a telephone line between Marlinton and Laurel 
Creek. The incorporators are: P. L, Carter, T. S. Dulany and 
thirteen others, of Onoto, W. Va. 


° 

BOSTON, MASS.—The subsidiary companies of the American 
Telephone Company report for the three months to March 31 
gross earnings $32,167,100, an increase of $1,888,700, net earnings 
$8,566,400, an increase of $365,900, and balance for dividends 
$6,767,900, an increase of $541,000. These figures include the 
depreciation charges. 


ATHENS, GA.—The Southern Bell Telephone Company has 
just completed an estimate on improvements to be made in this 
city amounting to over $12,000, the work to be commenced at 
once. Additional cables will be strung throughout the business 
district of the city and extended into the residence streets, where 
the poles are crowded with cross-arms and wires. 


SALISBURY CENTER, N. Y.—The new telephone system at 
this point is being rapidly completed. The system will connect 
Salisbury Corners, Stratford and Emmonsburg, Dolgeville, Fair- 
view Farm, the Salisbury Steel & Iron Works, thereby making 
through connections to Lake Piseco and all points over the 
Bell system, with a central station at Salisbury Center. 


COLUMBUS, OHIO—The Columbus Citizens’ Telephone Com- 
pany expects to erect perhaps three substations in Columbus in 
the near future. A small station has been in operation on the 
east side for the past year, but the business of the company 
is increasing so that they are compelled to erect substations on 
the North Side and perhaps on the South and West sides of the 
city. 


PITTSBURG, PA.—Fresh interest has been’ aroused in in- 
dependent telephone projects during the present week by the 
visit of Max Koehler of St. Louis, Mo., to Pittsburg, to confer 
with the officials of the Pittsburg & Allegheny Telephone Com- 
pany, regarding the co-operation between the local independent 
corporation and the new long-distance corporation backed by St. 
Louis and western capital, which aims to compete with the 
American Telegraph and Telephone Company. The western 
syndicate, it is stated, expects to expend $20,000,000 in the 
construction of its connecting lines, and will reach from Boston, 
Mass., on the Atlantic Coast, to Kansas City and Joplin, Mo., 
and branching out in various directions fill in the spaces between 
established independent companies that have no long-distance 
service now. This new company, it is said, is intended to be 
the great national toll line of the independent companies of the 
United States. 


CHICAGO, ILL.—President Sunny says the Chicago Tele- 
phone Company operates in eight counties in Illinois and two 
counties of Indiana, and connects with twelve independent sys- 
tems, refusing connection with only one. In all that territory 
there are 65,717 telephones outside Chicago, and 54,293 of them 
have connection with Chicago. In Illinois, Indiana and Ohio, 
431,106 of the total of 888.898 telephones have no connections 
with the Bell companies. The new building to be erected by the 
Chicago Telephone Company will be the largest telephone ex- 
change the company has in the city. It is to be built on the 
land which the company just purchased at 78 to 84 Federal 
Street, to cost, including site and building, $500,000. Founda- 
tions will be put in immediately for a building of from sixteen 
to eighteen stories, but it is the intention to construct only eight 
or ten stories at the present time. It is the expectation that the 
building will be finished within a year and a half. The building 
will provide accommodations for the Harrison and two other 
exchanges, the names of which have not yet been determined. 
There will be 50,000 telephones in the new exchange dependent 
upon the character of the lines which the company is called 
upon to serve upon that section of the city, and there will be 


700 operators. 
ELECTRICAL SECURITIES. 


The business of the stock exchange for some time has been 
almost entirely in the hands of professional traders and that 
class of speculators which is quick to take profits either on the 
long or short side of stocks. Traders of this kind dislike to 
have open commitments over a three-day holiday and the pros- 
pect of such a recess after the close of business at the end of 
last week served both to reduce the volume of transactions in 
every session last week and to impart lethargy to prices. 

Generally speaking prices are steady in the confidence in the 
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In particular instances shares of electric 


public service corporations have been exceptionally strong both 
in Chicago and New York. 


The money markets at home and abroad do not show much 


change. 


Funds are still in plentiful supply. That the cost of 


money will rise in the next few months is taken for granted. 
The New York bank statement last Saturday showed an 


“increase of $5,065,450 in the excess reserve. 


Deposits are high 


and the surplus reserve as a whole is satisfactory both from the 
viewpoint of banking interests and the general business com- 


munity. 


The Hill and Harriman differences have been adjusted 


and a future of strength is assured by the solid basis of the 
present. 


Dividends have been declared upon the following electrical 


securities: 


Massachusetts Electric Companies; a semiannual divi- 


dend of one-and-one-half per cent on the $20,557,400 preferred 
stock, placing it on a three per cent basis, as compared with 
two per cent previously, payable July 1 to stock of record June 2. 
A quarterly dividend of $1.50 per share has been declared on the 


preferred capital stock of Blackstone Valley Gas 
Company, payable June 1 to stock of record May 26. 


and Electric 
Mackay 


Companies; the regular quarterly dividends of one per cent on 


the common and preferred stocks, 
record June 12. 


payable July 1 to stock of 
Books do not close. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MAY 29, 


Gross sales of Westinghouse Electric are running at 


New York: Closing, — 
Allis-Chalmers common .............eeecee 16 
Allis-Chalmers preferred ................00. 51% 
American Tel. & Tel. Company............ 1403% 


Brooklyn Rapid Transit...................5 T93% 
General Electric 


E E E E A E EENE 160% 
Interborough-Metropolitan common ........ 16% 
Interborough-Metropolitan preferred........ 45% 


Kings County Electric...............00008- 
Mackay Companies (Postal Telegraph and 


Cables) common .....-..ce. cece cee eeeces 7 
Mackay Companies (Postal Telegraph and 
Cables) preferred ..........0. ccc eee eens 73% 


Manhattan Elevated 


a e a eagle Suds 146 
Metropolitan Street Railway............... 29 
New York & New Jersey Telephone........ 122 


Western Union 75 


the 


rate of slightly better than $25,000,000 per annum, which is an 
improvement of about 110 per cent from the low point of the 


panic. 


Boston: 
Edison Electric Illuminating 
Massachusetts Electric ............. 0.00 eee 
New England Telephone................... 132% 
Western Telephone and Telegraph pref.... 


Closing. 


Application has been made to the Philadelphia Stock Ex- 


change 


phone and Telegraph Company. 


to list $232.587,600 capital stock of the American Tele- 
This is one of the largest listings 


in one application in the history of the exchange. 

R. L. Day & Company sold at public auction on May 26 the 
1,501 unsubscribed shares of the 66,500 shares of Boston Elevated 
stock authorized by the railroad commission, in December, 1908. 
The entire lot was taken by F. H. Prince & Company, at 130%. 


Philadelphia: Closing. 
Electric Company of America.............. 12 
Electric Storage Battery common.......... 48 
Electric Storage Battery preferred......... 48 
Philadelphia Electric ............... cee eee 117% 


Philadelphia Rapid Transit................ 327% 
United Gas Improvement 


There has been added to the regular list on the Philadelphia 
Stock Exchange $1,250,000 additional Philadelphia Transit Com 
pany five per cent collateral trust gold bonds, maturing February 


1, 1957, 


RENSSELAER POLYTECHNIC INSTITUTE—The 


Chicago: Closing. 
Chicago Telephone ..............00 cece eens 1321% 
Commonwealth Edison .....s.esssrserssen. 119% 
Metropolitan Elevated preferred........... 51 
National Carbon common...........000-eeee 86 
National Carbon preferred..............-5. 119 


EDUCATIONAL NOTES. 
Board of 


Trustees of the Rensselaer Polytechnic Institute announce the 


opening 
J909, at 12 o'clock, at Troy, N. Y. 
on June 15 will open at 10:30 with the alumni meeting. 


of the Russell Sage Laboratory on Tuesday, June 15, 
The commencement exercises 


At noon 


addresses will be made by Robert W. De Forest of New York 
and Jesse M. Smith, president of the American Society of Me- 


chanical Engineers, and Lewis B. Stillwell, president of the 
American Institute of Electrical Engineers. The remainder of 
the day will be given over to a baseball match between the 
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4 
Institute and the Massachusetts Institute of Technology. In the 
evening there will be class reunions and dinners, and at 9:30 
p. m. the commencement hop at Harmony Hall. On Wednesday 
at 11 a. m. there will be an address by Onward Bates, president 
of the American Society of Civil Engineers. 


NEW TECHNICAL COLLEGE FOR INDIANA—Benjamin 
Brisco, president of the Maxwell-Brisco Motor Company, which 
has a large factory in Newcastle, Ind., is planning to erect a 
large building and establish a modern technical college where 
young men will be taught to be experts in electric and mechan- 
ical engineering. Mr. Brisco will expend $100,000 in a college 
building and equipment. 


ENGINEERING SOCIETIES. 


THE PITTSBURG BOOSTERS’ CLUB—The Pittsburg Boost- 
ers’ Club has been formed, the members being drawn from all 
the leading railway, electrical and supply companies of Pittsburg. 
Its object is to “boost” everything electrical. A dinner is held 
on the last Monday of each month. The officers are E. J. Kiefer, 
master controller; Henry Harris, auxiliary; Ludwig Hummel, re- 
cording wattmeter; C. B. Cushing, electrolyte. 


ELECTRICAL ENGINEERS’ SOCIETY, BOSTON “TECH’— 
Frank J. Sprague, the father of heavy electric traction, was the 
speaker at Professor Jackson’s dinner to the Electrical Engineers 
on the evening of May 20, at the Union. Mr. Sprague spoke on 
“Electric Traction, Past, Present and Future.” During his re- 
marks he ventured a prophecy on a question that is now troubling 
the engineering world. For the average interurban road or road 
with tair density of traffic, the direct current at 1,200 volts on a 
third rail will be found to be the most efficient. 


LOCAL SECTIONS AND STUDENT BRANCHES OF THE 
SOCIETY OF MECHANICAL ENGINEERS—Definite steps have 
been taken for the formation of a Boston local section of the 
American Society of Mechanical Engineers. The committee to 
formulate the plans consists of Prof. I. N. Hollis, Prof. E. T. 
Miller, C. T. Main, I. E. Moultrop and J, W. Libby, all of Bos- 
ton, Mass. In St. Louis, Mo., at a recent meeting of mechanical 
engineers, it was decided to take steps for the organization of 
a local section. The following student branches have been ad- 
mitted to affiliate membership in the society: Stevens Institute 
Engineering Society; Brooklyn Polytechnic Institute Section; Ar- 
mour Institute of Technology Section; Leland Stanford Mechan- 
ical Engineering Society; Palo Alto Student Section; State Agri- 
cultural College of Oregon Section; Purdue University Section; 
University of Kansas Section; Cornell University Section. 


NEW PUBLICATIONS. 


INSTALLATION OF FIRE DOORS AND SHUTTERS—The 
National Board of Fire Underwriters has just issued a new edi- 
tion of its rules and requirements for the construction and in- 
stallation of fire doors and shutters, as recommended by the 
National Fire Protection Association. Property owners and 
architects are requested to refer to these specifications in their 
contracts with builders. There are in all fifty definite rules, and 
the booklet contains an appendix with ample illustrations. The 
general plan governing the arrangement of the rules is indicated 


by the classification, the different methods of construction and 
the material to be used. 


THE ANNUAL REPORT OF THE HEBREW TECHNICAL 
INSTITUTE, for the year ending 1908, is replete with satisfac- 
tory information. Complete statistics anent the work being ac- 
complished, are set forth and a long list of benefactions noted. 
Statistics as to the nationality of pupils and the occupation of 
their fathers are given. It may be noted that the Electrical 
Section is next to the Mechanical and Architectural Drawing 
Section in the number of students enrolled. The chart showing 
the scale of wages of shop hands at successive ages between 
boys who have had and boys who have not had technical school 
training is most interesting. It shows conclusively and in & 


practical way that this Institute is doing most excellent and 
much-needed work, 


PURDUE UNIVERSITY’S ANNUAL CATALOGUE—Very com- 
plete and interesting is the 1908-1909 annual catalogue, April 
Bulletin, sent out from Purdue. Every form of information is 
given concerning the aim and scope of the education. Require- 
ments for admission, expenses necessary, courses of study, de- 
grees and graduate courses of instruction are all set forth. A 
complete register of students, graduates and undergraduates 18 
given. The book is well printed and all facts are succinctly 
brought out. The present bulletin is Vol. IX, No. 4. Editions are 
issued in October, November, February, March and April. It 
may be noted that the electrical engineering course is very Com- 
prehensive, including laboratory machinery, designing, electric 
railway engineering and all branches of the science of telephony. 


THE ARMOUR ENGINEER—Among the leading articles 1n 
the May number of The Armour Engineer, which is the technical 
publication of the students of Armour Institute of Technology, 
Chicago, are the following of electrical interest: “The Hydrometer 
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in the Operation of Storage Batteries,’ by L. H. Flanders; “Un 
derground Conduit for the Distribution of Electrical Energy,” by 
W. F. Sims; “The Carrying Capacity of Rapid Transit Systems,” 
by Thos. A. Banning, Jr.; “Some New Buildings of the Chicago 
Railways Company,” by E. F. Hiller. These articles, particularly 
the one by Mr. Banning, are of most timely interest; they are 
copiously illustrated and well worth careful reading. There are 
also articles of interest to mechanical, civil and chemical engi- 
neers. The editorial work of this new 148-page magazine has 
been very capably handled. 


OBITUARY. 


WILLIAM BOIES CLEMENTS, treasurer of the Northern 
Westchester Lighting Company, of Ossining, N. Y., and of the 
Peekskill (N. Y.) Railroad and Lighting Company, died on May 25 
at his home in Ossining. He was born. near Fredericton, N. B.. 
thirty-eight years ago, and was a great-grandson of Capt. Peter 
Clements, of Westchester County, who, during the Revolution, 
formed a company of volunteers and fought on the side of the 
king. In 1783, Captain Clements and the survivors of his com- 
pany joined the great exodus of United Empire Loyalists and 
landed in St. John, N. B. They proceeded up the St. John River 
and founded the colony of Kingsclear on its banks, where Mr. 
Clements was born and where his parents still live. For several 
years previous to his connection with the Ossining and Peekskill 
companies, Mr. Clements was auditor of the Westchester Lighting 
Company, of Mount Vernon, N, Y. He was a member of Hia- 
watha Lodge, F. and A. M., of Mount Vernon; Cortlandt Hook 
and Ladder Company, of Peekskill, and the Shattemuc Yacht and 
Canoe Club, of Ossining. Two years ago he married Miss Violet 
Marsh, stepdaughter of the late Right Rev. H. Tully Kingdon, 
Bishop of Fredericton. Besides his widow he leaves a daugh- 
ter, who is four months old. 


PERSONAL MENTION. 


WILLIAM MARCONI, of wireless telegraphy fame, has been 
made a Doctor of Laws by the University of Liverpool, England. 


HON. C. A. PARSONS, inventor of the Parsons steam tur- 
bine, has been awarded the degree of Doctor of Engineering by 
the University of Liverpool, England, on the occasion of the in- 
stallation of Lord Derby as Chancellor. 


WILLIAM BARCLAY PARSONS, director of the London Un- 
derground, who returned from Europe on May 25, sailed again 


on May 26 on the Mauretania, on receipt of a cablegram saying 
that Mrs. Parsons was ill in London. 


He expects to be back 
June 11. 


WILLIAM D. WEAVER has edited the illustrated two-volume 
catalogue of the Wheeler gift of books, etc., to the American In- 
This catalogue, which is prob- 
ably the most complete list of electrical books ever prepared, is 
being distributed to the members and associates of the Institute. 


HUGH J. McGOWAN, who is at the head of the McGowan 
8yndicate of interurban and street railroads, Indianapolis, Ind., 
who is now in Switzerland and was expected home June 1, has 
Written business associates that he will not return until Septem- 
ber, and that an operation will be necessary to restore him to his 
former good health. se 


ANDREW CARNEGIE had conferred on him on May 26, by 
the Council of the Sorbonne, Paris, a medal in recognition of his 
founding the Curie scholarships in 1906. The entire faculty of 
the college was present, and the only outside guests were 
Madame Curie, widow of the scientist; Ambassador White, Baron 


Beuttournelles de Constant and M. Niet, president of the French 
alon, 


ETIS V. THURESSON, civil engineer and electrical expert, 
and one of the chief engineers of the Water Building Company, 
of Stockholm, Sweden, is just now visiting the principal water- 
power stations in the United States. Mr. Thuresson has. already 
visited the large power plants and central stations of New 
York, Philadelphia, Baltimore, Washington, and also the General 
Electric Works at Schenectady, 


H. B. LOGAN, president of Dossert & Company. of New 
York, who has just returned from a trip throughout the West, 
reports that he has concluded arrangements with Messrs. Otis 
and Squires, 155 New Montgomery Street, San Francisco, to act 
as Pacific Coast managers for Dossert & Company. Messrs. 
Otis and Squires will carry in stock a very complete line of 
Dossert solderless connectors, cable taps and terminals. 


JACOB GOULD SCHURMAN, President of Cornell University 
and Chairman of the General Commemorative Committee of the 
a Son-Fulton Celebration, will leave on June 9 for a European 

P, during which he will attend the celebration of the one hun- 
Caio anniversary of Darwin’s birth as the guest of St. John’s 
ee Cambridge, England; the three hundred and fiftieth an- 
(this T of the founding of Geneva University, in Switzerland 

8 is coincident with the four hundredth anniversary of the 
of Calvin), and the five hundredth anniversary of Leipzig 


University, in Germany. 
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INDUSTRIAL ITEMS. 


THE NEW YORK INSULATED WIRE COMPANY, New York 
city, has opened up a new and larger New York stockroom at 80 
Murray Street, to take care of the increased demand for its 
rubber-covered wire and insulated tapes. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has issued Bulletin 113, giving particulars and illustra- 
tions of certain large drawbridges operated by electric motors 
used in conjunction with a “Chloride Accumulator” battery. 


THE GATESVILLE ELECTRIC LIGHT COMPANY, Gates- 
ville, Texas, has awarded contract to the Minneapolis Steel and 
Machinery Company for furnishing a 75-horsepower Muenzel gas 
engine and lignite producer, which is to be installed in the new 
plant they are building. 


THE BAKER-VAWTER COMPANY, Chicago, Ill, has issued 
a catalogue of metal sectional steel filing cabinets, which com- 
prise many new improvements. These cabinets are made like a 
modern steel building, with complete frame of steel angles and 
channels, and independent of the sheet metal covering. 


THE LORD ELECTRIC COMPANY, New York city, has is- 
sued Bulletin D, of twenty-four pages, describing laminated sol- 
dered rail bonds. A portable electric rail grinder and the Leco 
duplex bonding torch are also described in this publication, as 
well as a form of portable hand-power grinding machine. 


THE BRISTOL COMPANY, Waterbury, Conn., has issued 
Bulletin No. 104, of forty pages, styled a “preliminary bulletin” 
of Bristol’s recording gauges for all commercial ranges of pres- 
sure and vacuum. The illustrations, diagrams, letterpress and 
general get-up of this bulletin are exceptionally good, and it 
should be kept on file for reference purposes. 


THE HOYT ELECTRICAL INSTRUMENT WORKS, Pena- 
cook, N. H., on account of rapidly increasing business having 
found it necessary to secure more room for the New York office, 
moved on June 1 to 136 Liberty Street, where the company has 
greatly increased space and facilities, and is in a better position 
than ever to give all orders the best possible attention. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has published a neat little booklet, en- 
titled “The Mission of the Westinghouse Electric Toaster-Stove,”’ 
which is an account of the construction and use of this handy 
little device, “told by itself,” in narrative form. Everyone who 
uses electricity will find a multitude of profitable suggestions in 
this unique booklet. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., has issued for free distribution an interesting and valuable 
twenty-four-page booklet, entitled “The Proper Care of Belts.” 
While this is primarily a boost for the various belt dressings 
prepared by the above company, it contains so much practical 
information on the subject of belts and belt transmission that 
it is well worth a careful perusal. 


THE WESTERN ELECTRIC COMPANY is distributing a 
paperweight in the form of a copper medallion nearly two-and- 
three-fourths inches in diameter and having an antique bronze 
finish. On each face is the well-Known trade-mark of the com- 
pany, with the names of the principal distributing cities marked 
Surrounding the design are 
the exhortations “Consult the Map” and “Write Our Nearest 
House.” 


THE LINCOLN MOTOR WORKS COMPANY, Cleveland, Ohio, 
announces that it has changed its name and that it will hence- 
forth be known as “The Reliance Electric and Engineering Com- 
pany.” The manufacture of Lincoln variable-speed motors will 
be continued by the company, and complete lines of constant- 
speed motors are being added. The company proposes to special- 
ize in modern shop practice, especially in the application of the 
electric motor drive to ‘machinery. 


THE C. W. HUNT COMPANY, New York city, has issued 
Catalogue No. 091 (“Engineer’s Edition”), containing eighty-eight 
pages of printed matter and illustrations descriptive of coal and 
ore-handling machinery for power stations, gas companies, blast 
furnaces, coal yards, coaling stations, shipping docks, manufac- 
tories, boiler rooms, etc. Given away with this fine catalogue is 
a' metric conversion table prepared by the company and printed 
on adhesive paper for convenient insertion in memorandum books, 
ete. 


THE MINNEAPOLIS STEEL AND MACHINERY COMPANY, 
Minneapolis, Minn., has issued Catalogue G 105 describing station- 
ary and portable gas and gasoline engines of from four to fifty 
horsepower, manufactured by the Ohio Motor Company. Besides 
these engines the Minneapolis company announces that it is car- 
rying a very large stock of “Dodge” and “Twin City” power trans- 
mission appliances, such as hangers, pillow blocks, bracket boxes 
and post boxes, with either standard ring or capillary oiling 
bearings; flanged or compression couplings, set collars, “Dodge” 
split-iron pulleys, from four inches to forty-eight» inches in diam- 
eter, which can be accurately and quickly, placed on any \standard- 
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sfzed shaft: also a full stock of “Dodge” friction clutch couplings, 
and pulleys either solid or split; turned or cold-rolled shafting. 
The company carries the largest stock in the Northwest and has 
unexcelled facilities for prompt shipments. Moreover, being man- 
ufacturers, special sizes or designs can be made to order. A 
specialty is made of conveying and elevating machinery, head- 
gate hoists, etc. Catalogues covering this class of work may be 
had on application. 


THE POWER EQUIPMENT COMPANY, 1405 Fisher Building, 
Chicago, is installing at Wheatley, Ark., a 300-kilowatt power 
plant to be used principally for operating wells for irrigation 
of rice fields of the Wheatley Rice Mill and Power Company. 
The machinery installed consists of two 150-kilowatt General 
Electric generators and Hamilton Corliss and Phanix automatic 
engines with a battery of two Atlas and one Edgemoor boilers. 
S. D. Boynton has charge of the work on the job and B. K. 


Howard of the buying end in the Chicago office, 1405 Fisher 
Building. 


Vol. 54—No. 23 


THE PEIRCE SPECIALTY COMPANY, of Elkhart, Ind., has 
published a sixteen-page booklet, in which are demonstrated pic- 
torially the general advantages and the simplicity of the manner 
of using Peirce all-steel brackets. In an effective series of pic- 
tures Mr. Peirce is shown making a hole in a brick wall with a 
Peirce hammer-drill, inserting the expansion-bolt and forcing its 
lead sleeve in place by using the reverse end of the hammer-drill. 
There are also shown various forms of the brackets and details 
of the expansion bolts and hammer-drill used. 


THE CENTRAL ELECTRIC COMPANY, of Chicago, is dis- 
tributing a new circular calling attention to the latest quotation 
on rubber-covered wire, single braid, double braid, solid, stranded 
and fixture. Prices are also given on the Banner brand weather- 
proof and slow-burning wire. There are also included the latest 
reduced prices on D & W fuses, cut-outs and contacts. Another 
circular points out the advantages of the G. E. bell-ringing trans- 
former. The company has also for distribution an interesting 
“Hail Columbia” souvenir postcard; as may be surmised, it boosts 
the Columbia tungsten lamps, which this company handles. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) May 25, 1909. 


922,456. AUTOMATIC SPRINKLER SYSTEM. James P. Casey, 
St. Louis, Mo. Filed February 9, 1907. An electric alarm is 


sounded when the pressure in the system pipes varies beyond 
a certain degree. 


922,462. TELEGRAPHY. Thomas B. Dixon, New York, N. Y. 
Filed July 5, 1904. Renewed July 9, 1907. A polar double- 
current transmitter produces in the line at the beginning 
and again at the end of each of its signals a weaker current 
impulse, and a neutral double-current transmitter produces 
in the line at the beginning and again at the end of each 
of its signals a stronger current impulse. 


922,464. PROTECTIVE DEVICE FOR ELECTRIC CIRCUITS. 
Arthur C. Eastwood, Cleveland, Ohio. Filed November 23, 
1908. A magnetically closed switch has its contacts in the 
main circuit controlled by a controlling switch, and its 
winding shunted through the contact of the controlling 
Switch when the magnetically controlled switch is open and 
the controlling switch is in any but the off-position. 


922,466. INDICATOR. Harrison D. Flegel, Racine, Wis., as- 
signor to Edward J. Schowalter, Racine, Wis. Filed July 24, 
1903. The closing of an electric circuit causes a one-step 
movement of the pointer on the dial. 


922,470. ANODE ELEMENT. Benjamin W. Gilchrist and George 
L. Rice, Woodhaven, N. Y. Filed June 9, 1908. The anode 
is provided with ears with which the suspending devices are 
connected, and is contained in a box one side of which is 
composed of openwork not extending to the top. 


922,477. ELECTRIC LINE INSULATOR. Robert Henry, Pueblo, 
Colo. Filed October 5, 1908. Has an interior screw-threaded 
locking cap fitted on interior insulation. 


922,490. ELECTROLIER BRACKET. Isaac Levinson, New York, 
N. Y. Filed July 15, 1908. An electric-light fixture has 
sockets arranged about a center so as to constitute various 


groups of different numbers, with the sockets equidistant 
in each group. 


22,921. SHORT-CIRCUITING DEVICE FOR ELECTRIC MO- 
TORS. Charles A. Schnur, St. Louis County, Mo., assignor 
to Wagner Electric and Manufacturing Company. Filed 
May 9, 1908. Short-circuiting laminæ connected by a flexi- 
ble metallic ribbon are carried by a reciprocating member 
for electrically connecting a number of insulated contacts. 


922,531. ELECTRIC AIR-HEATING AND DISCHARGING DE- 
VICE. Louis A. Siebert, Columbus, Ohio. Filed March 28, 
1908. Describes a hand device containing electric coils and 
an inlet and an outlet air valve. 


922,540. SYSTEM OF MOTOR CONTROL. Harry F. Stratton, 
Cleveland, Ohio, assignor to The Electric Controller and 
Manufacturing Company. Filed October 1, 1908. The extent 
of an air gap in the magnetic circuit of one of two or more 
electromagnetically operated switches is adjusted between 
limits by another of the switches. 


922,550. CLOCK-WINDING MECHANISM. Ernest E. Yaxley, 
Chicago, Ill. Filed April 2, 1908. A power device operating 
on and through a pawl to turn the toothed wheel of a 
motor mechanism has its power replenished by an electro- 
magnet which also causes the pawl to have fresh tooth 
engagement. 


922,554. HOISTING APPARATUS. Heinrich Aumund, Cologne, 
Germany, assignor to C. W. Hunt Company. Filed May 13, 
1904. Electromagnetic devices control the operations of the 
hoisting drums and are themselves governed by contact de- 
vices actuated by a revolving indicator, 


922,556. INSULATING JOINT. Asa F. Batchelder, Schenectady, 
N. Y., assignor to General Electric Company. Filed Septem- 
ber 28, 1908. An insulating pipe joint comprises two heads, 
an interposed tube, means for clamping the parts together, 
and means for insulating the tube from the heads. 


922,623. ATTACHING DEVICE FOR ELECTRIC FIXTURES. 
Louis A. Parrish, Great Barrington, Mass. Filed February 1, 


1909. Has end portions adapted to engage, when projected, 
portions. of an outlet box, 


922,654. SAFETY ELECTRICAL CIRCUIT-BREAKER. William 
F. Wocher, Robert L. Lemon and Louis H. Mortsolf, In- 
dianapolis, Ind. Filed February 19, 1908. Includes two sep- 
arate electrical conducting elements, a conducting connector 
normally connecting the two elements and movable from 
one of the elements, a retractable locking device auto- 
matically acting to engage and hold the connector when 
disconnected from the element, and means for retracting the 
device from engagement with the connector. 


922,662. ELEVATED TRANSPORTATION SYSTEM. Arthur E. 
Brock, Detroit, Mich., assignor of one-half to Henry P. 
Foglesang, Springport, Mich. Filed September 17, 1908. 
A motor car operated by an explosion motor is suspended 


from a cable track and electrically controlled from the 
several stations, 


922,673. IGNITION SYSTEM FOR INTERNAL-COMBUSTION 
ENGINES. Mark B. Crist, Pittsburg, Pa., assignor to the 
Westinghouse Machine Company. Filed February 15, 1906. 
An electric ignition control apparatus has means for re- 


tarding or advancing the ignition in accordance with the 
speed of the engine, 


922,726. BATTERY ELECTRODE. Charles B. Schoenmehl, 
Waterbury, Conn. Filed June 10, 1908. A negative electrode 
for batteries comprises a series of compressed copper oxide 
sections arranged adjacent to but spaced one from the other, 
a perforated cylinder around which they are supported one 


above the other, and means for engaging and supporting the 
cylinder. 


922,727. BATTERY-ELECTRODE SUPPORT. Charles B. Schoen- 
mehl, Waterbury, Conn. Filed June 10, 1908. A sheet-metal 
frame engages the four edges of a negative plate, the edges 
of the frame being turned over on the sides of the plate 
to hold the same in place, and L-shaped rods are secured 


to the upper part of the frame for supporting it from & 
cover. 


922,728. BATTERY-ELECTRODE SUPPORT. Charles B. Schoen- 
mehl and William G. C. Krause, Waterbury, Conn.; said 
Krause assignor to said Schoenmehl. Filed June 10, 1908. 
Has a U-shaped wire frame with negative plate electrodes 
arranged within it, and sheet-metal intermediate cross-strips 
against the top and bottom edges of the plate, electrodes to 
hold them in position, with means for clamping the elec- 
trodes and strips together. 


922,729. BATTERY-ELECTRODE SUPPORT. Charles B. Schoen 
meh] and William G. C. Krause, Waterbury, Conn.; sal 


———— ti (it 


June 5, 1909 


Krause assignor to said Schoenmehl. Filed June 10, 1908. 
Has an inverted U-shaped wire frame with nuts threaded on 
its lower free end, sheet-metal channel strips secured to 
this, and means for attaching the frame to a battery cover. 


922,730. BATTERY-ELECTRODE SUPPORT. Charles B. Schoen- 
meh], Waterbury, Conn. Filed June 10, 1908. Renewed 
April 6, 1909. There are two rectangular wire frames to 
engage the opposite faces of an electrode, each frame hav- 
ing an extension with means for attachment to a cover, and 
means for securing the two frames against the electrode. 

922731. BATTERY-ELEMENT SUPPORT. Charles B. Schoen- 
meh], Waterbury, Conn. Filed November 30, 1908. The 
frame has an upper wire cross-piece with its intermediate 
portion bent up and around to form an integral eye for the 
attachment of a binding post. 


922,736. ELECTRIC COAL PUNCHER OR MINING MACHINE. 
John H. Thompson, Charleston, W. Va., assignor to Johnson 
Electric Machine Company. Filed July 31, 1907. A recipro- 
catory tool-holder is driven by an electric motor, and auto- 
matic means are provided whereby the forward stroke of 
the tool-holder is reversed when the tool or pick strikes a 
hard or impenetrable object. 

922742. INSULATING RAIL JOINT. Benjamin Wolhaupter, 
New York, N. Y., assignor to The Rail Joint Company. 
Filed September 20, 1906. Describes a form of composite 
chair insulated from the rail joint it supports. 

922746. ELECTRIC SWITCH. Charles R. Beebe, New Haven, 
Conn. Filed January 11, 1909. Describes the details of a 
two-point electric switch. 

922.752. ELECTRIC TRAIN OR VEHICLE. John L. Creveling, 
New York, N. Y. Filed March 26, 1903. A prime mover 
(or movers) operates dynamos which in turn operate motors 
for driving the train, the dynamos being arranged in series 
to drive the motors in multiple, or vice versa. 


——— 


922,794.—ROTOR CONSTRUC- 
TION. TROLLER. 


922,760. POLE-PIECE-FASTENING DEVICE. John D. Firmin, 
Pleasant Ridge, Ohio, assignor to The Bullock Electric Manu- 
facturing Company. Filed September 14, 1905. Describes a 
method of securing a laminated pole-piece for a dynamo or 
motor. 


922,764. IGNITER-TIMING DEVICE. James G. Heaslet, Detroit, 
Mich., assignor to the Garford Company. Filed July 17, 
1907. Describes a timer for the operation of a number of 
aoe sparking devices as for an internal-combustion en- 
gine. 


922,780. CABLE RELAY. Isidor Kitsee, Philadelphia, Pa. Filed 
August 8, 1907. A cable relay unresponsive to shifting zero 
effect comprises two movable coils biased toward normal 
position, and a relay contact carried by each coil, the 
movement of the coils being unrestricted and adapted to 
move the relay contacts in opposite directions. 


922,781. PRINTING TELEGRAPH. Isidor Kitsee, Philadelphia, 
Pa. Filed August 25, 1908. Includes a polarized line relay, 
a master step-by-step mechanism controlled by the relay, 


and an associate step-by-step mechanism controlled by the 
master. 


922,794. ROTOR CONSTRUCTION. Emil Mattman, Norwood, 
Ohio, assignor to Allis-Chalmers Company and The Bullock 
Electric Manufacturing Company. Filed May 31, 1907. The 
rotor comprises a wheel provided with ribs around its 
Periphery and arranged at an angle to the axis of the 
wheel, also an annular core mounted on the ribs, and wind- 
ings on the core. 3 


922,800. PROCESS IN MAGNETIC SEPARATION. Walter B. 
Moore, Seattle, Wash. Filed August 31, 1906. The process 
Consists in feeding the mass of materials into a magnetic 
eld to extract the magnetic particles from the remainder, 
Conveying the extracted magnetic particles, magnetically im- 
pelling them across a passageway, directing a fluid on them 


922,823.—-M ULTIPLE-VOLTAGE CON- 


922,924. DYNAMO-ELECTRIC MACHINE. 


922,951. THIRD-RAIL INSULATOR. 
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and subjecting them to a rapid reversal of magnetic polarity 
to cause them to turn end. over end. 


922,801. ELECTRIC CUT-OUT. Thomas E. Murray, New York, 
N. Y. Filed November 9, 1908. A fuse-case holder has an 
upper member, a depending member independently and de- 
tachably secured to the upper member and having a trans- 
verse opening, and a removable fuse case seated in and ex- 
tending through the opening. 


922,802. POWER-TRANSMITTING DEVICE. Frank R. Mc- 
Berty, New Rochelle, N. Y., assignor to Western Electric 
Company. Filed February 27, 1908. Describes a form of 
electromagnetic clutch. 


922,823. MULTIPLE-VOLTAGE CONTROLLER. Emmett W. 
Stull, Norwood, Ohio, assignor to Allis-Chalmers Company 
and The Bullock Electric Manufacturing Company. Filed 
October 31, 1906. Has fixed and movable contacts con- 
structed and arranged to change the connections of a trans- 
lating device from any pair of multiple-voltage mains to an- 
other without interrupting the circuit. 


922,825. OIL SWITCH. Hermon L. Van Valkenburg, Norwood, 
Ohio, assignor to The Bullock Electric Manufacturing Com- 
pany. Filed August 25, 1905. Describes a form of four- 
break single-pole switch, i 


922,836. ELECTRIC ADVERTISING APPARATUS. Giuseppe 
Bandieri, Cincinnati, Ohio. Filed April 30, 1908. An electric 
motor intermittently operates a roller to move a film or 
ribbon, of which the part that is in proximity to an opening 
is illuminated by an electric lamp or lamps. 

922,889. DYNAMO-ELECTRIC MACHINE. Bernard A. Behrend, 
Norwood, Ohio, assignor to Allis-Chalmers Company and The 
Bullock Electric Manufacturing Company. Filed June 6, 
1905. Comprises an armature winding, a main field winding, 
a winding for compensating armature reaction, a concen- 


" 929,839.—DYNAMO-ELECTRIC MA- 
CHINE. 


trated commutation winding (the compensating and com- 
mutation windings being in separate groups), and means 
for adjusting the current strength in the commutation wind- 
ing independently of the current strength in the other 
windings. 


922,849. INDICATOR FOR AUTOMATIC ELEVATOR SYS- 


TEMS. Albert H. Buckelew, Newark, N. J. Filed March 
29, 1907. An automatically controlled elevator system has 
a signal for automatically indicating at a floor when a well 
door is open, and a light controlled by the starting switch 
for illuminating this signal. 


922,917. ELECTRIC TERMINAL. Gilbert C. Landis, York, Pa., 


assignor to American Phosphorus Company. Filed April 3, 
1907. Describes a form of water-cooled terminal for an 
electric furnace. 


Charles E. bord, 
Norwood, Ohio, assignor to Allis-Chalmers Company. Filed 
May 3, 1906. The stator consists of laminse of magnetic 
material, some of which have a less outer diameter than 
others, whereby circumferential ventilating passageways 
closed at the inner periphery of the core are provided. 


922,946. DYNAMO-ELECTRIC MACHINE. William D. Pomeroy, 


Norwood, Ohio, assignor to Allis-Chalmers Company anà 
The Bullock Electric Manufacturing Company. Filed July 27, 
1906. The rotor comprises a core, coils carried thereby and 
having end turns projecting beyond the core, a rigid ring 
surrounding the end turns, an endless expansible ring 
within the end turns and in engagement with the latter, 
and means for expanding this ring comprising a movable 
expanding ring in one integral piece and engaging the in- 
clined surface of the expansible ring. 


Leonard. M. Randolph, 
Newark, N. J., assignor to Essex Company. Filed May 2, 
1907. Consists of a short {section of) channel iron for the 
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base, a short section of an J-beam for a rail support, and 
insulating material between them to which they are loosely 
connected. 


922,977. ROSETTE. Edgar Tregoning, Attleboro, Mass. Filed 
November 6, 1908. Has a base provided with an inwardly 
extending box, a removable cap provided with a central open- 
ing, two wire terminals, and two strain-receiving members 
arranged to overlie the boss formed on the base. 


922,987. ELECTRIC IGNITER FOR EXPLOSIVE ENGINES. 
Emil Westman, Minneapolis, Minn. Filed October 5, 1907. 
A metallic plug has a fixed and a movable electrode, the 
latter co-operating with the armature of an electromagnet. 


923,005. PROCESS OF TREATING NICKEL ORES. Anson G. 
Betts, Troy, N. Y. Filed February 23, 1909. The process 
consists in smelting the nickel ores to an alloy with another 
metal of the iron group, and electrolytically refining the 
alloy, using an electrolyte containing a soluble salt of each 


of such two metals, and producing a refined alloy containing 
the two metals. 


923,018. ELECTRIC FURNACE. Frederic M. Chaplet, Laval, 
and Alexandre Remond, Paris, France. Filed March 19, 
1907. Consists of two distinct compartments and a com- 
municating passage which contains the conducting material, 
the open compartment receiving a carbon or metal electrode 
plunging into the conducting mass, and the closed com- 
partment or laboratory receiving a carbon electrode forming 
an arc with the molten metallic surface. The tap is formed 


in the wall of the furnace above the passage connecting the 
two compartments. 


923,020. DEVICE FOR AUTOMATICALLY STOPPING VEHI- 
CLES. Sidney H. Cluxton, Washington, D. ©. Filed January 
5, 1907. An air brake is actuated by the movement of shoes 
attracted by electromagnets secured to the track rails. 


#23,024.—LIGHTNING ARRESTER. 


923,024. LIGHTNING ARRESTER. Elmer E. F. Creighton, Sche- 
nectady, N. Y., assignor, by mesne assignments, to General 
Electric Company. Filed July 9, 1906. A condenser asso- 
ciated with a spark gap is connected between each of the 
line conductors of a transmission system and the ground, 
and means are provided for introducing each spark gap in 


series With its condenser when one of the line conductors 
becomes grounded. 


923,033. TELEGRAPH TRANSMITTER. Thomas J. Dunn, Jer- 
sey City, N. J. Filed December 31, 1908. Has a vertically 
reciprocatory plunger adjacent to the free end of the vi- 
brator, and a cam member carried by the plunger adapted to 


engage the vibrator when the plunger is in its raised posi- 
tion, 


923,085. TELEPHONE SYSTEM. Alfred H. Dyson, Chicago, Ill., 
assignor to American Electric Telephone Company. Filed 
January 20, 1902. In combination with a single cord and 
plug for the trunking operator, are two supervisory lamps 
associated with this single cord, suitable local circuits and a 
source of current supply for operating the supervisory lamps, 
and a differential relay for controlling the flow of current 
through one lamp, and a number of relays for controlling 
the flow of current through the other lamp. 


923,071. ELECTRICAL CONNECTOR, iranville E. Palmer, 
Roston, Mass., assignor of one-fourth to Charles B. Price and 
one-fourth to F. S. Price, Boston, Mass. Filed November 21, 
1906. Ts a form of sheet-metal clip for embracing a pipe or 
cable and provided also with a wire-receiving socket. 


923,114. FIREALARM TELEGRAPH APPARATUS. Frederick 
W, Cole, Newton, Mass., assignor to the Gamewell Fire-Alarm 
Telcgraph Company. Filed October 24$, 1908, 


Describes a 
form of local fire-alarm-box apparatus. 
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923,115. FRANGIBLE PROTECTING DEVICE. Frederick W. 
Cole, Newton, Mass., assignor to the Gamewell Fire-Alarm 
Telegraph Company. Filed October 27, 1908. Consists of a 
pivoted frame having a front opening closed by a glass plate 
and having a shield behind this to provide a pocket to re- 
ceive the broken pieces of glass. 


923,124. MERCURY OR OTHER VAPOR ELECTRIC LAMP. 
Henry A, Kent, Bounds Green, and Harold G. Lacell, Finch- 
ley, England, assignors to Silica Syndicate, Limited, London, 
England. Filed October 3, 1908. Comprises a stationary 
vaporizing tube adapted to contain the material vaporized, 
and a container at atmospheric pressure located above this 
tube and communicating therewith by a constricted passage 
through which the material can be only slowly forced by 
the vapor generated during the operation of the lamp, 
whereby the arc is steadied. 


923,127. ELECTRIC ARC LAMP. Ladislav O. Kozar, Wilkes- 
Barre, Pa., assignor of one-half to Joseph Murgas, Wilkes- 
Barre, Pa. Filed March 17, 1909. The movement apart of 
the angularly disposed electrodes is retarded by means of 
a dashpot, an electromagnet causes the electrodes to come 
together to strike the arc, and the dashpot is. put under 
spring tension tending to prevent separation of the elec- 
trodes when the electromagnet is de-energized. 


923,128. PROCESS OF ELECTRIC WELDING. Maurice Lach- 
man, New York, N. Y. Original application filed October 17, 
1906. Renewed November 29, 1907. Again renewed August 
22, 1908. Divided and this application filed March 31, 1908. 
Describes a method of electrically welding the end or butt 
of one piece of metal to the flat surface of another. 


923,129. ELECTRIC SWITCH. Edmund O. Schweitzer and Al- 
fred Herz, Chicago, Hl. Filed July 19, 1906. Comprises a 
rotary member carrying a double-chambered inverted holder 
containing mercury or some other mobile conductor, con- 
tacts on the holder whereby the connection will be closed 
through the switch upon the passage of the mobile conductor 
from one chamber to another, connections co-operating with 
these contacts and a conductor extending across the rotary 
member to short-circuit and permanently close the circuit 
when the mobile conductor is in either chamber, means for 
rotating the rotary member and contacts co-operating with 
the conductor whereby the circuit can be closed a predeter- 
mined length of time by the mobile conductor or can be 


permanently closed through the conductor on the rotary 
member. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired June 1, 1909: 
475,759. ELECTRIC METER. O. Ericsson, Sioux Falls, S. D. 


475,783. CONTACT POST FOR ELECTRIC BELLS. F. W. 
Manger and O. H. Huebel, Brooklyn, N. Y. 


475,197. SECONDARY-BATTERY ELECTRODE AND PROCESS 
OF MAKING THE SAME. A. Reckenzaun, London, England. 


475,809. ELECTRIC SELF-WINDING CLOCK. F. M. Schmidt, 
Brooklyn, N. Y. 


475,877. SYSTEM OF ELECTRICAL DISTRIBUTION. C. O. Mail- 
loux, New York, N. Y. 


415,898. RHEOSTAT. F. W. A. Schneider, Toronto, Canada, 
415,920. ELECTRIC CONDUCTOR. C. W. Bassett, Newton, Mass. 
415,925. AUTOMATIC FIRE-ALARM SYSTEM. 


C. Burgher, New- 
ton, Mass, ` 


TELEGRAPIIY. T. Gothorpe, Rye, N. Y. 


475,970. ELECTRIC RAILWAY MOTOR. J. F. Shawhan, De- 
troit, Mich, 


416,026. TELEPHONE. S. F. Sherman, New York, N. Y. 

476,054. TELEPHONOGRAPH. J. P, Magenis, North Adams, 
Mass, 

476,080. ELECTRIC TERMINAL. Detroit, Mich. 

476,128. CONDUIT FOR ELECTRIC RAILWAYS. W. P. Carr 


and C. F. Ferrin, Minneapolis, Minn. 


476,151. DYNAMO-ELECTRIC MACHINE. W. 
Louis, Mo. 


476,156. DEVICE FOR TESTING ARC-LIGHT CIRCUITS. 
Manwaren, Philadelphia, Pa. 


Koedding, St. 


A. H. 


476,183. INCANDESCENT LAMP. J. Ball, Holyoke, Mass. 
476,200. TELEPHONE. E. M. Harrison, Fort Smith, Ark. 
476.225. ELECTRICAL RECIPROCATING TOOL. W. P, Carstar- 


phen, Jr., Denver, Colo. 
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RAILWAY-MOTOR IMPROVEMENTS. 

Few pieces of electrical apparatus are subjected to the 
severity of service which is continually applied to railway mo- 
tors. This type of equipment furnishes an excellent example 
of evolution in methods of design and manufacture during the 
past few years. Reliability of service has been the prime object 
of railway-motor designers, although the question of efficiency 
has not been neglected. Experience shows that the problem of 


mechanical design is essentially the most important controlling 


factor in successful railway-motor operation. 


The advances which have been made are illustrated by the 
care now taken to secure proper insulation, commutation and 
lubrication in standard types of motors. Armature coils are 
wound with varnished cambric, constituting a high grade of oil- 
cloth, with a puncture test of 10,000 volts. In some motors 
ten thicknesses of this are put on, compared with only two 
thicknesses in old motor designs. On top of this is cotton tap- 
ing, the whole being dipped in insulating compound. Mica is 
also used, cut in small pieces, about two or three mils thick, the 
strips being wrapped around each bar and the whole coil being 
put in a steam oven, which sets the mica to the bars, dissolving 
the sticking compound used so that the whole coil reforms itself 
into a solid mass. On top of this is applied an insulation of 
cotton tape. Such a motor can run to an actually higher tem- 
perature and do more work per pound of material than formerly, 
since a rise of temperature of seventy-five degrees centigrade 
above air at twenty-five degrees can be allowed, which is close 
to the boiling point. 

Experience has shown that the life of insulation is from 
five to seven years, a considerable portion of the failures being 
due to cracks. If water gets in, carrying iron filings from the 
brake shoes, the insulation becomes injured, tending to create a 
burnout ultimately. Recent forms of motors are therefore spe- 
cially designed to keep out carbon and iron dust. With oil 
instead of grease lubrication from six to cight times the old wear 
of bearings is being obtained. The grit in the grease used to 
limit the life of a bearing materially, whereas at present a run 
of from 60,000 to 80,000 miles without change is not uncom- 
mon. The equivalent of twenty trips across the United States 
without a bearing change is a triumph of modern design. In 
this connection the new process of roll-finishing bearings is 
important, giving a surface resembling polished silver in place 
of the gray color of a turned and filed shaft. The improved 
heat treatment of pinions and the adoption of a combination 


1069 


1070 


of the split and box types of motor frames have also facilitated 


reliable and convenient operation. The undercutting of com- 


mutator mica and the adoption of interpoles, in larger sizes es- 


pecially, have also tended to reduce the defects of these motors 
in service. 


COLOR-PHOTOGRAPHY IN THE STUDY OF ARTI- 
FICIAL ILLUMINATION. 

During the convention last week of the National Electric 
Light Association at Atlantic City, N. J., a very interesting 
paper was presented by Paul F. Bauder dealing with “Quality 
of Light.” In making an analysis of the color quality of sev- 
eral artificial illuminants in comparison with daylight illumina- 
tion Mr. Bauder made ingenious use of the Ives colorimeter, 
and also of the trichromatic plates now being used in color-pho- 
tography. While the comparative data secured in this way do 
not bring us to any close realization of artificial daylight with 
any of our present sources, they do indicate that it is essential 
to secure that light which is most adaptable for the work at 
hand. In other words, with the present sources of illumination 
it is not so much a question of securing artificial daylight as 
it is of using the proper light source from among those which 
_ we have available. 

Dr. Charles P. Steinmetz in a brief discussion of this 
paper congratulated Mr. Bauder on his excellent work and 
suggested that this method might be used in a study of those 
luminous sources over which through our disposition of the 
light-giving mixtures we would have a greater control than we 
have with incandescent glowers. 

The results so far obtained are not only interesting, but 
they appear to be trustworthy and they indicate lines along 
which further study can be made. It is to be hoped that Mr. 
Bauder will continue his work in this direction and that we will 


soon be able to add our commendation to everyone’s applause. 


LOCAL APPRECIATION OF HYDROELECTRIC DEVEL- 
OPMENTS. 

In a recent issue of a Rockingham (N. C.) Post there 
was published a long appreciation of the value to the com- 
munity of the development which is taking place under the 
direction of the Rockingham Power Company. This company 
has been through a series of vicissitudes, resulting in the fore- 
closure on the mortgage bonds and a receivership sale of the 
property, assets, franchises and effects to take place next month. 
It is presumed, and in fact announced, that after the sale takes 
place refinancing will occur quickly and the work of completing 
the plant will take place vigorously. 

It is with the spirit of the article in the Post that we are 
immediately interested. This is so different from the customary 
attitude of mind which affects the natives that it is remarkable. 
It is unfortunate that in so many instances a power company 
is hampered in its development, and is treated by the locality 
it is intended to serve rather as supplicants for benefits and 
advantages instead of being treated as creators of benefits and 
advantages to the neighborhood. 
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PRIVATE POLICY. 


Every once in a while some one gets up and says something 
original, or, if the statement be not entirely original an old 
saw is given new teeth and we are cut to the quick by being 
brought face to face with the fact that we have fallen short of 
doing our full duty toward our fellowmen. One of the breeziest 
and most interesting papers from a general standpoint pre 
sented at the recent convention of the National Electric Light 
Association at Atlantic City, N. J., was that of Paul Liipke on 
“Private Policy.” Mr. Liipke’s sentiment is almost entirely 
along the lines of using prudence and wisdom in the manage- 
ment of the private affairs of our corporate interests with a 
leaning toward giving the benefit of the doubt and the most 
generous treatment to those who apparently form the least im- 
portant element in the organization. 

To carry on the business a plant must be built and men 
must be hired to operate it. The sum and substance of private 
policy then should be to provide the right plant and hire the 
right men. After this, the station must be made as nearly as 
possible foolproof. There are two ways of doing this—one is to 
make the station apparatus proof against the fools, and the 
other is to eliminate the fools. Neither object can be secured 
entirely. 

We must hire men as they are, but when we get them, we 
must do our level best to make them better as they go on with 
us. We must not be short-sighted and believe that if we give 
our men a fair show and a careful training that we will make 
them too valuable and that they will seek employment else- 
where. Even if they do so improve in whatever they are doing 
that they are fit for positions better than we have for them, we 
will at least have had their useful service during this formative 
period, and their presence in the organization will be a stimulus 
and an example to younger men who will stay with us longer, 
and to some of whom we may be able to offer such emolument 
as will make them stick. 

All of the above is based upon Mr. Liipke’s bN 
and is a mixture of his sentiments and our own. We are glad 
that he has been able to present these suggestions to such @ 
representative body as the National Electric Light Association, 
and it is a source of sincere congratulation to witness the spon- 
taneity of accord with which these sentiments were received by 
those in power in our great institutions. 

Work along the lines which Mr. Liipke suggests cannot fail 
It is true that the higher we bring 
the plane upon which we establish our artisans and mechanics 
the higher the wage scale will go and the dimmer will become 
the line of demarcation between the trades and the professions. 
But we pay big money for the best machines, and when we dis- 
cover how much more we can get out of our machines by having 
about us men who know how to operate them at their highest 
efficiency and keep them in the best possible condition we will 
be willing to pay big moncy for the men behind the machines, 


and it will not cost us so much more anyway. It is a matter of 


to produce good results. 


viewpoint in a large degree. 
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HIGH-PRESSURE GAS. 


High-pressure gas has been adopted to some extent for 
street lighting in Europe, and is being offered for this purpose 
at Boston and other points in the United States. It has been 
claimed that gas at high pressure is more efficient than low- 
pressure gas for large interior lamps and for industrial heating 
purposes, and in London it is being applied on these lines. 

Gas at high pressure of course contains no more heating 
power per pound than gas at low pressure, but the claim is that 
with the high-pressure gas a greater temperature and efficiency 
may be had at the incandescent mantle, and with industrial 
heating appliances. Thus while low-pressure gas, at flat-flame 
burners, may yield three or four candlepower per cubic foot per 
hour, under ideal conditions, and, say, fifteen candles per cubic 
foot per hour at mantle burners, the claim is that the high- 
pressure gas gives thirty to fifty candlepower per foot per hour 
at incandescent burners of special construction. It is not the 
purpose here to discuss the claims for an increase of efficiency 
with gas at more than the ordinary pressure, but merely to note 
its application in several cases and to point out some of the 
limiting conditions of its use. 

The most important application of high-pressure gas to 
street lighting in London is that on Fleet Street and at the 
four corners of Ludgate Circus. On Fleet Street the use of 
high-pressure gas dates from Christmas, 1908, and thirty-six 
incandescent mantles that operated with gas at the ordinary 
pressure have been displaced by sixteen high-pressure inverted 
incandescent burners. At both Fleet Street and Ludgate Circus 
the lamps are of the same type and each has a nominal rating 
of 1,500 candlepower on twenty-five cubic feet of high-pressure 
gas per hour. 

In Berlin, where the gas plant is owned by the city, high- 
pressure inverted lamps have been installed on some streets, and 
it is reported that 7,000,000 marks are to be expended, at the 
tate of 1,000,000 marks per year, to erect such lamps for most 
or all of the public lighting. The latest type of inverted high- 
Pressure gas lamps in use on the Potsdamerstrasse and other 


important streets of Berlin have three burners each and con- 


sume sixty-five cubic feet of the compressed gas per hour. Early 
in the present year there were 2,163 street lamps using high- 
Pressure gas in Berlin, and 725 of these lamps were of the 
upright and 1,438 of the inverted type. The upright high- 
pressure burners were rated at about 700 candlepower each, and 
970 of the inverted burners were rated at an average of 800 
candlepower, while the remaining 468 burners were supposed 
to yield about 1,600 candlepower each. 

At several points in London, and particularly adjacent to 
Fleet Street, where a high-pressure main is maintained for the 
public lighting, private consumers are being supplied with the 
Compressed gas for lamps and industrial heating appliances. On 
Bouverie Street, which crosses Fleet, the establishment where 
Punch is published is now supplied with the high-pressure gas 
for 350 inverted incandescent-mantle lamps, that are rated to 
consume two cubic feet of the gas per hour and to yield 100 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


1071 


candlepower each, and also for the drying presses and other 
heating devices. Another establishment supplied with gas from 
the high-pressure street mains is found at No. 111 Shoe Lane, 
and here sixty of the nominal 100-candlepower lamps, as well 
as heating appliances, are operated. Number 104 Fetter Lane 
has an installation of 215 of the so-called 100-candlepower high- 
pressure lamps, but in this case the gas is taken from the street 
main at ordinary pressure and passes through a compressing 
plant in the building before it reaches the lamps. 

The above examples may serve to illustrate the extent to 
which high-pressure gas is being applied in Europe, and also 
some of the disadvantages and limitations attending its use for 
either public or private lighting. As the only claim for the 
superiority of the compressed gas over the ordinary kind is 
based on its supposed higher efficiency, it is well to note the 
cost that either the gas company or consumers must pay to make 
this higher efficiency available. 

While the claims for the candlepower and gas consumption 
of the high-pressure lamps have been given as stated by the 
gas interests, because they are the more easily met when under- 
stood, it is not, of course, the intention to indorse these claims 
in any degree. 

It appears that consumers are to derive no advantage from 
the fact that a cubic foot of the compressed gas has more weight 
and therefore a greater heating power than the same gas before 
compression, for the Punch office has to pay for thirteen per 
cent more gas than the meter registers to compensate for its loss 
of volume. 

To compress the ordinary gas so it may be available at high- 
pressure lamps and heating appliances, there must be a com- 
pressing plant either at the works, along the line of mains, or 
at the premises of consumers. For the operation of high-pres- 
sure street lamps and their general supply for consumers it is 
necessary that the gas company distribute compressed gas 
through its mains, as only large consumers can be expected to 
install a special plant. 

According to figures from the Berlin municipal gas works, 
the cost of compression there for the street lighting is 4.8 cents 
per thousand cubic feet, but it cannot be stated just what this 
cost includes or how much it would have to be increased to apply 
to conditions in the United States. Three compressing stations 
are operated by the gas company in Berlin for the high-pressure 
lighting, and two more stations of this sort. are being added. 

In London the street lamps on Fleet Street and Ludgate 
Circus are supplied by a high-pressure main, and a six-inch 
branch from this main was laid down Bouverie Street to the 
consumers there mentioned, but at No. 104 Fetter Lane the con- 
sumer is obliged to operate a compressor with a gas engine for 
his high-pressure lamps. Such a plant and the labor of opera- 
tion must of course add much to the cost of lighting. 

And as city streets are now generally laid with low-pressure 
gas mains, the addition of high-pressure mains is obviously an 
expensive duplication that consumers will be expected to pay 
for in one way or another. 
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National Electric Light Association. 


Thirty-second Convention in Atlantic City, N. J., June 


I, 2, 3 and 4, 1909. 


Pavers and Discussions. Parallel Sessions. Exhibition and Convention Notes. 


TUESDAY MORNING SESSION, 

The thirty-second convention of the 
National Electric Light Association was 
called to order at 10 o'clock Tuesday 
morning, June 1, in the Marine Hall, by 
President W. C. L. Eglin. After an ad- 
dress of welcome by Mayor Franklin P. 
Stoy, of Atlantic City, the president de- 
livered his annual address. 

As outlined in the complete report of 
the first day’s proceedings, which ap- 
peared in the ELECTRICAL Review AND 
WESTERN ELECTRICIAN of June 5, the 
president’s address was devoted princi- 
pally to the broadening activities of the 
Association in its newly affiliated geo- 
graphic and company sections. Mr. Eglin 
made a strong plea for the general affilia- 
tion of practically all the state associations 
with the national body. Te showed that 
only good could come to all concerned 
from closer co-operation between all the 
organizations working for the welfare of 
the central-station industry. Standardi- 
zation of practice is one of the things that 
can he brought about by such affiliation. 
The success of the company branches has 
been very marked in extending the influ- 
ence of the Association to the mass of 
central-station emploves. The Associa- 
tion's library has been growing rapidly 
and promises to be of much value. 

After the appointment of # committee 
to consider the president’s address, H. M. 
Edwards, chairman of the committee on 
a uniform system of accounting for elec- 
tric lighting companies, presented this 
committee’s report. In this report an ex- 
tended comparison was made between the 
standard system of accounts adopted by 
the Association and that adopted by the 
Public Service Commission of New York. 
Detailed directions’ were given for charg- 
ing to the proper accounts all items of 
expenditure for construction, operation, 
maintenance, etc. In presenting the re- 
port Mr. Edwards referred to the simple 
and vet complete system of accounts just 
published by the Railroad Commission of 
Wisconsin, which has been quite generally 
and enthusiastically adopted by the Wis- 
consin public utility companies. The 
discussion on this report was deferred to 
the accounting session of Thursday morn- 
ing. 

A review of the past vear’s work of the 


Question Box, prepared by its editor, 
Alexander J. Campbell, was then read by 
Secretary Gilchrist. Following this came 
a report from Dudley Farrand, the offi- 
cial representative of the Association on 
the National Conservation Commission. 
T. C. Martin then presented an abstract 
of his report for the committee on prog- 
ress. The paper entitled “Private Pol- 
icy,” by Paul Liipke, was read by Mr. 
Martin. The reading of this paper was 
greeted with prolonged applause. Ex- 
tended abstracts of the papers and reports 
referred to in this paragraph were given 
in these columns last week. 

An encouraging report was then sub- 
mitted by the committee on state and 
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company branches. The report was read 
by R. M. Searle, chairman. It showed 
the formation of three geographic sections 
and twenty-two company branches. The 
total membership in all these bodies was 
over 1,800. The geographic or state as- 
sociations that have become affiliated 
with the National Association are the 
Pennsylvania. New England and New 


Hampshire sections. Among the company 
branches, that of the Commonwealth Edi- 
son Company, with nearly 500 members, 
is the largest. After reciting the advan- 
tages of membership in these various sec- 
tions, the report was concluded with ten- 
tative drafts of constitutions proposed for 
state associations and for company sec- 
tions. 


A spirited discussion of the subject was 
begun by C. L. Edgar of Boston, who 
thought that more was to be gained by 
having the men of anv company meet 
those of other companies in the same 
state or district than to rub up against 
each other, which they already do in com- 
pany clubs and similar organizations. He 
believed, therefore, that more energy 
should be expended in pushing the state 
organizations. 

L. H. Conklin, president of the Penn- 
sylvania State Electric Association, in- 
dorsed what had been said as to the 
greater importance of the state associa- 
tions; in fact, few could estimate the 
great value to the members of these as- 
sociations of affiliation with the national 
body, but, on the other hand, the com- 
pany branches had also a distinct mission 
to perform and they were doing it well. 

S. F. Smith, formerly president of the 
Association of Electric Lighting Engl- 
neers of New England, told how that or- 
ganization had dissolved itself into the 
New England section of the National 
Electric Light Association. Not all the 
old members could join the reorganized 
association. There were some municipal 
plant engineers for whom provision has 
not yet, but should be, made. In many 
ways these men can help the private 
plants politically by making recommenda- 
tions which, if made by the companies, 
might create popular suspicion of ulterior 
motives. 

Others that discussed the subject were: 
II. W. Hillman, Dudley Farrand, D. B. 
Rushmore. C. N. Stannard, M. S. Seel- 
man, Jr., B. W. Mendenhall, H. Almert, 
H. Goodwin, Jr., R. M. Searle, E. F. Mc- 
Cabe, E. L. Smith and John F. Gilchrist. 
None of the speakers deprecated the or- 
ganization of state associations, and most 
of them spoke as well of the value of the 
company branch, the aim of which is to 
interest the men from the bottom up 1 
the general methods and policy of central- 
station work. 

TUESDAY EVENING SESSION. 

At 8:30 p. m. the second general ses- 
sion of the convention was opened by the 
reading of several amendments to the 
constitution of the Association that were 
submitted by W. W. Freeman. A motion 


to refer these to a committee was carried. 
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The committee appointed on this matter 
was the same that had been selected to 
pass on the recommendations of the presi- 
dent’s address. It consisted of H. L. Do- 
herty, C. L. Edgar and W. W. Freeman. 
Its report was submitted at the Friday 
executive session. 

A paper on the “Latest Developments 
in Street and Park Lighting” was pre- 
sented by J. W. Cowles of Boston. After 
a short discussion of it by S. G. Rhodes, 
the report of the lamp committee was sub- 
mitted by W. W. Freeman, its chairman. 
At its close P. S. Millar described a series 
of tests of foreign-made tungsten lamps 
that is now in progress. The results so 
far seem to indicate that the American 
lamps were seventy-five per cent better 
than the foreign ones. 

The discussion of the lamp committee’s 
report was participated in by F. W. Will- 
cox, J. W. Cowles, C. L. Edgar, M. S. 
Seelman, Jr., Farley Osgood and Mr. 
Freeman. 

S. E. Doane, of Cleveland then pre- 
sented an abstract of his paper on “Meth- 
ods of Manufacture of Incandescent 
Lamps.” Following this Paul F. Bauder 
delivered an illustrated address on “Qual- 
ity of Light.” All the papers presented 
at this session were abstracted in the re- 
port given last week. 

The discussion on Mr. Cowles’ paper 
was resumed by Farley Osgood, who said 
that the use of flaming-are lamps in front 
of a store necessitates the installation of 
Increased illumination within to avoid the 
sharp contrast between the exterior and 
interior. Dr. Charles P. Steinmetz closed 
the discussion of the evening by referring 
to the control of the color of light that 
we now have through the impregnation of 
flaming-are electrodes. 


WEDNESDAY MORNING SESSION. 


_The paper entitled “Advance Informa- 
tion Regarding Developments in Storage 
Batteries” was read by Joseph Appleton, 
of the Electric Storage Battery Company. 


i The most important development in this 
ne, as far as central-station interests are 
concerned, is the development of the 
ERN battery in large sizes for power 
Plant and substation use. This new type 
of battery has a very much greater ca- 
for substantially the same space 
das and for a very slight increase in 
ie t than the type of battery in most 
Wie oe use for these purposes at present. 
hes an increase of only fifteen per cent 
ae weight the output of these new bat- 
he a Pad from two to four times that of 
ae ped ones. The terminal voltage is 
which ee and the length of time for 
hens the battery can be discharged at 
oa ates is increased. There have also 

ido improvements in end-cell 
torn Particularly d@dapted to this new 
tries 4 battery, _ The use of storage bat- 
A ee PS aaa with the exciter sys- 

ben arge turbo-alternators was de- 
y This use is increasing and has 
alse Ps very serviceable. The author 
‘Gis: fee upon the use of. storage bat- 
carry year ee consumers in order to 
TOA a of short duration, so as to 
duce e load factor and thereby re- 
TAN i maximum demand. One of the 
wae t evelopments in battery regulation 
at at the great steel works at Gary, 
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Ind., which the author described in some 
detail. The storage battery here is used 
to regulate the load on both the direct- 
current and alternating-current systems. 
The use of the mercury-arc rectifier has 
enabled storage batteries to be employed 
very successfully in isolated plants of 
moderate capacity, thereby enabling the 
battery to be charged properly with com- 
paratively little attention. 


There being no discussion, the paper 
entitled “The Regenerative Flame Lamp” 
was read by A. J. Mitchell, of the Adams- 
Bagnall Electric Company. 


After tracing the prevailing tendencies 
in the development of flaming arc lamps 
Mr. Mitchel showed that the first notable 
type making use of vertical carbons was 
that developed by Blondel, This made use 
of a mineralized carbon positive for the 
lower electrode and a negative pencil of 
nearly pure carbon for the upper electrode. 
It had the objection, however, of com- 
paratively short life of the carbons. The 
Regenerative lamp makes use of a similar 
arrangement, but the positive electrode 
has a center of pure carbon with fluted 
radial extensions. The spaces between 
the ridges is filled to the outer edge with 
the light-giving salts, mostly compounds 
of calcium and fluorine. The diameter 
of the carbon is about 0.875 inch. The 
second distinctive feature of this lamp is 
that it retains the efflorescence of the 
carbons. The gases pass into an upper 
chamber above the inner globe, and from 
there through side tubes or conductors to 
the bottom of the globe. In their pas- 
sage through these tubes the temperature 
of the gases is decidedly lowered so that 
the less volatile elements settle on the 
side of the walls, while the lighter gases 
return into the arc chamber and again 
mix with the upward draft passing 
through the arc. By this circulation of 
the inflammable gases a very steady and 
highly efficient arc is constantly main- 
tained. The intrinsic brilliancy is en- 
hanced and a better distribution is se- 
cured by the unusual length of the arc. 
The Regenerative lamp approaches the 
carbon arc in distribution and also in 
size of unit, being almost equivalent in 
current consumption to the 450-watt car- 
bon lamp, but having a ratio of luminous 
efficiency of about five to one in favor of 
the new lamp. The mean hemispherical 
candlepower of this lamp has been cal- 
culated as 1,340 or 0.26 watt per candle. 
This is for the lamp equipped with an 
opalescent globe. The lamp seems to be 
peculiarly suited for street lighting. The 
author gave many comparative data to 
show the advantages of this lamp as re- 
gards economy of operation. He closed 
his paper with a more detailed descrip- 
tion of its construction and operation. 


The second paper on are lamps, entitled 
“The Present Status of the Are Lamp for 
Strect and Interior Illumination,” by N. 
R. Birge, of the General Electric Com- 
pany, was read by C. W. Stone. 


At the opening of his paper the author 
referred to the development of the 6.6-am- 
pere luminous-arc lamp for series service, 
and he compared it with the four-ampere 
lamp of this type, as well as the 6.6-am- 
pere open and enclosed arcs. He described 
a form of alternating-current series lumi- 
nous-are lamp making use of titanium car- 
bide as the light-giving electrode, and com- 
pared this form of lamp with the direct- 
current luminous-arc lamp already referred 
to. In this comparison the elimination of 
the rectifier was more than counterbal- 
anced by the added expense of the titanium 
electrodes. After alluding to the develop- 
ment of the flaming-arc lamp Mr. Birge de- 
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scribed an improvement of the direct-cur- 
rent enclosed lamp. This form of lamp is 
known as the “intensified arc.” Another 
type of arc lamp recently developed is one 
embodying the same desirable character- 
istics as the intensified arc but built in 
very small size and adapted to the use of 
various globes and reflectors for changing 
its distribution of light. 

The third and last in the series of pa- 
pers on arc lamps, entitled “Recent Types 
of Arc Lamps and Their Operation,” was 
read by C. E. Stephens, of the Westing- 
house Electric and Manufacturing Com- 
pany. 

The author of this paper compared the 
illumination curves obtained from the di- 
rect-current open arc, alternating-current 
open arc, and the direct-current enclosed 
are to show the characteristics of each of 
these lamps and their shortcomings in 
many ways. The development of the flam- 
ing-arc lamp was touched on, and then the 
characteristics and construction of the 
Westinghouse metallic luminous-arc lamp 
were described in detail. This lamp was 
declared to be particularly suitable for 
street lighting and the illumination of 
large areas, on account of the broad and 
quite uniform illumination obtained from 
it. After describing its method of installa- 
tion on various series systems, a compari- 
son was made of the relative advantages 
of this lamp with those of other types. The 
general conclusion was that the luminous- 
arc lamp has the greatest future for gen- 
eral outdoor illumination, and is the one 
best adapted for use of central-stations for 
street lighting, since it enables the supply 
of more light for the same money or the 
supply of the same light for less money. 


Dr. C. P. Steinmetz, in opening the 
discussion, said that the first paper on 
the regenerative flame lamp shows a very 
interesting form of this lamp, which has 
the advantage over the flame lamp as used 
so extensively abroad that it gives a much 
longer life of carbon. This form of lamp 
is not exactly new, because he recalled 
building several of these lamps as early 
as 1902. However, this form of regenera- 
tive flame lamp, the circulating flame 
lamp, as it used to be called, has not made 
any great headway against the luminous 
arc, the magnetite lamp, which originated 
at about the same time. 

While the yellow color is very nice to 
give a glare of light, it is not suited for 
general illumination, especially in Ameri- 
can cities, where the citizens usually take 
some pride in having trees and well-kept 
lawns, etc., which look dead in the yellow 
light. Therefore we always prefer white 
light. White flame carbons have not been 
available heretofore, at least not white 
flame carbons which had any efficiency 
worth speaking of. It is to be hoped, 
and there are good prospects, that we may 
get available for commercial service highly 
efficient white flame carbons, of efficiencies 
fully equal to those of the yellow flame 
carbon, so that would eliminate the first 
handicap the lamp has. Regarding the 
second one, the cost of electrodes, judging 
from the statements given in the paper, 
of seventy hours’ light and fifty cents per 
trim, that gives the cost of electrodes 
about twenty times as high as the magne- 
tite lamp, which obviously_is altogether too. 
high. However, there( doesnot appear(to 
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him any particular reason why it should 
be so. There are two or three interesting 
points which are not generally appreciated 
regarding these highly efficient modern 
lamps. The first one is the effect of en- 
closing globes. In the case of these high 
intrinsic brilliancies of the flame arc, or 
magnetite arc, where we deal with larger 
units, as 6.6-ampere lamps, we must have 
some method of reducing the brilliancy 
of the light; that is, some diffusing or 
refracting globes. It is not generally 
realized that the opal globe and frosted 
globe, sand-blasted or etched, are not 
equivalent, but give an entirely different 
effect. The frosted globe scatters the 
beam of light slightly and breaks it up 
into an angle, and so smooths out the 
distribution curves, but leaves it essen- 
tially in character the same, so that a 
lamp which gives a maximum intensity 
under forty-five degrees with the ver- 
tical, like the open are, still gives with the 
frosted globe the same distribution curve, 
only the sharp, abrupt changes are slightly 
reduced. The opal globe, however, acts 
entirely differently. It acts as a second- 
ary radiator; that is, the light does not 
come any more from the arc, it comes 
from the globe and the distribution curve, 
therefore is that which would be given by 
the globe as the illuminant, and hence 
depends on the shape of the globe, which 
is not the case with the ground-glass 
globe. The second feature is the relation 
in efficiency between the alternating-cur- 
rent arc and the direct-current arc. We 
know that the direct-current enclosed car- 
bon arc is very much more efficient than 
the alternating-current enclosed-carbon 
arc. The plain carbon arc is really an in- 
candescent lamp; that is, the light is 
given by the incandescence of the tips of 
the carbons. In the direct-current lamp 
all the heat practically is concentrated at 
the positive carbon. That, therefore, gets 
very much hotter and therefore radiates 
light at a much higher efficiency than is 
the case in the alternating-current lamp, 
where the heat is uniformly distributed 
between the two electrodes. Hence, the 
alternating-current arc is less efficient 
than the direct-current arc. When you 
come, however, to the flame lamp, in 
this only a small part of the light is given 
by the carbon tips by incandescence, al- 
most all coming from the flame, and in 
the luminous or magnetite arc, no light 1s 
given by the terminal, but by the flame. 
In the arc flame the light is given by 
the passage of the current through the 
electrode vapor, and it is obviously en- 
tirely immaterial whether the current 
passes through the vapor in one direction 
or another; that is to say, the arc flame 
has the same efficiency with alternating 
current as with the direct current, and 
therefore in the flame carbon the differ- 
ence in efficiency between alternating cur- 
rent and direct current has almost dis- 
appeared, and has entirely disappeared in 
the luminous are, as the magnetite and 
titanium carbide ares. That is interesting 
to realize, because the inefficiency of the 
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alternating lamp has been a rather severe 
handicap, but it is encouraging to know 
that this ceases to exist with the modern 
high-efficiency lamps, and that you can 
run them for their developed rating with 
alternating currents without sacrificing 
efficiency for convenience of operation, as 
was the case with the enclosed carbon arc. 

J. W. Cowles said that in connection 
with a new street-lighting contract in the 
city of Boston the Edison Company re- 
cently had occasion to meet fairly and 
squarely the general demand for more 
light. In-fact, the company has been an 
ardent advocate of this call and is in no 
small degree responsible for the demand. 
It was realized early in the negotiations 
that probably nothing short of some form 
of the modern arc, the newer arcs, either 
of the flaming or luminous type, could 
be expected to meet the requirements. 
Consequently a careful investigation was 
undertaken of the various types of lamps 
which seemed to give promise of meeting 
the requirements, both of foreign and 
American manufacture. A very careful 
study was made and very interesting re- 
sults obtained. To make a long story 
short, it was found that, all things con- 
sidered, the luminous arc as produced by 
American manufacturers offered by all 
means the best and most satisfactory re- 
sults. In the case of the four-ampere 
magnetite lamp, the few minor complica- 
tions or difficulties which were encountered 
in connection with operating the lamps at 
6.6 amperes were very quickly and verv 
It was the urgent 
desire from the start, if possible, to main- 
tain the present generating and distrib- 
uting systems, and a lamp suitable to 
operate satisfactorily over standard 6.6- 
ampere series circuits was urgently 
sought. The lamps as now being installed 
on the 6.6 circuits are promising most ex- 
cellent results. On the highest poles, and 
with the opal globes, an illumination both 
as to volume and as to distribution is 
being obtained which is exceedingly satis- 
factory—actual candlepower measure- 
ments show these lamps to be easily two 
to three times the equivalent of the lamps 
formerly in use. 

- The report of the committee on meters 
was read by G. R. Greene, Philadelphia, 
chairman. 

The meter committee has endeavored 
this year to present a report which is in 
the nature of a foundation, and has in- 
cluded in it as much general information 
and as many educational features of an 
elementary character as circumstances 
permitted. 

The report consists of, first, the report 
proper, and the table of contents indi- 
cates the subjects touched upon; second, 
Appendix No. 1, which covers in an ele- 
mentary manner the underlying princi- 
ples of meters and an outline of labora- 
tory tests; third, Appendix No. 2, which 
is an exact compilation and tabulation of 
the answers received in reply to the ques- 
tions submitted by the meter committee 
to each of the Class A members last Oc- 
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tober, and, fourth, Appendix No. 3, which 
is a copy of twelve letters received in 
reply to a request for information on “Me- 
ters vs. Flat Rate.” 

The committee feels that, in this re- 
port, it has done little more than scratch 
the surface, and leaves to future commit- 
tees the task of delving deeper into the 
subject. 

The committee called attention to the 
absolute necessity of maintaining the ac- 
curacy of meters; and this can be secured 
only by purchasing the best grades of me-- 
ters, replacing old and inferior makes by 
modern types, adopting proper methods 
of installation, and by systematic testing 
and inspecting. 

The committee desired especially to 
bring to the notice of the members its 
exhibit in the exhibition hall. This ex- 
hibit was not intended as a mere display 
of meters, instruments and equipment. 
Much of the apparatus was not, in & 
measure, on exhibition at all and was in- 
tended and utilized principally and al- 
most exclusively for the sole purpose of 
demonstrating meter practice. 

The committee expressed its thanks to 
all of the companies which loaned ap- 
paratus for the exhibit, to all of the com- 
panies which answered the questions pro- 
pounded, and especially to Burleigh Cur- 
rier of Philadelphia, who prepared the 
Index No. 1, with the assistance of J. D. 
Seaman of Philadelphia, who also worked 
on it; to William Le Roy Robertson of 
Philadelphia, who compiled Index No. 2, 
and to P. H. Bartlett of Philadelphia. 

W. Eichert, Brooklyn, said that there 
was a question in his mind whether it is 
necessary to make an installation test on 
all meters. The method in Brooklyn is 
to make such a test on direct-current me- 
ters over 100 amperes and above, and on 
the large polyphase meters. The in- 
spector in Brooklyn checks the wiring of 
the meter, examines carefully all the me- 
ter parts, turns on the installation, or part 
of it, the wattage of which is known ap- 
proximately, and then times the disk of 
the meter with a stop watch and in that 
way obtains the approximate accuracy of 
the meter. If the meter has not been 
damaged during transportation, the only 
errors that can be seen are the ones caused 
by the seasoning of the commutators on 
direct-current meters and that of changed 
conditions. It has been found that this 
error does not exceed two per cent on an 
average load, and sometimes much lower 
than that, and probably also in some cases 
none at all. 

Samuel Insull, Chicago, said the meter 
committee should give a good deal of at- 
tention during the next year to the sub- 
ject of the cost of meters. It is a very 
serious thing to the member companies, 
especially in connection with the use of 
high-efficiency lamps. 

The paper entitled “Future Require- 
ments of Central Station Companies” was 
read by P. Torchio, New York. 


Mr. Torchio pointed out that the average 
yearly load factor ofall the,central sta- 
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tions in this country is only twenty-three 
per cent. In his company, for example, 
ninety-seven per cent of the total elec- 
trical output is produced by fifty per cent 
of the generating equipment, whereas the 
remaining three per cent of the output, 
representing peak loads, requires the re- 
maining half of the equipment. Bearing 
this in mind, it seems that a central-sta- 
tion company would obtain the greatest 
economy by having half of its generating 
apparatus of the greatest possible eff- 
ciency and the other half of the cheapest 
possible kind anu practically regardless of 
its operating efficiency. This may mean 
the operation of composite equipments, 
consisting of hydraulic turbines, gas en- 
gines, steam turbines and steam engines. 
In pointing out the more important re- 
quirements of the future, Mr. Torchio de- 
clared that the steam turbine will become 
the standard steam apparatus even for 
smaller companies. Larger units than 
15,000 kilowatts are doubtful, There is 
a demand for a direct-current turbo-gen- 
erator of 1,000 or 2,000 kilowatts capacity, 
but it must be reliable and efficient. For 
increasing the capacity of present engine 
plants the low-pressure turbine is the 
readiest and cheapest means. Gas en- 
gines are bound to come to the front. 
Combined gas and electric plants operate 
most economically when they have gas- 
engine units utilizing the gas made instead 
of having a separate steam-engine equip- 
ment. Among other points touched on by 
the author were the installation of rotary 
converters of 3,750-kilowatt maximum ca- 
pacity, the development of new central- 
station storage batteries of greatly in- 
creased emergency discharge capacity, 
cheaper wiring of old buildings, electric 
refrigeration, and the further exploitation 
of electric vehicles. 


The paper entitled “Some Recent De- 
velopments in Electrical Apparatus,” by 
E. W. Allen, of the General Electric Com- 
pany, was read by C. W. Stone. 


This paper reviewed the advances made 
in the line of generating, converting, con- 
trolling and protective apparatus during 
the past year. The most marked advance 
in generator design has been the building 
of high-speed turbo-generators of very 
large capacity. The construction of the 
14,000-kilowatt generators, which is the 
largest size as yet attained, was described. 
The Most troublesome feature about their 
design is proper provision for cooling them. 
On account of their extremely compact 
build it is necessary to entirely enclose 
these machines and to construct the rotor 
so that it acts like a powerful fan and 
forces an abundance of cool air through 
the cores and windings of the machine. 
In direct-current generators development in 
the line of high speeds of rotation has 
been marked. This has necessitated the 
Provision of special steel rings shrunk 
over the commutator. The adoption of 
auxiliary commutating poles has tended 
to solve the problem of commutation. The 
design of belt-driven generators has under- 
ae considerable change toward making 
ae interchangeable as motor and gen- 
o r, and for making them readily into 
Ht partially or totally enclosed ma- 
Fs They can be mounted on the 
in R wall, or ceiling by slight changes 
Sdi e position of the end shields that 
nak the bearings. A marked improve- 
ER R the efficiency of these machines 
nren. onal loads has occurred. Rotary 
aia ers have been developed by the 
ain os of regulating poles between the 
hine o e8. The split-pole type of ma- 
directo capable of maintaining constant 
tions erent voltage with wide varia- 
aitten n the potential of the alternating- 

t supply, and it can also maintain 
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a constant load so as to cause storage bat- 
teries or other machines to take care of 
its fluctuations. This is advantageous 
when power is furnished from a transmis- 
sion line, and the rate of charge is based 
on the maximum demand. The construc- 
tion of vertical-shaft rotaries has con- 
tinued, and they are now built in sizes up 
to 2,500 kilowatts. No very general 
changes in the design of frequency-changer 
sets have occurred except that the ca- 
pacity of vertical-shaft machines has been 
increased, and there is now being built 
for the Commonwealth Edison Company a 
machine of this type having a capacity of 
5,000 kilowatts. In the construction of 
transformers the matter of cooling in the 
large sizes has become very much more 
important. For the largest sizes now 
built the cooling is carried out by circulat- 
ing both the oil and the cooling water. 
Control apparatus is developing more and 
more in the line of remote electrical con- 
trol. The opening and closing of switches 
is accomplished in three different ways, 
either by means of a motor, a plunger and 
solenoid, or by means of the piston of an 
air cylinder controlled by suitable valves. 
The use of remote-control devices enables 
the engineer to place the switch and bus- 
bars of high-potential systems in fireproof 
compartments located without regard to 
the controlling board, and it brings their 
control under the direct supervision of a 
single operator. Protective apparatus has 
received the most striking advance through 
the development of the aluminum-cell light- 
ning arrester. Exhaustive tests of this 
form of arrester have been in progress on 
some lines subject to very severe light- 
ning disturbances, and they have in gen- 
eral proven highly satisfactory for this 
purpose, 

The paper entitled “Distributing 
Transformers as of Interest to Central 
Stations” was read by E. G. Reed, of the 


Westinghouse Electric and Manufactur- 
ing Company. 

The author opened his paper with a 
historical review of transformer construc- 
tion. He showed the developments that 
have taken place in the design, and dwelt 
at some length upon the latest form of 
shell-type transformer, in which the iron 
core is subdivided into four sections, form- 
ing a crossed construction. The subjects 
of copper and iron losses, exciting current, 
and of regulation of transformers were 
treated at some length. The importance 
of low exciting current was emphasized as 
affecting the all-day efficiency to a high 
degree. The mechanical assembling of dis- 
tributing transformers was then taken up, 
and methods of mounting transformers in 
the case of installing them upon poles and 
in manholes were described. After discuss- 
ing the proper methods of testing trans- 
formers the author considered their op- 
erating characteristics. Considerable at- 
tention was given to the subject of heat- 
ing of transformer cores and windings and 
of proper methods for dissipating the heat 
developed. Precautions to be observed in 
the parallel connection of transformers 
The paper closed with 
a brief allusion to the future developments 
in transformer design that are to be looked 
for. The most desired features in this 
line are higher permeability and lower 
losses; also improvement in the insulation 
so that it requires less space is also highly 
desirable. 


W. S. Moody, Schenectady, said that in 
1904 the General Electric Company un- 
dertook to make an unusually exhaustive 
study to see how much ®earer the ideal 
form of transformer it would be prac- 
ticable for us to get without sacrificing 
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reliability and simplicity of manufacture. 
Several of the best engineers devoted 
months of study to the subject and finally 
developed a form of core and windings 
that, as generally known, is in very close 
agreement with the transformer which 
Mr. Reed had described. The commercial 
introduction of this transformer was de- 
layed for some time for two reasons— 
first, when patents were applied for for 
some of the constructions that had been 
developed, it was found that Mr. Barry, 
whose work Mr. Reed’s paper mentions, 
covered some of the more important feat- 
ures of the core, and the negotiations 
through which these patents were finally 
acquired consumed considerable time. 
Again, the new silicon steel became avail- 
able about that time, which also made 
some delay in modifying the design to 
take full advantage of it. What he 
wanted to point out particularly was the 
fact that two entirely independent bodies- 
of investigators should arrive at so nearly 
the same solution of their problem is @ 
pretty good indication that until we have: 
some radically new constants in our irom 
or radically new materials to deal with, 
that it would seem we must have arrived 
at pretty nearly the ideal thing to have 
reached the same conclusions so closely 
at the same time independently. 

M. A. Sammett, Montreal, said that up 
to the present time the question of ex- 
citing current was seldom paid attention 
to, but the regard for the excessive iron 
saturation, as held by manufacturing com- 
panies, brings up the question of exciting 
current and makes it important. He had 
occasion to report on three transformers 
of about 100 kilowatts capacity, 2,200 
volts, thirty-six cycles, and in testing 
these he found that the exciting current 
at normal voltage and normal frequency 
was about 12.5 per cent of the full-load 
current. That was extended to such a 
point as to make the exciting current pro- 
hibitive. The transformers are supposed 
to operate at ten per cent voltage in ex- 
cess of normal voltage. At 2,420 volts he 
has found the exciting current was nine- 
teen per cent of the full-load current. 
While the new high-efficiency alloy steel 
is of great benefit to both the manufac- 
turing companies and the operating com- 
panies, from the standpoint that it per- 
mits of transformers of lower core losses 
and higher efficiencies, they should never 
force the magnetization to such a point 
as to disregard the question of the excit- 
ing current. It is important to the oper- 
ating companies from the standpoint of 
limited generating capacity and fractional 
load, as well as having a very detrimental 
effect on the regulation of their system. 


WEDNESDAY EVENING SESSION. 


The Wednesday evening session was 
opened with the reading of the report of 
the secretary and treasurer, John F. Gil- 
christ, Chicago, Ill. The total receipts for 
the year were $41,271.48, leaving a bal- 
ance on January 1, 1909, of $9,500.44. 
et on hand May 1, 1909, was $24,- 
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Some progress has been made in the 
formation of geographical and company 
sections, provisions for which were made 
in amendments to the constitution last 
year. A larger co-operation on the part 
of the membership is needed to develop 
this feature of the Association work to 
the condition to which it is hoped it will 
attain in a short time. Since January 1, 
1908, the membership has been increased 
over 120 per cent. The membership at 
present is as follows: Class A, 728; Class 
B. 2,152; Class D. 203; Class E, 132; a 
total of 3.215. Three new important 
standing committees have been created by 
the president—a lamp committee, a 
finance committee and a library commit- 
tee. Through the courtesy of the Co- 
operative Electrieal Association and Ar- 
thur Williams and his staff, the material 
submitted last vear in the prize competi- 
tion has been edited and published for 
issuance as a solicitors handbook. The 
secretary's report closed with a warm en- 
dorsement of the efficient work of Miss 
Rillings, the assistant secretary, and her 
assistants, and an expression of thanks 
to the officers and members for the great 
amount of assistance rendered the secre- 
tarv's office during the year. 

Frank A. Vanderlip, president of the 
First National Bank of New York, deliv- 
ered an address on the subject of “Elec- 
trical Securities.” Mr. Vanderlip said 
that when we note that the total invest- 
ment in electric-lhght plants Las now 
passed well beyond the  bilhon-dollar 
mark, and remember that five vears ago 
there were some 4,000 companies, with a 
total investment of perhaps $700,000,000, 
the statement is surprising. The clear- 
ness with which the public has come to 
recognize that its rights are best safe- 
guarded by granting monopoly privileges 
and then subjecting the monopoly to rea- 
sonable regulation is the safeguard which 
the investor appreciates. Mr. Vanderlip 
thought that we were entering upon an 
era in which investors will look with in- 
creasing favor upon electrical securities, 
and in which the funds available for elec- 
trical development will be obtainable with 
much greater ease and at much lower 
rates than have ruled heretofore. The 
utilization of great waterpowers which 
are now being so rapidly developed will 
tend toward a combined management cov- 
ering large areas. The progress which is 
being made in long-distance transmission 
is of the greatest importance in this di- 
rection. ‘The tendency of the times is 
distinctly in the direction of recognizing 
the natural monopolistic character of the 
electric lighting business. 

An address was then made by George 
S. Graham, of Philadelphia, on the sub- 
ject of “The Electrical Industry.” 

Thomas N. McCarter, president of the 
Publie Service Corporation of New Jer- 
sey, said that the greatest problem that 
the members of the Association and the 
companies that they represent have to 
fole is not of a technical nature. but is 
in large measure one of financing. The 
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fact today is that future improvements 
must be capitalized and renewals must not 
be capitalized. 

C. A. Coffin, president of the General 
Electric Company, said that the central- 
station industry had accomplished a won- 
derful work. When this work has in its 
ultimate analysis so attracted conservative 
investors that a four per cent security 18 
selling above par and a five per cent bond 
is at a premium, it certainly indicates that 
the security markets of the world are open 
to the industry. 

Samuel Insull, president of the Com- 
monwealth Edison Company, spoke as 
follows: 

“There are a number of us in the 
larger cities who have been trying to carry 
out the scheme of centralization of pro- 
duction, which is so necessary in order to 
get a satisfactory volume of securities, and 
those of you here who, like myself, have 
heen for the last ten years placing larger 
and larger volumes of securities have 
found it easier and easier to dispose of 
these securities. 

“Now, most of our members here come 
from the smaller companies, and it is a 
very natural thing for them to say that 
it is very difficult for them to do in Squee- 
dunk what you are able to do in New 
York, Newark, Philadelphia, Boston or 
Chicago. But the fact is, if you will 
profit by the advice Mr. Vanderlip has 
given tonight, it is within your power 
to work in the direction of centralization, 
which is so necessary in order to get 
economic results. There are many of you 
in this room who represent plants within 
a distance of one another of, say, any- 
where from ten to thirty miles, which, if 
you would unite, get together in a smaller 
way, duplicating what we have been able 
to do in the larger cities, you would find 
beneficial financial results, and if you 
want your securities sold with ease, if you 
want to get a high price for them, which 
means low interest rates, you have got to 
consolidate your properties. 

“I remember some five years ago paying 
a visit to my old friend, Mr. Rathenau of 
Berlin, who is looked upon as the elec- 
trical emperor of Germany. I asked him 
what he thought would be the next devel- 
opment of the electric-light and power in- 
dustry, and his reply was, “Concentration 
of areas of distribution.” I asked what 
he called an area of distribution. He 
said there is no reason why there should 
be more than one distributing system 
within an area of fifty miles. Now, if 
that is possible in the countries of Europe, 
where the people are slower to take up a 
new industry, surely in this country, 
where we have such rapid progress in 
every industrial development, it ought to 
he possible here. If vou will bear in mind, 
we are engaged in a business that turns 
its capital once in five years at the very 
best, vou will sce at once how necessary 
it is to find a proper market for your se- 
curities, as for eyery $20,000 of new busi- 
ness vou get. the least possible capital in- 
vestment is 8100000, 
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“I am heartily in sympathy with what 
Mr. Vanderlip has said with reference to 
the question of depreciation and its ef- 
fect on the stability of the enterprise—if 
we are careful to charge to our expense 
acccunt what is really expense and retain 
in some form a depreciation account which 
will take care of the apparatus which has 
to be thrown away, we will have less dif- 
ficulty. This is a subject we have often 
discussed here, and one which I believe 
during this week we expect to give a great 
deal of attention to.” 

A motion of thanks was tendered to 
Mr. Vanderlip and Mr. Graham. 

Everett W. Burdett, of Boston, related 
some reminiscences of the earlier days in 
the electric-lighting industry, and made 
a very pleasing reference to early condi- 
tions in Boston. 

The report of the committee on public 
policy was presented by Mr. Insull, chair- 
man. At the conclusion of the report 
Mr. Insull said: 

“The only other subject that would 
seem to be of interest to our members, but 
which the committee thouglit it better not 
to mention in the report, is the signs that 
are becoming somewhat apparent in dif- 
ferent parts of the country, of a tendency 
on the part of some of the electric manu- 
facturing companies to raid the securities 
of our member companies by fostering 
the formation of opposition electric il- 
luminating and power companies. I do 
not care whether the excuse is made that 
it is an effort to sell their apparatus, or 
whether you call it by the term that I 
have used, “raiding our securities,” or 
whether you pick out an uglier name 
which I will not mention, the fact re- 
mains that those who have been in this 
business for a number of years look with 
great alarm at any tendency of the man- 
ufacturing companies in that direction. 

“I first asked the president to consider 
the public-policy report in executive ses- 
sion, but during the speech delivered by 
Mr. Graham I told him that if he agreed 
with me I would prefer that it should 
be considered in public session. My ob- 
ject in suggesting that was that neces- 
sarily there are representatives of the 
manufacturers present, and I want them 
to hear what I have to sav. The worst 
thing that thev can possibly do is to start 
in and try to ‘kill the goose that Jays the 
golden egg,’ and we happen to be the 
goose. It has been stated here tonight, 
on good authority, that we have investe 
in our business a billion of dollars. ! 
presume it would be fair to state that 
there is hardly as much as a little more 
than one-third of that amount invested 
in the electric manufacturing business of 
the country. 

“Now if the investors of that $300,- 
000,000 want to pull the house down over 
their heads. the best way, and the auick- 
est way for them to do it is to pursue A 
noliev in selling their goods which will 
throw diseredit on the billion dollars m- 
vested in our side of the business. I z 
speaking whercof T know. I andr a 
that there is a well-defined plan to star 
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this campaign as it used,to be carried on 
twenty or twenty-five years ago in the 
emaller communities of the country, but 
they are after iarger game. ‘The excuse 
made is—‘we do it because we cannot sell 
our goods anv other way.’ We have had 
fortunately very little of that kind of 
thing to deal with lately in the public- 
policy committee. It was a well-defined 
policy of certain of the electric manufac- 
turing companies fifteen or twenty years 
ago. Many of us know that to our cost. 
I think that it is only fair that as an 
organization we should serve notice on 
some of the gentlemen who are responsible 
for the operation of several of the large 
electrical manufacturing companies, and 
who have not the benefit of the expe- 
rience of ten or fifteen years ago, that 
such a course, While it might temporarily 
affect the values of our securities, must 
inevitably react on the manufacturing 
companies starting it, and must array 
against them, whether by organized etfort 
or by spontaneous action, a thousand mil- 
lions of capital invested in the electric 
illuminating business in this country. 

“I had intended to ask tonight to be 
relieved of any further connection with 
the public policy committee, but with 
the possibility of such a movement coming 
to a head, I hope that I will have the 
privilege of serving this association in 
in connection with the 
public-policy work during the ensuing 
vear. 

There was no further discussion and 
the meeting adjourned to executive ses- 
sion. 


THURSDAY MORNING— FIRST COMMERCIAL 
SESSION. 


The paper entitled “Methods of In- 
troducing Tungsten Lamps and Their 
Effect on Central-Station Income,” was 
read by Wm. H. Atkins, Boston. | 


Mr. Atkins, assisted by the following as- 
sistant editors: R. F, Bonsall, J. S. Cart- 
wright, W. H. Chase, A. A. Dion, J. W. 
Hancock, O. R. Hogue, Joseph D. Isreal, 
George B, Johnson, George H. Jones, E. A. 
Mills, C, F, Oehlmann, M. C. Osborne and 
R. W. Rolins, submitted what proved to 
be a very exhaustive and instructive pa- 
per. After a brief introduction Mr. At- 
kins indicated (a) the different policies 
adopted; (b) the methods of introduction 
and renewals; (c) use of large units in 
competition with gas arcs; (d) their effect 
on incomes. This résumé of the different 
policies adopted was derived from an anal- 
ysis of the answers given to certain ques- 
tions put to different companies. For the 
purpose of carrying out as fully as possible 
the object of the paper forty questions 
were placed very generally before compa- 
nies throughout the United States and 
Canada that are introducing the tungsten 
lamp. Answers to twenty-eight of the ques- 
tions were tabulated. The information ob- 
tained represented companies with a con- 
nected incandescent lamp load of about 
ten million carbon lamps and about five 
hundred thousand tungsten lamps. Mr. 
Atkins gave it as the opinion of the Bos- 
ton Edison Company that it would have 
4 very large increase in business as the 
ultimate regult of its adoption of the tung- 
T lamp. Specimens of the newspaper 
to thee ments of this company as relating 
Hal eir tungsten-lamp orders were given, 

ftones showing the old-style lighting 
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with carbon lamps, a photograph of eight- 
minute exposure, and of the new-style 
lighting with tungsten lamp, a photograph 
of three-minute exposure. The representa- 
tives of the Commonwealth Edison Com- 
pany supplied instructive and interesting 
particulars of their company’s experiences 
with the tungsten lamp in Chicago. Appli- 
cation forms of the company with sched- 
ule of prices for tungsten clusters formed 
exhibits to the paper, and some illustra- 
tions of their successful installations were 
given. Conditions in Philadelphia, Pa., 
Hartford, Conn., Ottawa, Ont., Baltimore, 
Md., Dayton, Ohio, Spokane, Wash., Rich- 
mond, Va,. and Montpelier, Vt., were also 
ela by the respective assistant ed- 
itors., 


M. S. Seelman, Brooklyn, in opening 
the discussion, said that something over 
a year ago the Brooklyn Edison Company 
had begun notifying all customers that 
the tungsten lamp had arrived, detailing 
its features and purposes and notifying 
them that they were available in limited 
quantities. This company wished to get 
out among non-consumers of current with 
the tungsten lamp, and secure business 
which was otherwise unattainable, so it 
was decided to organize an equipment 
company, which was duly organized, the 
Tungsten Lamp Specialty Company. The 
idea of this company was that it should 
be an entirely separate organization— 
separate officers and finances, and a so- 
liciting force entirely separate from the 
mother organization. Its function was 
to be solicitation and overseeing installa- 
tion of equipment, and the work. All 
contracts secured should be sublet to con- 
tractors on a proper basis; and a blanket 
figure was secured for wiring and mold- 
ing. This figure was standardized at $2 
per outlet, which included the wiring, 
molding, and the connections for the 
service; and the fixtures and reflectors were 
furnished by the Tungsten Lamp Specialty 
Company. These solicitors are not per- 
mitted to approach Edison customers with- 
out permission from the Edison company. 
As a direct result of this situation, the 
Tungsten company alone has equipped 
just a little more than 1,000 stores in 
Brooklyn, in which there had been no 
service, and where gas was used exclu- 
sively, and which were of a type that it 
was impossible to secure, largely, before 
the advent of the tungsten lamp, and 
largely impossible because of the consid- 
eration of expense. The average number 
of tungsten lamps in these cases is six; 
100-watt lamps, practically to the exclu- 
sion of all other sizes. The revenue de- 
rived from these sources is considerable. 
As far ag it has been possible to estimate 
it, the revenue derived from these new 
equipments will average close to $8 a 
month. This seems large for an equip- 
ment of this kind, but it is practically 
because there are so many long-hour burn- 
ers. From this equipment it seems that 
the added revenue to the Edison company 
is something like $75,000 a year. 

J. T. Hutchings (Rochester) said that 
his company has found the sixty and 100- 
watt tungsten lamps are not the most 
popular. With them the most popular 
lamp is the 250-watt. In one particular 
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barber shop, with only four chairs in it, 
there are four 250-watt tungsten lamps. 
The Rochester company has made the 
prices of renewals to its customers so low 
that there is nothing in it for others to 
attempt to handle the business. A rea- 
sonable price has been made on large 
candlepower lamps, making it easy to 
change from twenty-five to forty, or torty 
to sixty, with very little additional cost. 

Douglass Burnett (Baltimore) said that 
the Baltimore company offered to co- 
operate with the contractors and to or- 
ganize for new business, leaving existing 
business to take care of itself. It is 
found that the contractors use the tung- 
sten lamp almost exclusively in connec- 
tion with additional installations, and 
there is dissatisfaction. The company 
ihen returned to the tungsten lamp by 
putting out an additional and graduated 
scale of prices; starting at sixty cents for 
the clear twenty-five-watt lamp and the 
forty-watt lamp; sixty-five cents for the 
frosted twenty-five and forty-watt lamp; 
and so on up the scale. The tungsten 
lamp was advertised in many ways 
through the newspapers and special 
dodgers, and through the solicitors and 
customers. Thev have had excellent re- 
sults. The company has endeavored to 
protect the customer from imperfections, 
defects and early burnouts by taking care 
of the customer liberally if the lamps are 
returned soon after installation. 

F. M. Tait, Dayton, Ohio, said that 
in his opinion it would take at least three 
100-watt tungsten lamps to equal two gas 
arc lamps, using the average quality of 
gas found in the ordinary city. This 
makes it seem desirable to have the 150- 
watt tungsten lamp come along as soon 
as possible. Many of the stores are wired 
to the gas outlet—gas and electricity at 
the same point. If we could install at 
those points 150-watt tungsten lamps, we 
can displace the average gas arc lamp. 

The paper entitled “Practical Tllumi- 
nating Engineering,” by G. A. Sawin, was 
then read. 

The author showed that it was as much 
the business of the central-station company 
to see that its product intended for light- 
ing is used effectively by the consumer 
in securing good illumination as it is part 
of the business of any manufacturer to see 
that his goods are properly used and are 
satisfying his customers. Mr. Sawin gave 
many pointed arguments to prove the value 
of an illuminating engineering department 
to any lighting company, not only in se- 
curing new customers, but also in holding 
old ones. The organization of such a de- 
partment was described at length. It 
should have at its head a thoroughly capa- 
ble illuminating engineer, aided by assist- 
ant engineers and inspectors, according to 
the size of the company. Instead of sepa- 
rate inspectors, the lighting solicitors may 
be of service; at any rate, there must be 
complete co-operation between them and 
the illumination expert. Forms for pre- 
liminary and progress reports were sub- 
mitted, and in general many of the details 
were discussed upon which the value of 
the illuminating department would depend. 


S. E. Smith, Boston, said that the Bos- 
ton Edison Company was the pioneer in 
installing a commercial illuminating di- 
vision. This was established last Septem- 
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ber and has been an unqualified success 
in every particular. The division of 
“Complaints and Adjustments” was made. 
This title sounds much better to the cus- 
tomer, who thinks he has a complaint, 
and it does not advertise that the com- 
pany recognizes complaints. The real 
trouble is he needs a dose of electrical 
engineering. Many congratulatory let- 
ters have been received commenting upon 
the company’s progressiveness in this un- 
dertaking. Up to June 1 the Boston 
company has put out about 100,000 lamps. 
These include renewal lamps. Success 
has been so great with lighting customers 
that it has arranged to serve power cus- 
tomers in the same manner, and the com- 
pany has recently sent out a circular letter 
to each of its power customers offering 
to send an expert to look over the instal- 
lations and make recommendations where- 
by they can get more efficient use out of 
their electric power. 

Carl A. Schick, Rochester, said that as 
the Rochester Railway and Light Com- 
pany is a combination gas and electric 
company, no effort is made to replace 
gas arc lamps with large tungsten units. 
There are but few houses in the downtown 
section of the city illuminating with gas. 
With few exceptions, they are using elec- 
tricity, and have adopted tungsten lamps. 
The first installation of tungsten lamps 
made in Rochester was in November, 
1907. This installation was followed by 
many others in a short time, while today 
it is difficult to locate the business house 
that is not using tungstens. The Roch- 
ester Railway and Light Company renews 
all burned out or blackened tungstens, 
provided the consumer signs a mainte- 
nance contract. This agreement calls for 
a weekly inspection of the consumer’s 
lamp. The necessary renewals are made 
and the entire installation, including the 
Holophane glassware, is cleaned and pol- 
ished. A charge of ten cents a month per 
lamp is made where the consumer’s in- 
stallation is seven lamps and under. 
Where the installation is eight lamps and 
over, a charge of eight cents per lamp 
per month is made. This contract covers 
all the smaller sizes of tungsten lamps. 
In the case of the 250-watt lamps, a 
charge of ten cents per lamp per month 
is made. The company now - has over 
5,000 lamps of the larger sizes on this 
form of maintenance contract. In enter- 
ing into this maintenance contract, only 
lamps operated by wall switch are ac- 
cepted, and no maintenance contract that 
does not involve caring for all the tung- 
sten lamps in the particular installation 
to be covered is made. . 

The paper entitled “Intensive Methods 
of Business Development,” by John C. 
Parker, Rochester, was read next. 

This paper showed very graphically the 
results to be obtained from a special cul- 
tivation of a field in which there had 
been much unwholesome competition be- 
tween rival companies and in a very 
aggravated form. Intensive methods were 
employed and order, not to mention profit- 
able business, obtained out of chaos. Mr. 
Parker described the creation by the 
Rochester Railway and Lighting Company 
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of a new department, a specialized branch 
of the engineering department, to take 
care of industrial propositions in con- 
junction with the company’s commercial 
department. Starting about two years 
ago with but one man it now has eight 
thoroughly trained engineers employed in 
this work. The idea has been to go 
further than before in finding out just 
what would be really best for the cus- 
tomer. This has meant a careful study of 
the customer’s processes of manufactur- 
ing and close familiarity with his equip- 
ment on the part of the industrial en- 
gineer. Be it less or more to the com- 
pany, the customer’s mere statement of 
what he wanted has not been accepted, 
but the situation considered in all its 
bearings as to what might be for the 
best. In many cases an installation has 
been made free of expense to the con- 
sumer, to be paid for at the end of a fair 
test period if it has proved satisfactory. 
In no such cases have the results been 
other than what could be wished. In one 
case the proprietor of a large hotel had 
been thoroughly convinced that his steam- 
driven elevator pumps were extremely 
costly to operate. He was very anxious 
that recommendations should be made to 
him for a motor-driven triplex pump; but 
a casual examination showed where the 
exhaust steam could be very advan- 
tageously used in other directions, and the 
company unhesitatingly recommended 
against the use of its power in this case. 
If in this instance business was lost, there 
were gained confidence and good will. Mr. 
Parker described the personnel of his de- 
partment, and said the policy had been 
to give the engineers personal respon- 
sibility and identity with the various 
pieces of work as much as possible. He 
strongly advocated the collection of data 
relating to records of tests made on iso- 
lated plants and the cost of their opera- 
tion, and exchange of such information 
between members of the Association. 


This paper was discussed bv E. W. 
Lloyd, Chicago; C. A. Graves, Brooklyn ; 
H. W. Hillman, Grand Rapids; R. S. 
Hale, Boston; Mr. Penrose, Tynne, Pa.; 
and others. Mr. Hillman emphasized the 
value of curve-drawing wattmeters in both 
lighting and power installations. 

This was followed by the papers en- 
titled “Can a Display Room Be Con- 
dicted on a Profitable Basis?” by Frank 
B. Rae, Jr., and “Advantages to Be De- 
rived from Uniform Commercial Depart- 
ment Forms and Methods,” by Clare N. 
Stannard. 


THURSDAY MORNING SESSION—FIRST 
TECHNICAL SESSION. 


The report of the gas engine commit- 
iee, Mr. Klumpp, chairman, was read by 
I. E. Moultrop, Boston. 


A voluminous report was gotten out by 
the committee on gas engines, which con- 
sisted of John B. Klumpp, chairman, Carle- 
ton A. Graves and Irving E. Moultrop. 
The report commenced with an introduc- 
tion reviewing the work of the previous 
year’s committee and outlining the work 
of this year’s committee, which has gone 
into the details of design and construction 
of gas-engine plants operating in electric- 
power installations, and has obtained 
actual operating data as far as was ascer- 
tainable. Power plants of from 150 to 
5,000 kilowatts were examined with a view 
to determining the local conditions that 
warrant the installation of gas engines 
for power purposes, either as a primary 
or as an auxiliary installation. The gas 
engine as a power generator was un- 
doubtedly reliable and successful, although 
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local conditions must be thoroughly 
studied before its installation could be 
advised in any particular case. The pro- 
ducer had been much improved during the 
past year and considerable advancement 
should be made in the near future, Pro- 
ducers, and the theory of their operation, 
are analyzed in the report at considerable 
length, and much information is included 
on gas engines. Some miscellaneous mat- 
ter on heat diagrams, gases and calori- 
metry is packed in between the foregoing 
and a description which follows of the 
plants visited by the committee, Sug- 
gested producer-plant layouts, together 
with illustrations of representative in- 
stallations, follow, and successful producer 
plants of several companies are illustrated 
and described in detail. The report in- 
cludes a partial list of the various pro- 
ducer installations in use in this country 
and a somewhat incomplete list of the 
gas-engine installations of fifty horsepower 
and above. 


Peter Junkersfeld, Chicago, said he 
hoped the next committee will make an 
equally comprehensive and authoritative 
investigation of the small gas engine that 
the committee this year made of the larger 
ones. 

Replying to a question by E. F. Mc- 
Cabe, Lewiston, Mr. Moultrop said that 
as regards the feasibility of a gas engine 
being installed as a standby in a water- 
power and long transmission system 1t 
scemed perfectly feasible. 
thing has been done at Atlanta, Ga. 
There they had originally a steam station 
and the same company owned the gas- 
works. The waterpower was developed 
scme twenty or twenty-five miles away, 
and, as he understands, it was a case of 
the Atlanta company either facing compe- 
tition with the waterpower or making ar- 
rangements to have the total output. They 
did the latter, and for the first year or 
so the service was very unsatisfactory, 
due to line interruptions. Then they de- 
cided to install a gas engine as a standby, 
running with city gas, and that has 
worked out very satisfactorily. That 1s 
one of the plants the committee visited. 
They saw them start up the engine that 
had been shut down for something like 
fourteen or sixteen hours; the engine was 
started and synchronized in something 
less than a minute, and that installation 
has turned out to be quite satisfactory. 
That is a unit of 2,000 kilowatts. 

The paper entitled “Some Features of 
Condenser and Cooling Tower Design and 
Operation” was read by M. R. Bump, 
New York. 

The fundamental principle of design and 
operation of steam condensers is to secure 
a maximum transfer of heat from steam 
to water at a minimum of expense for fixed 
charges. The author went very thoroughly 
into the advantages and disadvantages of 
the surface and jet types of condensers and 
discussed in detail the various points to be 
considered in condenser design. The most 
important of these are: Weather and cll- 
matic conditions; quantity, quality and 
temperature of cooling water, at different 
times; variation in steam results on the 
unit for varying vacuums; load conditions 
of the unit to be operated. The introduc- 
tion of the low-pressure steam turbine em- 
phasizes the importance of high vacuums. 
In the design and operation of air pumps 
or dry-vacuum pumps the important items 
outside of the pumps themselves are: (1) 
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To keep the piping system absolutely free 
from leakage; (2) to cool the air entering 
the pump and remove from it as much of 
the water vapor as possible. The first 
necessitates constant inspection, while the 
second must be cared for in the design 
of the condenser. A condenser recently in- 
troduced from European practice was 
highly commended for its design. The 
water pump and rotary air pump are both 
mounted on the same shaft and can be 
directly connected to the prime mover, 
making a very simple and compact unit. 
In localities where a supply of cendensing 
water is not obtainable, recourse must be 
had to the use of cooling towers. These 
may be of the forced-draft or of the natu- 
ral-draft type. The comparison of these 
types involves the consideration of cli- 
matic conditions, ground space, cost per 
unit of surface, as compared with the cost 
of fans plus the cost of their operation, 
and the adaptability of towers of varying 
capacities to the condenser. Some very 
interesting experiments have been made 
with a combination of condenser and cool- 
ing tower, in which the steam discharged 
from the unit enters chambers or coils of 
pipe over which water is sprayed and air 
rapidly circulated. 


A. R. Cheyney (Philadelphia) said 
that it frequently happens in the design 
of barometric column condensers that the 
degree of vacuum maintained will depend 
almost wholly upon the amount of air 
present in the circulating water, it hav- 
ing frequently been shown in this type of 
condenser that when once sufficient water 
lor condensing purposes has been fur- 
nished, little increase in vacuum can be 
obtained if the amount of water should 
he doubled, the speed of a dry air pump 
and that of a circulating pump increasing 
together and in proportion. He re- 
cently had occasion to observe some verv 
interesting experiments in the case of 
barometric column condensers in connec- 
tion with 5,000-kilowatt Curtis turbines. 
six-inch bullseyes of heavy glass were in- 
stalled at frequent intervals along the 
length of the discharge column of the 
condenser and the condensing chamber, 
and the whole interior lighted by 
means of incandescent lamps properly 
ee Prooked. Exploring tubes connected 
through flexible rubber hose to a twenty- 
ae U-tube of glass were inserted 
throughout the different parts of the con- 
eser and air pump, giving a chance of 
aaa a thorough survey of the interior 
of the condenser under operating condi- 
tions. With a vacuum of twenty-eight- 
and-one-half inches and the injection 
water vat fifty degrees Fahrenheit, the 
no of air drawn up through the dis- 
pale column and from the upper spray 
pate of the condenser was enormous. The 
ae vacuum between the turbine base 
F e air pump was easily located, and 
ater by slight modifications in design was 
c nsiderably reduced, all indications seem- 
E to show that the more readily the air 
; Permitted to reach the air-suction 
Te ee the less drop in vacuum. 

se, paper on “The Use of Reactance 
S n Generating Stations” was read 
7 P. Junkersfeld, of Chicago. 


ln this 
pointed ont poet, Paper Mr. Junkersfeld 


that transmission systems and 


wen mite equipment have been quite 


rovided with protective devices, but 
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the increasing use of high-speed, low- 
frequency, high-voltage turbo-generators 
requires special consideration. In such 
machines on account of the low self-in- 
duction the instantaneous short-circuit 
Current may reach as much as fifty times 
the full-load current. To limit such short- 
circuit currents by means of reactance 
coils seems to be imperative. For a ma- 
chine of large output the design of such 
a set of coils is a difficult proposition. 
Two methods of installing reactance coils 
present themselves, In the first they are 
placed in the leads between the generator 
and the busbars; in the second they are 
Placed between the armature windings 
and the neutral conductor leading from 
the machine. The latter is possible only 
with Y-wound generators. The former 
method would have the advantage of pro- 
tecting the machine from external surges 
coming in on the busbars, but would not 
be of much service in a case of internal 
short-circuits. The latter method would 
be of value in such a case, but would 
not protect the machine from external 
disturbances. It would, however, probably 
eliminate the need of resistances in the 
grounded connection. The use of re- 
actance coils with generators is now being 
tried on a number of turbine-driven units. 
Their effect upon efficiency need not be 
very high; in fact, it could well be within 
one or even one-half of one per cent. In 
view of the added reliability of the gen- 
erator this slight loss in efficiency would 
be insignificant. 

Following the presentation of Mr. 
Junkersfeld’s paper a printed discussion 
of the subject was submitted by A. S. 
Loizeaux. In this was considered the ex- 
perience of the Baltimore Company in 
designing, testing and operating react- 
ance coils for a 5,000-kilowatt, 13,000- 
volt, twenty-five cycle, four-pole, 750-rev- 
olution-per-minute turbo-generator. Di- 
mension drawings were shown and details 
described. The coils were made in sole- 
noid form and were air-coiled. No iron 
was used in their make-up. They were 
connected into the neutral lead from each 
generator phase. It was determined that 
these five-per-cent rectance coils would 
limit the short-circuit current to about 
thirteen times full-load current and re- 
duce the power factor of the complete cir- 
cuit under this condition to thirteen per 
cent. This corresponds to a torque on 
the generator at short circuit that would 
be less than twice full-load torque and 
therefore safe. The total. cost of provid- 
ing the coils was about three per cent of 
the cost of the generator. The loss in the 
coils is about 0.16 per cent of the output. 
Both these figures are so conservative that 
such coils may be considered an econom- 
ical insurance against damage due to 
short-circuit. 

W. L. R. Emmet said that the reactive 
coil is certainly a reliable adjunct to a 
power station and everybody should con- 
sider their use and thereby save a vast 
amount of trouble. 

Dr. C. P. Steinmetz said the question 
of the advisability of installing react- 
ances in the generator leads appears to 
be essentially an economic question which 
must be answered in the affirmative the 
more strongly the larger the size of the 
siation. With a 100,000-kilowatt modern 
steam-turbine station the momen 
short-circuiting current of this type of 


1079 


generator, inherent in the type, and there- 
fore irrespective of whose design the ma- 
chine is, is from forty to fifty times full- 
lcad current, which means a short-cir- 
cuiting current momentarily correspond- 
ing to several million kilowatts, and that 
current potentially may exist anywhere 
in the generating station and in the feed- 
ers near the generating station. Theoret- 
ically, it is possible to design switching 
and controlling devices which will take 
care of such current. It is, however, 
hardly feasible, economically, to do that 
for every generator and feeder switch in 
the generator station, and to a somewhat 
decreased extent even in the substation. 
That means, then, to reduce these enor- 
mous short-circuiting currents by insert- 
ing reactances in the generator leads so as 
to bring the current down to a reasonable 
value. These reactances may be in the 
neutral, or may be in the phasing. In 
the neutral, they protect the individual 
generator also against internal short-cir- 
cuit, but they do not protect even the 
generator against the inrush of the short- 
circuit current from the rest of the sys- 
tem, while when inserted in the phase 
they do not protect the generator against 
the internal short-circuit, but protect the 
system against the momentary short-cir- 
cuiting current of the svstem as reduced 
bv the reactance. That means the larger 
the system, the larger the number of units 
which operate in parallel, the more essen- 
tial it will be to use these reactances 1n 
the phases and not in the neutral, while 
with a very few units, their location in the 
neutral, which is more convenient regard- 
ing insulation and installation, may be 
sufficient. 

The paper entitled “Unique Features 
in Power Plant Design” was read by G. 
L. Knight, Brooklyn, N. Y. 

The papet consisted of short synopses 
of new features that had been made use 
of in recent power house construction. 


These were contributed mostly from cen- 
tral stations in and near New York city. 


Among the features thus treated were: 
1,000-horsepower water-tube boilers; more 
efficient arch for Roney stokers; deep 


grates for anthracite coal; ash and soot 
hoppers as part of concrete foundation for 
boiler setting; pneumatic ash ejector; 
spring joints for use on superheated steam 
lines; concrete air chambers under center 
aisle of boiler room; blower engine regu- 
lated by pressure in air duct; centrifugal 
boiler-feed pumps; applications of Venturi 
meters; coal distributor for narrow aisle; 
turbine-driven circulating pump; auxiliary 
step-bearing pressure accumulators; Ele- 
crete; fireproof protection for cables not 
running in conduit; lock bolt disconnective 
switch; auxiliary switch on oil switches 
to act as tell-tale in case of switch falling 
in by gravity; the use of various colored 
wire combinations for control wiring; im- 
proved method for bringing out armature 
leads; 135,000-kilowatt system automatic- 
ally synchronized; device for indicating 
speed of incoming motor-generators: trans- 
former and selective ground detectors; 
printing attachment for indicating watt- 
meters; bellows-type time-limit relays; tegt 
adapters for calibrating and checking sta- 
tion instruments; signaling systems for use 
about the power house; transfer bus for 
two-phase circuits; design of direct-current 
switchboards; combined operator’s desk 
and pressure wire switch; brushes for ver- 
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tical rotaries; automatic control for water 
to water-cooled transformers, 


The paper entitled “Efficiency of Motor 
Generators and Synchronous Converters” 
was read by F. M. Farmer, New York. 


The principal part of this paper was 
devoted to giving the results of a series 
of tests made on five different types of 
equipments for converting alternating cur- 
rent into direct current. These were: (1) 
Induction motor-generator, (2) synchronous 
motor-generator, (3) synchronous convert- 
er with induction regulator, (4) synchro- 
nous converter with synchronous booster, 
(5) split-pole synchronous converter. The 
motor-generators were equipped without 
step-down transformers; the synchronous 
converter equipments each contained step- 
down transformers. The motor-generators 
were installed on the system of the Edison 
Electric Illuminating Company of Boston, 
and the synchronous converters were in 
service in the system of the Edison Elec- 
tric INuminating Company of Brooklyn. 
Each of the five equipments was a 1,000- 
kilowatt unit, converting alternating cur- 
rent at 6,600 volts to direct current at 250 
to 275 volts. The tests were made under 
similar commercial conditions and com- 
prised a number of determinations of the 
efficiency at various loads, from the high- 
tension supply to the direct-current buses. 
The input-output method was used through- 
out. The results indicate: (a) That syn- 
chronous converters with step-down trans- 
formers are more efficient than motor-gen- 
erators; at full load the difference is about 
six or seven per cent, at quarter-load it is 
about fifteen or sixteen per cent, in favor 
of the converters; (b) between the five 
different types of converter equipments, 
the difference in efficiency is small, only 
three or four per cent at all loads; (c) 
the induction motor-generator is markedly 
superior to the synchronous machine of 
this type; (d) the synchronous converters 
in each case reached their maximum effi- 
ciencies at smaller loads than the motor- 
generators. The booster type synchronous 
converter gave the highest calculated all- 
day efficiency. The paper was concluded 
With a general summary of the relative ad- 
vantages of the various types of apparatus 
tested for various operating conditions. The 
general conclusion arrived at was that, ex- 
cept for sixty-cycle systems, the use of 
motor-generators was not justified. The 
test results were given in tabular form 
and also in the shape of efficiency curves. 
There was also given in the paper an out- 
line of the principles of each of the five 
types of equipments, particularly of the 
Various synchronous converter equipments. 


J. L. Burnham, Schenectady, said that 
in making a comparison of efficiencies it 
must be borne in mind that the compar- 
icon is cêmbined elfliciencies, not efficien- 
cies of the converters. Variations in etfi- 
ciencies which may be obtained on a ma- 
chine of a good design may be varied from 
one-half to one per cent by changing the 
length of air gap. They may be designed 
so that the losses in the field windings 
and rheostats will vary one-half per cent. 
The condition of the commutator as to 
roughness may cause one-half to three- 
fourths per cent difference in efficiency. 
Brush pressure may cause one-fourth per 
cent ditference, and bearing friction and 
windage may cause as high as one per 
cent difference in efficiency. The factory 
tests on split-pole rotaries and transform- 
ers show that the efficiency at lowest volt- 
age is 91.9 per cent, at high voltage 93.5 
per cent, and at maximum voltage 93.7 
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per cent, showing a gain of one-and-one- 
half to two per cent for the higher volt- 
age over the lower. As regards harmon- 
ics and distortion of wave form in this 
machine, it may be stated that the trans- 
former connections used entirely elimi- 
nate the third harmonic, the fifth har- 
monic only being the principal harmonic 
present to cause harmonic current. A num- 
ber of oscillograms and no-load readings 
with the different excitations throughout 
the range and voltage show that the great- 
est distortion with the delta connection 
is somewhere in the neighborhood of five 
per cent, which is negligible. 

The paper entitled “Recent Improve- 
menis in Transformers” was read by 
W. A. Lavman, St. Louis. 


The recent use of silicon-steel for 
transformer cores was dwelt on at some 
length in Mr. Layman’s paper, and the 
influence which this has upon trans- 
former performances was discussed. The 
most marked effect is the reduction of 
the core and copper losses of the trans- 
former and a slight reduction in its 
weight. The author pointed out, how- 
ever, that if the weight is left the same 
the performance will be greatly improved. 
The tendency is toward a gradual reduc- 
tion of core loss under usual operating 
conditions rather than an increase. This 
shows that the new steel is not subject 
to the usual aging characteristics. The 
cost of transformers has not been ma- 
terially reduced by use of this new core 
material. Accompanying the reduction of 
core losses there may be a relative in- 
crease of the magnetizing or no-load 
current, due to the higher induction made 
use of. This feature must be guarded 
against with care. The parallel opera- 
tion of these transformers depends largely 
upon their impedances. The author 
recommended that manufacturers should 
publish the impedance of the trans- 
formers they build. The reduction of 
transformer losses in the recent designs 
has lessened the heating problem. Mr. 
Layman discussed at some length the 
matter of making insulation tests of long 
duration. He concluded with the state- 
ment that the user is more interested in 
the quality of the transformer that he 
purchases than he is upon the type of 
construction used. Therefore, he should 
leave to the manufacturer the matter of 
design and concern himself with the per- 
formance results achieved. 


Dr. C. P. Steinmetz said that any low- 
ering of the test standard would work an 
injury to the industry. Twelve years ago 
the present test of double voltage for one 
minute was introduced by the American 
Institute of Electrical Engineers, It has 
not been a hardship to the manufacturer 
and it has been amply high enough to in- 
sure good apparatus and has not been too 
conservative, because the apparatus still 
occasionally breaks down. He believed 
the most disastrous thing one could do 
for the industry would be by a release of 
watchfulness to lower the standard test. 

Mr. Layman said that he did not dis- 
agree with Dr. Steinmetz as to the A. I. 
E. E. standard, but what he had in mind 
was that there is an increasing number 
of specifications that call for five-minute 
tests, and he has also had recently quite 
a number of specifications calling for 
thirty-minute tests, for which, in his 
opinion, there is no justification whatever. 
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The paper entitled “Low - Pressure 
Steam Turbines” was read by C. H. 
Smoot, New York. 


Professor Rateau’s historic and success- 
ful attempts in introducing the low-pres- 
sure turbine were briefly described. The 
low-pressure turbine at first found its most 
promising application in making use of the 
steam from highly inefficient non-condens- 
ing engines. Later and now, the low- 
pressure turbine has been utilized as the 
low-pressure part of a compound unit the 
other part of which consists of a recipro- 
cating engine acting between boiler pres- 
sure and approximately atmospheric pres- 
sure. This is the most efficient possible 
steam engine, although the first cost is 
higher than that of a turbine plant. The 
question of combined efficiencies in relation 
to the admission and exhaust pressures of 
the engine and turbine was well thrashed 
out, and was illustrated by tables and nu- 
merical examples. An interesting diagram 
for obtaining the quantity of steam per 
unit of power developed for given admis- 
sion and exhaust pressures was given in 
the printed paper. Condensing apparatus 
and steam regenerators were next briefly 
described. The effect of Rateau’s well- 
known regenerator is identical to what 
would be obtained were it replaced by a 
simple receiver of enormously greater ca- 
pacity. Turbines were next discussed, with 
especial reference to their reliability of 
operation, and a comparison of the Curtis 
and Rateau turbines proved somewhat to 
the disadvantage of the former on account 
of the greater energy losses from shock 
on the first row of buckets due to a 
greater velocity of the entering steam in 
the Curtis type than in the Rateau. De- 
tails of turbine buckets, bucket wheels 
and turbine shafts followed, and critical 
speeds of the last were given in a simple 
formula and shown graphically in a log- 
arithmic plot. Articles on vibrations and 
oil-ring bearings concluded this valuable 
and interesting paper. 


A motion that “It is the sense of this 
meeting that a committee be appointed 
by the incoming administration to take 
up the subject of cooling towers, con- 
densers and low-pressure steam turbines” 
was carried, to go before the executive 
ccmmittee of the incoming administration 
as a recommendation. 


THURSDAY AFTERNOON—SECOND COMMER- 
CIAL SESSION. 


The second commercial session was 
opened with the reading of a paper en- 
titled “Electricity for Domestic Pur- 
poses,” by M. E. Turner, Cleveland, Ohio. 


In preparing this paper Mr. Turner had 
the aid of the following assistant editors: 
H. W. Hillman, C. Edgar Titzel and W. 
H. Wissing. Particular reference was made 
to electrical heating appliances, which 
were classified as to convenience and ne- 
cessity. Under the first heading Mr. 
Turner grouped portable water heaters. 
curling tongs, coffee percolators, bread 
toasters, heating pads, cigar lighters, fans, 
sewing-machine motors, sweepers, air heat- 
ers, etc. The second class included cook- 
ing outfits and laundry utensils, such 48 
flatirons and washing machines. The sale 
of these conveniences was made easy by 
there being nothing in the fleld to com- 
pete with and the editor suggested that 
he could add little that was new in regard 
to them. Each central station will handle 
them to the best advantage according to 
local conditions. Electric cooking formed 
the main subject of discussion in the pa 
per and it was gone into very thoroughly. 
Mr. Turner declared that there are several 
reasons for believing that the day of elec- 
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trical household development is breaking. 
First, a large field of operation has been 
secured with the growth of residence light- 
ing; second, public interest has been 
keenly aroused; third, great progress has 
peen made during the last year in the 
manufacture of electrical appliances. The 
attitude of department stores in regard to 
electrical appliances was touched on, and 
the standardization of certain articles 
where the principles of design had been 
fully agreed upon; but it was pointed out 
that, as yet, owing to the changes of ex- 
perimentation, there was room for im- 
provement in the relationship between the 
consumer of current and the manufacturer 
of electrical appliances. 


Opening the discussion, H. W. Hillman, 
of Grand Rapids, called attention to the 
advances made by manufacturers of elec- 
tric cooking and heating apparatus and 
the cheapening of the cost of these to 
the consumer. 

The first of three papers, closely re- 
lated, on the subject of power, was then 
taken up. The paper entitled “Compila- 
tion of Load Factors” was read by E. W. 
Lloyd, of the Commonwealth Edison 
Company, Chicago. 

The rapid adoption of differential rates 
by central stations necessitates an accurate 
knowledge of the prospective consumer's 
probable load factor. For direct-current 
circuits maximum-demand instruments that 
are both efficient and cheap are available, 
but for alternating-current circuits only ex- 
pensive graphic recording instruments are 
at all accurate. To supply this deficiency 
Mr. Lloyd’s company prepared a schedule 
of maximum percentages based on several 
thousand consumers, who had been using 
direct current for years. From these re- 
sults the following table has been adopted 


for alternating-current power business ex- 
clusively: 


Per Cent of 
Connected 
Motor Load. 
Installations under 10 horsepower, 
where only one motor is used....... 85 
Installations under 10 horsepower, 
where more than one motor is used. 75 
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Out of 3,900 consumers of power, having 
an aggregate of 35,000 horsepower installed, 
the average maximum was 53.5 per cent 
of the connected load. An analysis of 
these figures was given and also one of 
50,000 consumers of electric light in over 
eighty different classes of business. There 
Were also compiled the average yearly 
load factors of large power and light con- 
sumers, representing over fifty kinds of 
Manufacturing plants. In concluding his 
paper Mr. Lloyd referred to the desirabil- 
ity of developing a diversified business in 
order to help raise the load factor of the 
system. He also urged specific definitions 


of the load factor. 
_Mr. Lloyd also presented a communica- 
hon stating that he had been requested 
to try to bring out the correct definition 
of the term “load factor.” The influence 
of the station load factor on the cost of 
Production igs being discussed very gener- 
ally throughout the country. Many of the 
Writers in the current technical periodicals 
are figuring their load factors on different 
ses, 80 that if care is not taken to note 
Just how they arrive at their load factor, 
ue information will be worthless. The 
‘implest definition of the term “load fac- 
18 that it is the ratio of the average 
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load to the maximum load. The period 
over which the averages are taken on the 
monthly basis is 720 hours, or, on a yearly 
basis, 8,760 hours. In arriving at the 
monthly load factor in any particular im 
stallation the average kilowatt load is, 
therefore, obtained by dividing the total 
kilowatt-hours used in the month by 720. 
The load factor may also be expressed as 
being the ratio of the actual number of 
kilowatt-hours used in any one month to 
the maximum possible use (that is, the 
actual kilowatt-hour consumption divided 
by the product of the maximum demand 
in kilowatts by 720). It is obvious that 
this latter ratio will have the same numer- 
ical value as the ratio of the average load 
to the maximum load. These values are 
shown in the following expression: 


Average load over 
Load factor 720 hours 
an 30-day = —— 


basis Max. load. 


Actual K. W.-H. 
“Max. K. W. X 720 

Throughout the country today differ- 
ent cngineers and commercial men have 
manv different definitions of the term 
“load factor.” The American Institute of 
Electrical Engineers’ Standardization 
Rules say “Load factor is the ratio of the 
average load to the maximum load.” This 
term ought to be more closely defined. 
The term maximum load factor might 
mean the ratio of average kilowatts to 
maximum kilowatts. The term capacity 
load factor might mean the ratio of aver- 
age load to capacity of the plant; t'e 
connected load factor the ratio of average 
kilowatts delivered to connected kilowatts, 
and it might also be stated that there is 
some misunderstanding as to the term 
maximum demand; whether the load fac- 
tor is figured on momrentary, one-minute, 
fifteen-minute or one-hour peaks; whether 
the absolute or momentary maximum be 
used, or the average maximum be used in 
determining the load factor. By applying 
these different conditions you might have 


many different kinds of results, such as. 


momentary or absolute maximum load 
factor, average maximum load factor, to 
be made up of the average of momentary 
peak loads, five-minute load factors, half- 
hour maximum load factors, ete. 

For business and practical reasons it 
may be necessary instead of using the 
absolute maximum demand of the cus- 
tomer to modify this by lengthening the 
time of the reading of this maximum. On 
waterpower plants, five minutes may be a 
sufficient length of time; on steam plants 
this time may be lengthened to as high as 
one hour, depending on the conditions. 
On ordinary’ commercial business this 
period of time should not exceed one-half 
an hour, because if it does the customer 
using a large quantity of light could take 
undue advantage of the central-station 
company. 

In closing Mr. Lloyd called attention to 
the need for maximum meters for poly- 
phase circuits. He said that there were 
a few on the market, but that these were 
in the early stages of development. As 
the tendency is to sell large volumes of 
current on a differential rate it is abso- 
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lutely necessary to have an accurate me- 

ter made for the purpose. | 
The paper entitled “Electric Power” 

was read by H. J. Gille, Minneapolis. 


In the preparation of this paper Mr. 
Gille was aided by L. B. Buchanan, James 
E. Davidson, Thomas M. Gibbes, F. H. 
Golding, G. K. Hutchins, E. W. Lloyd, 
R. A. MacGregor and Norman T. Wilcox, 
as assistant editors. The steady develop- 
ment of power load by central-station com- 
panies was reviewed. The body of the 
paper consisted of an analysis of the ef- 
fect of various classes of power on station 
loads. In considering to what extent the 
power load overlaps the peak, a large 
number of typical load curves were illus- 
trated, in which the combined station load 
as well as the load of a large consumer in 
some particular industry were shown. 
Various classes of manufacture were cov- 
ered by this series of illustrations. One 
that was particularly interesting was the 
load curve of a linseed-oil mill showing 
an almost continuous steady load through- 
out the twenty-four hours. In determining 
the actual maximum demand of any power 
user the Wright maximum-demand meter 
has been used for direct-current circuits 
very extensively and satisfactorily. For 
alternating-current circuits graphic curve- 
drawing instruments are necessary in or- 
der to show exactly what the nature of the 
power demand is and its average load fac- 
tor. These instruments, however, are quite 
expensive. There seems to be room for 
agreement upon the length of time for 
which the demand should be taken as a 
basis of charge. Demands ranging from 
instantaneous to an average of thirty 
minutes are in use; some standard should 
be established. There is no question but 
that the greatest possible opportunity for 
increasing the earning capacity of central 
stations is by increasing the load factor, 
or in other words obtaining load off the 
peak. In this direction the exploitation of 
electrochemical industries deserves the 
highest consideration. These require in 
general an extremely low rate for energy, 
but usually have a very steady load, which 
in many cases can be thrown off during the 
period of peak load on the station. Such 
chemical industries as make use of the 
electric furnace are better adapted for in- 
termittent operation than those making 
use of electrolytic processes. The paper 
was concluded with a somewhat detailed 
study of the nitrate industry and its suc- 
cessful exploitation abroad. The conclu- 
sion was reached that if power companies 
can supply power off the peak for twenty 


. or more hours per day at prices below $10 


per kilowatt-year they should be able to 
interest electrochemists, 


The last paper of this group, entitled 
“The Advantage of Group or Individual 
Drive in Certain Installations,” was read 
by C. A. Graves, Brooklyn, N. Y. 


Mr. Graves endeavored to show why 
group or individual drive is to be. pre- 
ferred in different cases and gave some 
examples. of actual practice to serve as 
guides to assist others in advising pros- 
pective customers. Installations were con- 


sidered under the following heads: Cost, 
price of current, machine load factor, 
shafting friction, motor efficiency, main- 


tenance, speed variation or uniformity, 
time to make change, floor space, and 
character of work. In conclusion the 
author stated that the group-drive installa- 
tion recommends itself when the shafting 
friction is low, the rate for current low, 
and the machine load factor high, while 
individual motors were preferable when 
these conditions were reversed. 


Opening the discussion, H.W. Peck, 
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Rochester, N. Y., said that the cost of 
individual drive should run from $30 to 
$60 for belted machines, and that as a 
rule a motor can be geared to a machine 
for much less than $80. There is a great 
difference between the cost of installing 
individual motors in an old shaft-driven 
establishment and where it is simply a 
quesiion of what type of drive to adopt 
initially. In considering the replacing of 
an old drive Mr. Peck makes a practice 
of allowing a reasonable rate of deprecia- 
tion for the old apparatus, which will not 
be required. The difference between the 
first cost and these two amounts will rep- 
resent the amount which it will be neces- 
sarv to add to the investment on the new 
equipment in figuring future fixed 
charges. 

Mr. Insull emphasized the importance 
of improving the load factor even in the 
smallest stations. The pumping of city 
water presents a good opportunity for im- 
proving the load factor, and the business 
of supplying interurban railroads with 
current is an excellent proposition, as the 
demand for maximum power is in the 
middle of the summer, when the central 
station is in the best position to supply it. 
Mr. Insull wished to impress the impor- 
tance of dissecting costs and of estimat- 
ing what factors absorb the generating as 
well as distributing cost. 

R. S. Hale, of the Boston Edison INu- 
minating Company, said that the method 
in Boston when the demand indicators are 
not available is to determine the demand 
during the winter season by means of 
tests. In addition instruments can be 
kept on the service so as to obtain records 
of anv unusual demands. If there is anv 
feeling that the customer is not co-oper- 
ating with the company in giving a fair 
test, the instruments can be kept on all 
the time. With reference to the defini- 
tion of the term “load factor,” it was Mr. 
Hale’s understanding that this meant the 
annual load factor; that is to sav, the 
maximum of the year, divided bv the to- 
tal amount that could have been used if 
that maximum had been used throughout 
the whole vear. or 8,760 hours. 

In Boston all power and large lighting 
customers and many small lighting cus- 
tomers are sold on the demand system. 
These customers pay a fixed charge, or 
primary charge, based on their demand, 
and then all the current in addition comes 
at a low secondary rate. Recently the 
proposition of supplving current for 
charging storage batteries for electric ve- 
hicles has reached Jarge proportions, and 
some study has been given to the matter 
of rates for this service. It seems to Mr. 
Hale that if any appreciable amount of 
business is to be obtained by a special 
off-the-peak price. the demand system 
gives ample opportunity for this business 
to be developed. 

The paper entitled “New York High- 
Pressure Fire System” was read by Ar- 
thur Williams. 


This subject has already been widely 
discussed in the technical papers, but the 
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question of electrical pumping is always 
topical, and Mr. Williams’ account was 
both lucid and instructive. There are two 
pumping stations, each with a capacity of 
15,000 gallons per minute. The pumps are 
ef the horizontal multi-stage centrifugal 
type, working at 300 pounds per square 
inch at 750 revolutions per minute, with a 
suction lift not exceeding twenty feet. 
The pumps, of which there are five in 
each station, are flexibly coupled directly 
to their respective motors, which are of 
the induction type, three-phase, twenty-five- 
cycle, 6,300 to 6,600 volt, and 800 horse- 
power each. Pumps and motors were fur- 
nished by the Allis-Chalmers Company. 
The high-pressure system will reach 300 
pounds pressure within one minute from 
starting the pumps. So reliable is this 
service that in the contract with the city 
the New York Edison Company agrees to 
forfeit $500 per minute for any interrup- 
tion of over three minutes, 


This was followed by the paper entitled 
“Relation of the Electric Vehicle to Cen- 
tral Stations,” by J. T. Hutchings, Roch- 
ester, N. Y. 


In this paper Mr. Hutchings showed con- 
clusively that station load charts require 
building up of load from 11 o'clock at 
night to 7 o'clock in the morning. The 
electric vehicle being used only during 
the day and evening can be advanta- 
geously charged in from six to eight hours 
during this period of very low load. The 
Rochester company last December was 
supplying current to 140 private charging 
stations and fourteen public garages. In 
two years the income from the private 
stations has increased eighty-two per cent 
compared with an increase of thirty- 
eight per cent from the public charging 
stations. In order to stimulate this busi- 
ness the first consideration seems to be 
the granting of special low rates for the 
current used. However, a low rate for 
current induces carelessness on the part 
of the consumer as to the manner of its 
use, and generally, therefore, results in 
detriment to his batteries. It is believed 
to be a better plan to start a campaign of 
education to increase the customer's 
knowledge of the proper methods to be 
pursued in charging his battery and hand- 
ling his vehicle in the most economical 
manner. The company has just organized 


-a department for this purpose, in charge 


of a competent engineer of wide experi- 
ence in handling and maintaining bat- 
teries. Although organized but a very 
short time this department has already ac- 
complished a great deal of good in im- 
proving the conditions of service of elec- 
tric vehicles, and has done a great deal of 
credit to the central-station company for 
the interest it has taken in this subject. 
A number of consumers who had had 
trouble with electric vehicles and were 
almost on the point of purchasing gasoline 
cars were persuaded to have their elec- 
trics properly attended to, which usually 
required but a small amount of repairs. 
The author concluded his paper by advis- 
ing central-station managers to take up the 
electric vehicle proposition in the same 
manner that they are handling the subject 
of electric power, If this is done, the 
electric vehicle will prove a better medium 
for the sale of their product than any that 
has previously been brought to his atten- 
tion. 


Opening the discussion on Mr. Hutch- 
ings’ paper, Day Baker, of the General 
Vehicle Company, said that an entirely 
new order of things was coming about in 
the way lighting companies were handling 
the proposition of charging storage bat- 
teries for electric vehicles. He instanced 
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a case where a large central station had 
been using a three-ton electric truck, fitted 
with an electric winch for pulling cables. 
Proper methods of charging and handling 
had not been applied and the consumption 
of battery plates was high. The equip- 
ment was put in the hands of a new man 
and a new battery was installed February 
15, 1908. Although this vehicle was in 
constant use hauling heavy loads and pull- 
ing heavy cables, often working twenty 
hours a day, the battery was still in fine 
condition, capable of doing good work for 
six months longer before any renewals 
will be required. A number of other in- 
stances were enumerated. The Boston 
Edison Company recently installed a new 
equipment the battery of which weighed 
1,050 pounds. The car weighed 3,240 
pounds, and the average mileage was 
forty. The cost of current per mile, fig- 
ured at .04 per kilowatt-hour, was 0.011. 
This was less than a third of the cost of a 
former equipment. 

F. S. Stone, manager of the Bos- 
ton office of the Electric Storage Battery 
Company, indorsed the idea of the cen- 
tral station forming a separate depart- 
ment to go out after electric vehicle busi- 
ness. * So much interest is now being 
taken in this proposition that it appears 
evident that the good work will go on. 

Frederic J. Newman, of the Woods Mo- 
tor Vehicle Company, said that it was 
quite necessary for both central station 
managers and the owners of electric vehi- 
cles to receive the best possible instruction 
as to what might happen to an electric 
vehicle, and this did not include electrical 
troubles only, but applied to the mechan- 
ics of the machine and also to the phys- 
ical injuries, which were quite possible at 
all times. He thought that it was neces- 
sary for the central stations to make the 
rate as low as possible and educate the 
vehicle owner to having the batteries kept 
well charged and in perfect condition. 

Mr. Hibbard of Rochester said that it 
had been his experience to find more bat- 
teries ruined by overcharging than by be- 
ing overworked. 

Mr. Stone said that there had been so 
much difficulty in garages in not treating 
the batteries right that the company had 
established a battery inspection depart- 
ment, and made it a practice to furnish 
suitable men, and, in fact, was glad to 
train men at the main factory and at any 
of the Exide depots. 

Samuel Scovill, Cleveland, said that 
there were a large number of electric ve- 
hicles in Cleveland and that satisfaction 
with this type of carriage was increasing. 
Less battery trouble is found than for- 
merly, and this is attributed to the 
method of handling the cells and the ve- 
hicles. l 

M. E. Turner, Cleveland, did not think 
the statement that automobiles are always 
charged off the peak was justified. He had 
a record of 503 stations, including thir- 
teen public garages and 150 stations, 1n 
which the current is sold through meters; 
335 metered the current through the 
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house-lighting meter. The garages that 
are separately metered turned in a revenue 
of $10,000 a year, at a 0.0614 rate. The 
338 stations with the house meters at a 
0.05 rate turned in about $20,000 a year, 
or about $70 per annum for the former 
and $60 for the latter stations. 

J. H. Vale of Long Island City, pre- 
sented some figures on the annual cost of 
keeping horses, cleaning streets and main- 
taining hospitals. He estimates that the 
annual saving of electric wagon delivery 
to replace 100,000 horses is $100,000,000. 

T. C. Martin of New York said that 
he had found every evidence of an awak- 
ened, intelligent interest in the subject of 


the relation of central stations to the 


electric vehicle business. 

F. M. Tait, of Dayton, Ohio, recom- 
mended the electric vehicle as a profitable 
source of new business. 


THURSDAY AFTERNOON — SECOND TECH- 
NICAL SESSION. 


The report of the committee on pro- 
tection from lightning, B. E. Morrow, 
chairman, Albany, was presented by M. O. 
Troy. 


This committee, consisting of B. E. Mor- 
row, chairman, H. B. Gear, O. A. Honnold, 
N. J. Neall and J. .F. Vaughan, reported 
that on distributing systems the number 
of lightning-arrester equipments is now 
very large and the failures thereof com- 
paratively small. On transmission systems 
the failures were found almost entirely 
on the lines themselves and very rarely 
in the station apparatus. The recom- 
mendations for distributing systems were: 
A preference of pipe grounds instead of 
plate grounds, as being more convenient 
to install and just as effective; the spac- 
ing of lightning arresters should be ap- 
proximately 2,000 feet apart; careful rec- 
ord of. damage to apparatus and of inter- 
ruptions to service each year should be 
kept; frequent and systematic inspection 
of arrester equipment is necessary. For 
the stations of transmission systems there 
18 recommended: The installation of sev- 
eral types of arresters in parallel: use of 
choke coils; the general good service of 
multi-gap arresters: use of aluminum-cell 
arresters where other types are found in- 
adequate. On the lines the use of ar- 
Testers: is considered inadvisable; instead 
there is recommended the placing of a 
steel cable above the center of the operat- 
Ing lines, which is grounded at each tower 
or at every 200 or 300 feet on pole lines; 
the use of lightning rods extending above 
the grounded wire at each grounded point 
prevents the splitting of poles. 


D. B. Rushmore, Schencctady, said that 
there has been in tho last year a greater 
actual advance in this field of lightning 
arresters than at any other period. The 
aluminum-cell arrester is not an experi- 
ment. It is an apparatus for alternating- 
Current circuits. If there is any locality 
that is subjected more than another to 
Severe tests of lightning storms it is in 
Scuthern Colorado. There the Animas 
Power and Water Company has this ap- 
Pératus in use. The Southern Power 
Company, of North Carolina and of 

uth Carolina, has had considerable ex- 
perience with these arresters, and it re- 
Ports that it is almost perfect as a real 
protection—that is, it will actually pre- 
vent the voltage from rising more than 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


the amount for which the arrester is set, 
so that if you put the lightning arrester 
outside of an alternator and set it, say, 
for sixty per cent above the voltage, no 
disturbance coming in from the line can 
hold over sixty per cent without making 
a very rapid discharge—that is, anything 
over sixty per cent is very rapidly dis- 
charged, and the rate of discharge varies 
with the increase in voltage. 

The report of the committee on over- 
head line construction was read by Paul 
Spencer, Philadelphia. 


The committee was composed of Paul 
Spencer, chairman; J. F. Dostal, Sidney 
Hosmer, G. H. Lukes, W. T. Morrison, Far- 
ley Osgood and Thos. Sproule. Its report, 
covering seventy-eight pages, treated the 
first two of the nine main topics into 
which the committee has subdivided the 
general consideration of overhead work. 
The remaining topics are to be taken up 
by subsequent committees. The two top- 
ics considered in the present report are 
(1) poles and pole settings, (2) stringing 
of line wires. The following items were 
given special consideration on account of 
the present lack of uniformity or the spe- 
cial importance of the subject: Cross-arms, 
copper wire, braces, strain insulators, guy 
wire, preservative treatment of poles and 
cross-arms, galvanizing. General specifica- 
tions on material were submitted for: 
Wooden poles and cross-arms, cross-arm 
braces; cross-arm bolts, carriage bolts, lag 
screws and washers; pole steps; pole pins; 
stranded guy wire; strain insulators; guy 
rods; galvanizing iron and steel; copper 
and aluminum line wires, with weather- 
proof insulation; rubber-insulated tree 
wires. By the aid of thirty-four illustra- 
tions specifications for standard construc- 
tion methods were submitted for series 
street-lighting circuits and for constant po- 
tential distributing circuits, employing up 
to 2,300 volts nominal. These specifications 
covered 134 detailed sections, dealing with 
the following groups of subject: Poles and 


- pole-setting, cross-arms, pins and insulators, 


pole guying, wire and wire stringing, and 
location of wires. In general the report 
was an attempt to standardize materials 
and construction methods along the lines 
of the most approved practice. 


The paper entitled “Recent Develop- 
ment in Secondary Distribution Work” 
was read by W. K. Vanderpool, Newark, 
N. J., followed by the paper entitled 
“Requirements and Specifications for Ex- 
{ra High Potential Transmission Lines,” 
by A. S. Ives, Poughkeepsie, N. Y. 


The first paper went into the details of 
secondary-line construction quite fully. At- 
tention was given to the connection of 
consumers’ services and various types of 
pole fixtures, and building and corner brack- 
ets were described and illustrated. This 
matter was considered not only with re- 
gard to overhead lines, but also as regards 
connection from conduit systems. Con- 
siderable attention was devoted to the 
proper methods of placing transformers. 
Their suspension on poles was described 
as it has been applied in various recent 
installations, both for single transformers 
and for sets of three on a three-phase cir- 
cuit. The latter are usually mounted upon 
a platform support the details of which 
were described. A discussion was entered 
into on the subject of proper methods of 
grounding secondaries and of a number of 
satisfactory methods used for interior block 
or backyard distribution; both the high 
pole and the short terminal pole for this 
kind of distribution were described. The 
latter is generally used in connection with 
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conduits and cables. A concrete pole has 
found favor for this service. In the con- 
gested portions of cities, as well as in 
locations where alleys are not prevalent, 
the distribution must be from the front of 
the building, and preferably from beneath 
the sidewalk into the basement. A num- 
ber of features relating to sidewalk dis- 
tribution were considered. 

The paper on “Requirements and Speci- 
fications for Extra High Potential Trans- 
mission,” dealt with the  33,000-volt, 
three-phase transmission line constructed 
by the companies. with which the author 
was associated. On the same poles pro- 
vision was also made for a private tele- 
phone line and a 2,200-volt, two-phase pri- 
mary distributing circuit. Specifications 
were given in the paper covering the fol- 
lowing subjects: Poles, cross-arms, pole 
irons, pins, insulators, copper wire, over- 
head ground wire, grounding, telephone cir- 
cuit, special construction for steep grades 
and cliff climbing, alternative use of alu- 
minum wire and other miscellaneous items. 
After discussing many of these points, Mr. 
Ives concluded his paper with the following 
recommendations: (1) Select one of the 
standard voltages adopted by the American 
Institute of Electrical Engineers; (2) se- 
cure an adequate and permanent right-of- 
way, with ample cutting privileges; 73) 
build your line with ample strength 
throughout all its details, and ample sags 
in the spans; (4) use an overhead ground 
wire, with frequent groundings; (5) main- 
tain cordial relations with the owners of 
property through which your line is built. 


Opening the discussion on these three 
papers, Farley Osgood, Newark, N. J., 
said that he could not agree with 
Mr. Ives in the statement in his paper 
that it is a good thing to put distribution 
wires on moderately high voltage up to 
2,300 volts on a pole line with 33,000 
volts on top of it. From his own experi- 
ence he could assert that he would have a 
lot of trouble if he undertakes to do that. 

In replying to a number of questions 
Mr. Spencer said: “As to metal pole 
caps, that point was not brought up with 
the committee at all. Iron pole pins were 
considered, but were not specified, as we 
looked upon the wooden pin as the stand- 
ard pin to be used. Galvanized steel coil 
was considered as being used and as hav- 
ing certain great advantages. I believe 
galvanized steel is an arm that could be 
used, and I think it might very well be 
added to the specification. In reference 
to strain insulators and the insertion 
of guys and the question of attaching 
guys to undergrounded sppports, my idea 
was, of course, to keep the guy, if possible, 
cut of reach of pedestrians and still give 
it all the insulation that was possible. In 
keeping it out of the reach of the passerby 
and giving it all the insulation we could, 
we could both protect anyone who might 
come in contact with it from the ground 
and also serve as a protection to the man 
working on the pole from getting in con- 
tact with a grounded guy wire while he 
was working on high-tension lines. We 


believe that a strain insulator eight feet 


from the ground would be fan enough 
away to be out of reach, and of course we 
are working there under certain definite 
limitations, namely, the guy must come 
as close to the ground ag is convenient— 
that is, the greatest stability will be_ob- 
tained by bringing it down as.near-to the 
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ground or to the base of the tree as it is 
possible to bring it, and therefore putting 
it at eight feet was as near as we could 
and still keep it out of reach.” 

A motion was carried that the incom- 
ing administration appoint a special com- 
mittee on the subject of the preservative 
treatment of poles and crossarms and re- 
port at the next convention. 

The report of the committee on ground- 
ing of secondaries, W. H. Blood, Jr., of 
Boston, chairman, was read. 

The report reiterated the recommenda- 
tions made last year. It showed that the 
resolutions adopted by the Association 
at the last convention making the ground- 
ing of secondary circuits up to and in- 
cluding 150 volts compulsory and pro- 
hibiting it where the voltage was in ex- 
cess of this figure has been endorsed by 
the Underwriters’ National Electric As- 
sociation, which has agreed to recom- 
mend it in all instances, even though it 
cannot enforce this regulation since the 
provision is a life hazard and not a fire 
hazard. The committee showed clearly 
in its report that the grounding of cir- 
cuits in excess of 150 volts would be 
nothing short of criminal. As regards 
the manner of grounding, the use of iron 
pipes an inch or more in diameter and 
driven eight or ten feet into the ground 
has been found very satisfactory. About 
such pipes a liberal quantity of salt 
should be placed. In general, however, 
there is no method of grounding equal 
to that obtained by connecting to an 
underground metallic water-pipe system. 
No objection should be made to this on 
the part of the waterworks engineers be- 
cause under no conditions is it detrimen- 
tal to the water-pipe system. 


Mr. Blood added that there were really 
two points in this paper that were sus- 
ceptible to discussion—one, whether the 
limiting voltage should be 150 volts or 
not, the other being the question of the 
method of connecting to the ground. The 
latter, the committee believes, is suscep- 
tible of easv solution, requiring only time 
and testing to demonstrate what methods 
are the best. 

Peter Junkersfeld, Chicago, said that 
150 volts as a sharp dividing line is some- 
thing that is lable to lead us into a good 
deal of danger. If it is well to ground 
at 150 volts, may it not also in some 
parts of the country be correct around 200 
volts? There is a great deal of difference 
in the quality of the ground it is possibla 
to secure in different parts of the country. 
and a great deal of the protection depends 
upon the effectiveness of the ground. The 
ccemmittee has secured considerable evi- 
dence showing that fatalities have oc- 
curred in contact at 200 volts. That is 
unquestionably true, but how about the 
evidence on the other side of the case—it 
is purely a question of balancing one risk 
against another msk. In one case vou are 
continuously subjecting your patrons to 
an accidental grounding of, sav, 150 to 
200 volts, which may in a few cases have 
been fatal. The risk on the other side, 
however, is that vou are continually 
subjecting them to accidental grounds, 
crosses, breakdowns in transformers, 
which, if these crosses or breakdowns 
in vour transformers occur at that mo- 
ment, is sure to be fatal. A shock of 
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200 volts is not necessarily fatal. The 
recommendation of this association, if it 
should find its way into the National 
Electrical Code, would bind the members 
of this association practically hand and 
foot. Should vou go into court with a 
damage suit on your hands the court will 
undoubtedly hold that you are not fol- 
lowing the prevailing practice which could 
he said to be regulated by the National 
Electrical Code—you are negligent, so that 
it is a very serious thing and it is a mat- 
ter of a great deal and far-reaching influ- 
ence. 

Dr. Steinmetz said that regarding the 
question of grounding or not grounding 
there are two viewpoints—that of the fire 
risk and that of the life risk. He be- 
heves we should consider these two sep- 
aratelv; where the conclusions of both the 
viewpoints agree the question is settled. 
Where they disagree we should bring down 
the responsibility to where it belongs, 
whether we incur the risk to life, which 
might be avoided for the purpose of re- 
ducing the fire risk, or whether we are 
willing to incur some additional fire risk 
to make the circuit as safe to life as 
possible. As regards the fire hazard, 
which is the only one of financial impor- 
tance to the underwriters, in the early 
days of electric lighting the insulation was 
somewhat of a mystery. Naturally the 
tendency was to use walls of houses and 
the woodwork for a large part of the in- 
sulation, but now the art knows how to 
insulate for anv voltage, whether 110 or 
1,000—we can make the insulation safe, 
and provided we insulate it properly we 
can make a circuit safe. We can make it 
safe against 110 or 1,000 volts, but we 


cannot make a circuit safe against un-. 


known voltages; while we expect 110 volts, 
there may be 60,000 volts, so there is that 
potential danger against which we can- 
not insulate because we do not know how 
high the voltage we may have in a circuit. 
The only protection against this is ground- 
ing the circuit, and therefore his conclu- 
sion regarding the fire risk is that the 
only way of making a circuit as safe as 
it can be made for fire risk is by ground- 
ing, and he would, from the point of fire 
risk, make mandatory the grounding of 
every circuit which enters an insured 
building, whether 110 volts or 1,000 volts. 

Dudley Farrand, Newark, N. J., moved 
that the report of the committee be re- 
ccived and filed and that part of the rec- 
ommendation eo far as making grounding 
mandatory up to 150 volts, where reliable 
ground is obtainable, be agreed in, and 
that the further recommendation that 
grounding in excess of 150 volts be not 
agreed in, but referred back to the com- 
mittee for further report. The chairman 
put the motion, which was carried. 

Dr. Steinmetz moved a recommenda- 
tion that the safest method of protecting 
life was the grounding to the water pipe, 
and also stating that such a ground is 
perfectly safe and involves no risk of de- 
struction of pipes by electrolysis or other 
means. The motion was put to vote and 
carried. 
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The paper entitled “Performance Speci- 
fications and Ratings” was read by W. L. 
Waters, Pittsburg. 


The present system of rating has not 
proven reliable. Too much attention is 
being paid to the figures given on the 
name plates of machines. Performance 
guarantees are particularly unsatisfactory 
as to (1) temperature rise on all gen- 
erators and motors, and (2) power-factor 
of the load for which alternating-current 
generators are guaranteed. The tempera- 
ture limit of output is not decided by 
temperature rise, but by the absolute 
temperature of the insulation, i. e., the 
temperature of the room is an important 
element to be considered. Mr. Waters 
considers that the most rational system 
of temperature rating is to specify the 
maximum constant load at which the ma- 
chine can be safely operated with a 
standard room temperature, say, twenty- 
five degrees Centigrade, and possibly a 
two or three-hour overload with the same 
room temperature. As to alternators the 
importance of considering the power-factor 
is due to its bearing on operation, It is 
common to specify 100 per cent power- 
factor machines where they will actually 
operate with a power-factor of sixty-five 
to eighty-five per cent. Surprise is often 
expressed when it is found that a 100 
per cent power-factor alternator will not 
carry more than fifty per cent of its rated 
kilovolt-amperes when operating under 
those conditions. Therefore the author 
recommends that a nominal rating at 100 
per cent power-factor be used, supple 
mented by a statement of the maximum 
load which the machine will give at vari- 
ous lower operating power-factors. In gen- 
eral a closer study of operating conditions 
is required and then the selection of ma- 
chines best suited to fit these conditions. 


S. D. Sprong, New York, said that it 
ie an engineering fact that the limit of 
capacity of a generator is determined by 
its actual temperature, regardless of the 
fact whether it has come to this tempera- 
ture after a small rise over the rather high 
temperature of surrounding air during 
summer, or a considerable rise over the 
surrounding air as it may be during the 
winter. This means that the indicating 
wattmeter or ammeter is not a true guide 
under such widely varying conditions, and 
it should not be expected of the station 
operator that he can determine by some 
peculiar intuition just what the tempera- 
ture of the air that is in immediate con- 
tact with the machine may be, and then ' 
how much of. a rise is permitted before 
reaching the safe temperature of the ma- 
chine. In other words, he has nothing 
definite to guide him in determining the 
safe maximum load that his generators 
may carry under the conditions as they 
exist at that particular time. This dis- 
crepancy might, however, be supplied if 
it were possible to devise an indicating 
thermometer or pyrometer which would 
indicate at the switchboard the actual 
temperature of the windings. Then the 
operator would have something definite 
and a safe limit could be placed on the 
temperature to which all load conditions 
could be adjusted. This would take into 
proper account the varying temperature 
of surrounding air, or variations in ventl- 
lation, and would eliminate most of the 
uncertainties at once, and indicate directly 
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the one factor that so vitally determines 

the life of the machine. . 
The paper entitled Central Stations 

in Towns of Less Than Four Thousand 

People” was read by J. S. Knowlson. 

Schenectady. 

THURSDAY MORNING—FIRST ACCOUNTING 

` SESSION. 


The accounting session was held Thurs- 
day, June 3. The morning session was 
called to order at 10 a. m. by Chairman 
Frank W. Frueauff, who surrendered the 
chair to Vice-Chairman H. M. Edwards 
while he addressed the meeting. Mr. 
Frueauff said that the Association had 
had an accounting committee for the past 
three years, and it had developed on 1m- 
vestigation that the most unusual and sur- 
prising differences existed in accounting 
methods among the various member com- 
panies. It was evident that here was 
room for some earnest work in perfecting 
a properly organized and equipped ac- 
counting system, which ought to be of 
value to the entire corporation. The re- 
port of the accounting committee was 
then presented for discussion. 

Charles R. Price of New Bedford sug- 
gested that although the report had been 
read on Tuesday morning, it would be 
well to reread or abstract it, so as to keep 
the matter fresh in mind. The chairman 
accordingly gave a very full though con- 
cise abstract of the report, following 
which a very extended discussion took 
place. 

Charles R. Price emphasized the de- 
sirability of a uniform svstem of account- 
ing. He told of the varving methods of 
comparison which obtained in Massachu- 
setts, in spite of the scheme laid out in 
that state by the commissioners. 

The chairman, in answer to a request 
by Mr. Price. told of the methods in vogue 
in New York, and C. N. Duffy of Mil- 
waukee of the methods used in Wisconsin. 
Mr. Duffy gave some details of the Wis- 
consin Railroad Commission’s classifica- 


. tion of accounts. This commission is 


composed of three persons—one skilled in 
law, another in finance and accounts, and 
the third in transportation and public- 
utility business. Visits were made all 
over the state and various conferences 
with associations and divers authorities 
were held. Mr. Duffy went into the work 
of this commission at great length. 

G. W. Claflin raised the question of 
current used by auxiliaries in the power 
Station itself, which, Mr. Duffy remarked, 
was taken out when estimating the num- 
ber of kilowatt-hours to be used in mak- 
mg comparisons. 
eee suggested a coal analysis 
showing the amount of ash as well as the 

eat units. 

Beatin H. Allen, Louisville, Ky., said 
aoa connection that better relative costs 
Brit; Y obtained by comparing coals by 
= 8 thermal units. Several other gen- 
finali spoke in the discussion, which was 

T closed and the report accepted. 

An e next item was a paper by E. J. 
egaert, of the Public Service Corpora- 
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tion of Newark, on “Branch Office Ac- 
counting,” which was followed imme- 
diately by the somewhat similar paper, 
“Customers’ Accounts,” by L. A. Wallace 
of Boston, after which the two papers 
were discussed together. 

John H. Gulick, of the Chicago Edi- 
son Company, mentioned the use by his 
company of the Hollerith System in check- 
ing absolutely the extension of bills. 

W. E. Freeman, of the New York Edi- 
son Company, said that his company cen- 
tralized the work of rendering bills in the 
main office and used the Hollerith System 
for tabulating earnings, which latter were 


classified by territory and also by classes . 


of business. 

H. R. Kern spoke at length of the 
methods of the Philadelphia Electric 
Company, and E. H. Robinson of the sys- 
tem used in Schenectady. Messrs. Carter, 
Hodgson, Scobel, Schlegal, Price, Jones, 


_ Rogers and others also contributed valu- 


able information in the further discus- 
sion. This was all replied to by the au- 
thors of the papers, when a recess was 
taken until 2:30 p. m. 


THURSDAY AFTERNOON—ACCOUNTING SES- 
SION. 


The afternoon session was called to or- 
der at 2:30 p. m. by H. M. Edwards, who 
acted as chairman. 

W. W. Freeman read a paper on “Pay- 
roll Problems,” which consisted in great 
part of the payroll system, ete., of the 
New York Edison Company. In the 
printed record of the paper were repro- 
ductions of the payroll card, job card, 
caleulagraph job card used in the repair 
shops, instruction cards for the various 
departments, time voucher, payroll sheet, 
payroll change slip, and the like. used 
by the company. 

The paper was discussed by Charles R. 
Price and the chairman. 

John L. Bailey then read a suggestive 
paper on “The Care and Handling of 
Supplies.” Mr. Bailey gave typical forms 
of requisition blank, order form, stock and 
cost card, material receipt sheet, purchas- 
ing agent’s railroad record sheet, and 
many other well-devised cards, etc., for 
the use of a supply department. 

The paper was freely discussed by 
Messrs. Bailey, Allegeart, Dame, Bogart, 
Gulick, Freeman and the chairman. 

The next on the programme was “Cost 
Accounting,” by H. R. Kern of Philadel- 
phia. Mr. Kern said that not until the 
eighties was the science of costs of suffi- 
cient magnitude to be seriously consid- 
ered by either Europe or America. Since 
1890 the question had been seriously 
taken up, and it was safe to predict that 
an exact appreciation of the true value 
of costs will soon prevail in all branches 
of business, to which it may be profitably 
applied. Mr. Kern gave a brief review 
of the progress in this line up to the pres- 
ent time, with special reference to the 
Philadelphia practice. 

At the request of the chair, Mr. Holme, 
of the New York Edison Company, gave 
an account of the New York job-keeping 


' velopment. 
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system, which is very much like the Phila- 
delphia system. 

Messrs. Dame, Spoehrer, Price, Gardi- 
ner, Thomas, Robinson, Rubright, Alle- 
gaert, Freeman, Bogart, Mueller, Wallace, 
Rogers, Gulick and Bailey contributed 
freely to the lengthy discussion that fol- 
lowed. 

The last item was a paper on “Depre- 
ciation Accounting for Small Companies,” 
by George W. Claflin. Mr. Claflin said that 
it is a good plan for small companies to 
accumulate a reserve through monthly 
charges for depreciation, thus spreading 
the amount over the life of the property 
and avoiding large, irregular charges. 
The author recounted the methods of the 
New York commission, which requires in 
its rules that a monthly charge to oper- 
ating expense shall be made for the esti- 
mated depreciation to tangible property 


for (1) Wear and tear, (2) Obsolescence, 


(3) Inadequacy, (4) Extraordinary casu- 
alities. The subject was then taken up in 
detail under these heads. In conclusion 
some records from experience were given, 
including a table showing total mainte- 
nance percentages (of gross receipts) 
(8.10 to 10.90), additional allowance 
(6.84 to 8.45), and total depreciation 
(16.40 to 17.79) for the years 1904 to 
1908 of a certain small company. A long 
and interesting discussion followed, 
whereupon the meeting finally adjourned. 


FRIDAY MORNING—THIRD COMMERCIAL 
SESSION. 


With W. W. Freeman presiding, the 
meeting was called to order at 10 a. m. 
The first paper considered was that en- 
titled “The Adoption of Electric Heat for 
Industrial Purposes,” by Charles Russell. 
As Mr. Russell is now in Europe, Mr. 
Mevers presented an abstract of the 
paper. 

Mr. Russell and the assistant editors 
first of all brought forward in their paper 
the present status of this side of indus- 
trial development, remarking “that con- 
ditions are ripe for the intervention of 
the central-station industry and the ex- 
tension and development of this class of 
business.” Then the paper urged the 
importance of collecting sufficient data 
particularly in view of the enormous ac- 
tivity in electric furnace work, and the 
new epoch being entered on in the ap- 
plication of electric energy for chemical 
and metallurgical purposes—a rational de- 
Various heating units and 
their existing successful applications in 
the metal trades, printing and publishing 
trades, leather industry, wood-working 
establishments, the celluloid industry, the 
clothing and textile trades, laundries, pa- 
per trades, confectioner and baker shops, 
automobile garages, optical trades, brand- 
ing devices, appliances for hospitals, sur- 
gery and dentistry, and general uses were 
all taken up in turn and succinctly re- 
viewed. The paper was very much alive 
to the possibilities of this new industrial 
departure, It brought up point after point 
and was productive of interesting dis- 
cussions. The assistant editors in its 
preparation were: James I. Ayer, Cam- 
bridge, Mass.; E. R. Davenport, Provi- 
dence, R. J.; Frank H. Gale, Schenectady, 
N. Y.; W. S. Hadaway, Jr., Pittsburg, Pa.: 
Jos. D. Isreal, Philadelphia, Pa.; George B. 
Johnson, Chicago, Ill.; George M. Keebe, 
Brooklyn, N. Y.; C. K./ Nichols, News York 
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city; La Rue Vredenburgh, Boston, Mass.; 
R. R. Young, Newark, N. Y. 


In discussing the paper, J. F. Becker 
of Brooklyn described the outfit of matrix 
tables of the Brooklyn Eagle. The outfit 
consists of three single-page tables, one 
double-page table and one matrix-rolling 
machine. It requires a five-horsepower 
motor and an air compressor operated by 
a %.5-horsepower motor. If gas-heated 
and steam-driven the equipment would 
cost to operate about fifty per cent more 
than the electrically heated outfit. 

A paper by George Williams on “Elec- 
tricity for National Advertising” was pre- 
sented in abstract by Mr. Campbell. 


Mr. Williams suggested that the Associa- 
tion collect information from each Class A 
member and compile it in book form, 
profusely illustrated, for the benefit of 
members, national advertisers, advertis- 
ing agencies and sign builders on the fol- 
lowing lines: (a) List of available local 
roof locations, their descriptions and terms 
of rental; (b) flat rate of service for four 
candlepower and upward per year of six 
and twelve-hour nightly burning (inclusive 
of lamp renewal and sign-cleaning cost); 
(c) names and brands of products already 
advertised by electrical display, accom- 
panied by photographs. He declared the 
electric sign to be the greatest attraction 
known, compelling the attention of every- 
body and pleasing in a way nothing else 
did. The beauty, variety and brilliancy of 
designs were without limit and obtain for 
these signs much extra and gratuitous 
notice and attention from the press every- 
Where, The women admire the display 
because they brighten the city. Real 
estate interests are keen to see electric 
signs go up. People pause to read and re- 


read them. Electrical advertising gives 
distinction to the product advertised. 
Electrical publicity costs little. Mr. Will- 


jams gave some estimates of the amount 
being spent and likely to be spent, and 
closed his pertinent, pithy and snappy pa- 
per with the forecast of a greatly in- 
creased distribution of outdoor electrical 
national advertising in the immediate 
future. 


T. I. Jones of New York took issue 
with Mr. Williams on the use of signs 
with exposed lamps only, because in New 
York city there was tried recently the 
use of tungsten lamps in billboard reflect- 
ors with very marked success. 

Henry J. Gille suggested that in elec- 
iric-sign development for national advert- 
tisers this Association should take up the 
question with the National Posting Serv- 
ice, an institution which has control of 
the billboards all over the country and 
can bring about good results because it 
has some very excellent salesmen, who 
are constantly in touch with national ad- 
vertisers. 

W. H. Gardner, Boston, said that in 
New York citv there is being erected a 
structure on the site of the old Metro- 
pole Hotel, Forty-second Street and 
Broadway. It will be six stories high and 
used as an office building. Above that, 
the structural steel work for a twenty- 
story building will be run. The upper 
fourteen stories are being built solely and 
exclusively, for the present, for the pur- 
pose of carrying electric signs. This is 
the first time that the greater part of a 
building has been used exclusively for this 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


purpose. The rentals from sign spaces on 


that structure make it figure as a very 
much more profitable structure than if 
it were to be devoted entirely to offices, 
even with the high rentals which are paid 
in that locality. 

Others who discussed the subject were 
C. N. Stannard of Denver and F. M. Tait 
of Dayton. The latter sought aid by 
which national advertisers may be induced 
io introduce their electric-sign advertising 
in cities of 100,000 or less. The inter- 
urban lines bring into such communities 
probably four times the population that 
the city itself contains, and it ought to be 
a good field for this class of business. 

The next paper was presented by Theo. 
I. Jones. It was entitled “The Develop- 
ment of Revenue from Existing Custom- 
ers.’ 


Mr. Jones outlined the best methods for 
obtaining further business from a customer, 
giving examples and also deliberate meth- 
ods for “stalking the quarry.” He briefly 
alluded to such points as new customer 
methods, existing customer methods, rate 
conditions, publicity methods, trial proposi- 
tions, development inspection and results. 
Under the heading of trial propositions he 
gave as illustration the sending out of 200 
electric irons for a six months’ free trial 
to apartment residential customers in New 
York city, and told how of the first 100 
delivered sixteen were refused, the reason 
being that no package had been ordered, 
but of those sixteen four were eventually 
retained after an explanation had been 
given by the expressman. The report of 
the revenue of the first two months showed 
an average of seventy cents per customer 
a month, or $4 for the six months; ma- 
terially above the cost of the iron even 
though the customer should not finally ac- 
cept and pay for it. Mr. Jones gave forms 
for the agents daily report, for the devel- 
opment inspection report, and recommenda- 
tions made thereon. The paper was re- 
plete with ideas on how to extend and 
develop business, and proofs in the form 
of concrete results were cited. 


The discussion was opened by H. J. 
Gille. He thought that if the manufac- 
turers realize the importance of getting 
out their advertising matter on current- 
consuming devices in such form that it 
can be used by the central-station com- 
pany and sent to its customers or pros- 
pective customers, there would be consid- 
erable gain, because there are many of 
these companies that cannot afford to is- 
sue advertising matter of such high order 
as is now commonly put out. In the de- 
velopment of the electric iron business 
his company has irons out on a loaning 
basis for a number of years, and has prob- 
ably eighty-five per cent of its residence 
consumers using: electric irons. J. F. 
Becker and C. N. Stannard also contrib- 
uted to the discussion. 

An address on the general business 
progress was then made by Hon. Frank 
Bergen of New Jersey. This address, 
which teemed throughout with humor, 
dealt with the tremendous progress made 
in the material condition of the masses 
during the past century and the revolu- 
tionary industrial methods which are 
partly the cause and effect of this prog- 
ress. The corporation of today has been 
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exposed to severe assault by agitators, but 
it is an essential and most beneficial part 
of our industrial life when properly man- 
aged and legitimately regulated. Mr. 
Bergen’s address was received with enthu- 
siastic applause. 

At this point the commercial pro- 
gramme was put aside till the afternoon 
and the meeting resolved itself into an 
executive session for the disposal of rou- 
tine business of the Association. 


FRIDAY MORNING—EXECUTIVE SESSION. 


The first matter taken up for consid- 
eration was the report on memorials, by 
T. C. Martin. Mr. Martin said that the 
association was to be congratulated upon 
the fact that during the past year it had 
not lost a single active member from its 
ranks. However, he desired to mention 
the names of Gen. A. K. Stiles, Dr. W. 
M. Habirshaw and J. V. S. Church, who 
had at previous times aided the associa- 
tion, or done much for the development 
of the electrical industry in America. Mr. 
Martin’s report was ordered printed in 
complete form later. 

The report of the nominating commit- 
tee, consisting of C. H. Hodskinson, C. 
R. Huntley, W. J. Barker, S. H. Conklin 
and N. F. Brady, was read by the sec- 
retary. The committee submitted the 
following nominations: 

President, to serve for the year ending 
July 1, 1910, Frank W. Frueanuff, of 
Denver. 

First vice-president, W. W. Freeman, 
of Brooklyn. 

Second vice-president, John F. Gil- 
christ, of Chicago. 

Secretary and treasurer, 
Tait, of Dayton. 

Members of the Executive Committee, 
to serva until July 1, 1912, C. A. Stone, 
of Boston; Dudley Farrand, of Newark, 
and H. M. Byllesby, of Chicago. 

On motion of Arthur Williams, of New 
York, the report of the nominating com- 
mittee was received and the secretary 1n- 
structed to cast a joint ballot for the 
election of the nominees. 
announced was thereupon declared duly 
elected. 

Dudley Farrand escorted Mr. Frueauff 
to the platform and the latter made a 
brief address, expressing his gratitude for 
the election. 

Resolutions were adopted thanking W. 
D. Weaver for his generous presentation 
of copies and files of electrical books, 
publications and periodicals to the per- 
manent library of the association. 

The customary resolutions were then 
adopted thanking the convention commit- 
tee, the reception committee and the en- 
tertainment committee for their effective 
work to make the Atlantic City conven- 
tion of 1909 a brilliant and memorable 
success. 

Henry L. Doherty submitted the report 
of the committee on amendments to the 
constitution and also the committee on 
the president’s address. The report states 
that there are abundant reasons why at 
thorough organization of the central: 
station business should be accomplishe 
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by a special organization in each state, 
working jn harmony with each other, 
through the instrumentality and with the 
support of the national organization, and 
predicts that the desirability of this plan 
will be readily recognized by the alert 
members, and will result in the speedy 
organization of various states. By the 
adoption of the proposed amendments of 
the constitution provision will be made 
for the complete organization of the cen- 
tral-station business to reach (a) every 
part of the country by means of Geo- 
graphic Sections; (b) every class of work 
by means of National Special Sections; 
(e) every employe by means of Company 
Sections; and (d) every opportunity and 
every emergency by means of National 
Conferences. The  president’s recom- 
mendation that adequate provision be 
made for the financial support of the 
various branches of the organization has 
been considered, but the committee was 
unable to make concrete recommendations. 
and thought best to leave the matter for 
the action of the executive committee. 
The committee recommended that the 
following amendments to the constitution 


be adopted : 


Article IV, Section 3, insert after ‘‘Vice- 
presidents” in line 2 the words, “and 


. Presidents of Geographic Sections.” 


Article VII, Section 3, add the following 
clause: “including membership in any one 
section and $2.50 additional for member- 
ship in each additional section. Member- 
ship in Company Sections, however, shall 
not be counted in computing dues, in cases 
where company sections waive, in advance, 
their claims to any appropriation for ex- 
penses under Article XVI.” 

Section 6, add the following clause: “in- 
in any one section 
and $2.50 additional for membership in 
each additional section. Membership in 
company sections, however, shall not be 
counted in computing dues, in cases where 
Company Sections waive, in advance, their 
claims to any appropriation for expenses 
under Article XVI.” 

Add the following new Article to be 
known as “Article XV: Section 1. Upon 
the application to it by not less than ten 
Class A members, the Executive Commit- 
tee shall authorize the organization of a 
National Special Section of lawyers, ac- 
countants, engineers, purchasing agents, 
commercial men, or of any other class of 
persons connected with the conduct of the 
central-station business. 

“Section 2. No person not a member of 
the National Electric Light Association 
shall be eligible to membership in any 
National Special Section of the National 
Electric Light Association. 

Section 3. The form of organization of 
each National Special Section shall be sub- 
Ject to ratification by the Executive Com- 
mittee. 

“Section 4. The time for holding Na- 
tional Section conventions shall be subject 
to the approval of the Executive Commit- 
tee or the President.” 

Renumber present Article XV to Article 

I and amend said Article as follows: 
Insert, following the words, “Geographic 
Section,” line 2, the phrase “of any Com- 
pany Section or of any National Special 
Section.” i 

Strike out the phrase “plus one-half the 
amount of entrance fees received by the 
National Electric Light Association during 

© preceding year from members (other 


an Class A and Class D) of said Sec- 
tions.” | 
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Renumber present Article XVI to Arti- 
cle XVII. 


Renumber present Article XVII to Ar- 
ticle XVIII, 

On motion of Arthur Williams the re- 
port was accepted and the amendments to 
the constitution adopted by the unani- 
mous vote of the Class A members. 

P. S. Young then moved that the re- 
port of the committee on a uniform sys- 
tem of accounting for electric-lighting 
companies, be received, and the classifica- 
tion of construction and equipment ac- 
counts therein recommended be adopted 
as the standard classification of the as- 
sociation. Henry L. Doherty believed 
that the convention had not had a proper 
opportunity for the consideration of this 
matter, and therefore moved as an amend- 
ment that the report be received and 
placed on file, but no adoption be made 
of anything. 

Mr. Edwards, chairman of the account- 
ing committee, protested against further 
delay. He called attention to the fact that 
the committee worked hard on this clas- 
sification last year; its report was pre- 
sented at the first general meeting, and 
discussed at the parallel accounting ses- 
sion. He believed thatsmuch good would 
be accomplished by putting the commit- 
tee in a position of appearing before the 
various state commissions with a standard 
classification as adopted by the associa- 
tion. 

W. W. Freeman moved, as an amend- 
ment to the amendment, that the report 
be referred to the executive committee 
with power, if it thought wise, to approve 
the classification of the report. The mo- 
tion as finally amended was adopted. 

On motion of J. E. Montague, resolu- 
tions were adopted thanking the members 
of the various standing and special com- 
mittees for their efforts and labors of the 
past year. ` 

T. C. Martin also submitted similar 


resolutions that were adopted expressing . 


the thanks of the association to its ofh- 
cers and the members of the executive 
committee for the zeal, displayed in the 
direction of its affairs, and the unre- 
mitted vigilance with which its interests 
have been fostered, particularly as to the 
splendid growth of the year and the 
widening of the area of the influence of 
the association. 

Mr. Whitfield, of Richmond, moved the 
appointment of a committee to investigate 
the progress of electrochemical industries, 
such as the electric processes for making 
nitrates and refining metals. This was 
ordered. 

There were also adopted, by a standing 
vote, resolutions of thanks to the exhibi- 
tion committee, to the Class D members, 
to the Hotelmen’s Association of Atlantic 
Citv and to the local committee of ar- 
rangements. : 

After a short concluding address by 
President Eglin, the session was ad- 
journed. | 

FRIDAY AFTERNOON—-FOURTH COMMER- 
CIAL SESSION. 

The discussion of Mr. Jones’ paper was 

resumed by Mr. Osborne, of Spokane. 
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The method used there for selling and 
bringing into use the electric iron 18 
through one of the daily newspapers, 
which sells the irons to the consumers for 
five cents a week, for sixty-five weeks, in 
addition to the regular subscription price 
for the paper. They have distributed 
something like 6,000 irons for the com- 
pany in three years. The manager of the 
circulating department of the paper 
spoken of said that they could not get out 
of the business now if they so desired. 

The paper was discussed further by 
Messrs. Sutton, Smith, Jones, McCabe 
and Burnett. 

At this point President Eglin turned 
the meeting over to Mr. Ingalls, as chair- 
man of the commercial programme, and 
in doing so paid him an excellent tribute 
for the success he had achieved in con- 
ducting the commercial sessions. 

The paper by R. S. Orr, of Pittsburg, 
on “Isolated Plants,” was read next. 


This subject was prepared by Paul H. 
Bate, F. B. Carter, T. I. Jones, R. B. Ma- 
teer, J. T. Maxwell, Joseph McKinley, R. C. 
Niles, Jr., and H. Spoehrer, under the 
editorship of R. S. Orr. Two only of the 
papers were presented, those by F. B. Car- 
ter. of the Boston Edison Company, and 
J. T. Maxwell, of the Philadelphia Electric 
Company, the others being crowded out for 
want of space. The following is an ab- 
stract of the views set forth regarding the 
various methods adopted by the central 
stations in preventing the installation of 
isolated plants, or in removing them when 
once installed. The question is entirely 
one of cost, whether it will be cheaper 
to generate current or to buy it from the 
central station. The solution of the ques- 
tion is often difficult because of the com- 
plicated conditions imposed by the busi- 
ness in which the user of current is en- 
gaged. It is more often difficult because 
of the lack of data upon which to base cal- 
culations. In the first situation the case 
can be met by a thorough and systematic 
study of the conditions by well-trained ex- 
perts; the second by establishing a proper 
system of records, where the business is 
a going concern, or, by securing the data 
from other establishments where the con- 
ditions may be reasonably assumed to be 
similar. The average manufacturer or mer- 
chant has usually not had the training, 
nor, if he had, could he give the solution 
of this question, however important it 
may be, the necessary time and attention 
to arrive at a correct concluston. It will 
be necessary for him, therefore, to secure 
either the services of an expert to do this 
work for him or to depend upon the re- 
sults obtained by a study and investiga- 
tion of the conditions of his business by 
the representatives of his local central sta- 
tion. In either event the statements of 
comparative costs applying to the business 
in question must be made clearly, accu- 
rately and absolutely truthful. To qualify 
with the prospective customer as an erx- 
pert, the representative of a central station 
must, of necessity, have some knowledge 
of electrical engineering and of the engi- 
neering of steam heating. He must under- 
stand the principles of operation and the 
best practice in the operation of steam 
engines and gas engines, and be must be 
familiar with the best methods of illumina- 
tion and of the latest and best practice in 
the application of power to machinery. 
Moreover, he must be able to marshal his 
facts and arguments with such clearness 
and force as to compel the acceptance of 
his conclusions by the prospective. con- 
sumer. The two papers presented were 
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representative of the others and of the 
ways of applying the above principles in 
practice, 

The speakers who took part in the dis- 
cussion of this paper were Messrs. Mce- 
Kinley, McAlpin, Peck, Jones, Llovd, 
Mueller and Richter. Most of them 
pointed out that natural gas at low rates 
was the most formidable allv of the 
isolated plant. A general demand for the 
collection of accurate isolated-plant costs 
was expressed as of the highest value in 
showing up the relative advantages of 
central-station service. 

S. M. Bushnell, of Chicago. then 
read his paper on “Central-station Opera- 
tion of Steam Plants in Connection with 
Central-station Service.” 

Mr. Bushnell treated his subject simply 
in its relation to the competition between 
central-station service and that of the in- 
dependent isolated plant. The argument 
most frequently advanced in favor of the 
independent plant—that of the necessity 
of a large boiler equipment for heating, 
which could be run at high pressure for 
light and power purposes, using the ex- 
haust steam for heating—was fallacious, 
at least in part, inasmuch as in most 
plants only a comparatively small amount 
of exhaust steam is used throughout the 
year for heating purposes. The Common- 
wealth Edison Company of Chicago had 
covered such a contingency as this by 
forming an auxiliary heating company, 
“The Illinois Maintenance Company,” 
which would make a clean-cut blanket 
proposition to furnish steam and hot wa- 
ter to buildings on a reasonable flat-rate 
basis, while the parent company looked 
after the electric installation and service. 
In Exhibit A at the end of the paper a 
description is given of the method of 
estimating contracts for steam heating. 
Exhibit B gives the typical form of con- 
tract. The methods of making these con- 
tracts and the organization for looking 
after them was discussed in detail. Two 
visiting engineers are given a free hand 
in employing loeal engineers and firemen, 
and report to the manager, who in turn 
reports to the vice-president. Examples 
of plants of various large Chicago build- 
ings under the control of his company 
were then explained at some length by 
Mr, Bushnell. The plant of the Railway 
Exchange Building (which is situated at 
the northwest corner of Michigan Avenue 
and Jackson Boulevard) supplies steam 
not only for its own building, but also for 
a number of other buildings within a 
radius of two blocks, including the Nepee- 
nauk Building, Orchestra Hall, Welling- 
ton Hotel, the Karpen, Masury and Yale 
buildings. In conclusion the author 
vouchsafed his opinion that in the in- 
telligent solution of the heating problem 
lies the only salvation for the central-sta- 
tion company in meeting the conditions 
and requirements of the modern large 
buildings now being erected, and that the 
competition of the block-lighting plants 
can be most successfully met through the 
installation of block-heating plants. 


Paul Mueller discussed the subject at 
length and narrated his varied experiences 
in supplying heat from a central station. 
Recently much success has been achieved 
in this line. One of the most essential 
elements to successful development of this 
business is to take care of the heating in- 
stallation on the consumer's premises. 
The meter basis for charging has been 
worked quite satisfactorily; in fact, the 
old flat-rate basis should not be consid- 
ered. 
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B. J. Denman said the business dis- 
trict of Detroit has been completely cov- 
ered by a district heating system, as has 
also a considerable area in the high-class 
residence district. To meet the require- 
ments for high-pressure steam in the busi- 
ness district, the low-pressure lines were 
paralleled by 100-pound lines, as it was 
believed at that time, and the experience 
of three years has confirmed the correct- 
ness of the belief, that a strictly low- 
pressure steam would be of little value 
in increasing the income from sales of 
current. Among the buildings in the 
downtown district which have been se- 
cured, is the fourteen-story Pontchartrain 
Hotel. 

Arthur Williams declared that the 
tendency at the present time is toward 
structures of larger size in all cities of 
the country. The isolated plant, so far 
as any one building is concerned, is equal 
to a competing central station. Every 
effort is made to prevent a competing 
company from getting a franchise, and 
the same fair motive should actuate us in 
trying to prevent the installation of pri- 
vate plants in large buildings in the ter- 
ritory of the company. Undoubtedly, the 
secret of the solution of the problem of 
getting this service must begin with the 
heating question. We must have in our 
service competent steam engineers who 
can determine the amount of steam-plant 
capacity necessary to supply heat under 
all conditions, and then tell the cost of 
operating the plant, and finally the com- 
pany should be prepared to back up its 
estimates with proposals to operate the 
steam plant, should such operation be 
necessary. 

J. C. Brooks said the Philadelphia 
company has done considerable steam 
heating, both from a central heating 
plant, and by the operation of isolated 
steam-heating plants. The former prac- 
tice is carried on in a limited territory, 
and live steam is delivered tu a steam- 
heating system from boilers operating an 
electric plant. The method of supplying 
steam has, however, the advantage of 
making it possible to compete with the 
isolated plant, and when a definitely fixed 
figure per square foot of radiating sur- 
face per season is in vogue, the only vari- 
able which the consumer has to consider 
is the use of light and power, the steam 
heating being definitely fixed. 

Davis S. Boyden said that during the 
past winter he had visited and observed 
the operation in several cities of district 
steam-heating plants, and it was a de- 
cidedlv noticeable fact how few were the 
isolated plants in operation in the ter- 
ritory covered by the heating companies’ 
maius, even where the lighting and heat- 
ing companies were operated independent 
of each other. 

John F. Gilchrist declared that for a 
good many years the owners of large 
buildings have taken a pride in having 
their own plants, but that we will see 
very shortly that fashion change, and be- 
fore many years it will be acknowledged 
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that the really modern up-to-date build- 
ing will use the central-station service and 
that the plant will be found ‘in the older 
buildings. | | 

The next and last paper presented was 
entitled “The Effect of Various Condi- 
tions of Maintenance on the Efficiency of 
Illumination,” by A. L. Eustice, of Pitts- 
burg. 


The author cited the great contrast that 
is evident to anyone who has made a 


study of laboratory illumination tests and 


commercial illumination tests. The con- 
ditions met with in most laboratory tests 
are practically the ideal conditions under 
which the unit tester should be installed. 
On the other hand, tests made of com- 
mercial installations show the results 
achieved under actual working conditions, 
which are very far from the ideal, not 
only in the matter of the proper selection 


and assembling of sockets, shade holders - 


and reflectors, but also as to the cleanli- 
ness of the entire illuminating unit. An 
exhaustive study has been made by Mr. 
Eustice of the actual illumination found in 
a great many commercial installations of 
various types of lighting units. The re- 
sults of a few of these tests were given 
to show the marked decrease of illumina- 
tion obtained from lighting units in partic- 
ular that make use of reflecting glass- 
ware, due to the generally unclean condi- 
tion of the same. No type of lamp is 
free from this decreased efficiency due to 
uncleanliness, but certain types making 
use of smooth glassware showed but com- 
paratively small loss of efficiency. The 
author closed his paper by emphasizing 
the importance of keeping the lighting 
unit clean, and showed by means of tabu- 
lated figures depending upon the cost 
of current how frequently the lamps ought 
to be cleaned, 


In discussing the paper, E. L. Elliott 
said the neglect to properly care for light- 
ing installations, especially in the matter 
of cleaning glassware, is one of the most 
difficult problems confronting illumina- 
ting engineers, and the production of such 
data as Mr. Eustice gave will be of ma- 
terial use in mitigating an almost uni- 
versal evil. The reduction in efficiency 
of prismatic reflectors bv the accumula- 
tion of dust is especially important in 
view of their very extensive use. While 
it is true that visible particles of dust on 
the prism side would have little or no 
effect on their reflecting power, there 1s 
always a certain amount of finer dust and 
even liquid condensation which forms 4 
film upon the surface which makes op- 
tical contact, and so interferes with the 
reflection. The importance of actual 
washing is therefore apparent. The ques- 
tion of what may be considered a reason- 
able and fair average of lighting condition 
may assume legal importance where 
lighting units are maintained under con- 
tract, as in street lighting. In the Colo- 
rado Springs controversy the arbitrators 
were embarrassed by not being able to 
find any data whatever. It is to be hoped 
that the necessarily slow and laborious 
investigations to which Mr. Eustice has 
given much careful attention may be 
largely extended by other investigators, 
and the results made obtainable to the 
lighting fraternity. 

The concluding meeting of the conven- 
tion then adjourned. 


! od 
ae BSE ee 


June 12, 1909 


As usual, there were the many little par- 
ties given by the old-timers to their friends, 
many pleasant chair-rides along the board- 
walk and visits to the numerous amuse- 
ment resorts, constituting the unofficial en- 
tertainment of the delegates and guests. 
The entertainment provided by the enter- 
tainment committee was certainly enjoyed 
by everyone present. Sailing parties from 
the Inlet Pier were taken each day during 
the week, and the evening sessions gave 
a number of those who were otherwise 
busy through the day an opportunity of 
listening to some of the best papers pre- 
sented. 

One of the corners of the European din- 
ing room at the Marlborough-Blenheim on 
Thursday was the scene of a very hand- 
some testimonial luncheon that was given 
by N. F. Brady, Thomas E. Murray and 
Arthur Williams, of New York, to the elec- 
trical press of New York. Twenty-five gen- 
tlemen in all sat down, and the lunchéon 
was partaken of by at least eight past- 
presidents of the Association; there would 
have been nine present, but for the fact 
that Jas. I, Ayer could not be found in 
time for this function. The luncheon was 
entirely informal, but toasts were drunk 
to the newspaper men and President Eglin. 

Among those present were W. H. Blood, 
Jr, H. M. Edwards, Thomas E. Murray, 
John F. Gilchrist, T. C. Martin, N. F. 
Brady, Robert A. Carter, Robert A. Carter, 
Jr, E. W. Rice, Charles R. Huntley, 
Charles W. Price, Henry L. Doherty, 
Charles L. Edgar, Samuel Insull, W. C. L. 
Eglin, J. M. Wakeman, Thomas M. Mc- 
Carter, J. R. Lovejoy, Dudley Farrand, 
Arthur Wiliams, Judge E. A. Armstrong, 
A. J. De Camp, Frank W. Smith, W. W. 
Freeman, Frank W. Frueauff and W. J. 
Lifton. 

The exhibit of the meter committee was 
particularly complete and attracted a 
great deal of attention. 

As usual, Miss Edith M. Meyers was the 
moving spirit in getting order out of 
chaos at the Registration Bureau. Things 
go along so well in this department now 
that nothing short of perfection is ex- 
pected. 

Of course, there were a great many old 
timers, but of those who were present at 
the first convention of the Association in 
January, 1885, we noticed only Frank S. 
Terry, of the National Electric Lamp As- 
sociation, and Charles W. Price, editor of 
the ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN, 

President W, C. L. Eglin was host at a 
dinner in the Forest room at the Marl- 
borough-Blenheim at seven o’clock Wednes- 
day evening. Mr. Eglin’s guests were: 
Frank A. Vanderlip, president National 
City Bank, New York city; Anthony N. 
Brady, president New York Edison Com- 
pany, New York; N. F. Brady, vice-presi- 
dent New York Edison Company, New 
York; Samuel Insull, president Common- 
Wealth Edison Company, Chicago; Charles 
L. Edgar, president Edison Electric Ilumi- 
nating Company, of Boston ; Joseph B. Mc- 
Call, president Philadelphia Electric Com- 
pany, Philadelphia; C. A. Coffin, president 
General Electric Company, New York; 
George S. Graham, Philadelphia; Thomas 
- McCarter, president Public Service Cor- 
poration of New Jersey, Trenton, N. J.; 
Ta L. Doherty, president Doherty Oper- 
ating Company, New York; Lewis B. Gaw- 
ry, Vice-president Consolidated Gas Com- 
pany, New York; Everett W. Burdett, Bos- 
on; George Urban, Jr., Buffalo; Charles 
a Huntley, president Buffalo General Elec- 
ah Company, Buffalo, and Dudley Farrand, 
pial Manager Public Service Corpora- 

n of New Jersey, Newark. After dinner 
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Convention Notes. 


the gentlemen all adjourned to the meet- 
ing hall of the Convention, where Mr. Van- 
derlip and Mr. Graham each addressed the 
Association. 


The baseball game on Wednesday after- 


` noon was one of the most interesting fea- 


tures on the entertainment programme. 
The Western team, managed by Frank W. 
Frueauff, defeated the Eastern team, man- 
aged by F. A. Vaughn. Both teams put up 
a fine sample of baseball, and it was any- 
one’s game until in the seventh inning, 
when a batting rally gave the game to 
the westerners. 

Dalgleish played a fine game at third 
base for the Western team, making some 
almost impossible stops and getting the 
balls over to the first base in lightning 
fashion. Glaze pitched a fine game, and 
Dodd pulled down a couple of long flies to 
deep center which would have caused trou- 
ble, if they had gotten away from him. 
Cudmore did noble work behind the bat 
and was later relieved in the last inning 
by Dodd. Wiley was always safe and 
helped to win the game by his good work 
in the infield. 

Vaughn held down first bag for the East- 
ern team for the first five innings, and 
played a good, heady game. MacMasters, 
at shortstop, distinguished himself. Hitch- 
ner put up a fine game behind the bat and 
Garrett pitched like a winner all through. 

There was only one accident and this 
happened to one of the really best players 
in the electrical fraternity. L. P. Sawyer 
went in to relieve Cudmore in the fifth in- 
ning and was struck by the first ball 
pitched, splitting his little finger and re- 
ceiving a nasty wound. Sawyer was game 
and an automobile was commandeered by 
Henry L. Doherty and a surgeon sewed up 
the injured digit. No tendons were broken 
and there was no dislocation, so that it is 
expected that the damage will be entirely 
repaired very soon. 

The batting order and score follow: 


WESTERN WINNERS, 
R. 


H. P.O. A. BE. 

Dalgleish, 3Đb....sennensae 2 2 2 0 0 
Wiley, Zber ereire eeens a 0 0 1 5 0 
Dodd, cf. and c........... 1 1 0 0 0 
Brooks, LD sass, o005 Whe where 2 1 13 0 0 
Ward SSi rrer ie be eau 0 0 1 0 1 
Scott Pica sete had onto een 1 0 1 9 1 
Manley Tea ea od 1 1 0 0 0 
Cudmore, c. and cf....... 0 0 3 1 1 
Glaze: Die sts acme ingen Os 4 1 0 0 2 4 
POLIS ost ad ted eke Shwe 8 5 21 8 7 


Sawyer injured. 
EASTERN ELECTRIFIERS. 


R. H. P.O. A. E. 

Kennedy, 2b....sssosssss os 1 1 2 2 0 
McMaster, SS.........0000. 1 1 1 1 0 
Hodgson, BD... cwcwveceeee 0 0 0 0 0 
AETV ONG Cforrenes Bee eee ae 1 1 1 0 1 
Hitehner, C..ssessosssessss 0 0 5 0 0 
Garrett, D..ssescassesesoos 0 0 0 3 2 
vaughn, 1b.....esssnseseo. 2 2 9 0 0 
Davidson, Cf. ... cece eeceeee 2 2 0 0 1 
McCreery, (Tle ee<ckecwan'es 0 0 0 0 0 
Totals. savveu curone tana T 7 18 6 4 

SUMMARY. 

NV OBC, aga oS Rare eK te ee E iss 2 0 0 4 1 0 1—8 
East asencctis ie eer eel aa 000 2 20 3—7 


The Café Chantant on Thursday evening 
was greatly enjoyed, many parties being 
made up and occupying the small tables, 
where covers were laid for six. The vaude- 
ville programme was rendered by a num- 
ber of high-class artists and a generally 
good time was indulged in. 


MEETING OF EXHIBITORS. 


A meeting of the exhibitors and their 
representatives was held on Wednesday 
when Frank H. Gale, chairman of the ex- 
hibition committee, made a very satis- 
factory report. Mr. Gale called attention 
particularly to the successful outcome of 
the plan to combine the opening reception 
ball with the opening of the exhibition. 
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The report of the treasurer, H. M. Post, 
showed that the finances of the exhibition 
committee Were in good condition. Wal- 
ter Neumuller, secretary of the exhibition 
committee, presented the annual report. 
The number of square feet provided for 
the present exhibit was 10,800, compared 
with 3,650 in 1908. There were 68 ex- 
hibitors, as compared with 41 last year, 
and 83 booths provided as compared with 
61. Of the booths provided 100 per cent 
were sold, as compared with 80 per cent 
last year. 

Mr. Gale and Mr. Doane were elected 
to succeed themselves on the. committee. 
H. W. Young, of the Central Electric 
Company, Chicago, was elected a member 
of the committee, and H. G. McConnaughy, 
of the Dearborn Drug and Chemical 
Works, was elected a member of the 
committee to succeed Benjamin Wall for 
the unexpired term of two years. The 
election of officers resulted as follows: 
Chairman, F. H. Gale; treasurer, H. M. 
Post; secretary, Walter Neumuller; all re- 
elected. 


THE EXHIBITION. 


The exhibition committee, under the di- 
rection of F. H. Gale, chairman, and Wal- 
ter Neumuller, secretary, had all arrange- 
ments complete on the opening night and 
the auditorium of the Million-Dollar Pier 
presented a magnificent array of electrical 
and kindred appliances. Small apparatus 
was exhibited in profusion and many new 
devices were shown for the first time. The 
uniform scheme of booth arrangement, the 
absence of large signs or placards and the 
lighting scheme created an ensemble which 
was pleasing in the highest degree, and, 
at the same time, afforded opportunity for 
careful examination of all of the material 
displayed. 

The Albert and J. M. Anderson Manu- 
facturing Company made an exhibit de- 
voted principally to time switches of vari- 
ous types and sizes and of high-tension 
switches up to 3,000 volts and 200 am- 
peres. The company was represented by 
Ernest Woltmann, George B. Crane and A. 
Anderson. 

The Allis-Chalmers Company's exhibition 
was in charge of C. A. Tupper. Among 
the things exhibited by the company were: 
a sample board showing the construction 
of the blading of an Allis-Chalmers steam 
turbine; the well-known ‘Type AL trans- 
formers; portable air compressor mounted 
on an ordinary four-wheel platform truck; 
induction motor; Type K direct-current mo- 
tor; and a rack containing views of Allis- 
Chalmers installations of prime movers. 
Represented by President W. H. White- 
side; M. C. Miller, assistant to the presi- 
dent; A. H, Whiteside, manager steam and 
electrical department; J. R. Jeffrey, assist- 
ant manager steam and electrical depart- 
ment; W. H. Powell, chief electrical engi- 
neer; and district managers, salesmen and 
engineers, including F. C. Randall, George 
Baiz, C, A. Burns, Harry Byrne, W. G. 
Clayton, J. T. Cunningham, H. W. Denni- 
son, J. F. Dixon, A. N. Libby, W. C. Mac- 
Ewen, A. P. Peck, A. F. Rolf, Geo. C. 
Dresser, W. O. Taylor, L. L. Willard, H. 
W. Rowley, E. T. Pardee, J. H. Waterman, 
St. John Chilton, J. B. Nicholson, S. H. 
Payne, H. H. Pease, E. I. Van Doren, J. C. 
M. Lucas, A. A. Hutchinson, J. L. Wat- 
son, J. F. Shipp, Seldon Jones, B. Moore, 
O. C. Ross, J. W. Gardner and L. M. Har- 
vey. 

The American Electrical Heater Com- 
pany exhibited.a number of standard elec- 
trical heating devices for industrial and 
ìomestic use. Represented by B. H. Scran- 
ton and R. Kuhn, 


1090 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


The American Electric Lamp Company 
showed a complete line of carbon, tanta- 
lum, tungsten and metallized-filament 
lamps in all sizes. Represented by L. F. 
Johnson and C. J. Purdy. 

The Anderson Carriage Company, De- 
troit, Mich., exhibited its roadster type of 
car and also a four-passenger coupé. Rep- 
resented by Gordan D. Fairgrieve and E. 
W. Allen. 

The American District Steam Company, 
Lockport, N. Y., exhibited a model of its 
underground steam mains, showing various 
fittings, etc.; also condensation meters, live 
steam meters, both of the Holly and St. 
John type, and models of various steam 
specialties manufactured exclusively by the 
company. Represented by Wm. H. Wells, 
president; H. J. Babcock, engineer; W. J. 
Kline, traveling representative: H. C. 
Kimbrough, manager western office; Rob- 
ert Hall, treasurer; J. A. Bendure and 
Miss Rosemond Shankel. 

The Baker Motor-Vehicle Company, 
Cleveland, Ohio, exhibited a Baker Queen 
Victoria, also a runabout in service for 
demonstrating purposes. Represented by 
Emil Gruenfeldt, chief engineer, Peter Du- 
mont and O. B. Henderson, sales manager. 

The Benjamin Electric Manufacturing 
Company exhibited a number of display 
boards and samples showing its line of 
wireless clusters and lighting specialties 
and new tungsten fixtures represented by 
B. G. Kodjbanoff, G. C. Knott and H. E. 
Watson. 

The Columbus Buggy Company, Colum- 
bus, Ohio, exhibited two electric vehicles— 
Models 1001 and 1202. Represented by R. 
S. Fend, superintendent electric depart- 
ment, and L. H. Estep, in charge of elec- 
tric sales, 

The Broc Carriage and Wagon Company 
was represented by J. B. Stueber and J. H. 
Janssen. 

The Commercial Truck Company made 
an extensive exhibit, showing its two-and- 
one-half-ton brewers’ truck, equipped with 
a four-motor, four-wheel drive. Repre- 
sented by L. A. Tirrill, E. S. Hare and 
E. R. Whitney. 

The Crocker-Wheeler Company, Ampere, 
N. J., exhibited a collection of photographs 
showing its various products, including 
direct-current motors, induction motors, 
power and lighting transformers, etc. Rep- 
resented by R. N. C. Barnes, manager Bos- 
ton district office; Rodman Gilder, secre- 
tary; R. J. Randolph, sales engineer. 

The Dearborn Drug and Chemical Works, 
Chicago, chemists on the treatment of 
boiler waters, and manufacturers of high- 
class lubricants, made its usual interesting 
exhibit. Represented by Robert F. Carr, 
president; G, W. Spear, vice-president and 
eastern manager; H. G. McConnaughy, 
manager for New Jersey, and Paul T. 
Payne, manager Philadelphia office. 

Dossert & Company, New York, exhib- 
ited a number of improvements and new 
applications of special interest to central 
station and substation engineers. H. B. 
Logan, president, and H. S. Shope were 
in attendance. 

The Duncan Electric Manufacturing Com- 
pany, Lafayette, Ind., had in operation in- 
tegrating wattmeters, including graphic 
recording and indicating instruments. The 
company has lately developed a portable 
rotating standard test meter, simple in 
construction, which was shown operating 
in circuit with an ordinary service watt- 
meter, illustrating the use of the new 
meter. Another type of wattmeter, new 
and novel in its application, was the Dun- 
can lamp-comparison meter, showing at a 
glance the comparative consumption of or- 
dinary, metallic-filament and tungsten 
lamps. Represented by Adrian Tobias, 
sules manager, and Wm. H. Sinks, sales- 
man for the central and eastern states. 


The Duplex Metals Company exhibited 
copper-clad stee] wire in sections of billets, 
showing the reduction from the original 
size down to the finished product. - Repre- 
sented by J. Kinder, Frank R. Chambera 
and J. B. Given. 

The Economical Electric Lamp Company 
exhibited its various styles of turndown 
lamps, working these so as to show their 
utility. The new turndown tungsten lamp, 
which consumes thirty-five watts in the 
tungsten filament and eight watts in the 
carbon filament, attracted a great deal of 
attention. Represented by M. and L. Lo- 
benthal, 

The Electric Cleaner Company showed 
the attractive portable “Positive” electric 
cleaner. Represented by J. M. Roger, C. C. 
Richardson and A. B. Cousin. 

The Electric Storage Battery Company, 
Philadelphia, Pa., exhibited various types 
of storage battery cells in which central- 
station people are interested. For exam- 
ple, the largest cell in the world, consist- 
ing of 131 type “H” Exide plates, having 
a capacity of 22,000 ampere-hours, was 
shown. This is one of the 150 cells re- 
cently contracted for by the New York 
Edison Company and makes the thirty- 
second battery installed in New York and 
Brooklyn. Alongside of this cell was shown 
the smallest cell which the company 
makes, namely: a type “L-T,” having a 
capacity of one-and-three-fifths ampere- 
hours. A large map showing the distrib- 
uting system for Exide material through- 
out the United States indicates that ap- 
proximately 600 centers have been estab- 
lished at which Exide material can be 
readily purchased by the owners of elec- 
tric machines. Another interesting de- 
vice is an exaggerated meter showing the 
current consumed by a vehicle motor on 
Various grades. Represented by Charles 
Blizard, third vice-president; Frank Stone, 
manager Boston office; R. B. Daggett, man- 
ager San Francisco office: G. H. Atkin, 
manager Chicago office; E. L. Reynolds, 
manager Pennsylvania sales office; H. B. 
Gay, manager Cleveland office; Albert Tay- 
lor, manager New York office; H. H. Sea- 
man, manager Atlanta office, and H. B. 
Marshall, contract agent St. Louis office. 

The Electric Suction Sweeper Company, 
New Berlin, Ohio, exhibited two different 
sizes of the Hoover electric suction sweep- 
ers, namely, the twelve-inch size for use 
in the homes and the eighteen-inch ma- 
chine, which is especially designed for 
commercial use. Represented by W. H. 
Hoover and A. W. Wasey. 

The Excess Indicator Company made a 
very interesting demonstration of its ap- 
paratus, which automatically throws on a 
lamp circuit a bad flicker if any attempt 
is made to use a wattage in excess of 
that for which the circuit is lamped. The 
company also exhibited a new low-voltage 
transformer, for low voltages down to fifty- 
two volts in residence and commercial 
lighting. Represented by Bernard Gaines, 
sales manager, 

The Fibre Conduit Company, Orangeburg, 
N. Y., exhibited samples of its different 
types of conduit and fittings. Represented 
by F. A. Curtis and J. M. Nelson, Jr. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., exhibited the different forms 
of its single-phase meters, as well as its 
multiphase meters, also switchboard me- 
ters of the single-phase type. In this con- 
nection there were shown two sizes of 
potential transformers: one size of current 
transformer used with switchboard watt- 
meters: one Type KM-1 calibrator, used 
for calibrating meters in service; a special 
meter testing board, arranged for testing 
of meters, so that every central] station 
can be equipped to operate its own meters 
accurately; pedestal commutator-truing de- 
vices, complete; Type A standard trans- 
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formers; a number of small power motors 
of the various sizes from one-one-hundredth 
to one-sixth horsepower, for both alternat- 
ing and direct current; larger type motors 
from three horsepower to five horsepower. 
A special device was also exhibited, known 
as the “Compensarc,” which is a special 
auto-transformer device for use with mov- 


-ing-picture machine arc lamps. A special 


switchboard for use in operating this com- 
pensarc so as to show relative comparisons 
was also a part of this equipment. One 
each of the standard line of fan motors 
was shown. Represented by F. S. Hunting, 
sales Manager and treasurer; A. A. Serva, 
assistant sales manager and assistant sec- 
retary; J. C. Lott, manager New York of- 
fice; T. L. Sturgeon, manager Philadelphia 
office; H. W. Smith, manager Boston office; 
C. A. Woolsey, agent, Philadelphia; E. H. 
Porter, engineer and salesman, Philadel- 
phia; J. B. Mills, engineer; T. W. Behan, 
salesman, Philadelphia office. 

The Fraley Hand Vibrator Company ex- 
hibited its vibrator, which is used exten- 
sively in barber-shops and massage parlors. 
The vibratory movement is effected by the 
hand through a flexible shaft. Represented 
by Chas. M. Schunck, 

The General Compressed Air & Vacuum 
Machine Company exhibited a portable 
cleaner in operation. Represented by A. R. 
Thomas. 

The General Electric Company made 
one of the striking exhibits, including a 
collection of tungsten lamps of various 
sizes, a number of electric heating and 
cooking devices, including the new leaf 
unit flatiron and radiant toaster, and 4 
number of other devices using the calo- 
rite heating element. Several arc lamps 
of new types were shown, together with 
magnetite arcs, calcium carbide lamps, 
flaming arcs and small size intensive arcs. 
The exhibit of aluminum-cel] lightning ar- 
resters attracted a great deal of attention 
and much interest was manifested also 
in the company’s demonstration of trans- 
former development. The G. E. oscillating 
electric fan was also exhibited. The com- 
pany was represented by C. D. Haskins, 
manager lighting department; D. R. 
Bullm, manager supply department; P. D. 
Wagoner, manager transformer depart- 
ment; F. G. Vaughan, manager meter 
sales; A. D. Page, manager incandescent 
lamp sales; E. E. Gilbert, manager turbine 
sales; C. W. Stone, assistant engineer 
lighting department; Theodore Beran, 
manager New York office; E. D. Mullen, 
manager Philadelphia office; F. W. Boyer, 
assistant manager Chicago office; T. P. 
Bailey, assistant manager Philadelphia of- 
fice; Frank H. Gale, in charge of advertis- 
ing department: F. W. Wilcox, assistant 
manager incandescent lamp sales; W. H. 
Coleman, supply manager, Chicago; A. D. 
Bobson, supply manager, New York; H. C. 
Houck, supply manager, Cincinnati; J. 
Scribner, manager lighting department, 
Chicago: H. C. Glaze, Denver; George L. 
Thompson, supply manager, Philadelphia, 
C. B. Burleigh, Boston, and H. J. Buddey, 
Philadelphia. f 

The General Vehicle Company exhibited 
a two-ton chassis, with the body jacked up 
so that the motor could be shown in opera- 
tion. Represented by Day Baker, J. H. 
Vail, J. H. Hanson and R. McA. Lloyd. 

G. M. Gest exhibited various materials 
used in underground construction, including 
vitrified tile duct, cable racks and the rein- 
forcing butt used in reinforcing metal poles 
by the New York Pole Company. The steel 
bars are fastened at one end in a basket, 
which is dropped into the butt of the pole 
and then cement grout is forced by com: 
pressed air around the reinforcing bars and 
up into the hollow of the pole. It is stated 
that at the curb line, where the point of 
greatest weakness is located, the pole is 
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strengthened by this process to be far 
more stable than the original. Represented 
by H. H. Stannard. 

The Griscom-Spencer Company exhibited 
Reilly multicoil feed-water heaters, grease 
extractors and evaporators. Represented 
by J. B. Spencer and Messrs. Michals and 
Jarvis, 

The Habirshaw Wire Company, New 
York, exhibited various samples of Habir- 
shaw rubber-covered wires. Represented 
by J. B. Olson, secretary. . 

The H. W. Johns-Manville Company, New 
York, exhibited a complete line of the 
new “Noark” fuse and service boxes, with 
interchangeable conduit fittings and en- 
trance hoods. Two  13,200-volt fused 
switches designed for the protection of 
transmission lines were exhibited for the 
first time. An interesting feature of the 
exhibit was the ‘‘Noark” interchangeable 
service meter-sealing system, which pro- 
vides for the installation of any number 
of meters feeding from a single service, 
which in turn is protected by a “Noark”’ 
service box. The exhibit also contained 
specimens of “Linolite” tubular lighting, 
both carbon and tungsten filaments, re- 
flectors for show-window and showcase in- 
stallations, picture lighting, weatherproof 
outlining material, and a variety of desk 
and table lamps; Victor combination me- 
ters; porcelain high-voltage transmission 
insulators; asbestos wood for high-voltage 
transformer and busbar compartment pro- 
tection; indurated fiber oil-switch tanks; 
“Immovable” guy anchors; friction tapes 
and splicing compounds; high-tension strain 
insulators, and a variety of other fireproof 
and insulating materials of interest to cen- 
tral-station managers. Represented by J. 
W. Perry, manager electrical department, 
New York; T. L. Barnes, assistant man- 
ager electrical department, New York; H. 
M. Frantz, manager electrical department, 
Chicago; Geo. A. Saylor, manager electrical 
department, Milwaukee; H, M. Voorhis, 
manager electrical department, Philadel- 
phia; S. G. Meek, salesman electrical dè- 
partment, New York; Robert Charles Cole, 
electrical engineer, Johns-Pratt Company; 
R. C. Buell, assistant secretary, Johns-Pratt 
Company. 

The Metropolitan Engineering Company 
exhibited a comprehensive line of meter 
Protective devices manufactured under the 
Murray patents. There were also shown 
a number of other porcelain specialties and 
the usual display of enameled reflector 
units and signs. Represented by R. R. 
Mann, 
The Nernst Lamp Company, Pittsburg, 
displayed a complete line of the new West- 
Inghouse-Nernst lamps. One of the latest 
developments of the Westinghouse-Nernst 
system is the new spring type of holder, 
the design of which makes it applicable to 
lamps of the old type. There were also 
shown the new Single-glower lamp, the new 
universal cluster, ornamental multiple- 
glower lamps and universal chandeliers of 

e art nouveau, renaissance and composite 
types, Represented by W. D. Uptegraff, 
vice-president; Max Harris, general sales 
manager; Charles A. Barton, manager New 
York ofice; Garrett F. Hom, manager Phil- 
adelphia office; J. H, Gardiner, manager 
Poston office; J, B. Mitchell, manager Bal- 
e ofice; Otto Foell, chief engineer; 
. L, Eustice, illuminating engineer; J. O. 
ae manager of publicity department, 
Be P. Wilbur of the engineering départ- 
Ris Novelty Incandescent Lamp Com- 
% y exhibited its new 220 and 250-volt 
tee on tungsten lamp and its regular 
by ay carbon-filament lamps. Represented 

Th, K. Mickey and R. B. Burlew. 
eae Philadelphia Electrical and Manu- 

ring Company showed a new line of 
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tungsten street-lighting fixtures, malleable 
line materials, cut-outs and fuse boxes. 

The Pittsburg Reinforcing Pole Company 
displayed its method of reinforcing wooden 
poles. Represented by R. S. Orr, presi- 
dent; Wm. A. Donkin, vice-president; J. 
W. Murray, treasurer, and W. A. Mc- 
Coombs, sales manager. 

The Pittsburg Transformer Company, 
Pittsburg, Pa., exhibited a complete line 
of the new Pittsburg transformers, together 
with parts of the same. The new Pitts- 
burg transformer has been tried out dur- 
ing the last year and a half and arrange- 
ments are now complete in regard to pro- 
duction in quantity of the entire line from 
0.6 to fifty kilovolt-amperes. Represented 
by H. G. Steele,-R. V. Bingay, P. H. Butler, 
C. R. Lininger. 

The H. B. Camp Company, New York, 
exhibited samples of its vitrified clay con- 
duits and also some photographs of in- 
stallations where this duct is used. Repre- 
sented by C. C. Baird, western sales repre- 
sentative, and R. P. Keasbey, eastern sales 
manager. 

The Pettingell-Andrews Company and the 
Price-McKinlock Company, Boston, had a 
joint exhibit. The Central Electric Com- 
pany, Chicago, also made its exhibit at 
the Price-McKinlock Company booth. There 
were shown a full line of P.-M. specialties, 
including the well-known devices for the 
protection and control of customers’ serv- 
ices, the P.-M. remote-control switch, meter- 
connection blocks, O.-K. fuse-block covers, 
O.-K. ground clamps, and the new high- 
efficiency “Opalux” refiectors. The Pettin- 
gell-Andrews Company showed D & W 
fuses, Okonite rubber-covered wire, O.-K. 
weatherproof wire, Wheeler street fixtures, 
Locke insulators, “Opalux” tungsten fix- 
tures, “Opalux” reflectors, Macbeth glass- 
ware, Tungstometers and Peerless tung- 
sten lamps, and the new Metropolitan seal. 
F. S. Price, secretary; W. J. Keenan, man- 
ager of sales, and G. E. Palmer, electrical 
engineer, represented the Pettingell-An- 
drews Company. 

The Rauch & Lang Carriage Company 
exhibited a Stanhope car, equipped with 
twenty-four cells of Exide batteries. The 
company also maintained a local garage 
for demonstration. Represented by C. L, 
F. Wieber, vice-president, and J. H. Kilius. 

The Ricker Manufacturing Company, 
Rochester, N. Y., exhibited meter and serv- 
ice boxes, which are designed to prevent 
theft of current, also to enable the testing, 
or changing, of meters without interrupt- 
ing the consumer’s load; oil-fuse boxes, for 
alternating-current, high-voltage systems; 
cable junction box for direct-current distri- 
bution underground; divided service box, 
for interior feeders, and acting as tie line. 
Represented by George Hearn, president. 

The Federal Electric Company, Chicago. 
Ill., exhibited samples showing its general 
types of signs and a small exhibit showing 
the various types of tungsten clusters 
which it is now making. Also a sample 
board of specialties and a small exhibit, 
illustrating the working of the ‘“dim-a-lite” 
and a miniature model of a ground-plate 
installation and a vacuum cleaner. Repre- 
sented by James M. Gilchrist, genera] man- 
ager, and H. E. Brinckerhoff and J. J. Ma- 
gee, from the New York and Philadelphia 
offices of the Federal Sign System, Electric. 

The John A. Roebling’s Sons Company 
distributed literature describing its flexible 
heater cord, fireproof cable for moving- 
picture machines and other samples of 
wires and cables. Represented by W. P. 
Bowman, G. W. Swan, F. W. Harrington, 
W. L. Doyle, J. G. Lee and A, V. Errickson. 

The Sangamo Electric Company, Spring- 
field, Ill., exhibited Sangamo wattmeters, 
type “D” for direct current, and type “F” 
for alternating current; also as a special 
feature the new Sangamo ampere-hour me- 
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ters for storage-battery work, for use on 
electric automobiles,  electrically-lighted 
trains, etc. Represented by R. C. Lan- 
phier, secretary. 

The Simplex Electric Heating Company 
exhibited a very comprehensive line of 
electric heating and cooking devices. 
Represented by J. I. Ayer, E. B. Stebbins, 
R. P. Ingalls and Roger Williams. 

The Southern Exchange Company exhib- 
ited samples of poles, cross-arms, railroad 
ties and lumber; showing also a number 
of large photographs of the company’s 
yards and stocks. Represented by E. G. 
Chamberlain and W. B. Mitchell. 

The Spencer Turbine Cleaner Company 
exhibited a five-horsepower vertical direct- 
driven two-sweeper demonstration outfit. 
Represented by E. W. Muzzy, R. B. Smith, 
G. H, Noble and S. W. Bowerman. 

The Minerallac Electric Company, Chi- 
cago, exhibited a Chicago printing attach- 
ment for meters in operation, .a cable joint 
showing Minerallac methods of making a 
perfect joint on high-tension cable, samples 
of voltmeter switches, reverse-current re- 
lays, speed-limit devices, testing adapters, 
emergency outfits and electroscopes. Rep- 
resented by Frank Kinney. 

The Standard Electric Accumulator Com- 
pany, New York, exhibited a battery of 
twenty-three cells on a rack which is 
turned out especially for elapse-time ma- 
chines. Different sizes of cells from ten 
to 200 amperes were exhibited to show 
how these batteries are manufactured; also 
sparkers and elements for electric vehicles. 
Represented by C. DeWaal, secretary and 
treasurer, and J. Joseph Shaughnessy, sales 
engineer, , 

The Standard Underground Cable Com- 
pany, Pittsburg, Pa., exhibited samples of 
a number of the complete line of lead- 
covered cable terminals for indoor anà 
outdoor use; and cable-junction boxes for 
use in manholes with single conductor and 
multi-conductor lead-covered cable, a sam- 
ple of the same type of junction boxes 
Which the company has been furnishing 
quite extensively in Central and South 
America for use with steel tape-armorea 
cable laid directly in the ground, instead 
of installed in the ordinary duct system, 
such as is used in this country. Also a 
number of samples of special types of 
cable as well as sections of joints made 
with the special insulating tubes for the 
jointing of high-tension cables. Repre- 
sented by F. C. Cosby, Boston sales man- 
ager; J. R. Wiley, assistant manager New 
York office; C. J. Marsh, manager New 
York office; H. P. Kimball, New York of- 
fice; T. E. Hughes, manager Philadelphia 
office; W. H. Marsh, assistant superin- 
tendent of construction, and Charles W. 
Davis, general superintendent of construc- 
tion, 

The Star Electrical Concern exhibited a 
new flame arc lamp which is a decided 
novelty. The lamp is one-and-five-eighths 
inches in diameter and the lamp base is of 
the standard Edison type, allowing the arc 
lamp to be screwed into the ordinary Edi- 
son socket. Represented by W. H. Gar- 
diner and A. W. Young. 

The Stave Electrical Company exhibited 
both its alternating-current and direct-cur- 
rent arc lamps. A new type of vertical- 
feed arc lamp was shown and an attractive 
display of miniature lamps was also in evi- 
dence. The vertical-electrode fiame arc 
lamps burn three in series on 110 volts, 
each taking 350 watts. Represented by 
T. Stave and J. J. Batterman, 

The Studebaker Company exhibited 
pleasure and commercial vehicles, includ- 
ing its latest victoria phaeton. The chas- 
sis of this vehicle was furnished with 
three body models—the victoria phaeton, 
landaulet and coupé. 


The booth of the Engineering Depart- 
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ment of the National Electric Lamp As- 
sociation showed the various types of in- 
candescent lamps manufactured by the 
Member companies of the association. 
From a four-sided arch. construction a 
dome was supported, completely outlined 
with small low-voltage tungsten sign 
lamps. Suspended from these arches were 
several types of tungsten regular Meridian 
type lamps, equipped with the latest forms 
of high-efficiency Holophane reflectors, The 
interior of the booth was furnished in a 
uniform style of woodwork adapted to the 
exhibition cases, tables and furniture. The 
separate exhibits showed the processes of 
manufacture of tungsten lamps. The sev- 
eral sizes of street series and multiple 
lighting lamps with corresponding Holo- 
phane reflectors were exhibited on one 
rack, while the different sizes of multiple 
lamps were shown with a wattmeter con- 
nected. A large four-sided case contained 
an exhibition of all standard sizes of 
Gem, tantalum and tungsten lamps and 
many regular and special types of carbon, 
tantalum, tungsten miniature automobile 
and train-lighting lamps for several classes 
of service. P. F. Bauder, assisted by R. F. 
Strickland and G. S. Merrill, was in charge 
of the exhibit. 

The Wagner Electric Manufacturing 
Company, besides showing one of its well- 
known single-phase and one polyphase 
motors, exhibited an operating model of 
the Wagner single-phase motor centrifugal 
device. The device was so mounted with 
commutator, shaft and bearings, but 
without rotor or stator spider and wind- 
ings, that by connecting it with another 
operating motor, its action would be ob- 
served. The Wagner delegation included 
the following: F. N. Jewett, sales manager, 
W. A. Layman, vice-president and general 
manager; Walter Robbins, assistant gen- 
eral manager; E. W. Goldschmidt, New 
York manager: John Mustard, Philadelphia 
manager; Brooks Faxon, Boston manager, 
Dean Emerson, Cincinnati manager; E. H. 
Cheney, Chicago manager, Alfred Collyer, 
Montreal manager; Ray D. Lillibridge, ad- 
vertising manager; J. A. Nelson, of the 
advertising department. There was ex- 
hibited at the convention for the first 
time a new and important scientific 
achievement, the Wagner “Moralometer,” a 
direct-reading instrument indicating the 
morals of an individual. 

The C. J. Toerring Company exhibited 
a line of enclosed arc lamps, a diffusing 
inverted arc-lighting system, and flaming- 
arc lamps. 

The Tungstolier Company exhibited a 
very handsome standard, made up of sub- 
stantial bronze pedestals of the box renais- 
sance type, in cloister finish. From the 
center of the standard a folding tung- 
stolier was operated, showing the way in 
which this fixture can be wired complete 
and assembled directly without tools or 
auxiliary appliances. Represented by E. J. 
Kulas, president, Milton Hartman, R. B. 
Basham and H. L. Parker. 

The United States Light and Heating 
Company exhibited National battery plates 
for central-station use, for vehicle batter- 
ies, and for train-lighting sets, and also a 
complete line of sparking batteries. Rep- 
resented by C. C. Bradford, Bertram Smith, 
John A. White and J. Allen Smith. 

The Waverly Company exhibited a mo- 
tor-driving system and a number of photo- 
graphs of its electric vehicles. Represented 
by H. H. Rice and W. C. Johnson. 

The Woods Motor Vehicle Company ex- 
hibited a coupé and a victoria and also a 
unit motor frame. Represented by F. J. 
Newman, W. S. Cramner, J. C. Bartlett 
and C., J. Metzger. 

The Yawman & Erbe Manufacturing 
Company exhibited central-station record- 
filing systems. Represented by E. S. Babcox. 
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The Electric Sterilizing Machine Com- 
pany exhibited a practical and very inter- 
esting ozonizing machine. It is claimed 
that one machine will keep a twelve-room 
house supplied with fresh air. The appara- 
tus consists essentially of an air condenser, 
a high-tension brush discharge being taken 
off from a series of needle points inter- 
posed between adjacent sectors of glass. 
The air is forced through the ozonizer by 
an ordinary electric fan. Represented by 
Russell Spalding. 

The Western Electric Company exhibited 
both alternating-current and direct-current 
motors; arc lamps of all types, including 
the Hawthorn flaming arc; fan motors, 
both alternating-current and direct-current, 
including desk, ceiling, oscillating and tele- 
phone-booth types; a complete intercom- 
municating telephone system in operation; 
pole-line material; American transformers; 
charging rheostats for automobiles; D & W 
fuses; Deltabeston wire, and Habirshaw 
wire, The following were in attendance: 
H. R. King and C. A. S. Howlett, Chicago; 
O. D. Street, M. A. Oberlander, E. W. Rock- 
afellow, F. M. Dusenberry, H. M. Post, New 
York; F. D., Killion, R. M. Morris, Pitts- 
burg; J. R. Gordon, Atłanta. 

The large exhibition booth of the West- 
inghouse Electric and Manufacturing Com- 
pany occupied a central position, employ- 
ing a decoration scheme of a pergola cov- 
ered with grape vines. The booth illumina- 
tion was carried out with various sizes and 
types of Westinghouse tungsten lamps, 
ranging from five to 250 watts, including 
the new five-watt, four-candlepower tung- 
sten sign lamps. Series tungsten lamps 
for street lighting were exhibited, with 
both the paper cut-out and adjuster-socket 
types of hanger receptacles. Forty, fifty 
and eighty-watt metallized-filament lamps 
were also shown. The Cooper-Hewitt Elec- 
tric Company exhibited its latest mercury- 
arc lamps in the Westinghouse booth. 
Westinghouse mercury-rectifier sets were 
shown for storage battery and other small 
direct-current work. Storage batteries and 
parts were exhibited by the Westinghouse 
Machine Company. The motor display in- 
cluded a full line of shunt and compound- 
wound direct-current, and single, two ana 
three-phase alternating-current apparatus. 
A small motor-generator set was used in 
demonstrating the operation of graphic re- 
cording meters, embracing a line of power, 
current, voltage, frequency and power-fac- 
tor measuring instruments, Westinghouse 
portable and switchboard instruments, cir- 
cuit-breakers, switches and choke-coils were 
also exhibited. The display of electric 
conveniences included electric sad-irons of 
various types, introducing the new, rounded, 
pressed-steel toe, tailor's goose irons, new 
electric toaster-stove, hot plate, glue and 
chocolate warmers, luminous and non- 
luminous electric radiators, sewing machine 
and fan motors, etc. The following West- 
inghouse men were present at the conven- 
tion; Westinghouse Electric and Manufac- 
turing Company—W. M, McFarland. acting 
vice-president: C. S. Cook, manager rail- 
way and lighting department; C. B. Hum- 
phrey, manager detail and supply depart- 
ment; G., G, Griffin, assistant manager de- 
tail and supply department; H. P. Davis, 
manager of engineering department; Geo. 
W. ‘Bates, Charles Wahn, Boston; Samuel 
Chase, M. C. Rypinski, New York; W. P. 
Jend, W. B. Wilkinson, Pittsburg; John D. 
Mickle, Syracuse; W. Clegg, Jr., St. Louis; 


R. D. Nye, Cleveland; C. R. Gilliland, Cin- 


cinnati; J. W. Busch, W. P. Pinckard, Chi- 
cago; Lane Schofield, Baltimore; E. C. 
Means, Denver. Westinghouse Lamp Com- 
pany—Walter Cary, general manager; T. G. 
Whaling, assistant general manager. West- 
inghouse Machine Company—E. H. Sniffin, 
sales manager; L L. Brinsmade, Wm. G. 
Davis, New York; H. P. Childs, Phila- 
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delphia; H. H. Van Blarcom, Pittsburg; 
W. H. Worgorhorst, Cleveland; C. C. Cha- 
pelle, Chicago; D. C. Arlington, Pittsburg. 
Cooper-Hewitt Electric Company—Chas. B, 
Hill, vice-president; J. B. O'Shea, New 
York. Nernst Lamp Company—Max Har- 
ris, sales manager. 

The W. B. McVicker Company, through 
the courtesy of W. B. McVicker, president, 
distributed a large number of handsome 
and costly souvenirs to members of the 
Association and their families. An art 
display was made at the Marlborough 
Blenheim, this collection of rare and odd 
objects from the art centers of the old 
world being disposed of to a number of 
fortunate ones. 

The Wagner Electric Manufacturing 
Company distributed to the ladies of the 
convention a fine box of candies, and the 
consumption of these bore out the label 
which decorated each box as follows: 
“Wagner, Quality.” 

Among the manufacturers and repre- 
sentatives not making exhibits, but in at- 
tendance, were the following: G. W. 
Armstrong, Excello Arc Lamp Company; 
G. W. Allen, Atlantic Electric Sign Com- 
pany; S. Briggs, American Electric Lamp 
Company; B. S. Barnard, president Stand- 


ard Underground Conduit Company; 
James G. iddle, American Instrument 
Company; Caxton Brown, Weston Elec- 


trical Instrument Company; D. J. Burns, 
Ward Leonard Electric Company; Frank 
G. Bowles, Allis-Chalmers Company; Ar- 
lington Bensel, Driver-Harris Wire Com- 
pany; J. S. Codman, Holophane Company; 
S. B. Condit, Jr., Condit Electrical Manu- 
facturing Company; H. N. Cosh, Columbia 
Incandescent Lamp Company; L. J. Costa, 
Jandus Electric Company; R. W. Charles, 
Otis Elevator Company; H. H. Cudmore, 
Brilliant Electric Company; Francis E. 
Donohoe, American Electrical Works; W. 
E. Evans, Hemingray Glass Company; G. 
M. Haskell, Safety Insulated Wire and 
Cable Company; Albert C. Hofrichter, F. 
W. Wakefield Brass Company; E. H. 
Hauguten, Bryan-Marsh Company; H. F. 
Holland, Pacific Electric Heating Com- 
pany; J. H. Hallberg of New York; H. P. 
James, Cutler-Hammer Manufacturing 
Company; M. M. Kohn, International Elec- 
tric Meter Company; P. S. Klees, Frank- 
lin Electric Manufacturing Company; A. 
O. Kuehmsted, Gregory Electric Company; 
George C. Knott, Benjamin Electric Manu- 
facturing Company: B. J. Codjbanoff, Ben- 
jamin Electric Manufacturing Company; 
G. G. Lockwood, Bryan-Marsh Company; 
V. R. Lansingh, Holophane Company; C. 
S. Howe, Holophane Company; P. i 
Miller, Kerite Insulated Wire and Cable 
Company; A. J. Mitchel, Adđams-Bagnall 
Electric Company: C. J. Marsh, Standard 
Underground Cable Company; P. 8. Mil- 
lar, Electrical Testing Laboratories; W. 
B. McVicker, W. B. McVicker Company; 
George T. Manson, Okonite Company; Ro- 
maine Mace, Ukonite Company: . 
Marsh, Standard Underground Cable Com- 
pany: Converse w. Marsh, Bates Advertis- 
ing Company; N. L. Norris, Banner Elec- 
tric Company; James B. Olson. Habirshaw 
Wire Company; E. H. Peck, Phoenix Glass 
Company: George F. Porter, Atlantic a 
sulated Wire and Cable Company, J. &. 
Pomeroy. Adams-Bagnall Electric oe 
pany: H. C. Rice, General Incandescer 
Lamp Company; Charles C. Smith, giles 
ard Paint Company; L. P. Sawyer, ak 
eye Electric Company; W. S. Sisson, a- 
W Fuse Company: B. 7 een 

tional Electric Lamp Company. : 
Thompson, Adams-Bagnall Electric Be 
pany: A. J. Thompson, Excello ATC "M. 


d ‘ 
Company: H. B. Vanzwoll an E 
Vanzwoll, National Electric Lamp et 
tion; H. E. Watson, Benjam a 


Manufacturing Company; 


H. ; 
sales manager Central Electric Company 
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ELECTRICAL INSTALLATIONS FOR 
TRANSATLANTIC LINERS. 


BY ALBERT H. BRIDGE. 


Few subjects in the electrical engineer- 
ing domain promote discussion or receive 
attention in the meetings of British elec- 
trical engineers less than does that of 
electrical installations on board ship. In 
the case of a public power-supply system 
on land or some large industrial installa- 
tion there is less restraint imposed in the 
matter of publication of descriptive par- 
ticulars by powers in authority, while 
there is generally on the part of designers 
of such installations, as well as manufac- 
turers responsible for their execution, a 
recognition of the beneficial effects deriv- 
able from their confréres knowing some- 
thing about their latest work. But when 
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certain plant to a number of Vessels will 
let the details of this be known, but 
much of the more important and interest- 
ing information is more or less a closed 
book. 

In the case of the great liners there is 
of course less occasion for reticence, and 


‘this has now and again led to the publi- 


cation of valuable matter regarding the 
manifold ways in which electricity is to- 
day being applied in adding to the effi- 
ciency of working as well as the safety, 
comfort and convenience of passengers 
on these gigantic floating palaces. 

So rapidly do we move in this matter 
of ocean-going vessels, particularly in 
transatlantic liners, that the magnificent 
performances of the Lusitania and the 
Mauretania have become almost common- 
place. But to the electrical engineer the 
contemplation of such magnificent under- 
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stitution of Electrical Engineers on “The 
Electrical Equipment of Liners and Bat- 
tleships,” by A. P. Chalkley. This au- 
thor says that the electrical portion of a 
ship is always considered so far as a minor 
affair, and it has to be made absolutely 
sufe even if it involve greater expense; 
thus it comes about—whether the precau- 
tion be necessary or unnecessary need not 
be discussed now—that up to the present 
there is “probably not a single ship with 


'a voltage supply of more than about 120 


volts.” Yet on a large new liner the cable 
ccsts $100,000, whereas by doubling the 
voltage some $25,000 could have been 
saved on this item alone. The objections 
against higher voltage are stated thus: 
(1) The difficulty of maintaining good 
insulation in any cables or switches ex- 
posed to the action of sea air, leakage 
being especially liable to occur in plugs 
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one comes to deal with electrical work 
carried out for the British Admiralty, or 
say for the large ship-owning companies, 
ohne meets a different attitude altogether. 
In the case of the latter companies there 
may be thought to be no occasion for pub- 
licity and no benefits obtainable there- 
from eo far as they as owners are con- 
cerned, though both of these are ideas 
that are easy to controvert. Respecting 
the former, not only may there be no oc- 
casion for publicity recognized, but: there 
may be quite legitimate reasons why se- 
ey should be desired and ordered. And 
80 it comes about that seldom does tha 
subject of electrical work on board the 
British ships of war receive more than a 
superficial] attention, the large electrical 
staffs employed at the dockyards and the 
officials responsible on board for electrical 
duties hot being permitted to write about 
things in more than the most general 
way were they even disposed to do so. 

metimes a firm which has supplied a 


MOTOR-DRIVEN FANS FOR THERMOTANKS. 


takings is far more than that, for he 
knows that they each contain an installa- 
tion larger than „is operated for the light 
and power supply of many a borough, and 
in some respects more varied in- its exam- 
ples of electrical application than any 
land installation of any mansion or hotel, 
however costly or complete. By the 
courtesy of W. C. Martin, of Glasgow, 
whose firm was responsible for the elec- 
trical installation on board the Maure- 
tania, the writer is enabled to give illus- 
trated particulars of the system. The 
firm has carried out some of the chief in- 
stallations of a similar character, though 
on a smaller scale for other ships, but thie 
may be regarded as the most representa- 
tive and comprehensive example of Brit- 
ish electrical equipment on board passen- 
ger-carrying ships. 

Before proceeding to detail this piece 
of work, however, -some reference may be 
made to a paper which has just been read 
before the Newcastle Section of the In- 


and switches on the upper decks, and this 
increases rapidly with a higher voltage. 

(2) Many of the minor appliances in 
warships cannot be satisfactorily worked 
above 110 volts. 

(3) Lamps above 110 volts have deli- 
cate filaments that do not last so well 
as those of lower voltage, and renewals in 
the ordinary way constitute a very serious 
item. 

(4) There is more danger of fire and 
risk to person, especially as at sea so few 
precautions are taken by those responsi- 
ble for the electrical plant and men to- 
tally unused to and ignorant of electrical 
gear are frequently set to operate it. 

Mr. Chalkley mentioned that one of the 
newest battleships is to be equipped on 
a three-wire system with 220 volts be 
tween the outers, the lighting being at 
110 volts and the motors working on 220 
volts. If this is satisfactory it will be 
adopted generally in the British navy, 
and eventually it will be, followed by 
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builders of passenger boats “who do not 
care to have much variation from Admi- 
ralty practice.” In regard to the ques- 
tion of generating plant, when the total 
output does not exceed 500 horsepower 
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METHOD OF FIXING AND PROTECTING 
CABLES. 


there is possibly not much to be gained by 
using turbo-generators instead of re- 
ciprocating engines, but “when it is from 
1,000 to 2,000 horsepower the adoption 
of turbines is distinctly advisable.” In 
scme of the most recent boats the plant 
has (as have also the switchboards) been 
subdivided into two equipments in sep- 
arate compartments, between which is a 
watertight bulkhead, the only communica- 
tion being through the bulkhead door. 
For warships where the machinery is 
below the water level and liable to be 
flooded, this arrangement is particularly 
valuable, as by closing the watertight door 
and opening the disconnecting switch the 
load can be taken over by the plant re- 
maining intact. Passenger boats often 
possess elaborate slate panels on which 
the switches, etc., are mounted, but 
nearly all battleships have everything fixed 
to angle bars forming a sound though pos- 
sibly inartistic piece of work. 

The switches are bolted to the bars, 
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from which they are well insulated by 
mica or micanite, so that no shock, how- 
ever severe, would dislocate any portion 
of the equipment. With a slate hase, 
heavy firing accompanied by severe vibra- 
tion might cause the slate to smash and 
damage some of the circuits, and if it is 
used it must be firmly bolted to the angle 
ber. It should be of several sections and 
not merely two or three panels, so that 
one portion could break without doing 
vital damage to the whole plant. 

In the Mauretania and Lusitania some 
of the feeders have to carry as much as 
1,000 amperes, and the use of fuscs is 
inadvisable, so specially designed over- 
load circuit-breakers with  time-limit 
relays have been employed, and, it is 
said, with much satisfaction. These re- 
lays are of the Ferranti wattmeter type, 
in which a small motor winds up a cord 


1,850-POUND ELECTRIC JIB 
CRANE. 


over a drum, a weight being attached to 
the end of the cord, which making con- 
tact with a stop after rising a certain 
height operates the trip. The panels were 
designed to Admiralty requirements and 
they have reverse-current relays for the 
main generator switches, since the ma- 
chines run in parallel on single positive 
and negative busbars. The board for the 
Lusitania followed battleship lines so far 
as feeder panels were concerned, as no 
slate base was used, and the switches were 
fixed directly on to an iron framing; but 
on the Mauretania a complete slate board 
was put in, which consisted of many seg- 
ments, each bolted separately to the angle 
irons and firmly stayed against the bulk- 
head behind. The use of only two bus- 
bars, Mr. Chalkley said, was something 
of an innovation for ship work, where, as 
a rule, there are a common negative bar 
and separate positive bars for each gen- 
erator. | 

Lighting, which formerly predominated 


Vol. 54—No. 24 


iu the electrical installation on a ship, is 
now frequently of minor importance as 
far as the power required is concerned, 
On the Lusitania 350 horsepower is the 
maximum power needed for lighting pur- 


poses, but the motors aggregate some 2,000’ 


horsepower. 

Mr. Chalkley at one point in his paper 
discussed briefly the subject of the elec- 
tromechanical propulsion of ships. There 
were various systems, but electrical pro- 
pulsion before it became general had 
much to combat. The many turbine sys- 
tems and arrangements and the combina- 
tion of reciprocating engines and low- 
pressure turbines all have their advocates 
and all seem full of promise. | “We can 
only hope,” he said, “that the electrical 
system will have an equally good trial and 
not be allowed to fall for lack of prac- 
tical proof of its merits.” 

Turning now to the Mauretania instal- 
lation, we are provided with the following 


ELECTRIC WINCH FOR HOISTING AND 
LOWERING LIFEBOATS. 


facts by Mr. Martin, who described the 
work before the Institution of Engineers 
and Shipbuilders in Scotland last year. 
The total cost of the installation on each 
of the latest Cunarders has been about 
$325,000. The total output of the four 
electric generators is about 2,200 horse- 
power, while the actual power required 
for all the lights and motors running at 
one time is 2,773 horsepower. It is found 
in general practice that the power being 
very intermittent, two generators are ca- 
pable of doing the work. To find space 
for such a powerful plant and to fit the 
installation on the safest and most reli- 
able system presented interesting prob- 
lems. The Cunard Company adopted the 
sleam turbine because of the small space 
occupied and the less weight and more 
freedom from noise or vibration as com- 
pared with ordinary high-speed engines. 
There are four sets of Parsons con- 
tinuous-current turbo-generators, each dy- 
namo being shunt-wound and capable of 
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giving an output of 3,750 amperes at 110 
volts and 1,200 revolutions per minute. 
These generators are placed on an ele- 
vated platform abaft the engine room, in 
two separate compartments, as already 
mentioned. Mr. Martin considers that a 
better arrangement for them would have 
been to place them nearer the center of 
the ship, but being a vulnerable part, the 
Admiralty required them to be placed be- 
low the water line, hence the reason for 
placing them so far aft. 

Qne part of the switchboard is in the 
port generating room, the other being in 
the starboard generating room. 

Each board has two generator panels, 
twelve feeder panels, and one disconnect- 
ing panel. Normally the two switch- 
boards are connected together as one 
board through the disconnecting switches, 
but may be separated in a moment from 
either room, and each side of the ship 
operated as a separate installation. 

The circuit-breakers are of massive con- 
struction, the contact surfaces being 
pressed firmly together by levers. The 
make-and-break contacts are massive car- 
bon blocks, at the extremity of the switch 
arms, and the main circuit-breakers are 
so arranged that the flash at breaking 
takes place in fireproof compartments well 
clear of the attendant. To accomplish this 
object and to. make the operation of the 
switches easy, the handles are placed be- 
low and connected -to the switches by in- 
sulating links behind the board. These 
switches are held in the closed position 
by engaging with a trigger which may be 
released either by hand or by a trip coil. 

In order to prevent the opening of the 
circuit-breakers during a momentary 
overload, a relay is introduced which 
Closes the trip-coil circuit when an over- 
load occurs, after a period adjustable up 
to fifteen seconds. Should, however, a re- 
versal of current through the generator 
take place, the relay promptly closes the 
trip-coil circuit, and thus cuts the ma- 
chine out of circuit, The opening of the 
cireuit-breaker in turn breaks the trip-coil 
circuit, and prevents damage to the coil 
ot waste of energy. . 

The feeder switches are operated in a 
“milar way, but without the reverse-cur- 
rent arrangement, They have, however, 
m addition, a trip coil in series with the 
mam current, adjusted to open the circuit 
with a greater current than the relay is 
set to operate at, but instantaneous in ac- 
tion. Thus, should a short-circuit or 
heavy overload occur and the relay fail to 
operate, damage to the cables and ma- 
chinery ig effectively prevented. | 


| 


—— 
el 
— E 


The relay is simple and reliable in 
operation. It consists of a small motor, 
similar to that used in meters, through 
which part of the current is shunted. 
This motor tends to wind a strong silk 
cord on to a drum against the pull of a 
weight fastened to the other end of the 
cord. The cord passes round a drum, to 
which the contact arms are fitted. When 
the current exceeds the overload limit, the 
torque of the motor is sufficient to wind 
up the cord, and thus close the trip-coil 
circuits. The adjustments are affected by 
altering the weights and varying the dis- 
tance between the contacts. 

- All the ammeters and voltmeters are of 
the moving-coil type, the former being 
operated from shunts in the main circuits. 
By this means it is possible to have the 
reading instruments in any convenient 


R. M. S. MAURETANIA, FIRST-CLASS AC- 
COMMODATION—MAIN DECK. ARRANGE- 
MENT OF CORNICES TO RECEIVE ELEC- 
TRIC WIRES. 


place, and in the Mauretania two instru- 
ments are fitted for each machine, onc 
being in the port and one in the starboard 
room. Qn each board, one additional am- 
meter is fitted, connected to bars behind 
the feeder panels, and so arranged that it 
may be connected by a plug to any one 
circuit at a time. By this means the cur- 
rent in any feeder may be ascertained 
without the expense of separate instru- 
ments for each circuit. Two station volt- 
meters and two paralleling voltmeters 
are provided, and the shunt regulators, 
which are placed behind the boards, are 
operated by a hand wheel on the front. 
The Cunard Company, with its usual 
precautions for the comfort and safety of 
its passengers, decided that a high volt- 
age would not be advisable, which ac- 
counts for the current being generated at 
only 110 volts. This necessitated cables 
of a great carrying capacity, and also very 
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heavy switch gear and other material. 
The  double-wire system is used 
throughout, and there are forty-eight 
main cables of about two inches external 
diameter running from the generating 
station to the various sections of the ship. 
The power is divided into twenty-four 
substations of approximately 100 horse- 
power each, twelve of these being on the 
port side of the ship and twelve on the 
starboard side. Eight of these stations 
provide power for forced draft fans, two 
to supply the engine-room machinery and 
two for engine-room lighting, the remain- 
ing twelve being connected to auxiliary 
switchboards at convenient distributing 
centers throughout the ship. 

These twelve auxiliary switchboards are 
placed directly opposite each other, port 
and starboard, and cross-connecting cables 
are fitted so that, in the event of one sec- 
tion failing, the supply can be maintained 
from the other side. It should be men- 
tioned here that, as the motors are only 
used intermittently, there is always suffi- 
cient surplus carrying capacity in the ca- 
bles to provide for emergencies of thie 
nature, thus guarding against any total 
extinction of the light. 

The auxiliary switchboards are fitted in 
fireproof chambers, principally on the 
main deck. The switches are single pole, 
and the fuses double pole—Mr. Lackie’s 
patent zinc fuse—which breaks circuit 
with a minimum flash. Each board is 
provided with a spare panel containing 
spare fuses ready at a moment’s notice. 

From these auxiliary switchboards, vul- 
canized rubber cables are carried in wood 
casings to section fuse boxes, which again 
provide distributing boxes at convenient 
positions for supplying the lights, the 
wires being run without joints. These ca- 
bles running from the main deck to the 
different sections above are like the trunk 
of a tree, with branches spreading out to 
the different decks. Special precautions 
were taken to keep all positive and nega- 
tive wires in separate grooves. 

In the corridors the casings are ar- 
ranged so that all wires are accessible at 
all times. In all the rooms of the ship 
the frieze forms a covering to the elec- 
tric casings. A special feature of this is 
to be seen in the lounge, library and 
smoking room, and all over the ship the 
wires are accessible. No fuse boxes have 
been fitted, but all fuse panels are built 
in specially arranged recesses in the 
paneling, the panel itself forming the 
door; a door is also fitted behind for ac- 
cess to the wires. Inside the door, a tab- 
let or card is fitted, giving/information-of 
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what each branch supplies, with size of 
fuse. 

In the wiring of engine and boiler 
spaces and other parts of the ship exposed 
to rough work, the protection of the 
branch wires calls for special treatment. 
Some engineers think screwed iron con- 
duit or galvanized-iron tubes are most 
suitable, but experience has proved that 
tubes sweat and retain condensed moist- 
ure, which very soon destroys the best 
. insulation. The best results are obtained 
with parallel twin conductors, each con- 
ductor being separately insulated with 
pure rubber and vulcanized rubber, 
braided and bound together, then 
sheathed with an outer armor of galvan- 
jzed-iron wire. 

This system of armored twin conduct- 
ors has special advantages for engine 
rooms and other exposed parts. It 1s 
compact, requires less space, and has as 
strong a mechanical protection as an iron 
tube, but does not harbor moisture about 
the insulation as in the case of tubes. 
When well coated with paint the armor- 
ing is further protected from corrosion. 
It is watertight and fireproof, has no 
soldered joints, and is always acces- 
sible. 

In addition to the lighting and power 
circuits, there are single-core and multi- 
ple-core cables for electric bells, tele- 
phones, fire alarms, electric clocks, and 
the Stone-Lloyd system of indicating the 
position of watertight doors. There are 
over 200 miles of wire fitted, the copper 
in which weighs over 100 tons. 

There are over 6,300 lamps distributed 
over the ship, fitted to pendants, electro- 
liers, and brackets of various designs to 
suit the furnishings of the respective 
rooms. In the public rooms and state 
reoms the fittings are of a most hand- 
some design, and the arrangement of con- 
cealed Jamps for lighting the dining-sa- 
loon dome gives a beautiful sunlight ef- 
fect, while other compartments are bril- 
liantly illuminated with beautiful crystal 
fittings. A special feature throughout 
has been to design the fittings so as to 
ohtain reflected lighting from the ceilings 
as well as from the lamp itself. 

In every department of engineering tha 
electrical transmission of power has be- 
come almost universal, but on shipboard 
it has made but little progress. Jn the 
latest Cunard steamers, however, there 
has been a decided advancement, In no 
other steamship, including the most re- 
cent German vessels, can be found any- 
thing to compare with the electrical in- 
stallation on the Mauretania. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


The motor installations are given in the 
following table: 


Aggregate 
No of Horse- 
Motors. power. Purpose, 
16 S00 Forced draft. 
28 276 Ventilating machinery space. 
18 400 Auxiliary machinery in en- 
gine room. 
16 52 Ventilating ship. 
53 156 Thermotanks supplying 
heated air. 
4 64 Refrigerating plant. 
2 16 Two pussenger lifts. 
4 108 Life-bouat winches. 
S 45 Electric jib cranes. 
6 78 Mail and baggage hoists. 
6 20 Hoists and stores, 
2 10 Printing machinery. 
1 5 Wireless telegraphy. 


In addition, power to the extent of 
twenty horsepower is consumed for pantry 
and kitchen service machinery, etc., and 
eighty horsepower for 106 electric radia- 
tors for special staterooms, bathrooms and 
lospitals—in all, a total of 2,133 horse- 
power, independent of the power for 
lighting. 

The forced draft for the main boilers 
is supplied by thirty-two fans arranged 
in pairs and driven by sixteen electric 
motors of fifty horsepower each; the mo- 
tors are of the enclosed type, developing 
the power at 450 revolutions per minute, 
with the current at 110 volts. The fan 
impellers are of the single-inlet type, be- 
ing sixty-six inches in diameter and each 
capable of delivering 33,000 cubic feet of 
air per minute, against a water pressure 
of three-and-one-fourth inches on the dis- 


charge side when running at 450 revolu- ~ 


tions per minute. Each fan is provided 
with a water gauge and tachometer. Each 
motor is also fitted with a controller or 
switch capable of regulating the speed in 
equal increments by field variation from 
225 to 450 revolutions per minute. Low- 
voltage and overload automatic releases 
are fitted to these controllers, giving com- 
plete protection to the motors under all 
conditions. 

When running at the lowest speed the 
approximate output of air from each fan 
is 17,000 cubic feet per minute, against 
a water pressure of one inch. Each fan 
room is also ventilated by eight single- 
inlet fans twenty-one inches in diameter, 
each being driven by a motor of the to- 
tally enclosed type capable of delivering 
1,000 cubic feet of air per minute against 
a water pressure of one inch, when run- 
ning at a speed of 900 revolutions per 
minute. 

The motors are of the four-pole series- 
wound type, and are each capable of de- 
veloping normally an output of five 
horsepower, when supplied with current 
at a pressure of 110 volts and running at 
a speed of 900 revolutions per minute. 
Each motor is supplied with a controlling 
panel consisting of a one double-pole 
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quick-break switch, tubular fuses, and 
starting and regulating resistances, the 
whole being self contained and mounted 
upon a panel suitable for erection on the 
bulkhead. 

For dismantling the turbines there are 
six sets of lifting gear, each consisting of 
a thirty-horsepower motor, driving a hori- 
zontal shaft above the turbine, coupled 
to two seven-inch diameter vertical lifting 
screws and worm gear, by which means 
the turbine casing or rotor can be lifted 
in turn. The weight of the low-pressure 
rotor is about 125 tons and the high- 
pressure rotor seventy-two tons, and these 
can be lifted in thirty minutes, 

There are two seventy-five-inch and 
two sixty-inch sluice valves in connection 
with the high-pressure turbine exhaust 
steam, and in each of these is fitted a 
twelve-horsepower motor operating a 
worm gear. Each is controlled from 
switches on the starting platform, where 
an index shows the action of the 
valve. 

Other electric motors in the engine 
room are the thirty-horsepower motors for 
the turning gear and the twenty-five- 
hcrsepower motors for the centrifugal 
pumps, which draw off surplus water from 
the condensers. For ventilating the en- 
gine room there are ten Sirocco fans of 
twenty-five inches diameter, each driven 
by a five-horsepower motor, six fans of 
thirty inches diameter, each driven by a 
thirty-horsepower motor, and four fans of 
fifteen inches diameter, coupled to one- 
and-one-half-horsepower motors. 

The general heating and ventilating of 
the ship are maintained by fifty-three 
thermotanks, each fitted with a motor- 
driven fan, the motors varying from two- 
and-one-half to four horsepower, making 
a total of 156 horsepower. Each motor 
fan supplies a section of the ship with 
warm or cold air, or by arrangement of 
valves on the tanks, the fans can be made 
to extract the air from various compart- 
ments, 

Electric-power driving is also exten- 
sively used for deck winches, passenger 
hoists, and other appliances to the extent 
of 270 horsepower. 

For the passenger lift, two motors of 
eight horsepower supply the power to the 
winding gear, while other two motors of 
fifteen horsepower supply the power for 
two 4,500-pound baggage hoists, and two 
five-horsepower motors operate two 1,120- 
pound store hoists, while two more of 
one-and-one-half horsepower control the 
iwo 225-pound pantry hoists for convey- 
ing food fromythe kitchen. {There are 
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also two mail hoists fitted with twelve- 
horsepower motors. 

In addition to these there are four elec- 
tric jib cranes, each made to lift 1,350 
pounds. The lifting motions are operated 
by a twelvehorsepower motor through 
worm gear, and ihe slewing motion 
through worm and spur gearing by a two- 
and-one-half-horsepower motor, the motors 
being series wound of the enclosed type. 
These cranes are conveniently placed on 
the boat deck for lifting stores or luggage 
and mails from tenders that come along- 
side. . 

Another important part performed by 
electric power is the hoisting and lower- 
ing of the lifeboats. This work is done 
by four electric winches placed alongside 
the lifeboats. The motors attached to 
these winches are each of twenty-seven 
horsepower, connected to worm gear run- 
ning in an oil bath. 

An interesting application of electric 
driving is in connection with the refriger- 
ating machinery. The two gas compress- 
ors are each coupled direct to a twelve- 
pele shunt-wound motor of thirty-five 
horsepower, giving a constant torque be- 
tween forty and 110 revolutions per min- 
ute. The armature is provided with two 
windings which are in series at starting, 
and by turning the hand wheel on the 
switch gear, the starting resistance is cut 
cut and a variable resistance inserted in 
the shunt circuit to regulate the speed be- 
tween thirty-five and seventy-five revolu- 
tions per minute. By transposing the 
armature windings from series to parallel 
connectiohs without resistance, and by in- 
setting the shunt resistance again, the 
speed can be increased to 110 revolutions 
per minute. The two brine pumps are 
operated by shunt-wound motors of three- 
and-one-half horsepower each. 

In addition to the large number of mo- 
tors already enumerated, there are still a 
great number of other applications. 
Among these are the motors for driving 
the printing machine and the Marconi ap- 
paratus, of five and three horsepower, 
respectively, and provision is made by 
having connections on deck for driving 
winches of 112 horsepower on the quay 
or in barges. In the galleys and cooking 
department an electric motor drives a ma- 
chine capable of making bread for 3,000 
people, and in the cooking ovens there are 
fcur vertical spits, driven electrically, ca- 
pable of dealing with one-half a ton of 
meat at a time; other motors are fitted to 
knifecleaning machines, dish-washing 
machines, circular knives for cutting ba- 
ccn, potato peelers, whisking machine, 
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freezing machines for making ice cream, 
and numerous electric hot plates for keep- 
ing food warm during service. 

Telephone 
throughout 


instruments fitted 
the first-class staterooms. 
Tfaving an exchange on board, passengers 
can converse with one another without 
leaving their rooms. On arrival in port 
the exchange is connected to the Liverpool 
or New York exchange, so that passengers 
may be in communication with their 
komes or offices up till the hour of sailing 
or immediately on arrival. 

Another telephone system connects the 
captain and officers on watch on the 


are 


bridge with the engine rooms and crow’s- 


nest on the foremast. These consist of 
Graham’s navy pattern loud-speaking tel- 
ephones, and are used for docking and 
steering as well, connections being fitted 
on the forecastle, in the wheelhouse aft, 
and in the steering-gear room at the stern 
of the ship. For the officers’ use there is 
an intercommunication telephone service 
fitted, consisting of the Parsons-Sloper se- 
cret instruments, each officer being able 
to call up another from his own room. 

In addition to the telephone system 
there is a large installation of electric 
bells, with Gents’ patent indicators. In 
every first-class stateroom there is a com- 
bination fitting of electric bell push, elec- 
tric-light switch, connection for portable 
reading lamp or curling-tongs heater, and 
electric fans, while a number of spccial 
rooms are fitted with electric radiators. 

A complete installation of electric 
clocks is fitted on the magnetic system. 
In the public rooms and principal en- 
trances and corridors there are fitted, in 
all, forty-eight clocks, controlled from the 
master clock, situated in the chartroom 
adjoining the bridge. 

There is also a complete electric fire- 
alarm system. A brass plate and red lamp 
indicate the position of the alarm push 
in the corridors, these being connected to 
indicators in the engine room and the 
navigating house on the bridge deck. 

In addition to the ordinary life buoys, 
there are two special buoys fitted on the 
bridge deck, operated by Martin’s electric 
release gear, which can be operated from 
the bridge and other positions, on the 
alarm being raised. 

In connection with the Stone-Lloyd 
system of watertight doors, an electric in- 
dicator is fitted in the navigating house 
which shows the position of every water- 
tight door in the ship. The doors are 
closed or opened by hydraulic power sim- 
ultaneously, by the officer in charge 
moving a handle, which operates the con- 
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irol valve. The function of the electric 
indicator is to show the officer exactly 
which doors are open or closed. The in- 
dicator has a small lamp for each door, 
with wires led to a contact switch at the 
door, which, when the door is closed, com- 
pletes the lamp circuit and lights the 
lamp. , 

Another important fitting on the bridge 
is Martin’s automatic indicator for the 
navigating lamps. 


ede 
Santa Fe Electrification. 

The Santa Fe Railway Company pro- 
poses to electrify the line over Raton Pass, 
a distance of thirty-eight miles, between 
Trinidad, Colo., and Raton, N. M., in 
which event 15,000 electric horsepower 
will be required for twenty-four hours’ 
consumption in hauling freight and pas- 
senger trains through the Rocky Moun- 
tains. 

The change from steam to electricity 
will involve an expenditure of about 
$1,500,000, and J. J. Henry, president 
of the Southern Colorado Power and Rail- 
road Company, of Trinidad, will figure 
with the Santa Fe officials on a contract 
to do the work. 

Mr. Henry is interested in the Tongue 
River Power and Transmission Company, 
which owns a valuable waterpower prop- 
osition in the Tongue River Canyon. His 
ccmpany also holds an option on the 
plant and equipment of the Sheridan 
Electric Light and Power Company. 
oe 

New Haven Merger Case in October. 

United States District Attorney Asa P. 
French and Colonel J. H. Benton, Jr., 
counsel for the New York, New Haven & 
Hartford Railroad, conferred recently 
with the judges of the United States Cir- 
cuit Court, relative to the proceedings 
in the New Haven merger suit. The 
court announced that it would be ready 
to hear the arguments on the demurrer 
in October. No day was set, but it is 
understood that the matter will be taken 
up when all parties interested have re- 
turned to the city. 
ede 

Cement Company’s Mortgage. 

The Mississippi Valley Cement Com- 
pany, of Louisiana, Mo., hag filed a mort- 
gage deed of trust to the Mississippi Val- 
ley Trust Company of St. Louis to secure 
bonds in the sum of $1,500,000 which will 
be issued to raise money to pay off its 
indebtedness and to complete the plant in 
Louisiana. The bonds will run until 
July 1, 1929, but are redeemable in 1912 
and will draw five per cent interest. 
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Electrical Notes From Great Britain. 


The Government of India itself pro- 
vides a considerable portion of the tele- 
phone service of that vast country, and 
this is held to stand in the way of more 
extensive development of telephonic fa- 
cilities there at the present time. At all 
events, that is the view of the Oriental 
Telephone and Electric Company, Ltd., 
an English company, which for many 
years past has interested itself in tele- 
phone concessions in Egypt, China, Ja- 
pan, Bengal, and other eastern states. 
This company has sometimes obtained 
power to introduce a telephone service 
in various additional centers in India and 
Burmah, such as Bangalore, Madura and 
Mandalay, but without the support of 
government lines and their subscriptions, 
it has been found that the number of 
users among the public is not sufficient to 
justify the installation and maintenance 
of exchanges. Now, however, there is a 
brighter prospect, at any rate in regard 
to the newly created Eastern Bengal 
province, of negotiations between the tele- 
phone company there, the Government 
and the commercial community, coming 
to a successful issue leading, it is believed, 
to the approaching opening of a new field 
of telephone enterprise there. The Ori- 
ental company is very largely interested 
in the Bengal Telephone Company. 
Dacca, the chief seat of the Eastern Ben- 
gal province, is the center of the Indian 
jute and hide trades. At Madras, Ran- 
goon, Singapore and Bombay there are 
also indications of a telephonic revival. 
The China & Japan Telephone Company 
is busy in Hongkong and Kowloon, and 
when the Kowloon-Canton Railway is 
completed, the company will extend its 
sphere of activities toward Canton. In 
Mauritius this company is just now nc- 
gotiating with the Government for a con- 
cession to provide the whole island with 
a telephone service, instead of serving 
Port Louis only. 

One of the most successful electric 
tramway systems in the British colonies 
is that at Auckland, in New Zealand, 
owned and operated by the Auckland 
Electric Tramways Company, Limited, 
whose offices are in London. Auckland 
has a population of 80,000, and last year 
with eightv-seven cars working on 22.3 
route-miles of track, this entire popula- 
tion was carried nearly 330 times, or 
approximately once a day. The year’s 
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revenue was $830,000, an increase of 
$126,000 over the previous year. Addi- 
tions were made to the power-station 
plant and rolling stock, and further out- 
lay will take place this year, as the power 
siation is to be enlarged, automatic coal- 
handling machinery and pumps of greater 
capacity being added, while the repair 
shops are to be remodeled and the car 
sheds extended. At the time the under- 
taking was commenced, it was not ex- 
pected that the generating and distrib- 
uting arrangements would be called upon 
to meet such heavy demands. Many ad- 
ditions have been made from time to 
time, but it has now been considered that 
the economical limits of the direct-current 
generating system have been reached. 
Therefore, in order to be prepared for 
the future, a 600-kilowatt, 5,000-volt, al- 
icrnating-current set is to be put down 
for transmission to a direct-current sub- 
station at Epsom for feeding the southern 
lines. Although there has been freedom 
from accidents, the Public Works De 
partment called for a new system of 
brakes to be adopted on the cars, so two 
cars are being fitted with the latest im- 
proved type of air brake, in order to as- 
ecrtain whether it will be suitable for 
Auckland conditions. 

Some years ago, when it was recognized 
ihat the operation of electric-light and 
power plants in many of the smaller 
towns did not give any prospect of being 
brilliant financial successes if worked by 
separate boards of directors, several efforts 
were made by companies securing a num- 
ber of small concessions to be controlled 
from one central board. Economies in 
fces and management expenses, etc., were 
rightly expected to accompany such a 
combination. Up to the present, however, 
for a variety of reasons, the combination 
principle does not seem to have proved 
a much greater catch than the separate- 
working idea would have done. The pe- 
riod has been an exceptional one, if we 
tuke, for instance, the Urban Electric 
Supply Company, Limited, a bosom rela- 
tion of the disastrous Edmundson’s Elec- 
tricity Corporation. The year 1908 has 
in all the small towns where this company 
has plants working, been characterized 
by three main adverse circumstances: 
(1) The exceptionally fine weather; (2) 
trade depression throughout the country ; 
(3) the increased use of metal-filament 


lamps. It is considered that there must 
always be a tendency to a seesaw move 
ment in the results shown by any par- 
ticular town, and the smallness of the 
business in the case of the smaller towns 
naturally renders the results peculiarly 
susceptible to unforeseen and unavoidable 
fluctuation, such things even as a death 
or removal or temporary absence of a 
large consumer, or the slack trade of a 
power user, going a long way toward 
turning a normal increase into a decrease. 
But, as was pointed out to the urban 
shareholders, it works out better on the 
average over the whole group of stations, 
because the volume of business taken to- 
gether is sufficient to adjust the equi- 
librium and compensate for the individ- 
ual fluctuations, thus affording the sta- 
bility characteristic of a large business. 
It should be mentioned in connection 
with these comments that the Urban com- 
pany has thirteen undertakings, four of 
which serve towns with populations of 
less than 10,000, and only three of which 
have over 20,000. In one of these latter 
the population consists almost entirely of 
mill operatives, so that to secure even an 
extra $500 revenue per annum is no light 
matter. 

Attention has recently been drawn 
again to the desirability of the electric- 
supply powers for small places being car- 
ried into effect by gas companies already 
at work. Ascot was the first instance 
of this kind of thing in England, and, as 
far as things have gone, very satisfactory 
results have been obtained. Stephen Sel- 
len, M. I. C. E., in giving evidence before 
a parliamentary committee in favor of 
the application by York Town & Black- 
water Gas Company for electricity sup- 
ply powers, said that the association of 
the two kinds of supply meant all the 
difference between profit and loss. The 
promoters were in a better position than 
a company just starting, for they had 
joint ownership of Jand, joint supervision, 
a collecting staff, the use of energy sup- 
plied from producers which were fed en- 
tirely by gas coke, and a joint organiza- 
tion for meter inspection and the collec- 
tion of accounts. All those conditions, 
Mr. Sellon argued, tended to economy, 
and he believed would mean something 
like 1d. per unit on the output. Fur- 
ther, if the two illuminants were in one 
hand, capital could be more easily raised 
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where the investor knew that there was 
a gas revenue on which the electrical part 
of the undertaking could fall back. No 
doubt there are many English gas com- 
panies which would like to secure posses- 
sion of the electric-lighting undertakings 
and powers in their towns if they could 
arrange their own terms, but there would 
be opposition rocks to steer past. Com- 
petition in the matter has been generally 
regarded as being a good thing for the 
consumer, but we imagine that there are 
some small municipalities which, having 
done nothing but lose on their electric- 
light plants from the beginning, would 
not be difficult to persuade to discuss 
terms, in spite of the fear of the con- 
sumer that he would pay more if one 
company had things all its own way, and 
in spite of the probable opposition of 
Parliament. 

At the last gathering of the Institution 
of Electrical Engineers in London the 
subject under discussion was economics 
of medium-sized power stations, the 
opener being A. J. J. Pfeiffer, who sub- 


' mitted a study of comparisons between 


steam, gas and oil engines. A short de- 
scription was given of the principles in- 
volved in the modern internal-combustion 
oll engine, its method of working, and 
its advantages and limitaticus from the 
standpoint of economy of operation as 
compared with gas and steam engines. 
The Diesel engine was referred to, as that 
is the only type of oil engine so far con- 
structed in sizes large enough to be con- 
sidered a factor in central-station design. 
Results were put forward showing the su- 
periority of this engine from both the 
commercial and the technical standpoints, 
and making it a most important factor 
in the central-station practice of the fu- 
ture. It was also shown that local Diesel 
plants can be operated cheaper than a 
system of a large outlying central station 
distributing power by means of convert- 
ing substations. Mr. Pfeiffer thought 
that central-station engineers should con- 
sider the Diesel engine in connection with 
extensions to existing stations, or in cases 
Where it was a question of supplying 
pewer at points so far removed from the 
main station as to involve heavy addi- 
tional capital and operating expenditure 
iu connection with transmission and con- 
version. 

In a paper on “Interpole Designs,” W. 
B. Hird, referring to the use of inter- 
poles in machines of comparatively small 
outputs and at ordinary speeds, said that 
it was more than “a mere fashionable 
whim,” as the increased adoption of inter- 
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poles showed. It is becoming more and 
more usual for users to specify them 
once they have had experience of them. 

W. Duddell, F. R. S., read a paper on 
a bifilar vibration galvanometer before the 
Physical Society on May 14. W. P. Ful- 
ler and H. Grace followed with notes on 
the effect of temperature on the hysteresis 
loss in iron in a rotating field. 

F. G. C. Baldwin has brought before 
the Birmingham Section of the Institu- 
tion of Electrical Engineers some consid- 
erations in the manipulation of dry-core 
telephone cables, based upon his expe- 
rience of actual practice. He described 
the various operations which a telephone 
cable undergoes after its manufacture, and 
illustrated what is done by the National 
Telephone Company to secure the great- 
est working efficiency. 

The effect of the falling off in orders 
for generating-station plant consequent 
upon the progressive adoption of the 
metal-filament lamps, is referred to in the 
report of the Brush Electrical Engineer- 
ing Company. This is one of the earliest 
English electric manufacturing compa- 
nies, but its results during the last few 
years have been extremely unsatisfactory 


from an investor’s point of view. The 
past year has been a very bad one. Not 


only has there been a falling off in orders 
of the kind named, but tramway enter- 
prise has been practically at a standstill 


in England. The exceptional trade de- 


pression has especially affected the engi- 
neering industries, and the shortage of 
orders is stated to have “aggravated the 
already keen rivalry among home manu- 
facturers engaged in the electrical indus- 
try,” and “with powerful competition 
from abroad to contend with in addition, 
prices have ruled low.” The Brush com- 
pany is taking up a new type of metal- 
filament lamp. The Fine Cotton Spin- 
ners’ Association is reported to have 
piaced with the company the electrifica- 
tion of a number of its mills. 

Several other electrical manufacturing 
companies have also issucd their reports 
during the last few days. Johnson and 
Phillips, Limited, of Charlton, blame the 
general depression of trade for accounts 
that allow of no dividend being paid to 
the ordinary shareholder. Callender’s 
Cable and Construction Company, though 
deploring the condition of the engineering 
irade during the past twelve months in 
every part of the world, is able to pay 
dividend and bonus of fifteen per cent. 
It has experienced a restriction of busi- 
ness both at home and abroad, and it ex- 
presses its view of the position in the 


Systems.” 
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following terms, which are those that 
many concerns would use just now: 
“No new undertaking of any importance 
in the electrical industry was carried into 
effect during the period under review, the 
orders secured by the company being con- 
fined almost exclusively to extensions of 
networks and supply stations already in 
existence.” 

The position of the British Westing- 
house Electric and Manufacturing Com- 
pany has improved. The turnover for 
the year has been about the same as for 
the three preceding years. There was a 
falling off chiefly in the home market, but 
export business was maintained. Com- 
petition was severe, owing to the reduced 
vclume of business offering. Expenses 
were further reduced by twenty per cent 
during the year, so the financial position 
is stronger. Since the close of the year 
the orders booked have been slightly in 
excess of those received up to the same 
date last year. 

Arrangements are in progress for the 
Students’ Section of the Institution of 
Electrical Engineers to visit the large en- 
gineering works of Germany in July. The 
dynamo works of Siemens and Halske, 
also the works of the Bergmann Com- 
pany, the Siemens-Schukert Company, 
the Allgemeine Elektricitats Gesellschaft 
and Dr. Cassirer & Company, are in the 
programme, as are also the Charlotten- 
burg Technical Institute, the Reichsan- 
stalt, a gas-engine-driven electric station 
near Cologne, and one of Germany’s elec- 
tric-railway systems. The party leaves 
London on July 9. f 

The full subjects are now announced 
for the meeting of the Municipal Elec- 
trical Association which takes place at 
Manchester and Liverpool from June 21 
to 25. S. L. Pearce, city electrical engi- 
necr, Manchester, is president, and will 
deliver the usual address. The subject 
of “Cheap Units” will be introduced by 
a Swansea councilor. E. E. Hoadley, 
chief electrical engineer of Maidstone, 
will open the important matter, “The In- 
fluence of Metallic Filament Lamps on 
the Electrical Industry and on Street 
Lighting,” which ought to lead to a good 
discussion. E. M. Hollingsworth, of St. 
Helens, will introduce “Modern Cable 
The other papers will be: 
“Steam Turbines from the User’s Point 
of View,” by A. S. Blackman of Sunder- 
land, and “Notes on Condensing and 
Water-Cooling Plants,” by E. Lunn, of 
Huddersfield. 

ALBERT H. Briner. 

London, May 29, 1909. 
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ELECTRIC AUTOMOBILE MOTORS 
AND CONTROLLERS. 


BY ALEX. CHURCHWARD. 


Designers of electric automobiles have 
usually given their first attention and 
thought to the battery as the limiting fea- 
ture both in weight and mileage, as it 
usually represents the greatest item of 
expense when maintenance is considered. 
The battery used in the modern electric 
vehicle is generally so proportioned that 
the free-running current of the vehicle 
on level hard roads is less than its four- 
hour discharge rate (which is the normal 
rate of discharge for most types of auto- 
mobile batteries), the motor, or motors, 
having a continuous rating to correspond. 

Although it is not intended to dwell 
particularly on a discussion of batteries 
in this paper, it may be appropriate to 
point out briefly a few of the considera- 
tions that should govern the selection and 
grouping of cells. 

When designing a new vehicle the ques- 
tion arises as to the best voltage for given 
work, or, in other words, the number of 
cells of battery to be used. Before this 
question is decided an analysis must be 
made of the especial requirements which 
this vehicle is to meet, and the following 
points should be kept in view: 

(1) It is not desirable to select a bat- 
tery composed of many very small cells, 
as experience has shown that a seven- 
plate Exide cell, or its equivalent, 
is as small as can be commercially suc- 
cessful in regard to maintenance, stored 
energy per pound, and space occupied. 

(2) The energy consumption per mile 
of the particular vehicle in question must 
be carefully calculated. 

(3) Charging facilities must be con- 
sidered, and the location in which the 
vehicle will ordinarily be kept. Will it 
always be charged in private plants, with 
apparatus adjusted for the particular 
number of cells, or will it have to be 
charged in public garages, suited only 
for charging from forty to forty-four cells 
in series? 

(4) Experience has shown in the past 
ten vears that the higher the voltage and 
lower the current the more efticient the 
motor and control system will be, but 
with the highly efficient vehicles on the 
market today it 1s not necessary to. put 
in a great number of cells. Repeated 
tests have shown that the following lim- 
itations of voltage are minimum for max- 
imum vehicle efficiency: Forty-eight volts 
for a vehicle consuming not over 1,450 
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watts at normal speed on level roads 
(inotor rating thirty amperes); sixty 
volts for a vehicle consuming not over 
2.100 watts at normal speed on level 
reads (motor rating thirty-five amperes) ; 
eighty to eighty-five volts for all vehicles 
tuking over 2,100 watts at normal speed 
on level roads. 

If we could leave out of all consid- 
eration the sizes and number of the cells 
we would then have the following axiom: 
“The higher the voltage (within a rea- 
sonable limit) the greater the vehicle effi- 
ciency, both when charging and running.” 

Vehicle manufacturers who have been 
in the market for years have realized the 
above and have already made, or are mak- 
ing arrangements in their latest vehicles 


to set the limit of the lowest working — 


voltage at forty-eight volts. 

An extremely low-voltage motor, twen- 
iv-four volts, for instance, can never be 
wade as efficient as a forty-eight or sixty- 
volt motor. For comparison, in a sixty- 
volt, thirty-ampere motor and a twenty- 
four-volt, seventy-five-ampere motor, the 
copper, iron, bearing friction, and wind- 
age losses would be substantially the same 
in both cases, but the brush-contact loss 
would be very much greater in the twenty- 
four-volt motor; also the commutator 
friction loss would be at least twice as 
much as in the sixty-volt motor. Few 
people realize that the losses from brush 
contact and brush friction are very con- 
siderable items in the total losses of a 
well-designed automobile motor. The re- 
sult will be, therefore, that the sixty-volt, 
thirty-ampere motor can be made five per 
cent to ten per cent higher in efliciency 
than the twenty-four-volt, seventy-five- 
ampere motor. This is at normal load 
only. On heavy grades, and when accel- 
erating, the difference in efficiency in fa- 
vor of the higher voltage will be still 
greater. 

A few vears ago the vehicle manufac- 
turers demanded the lightest weight mo- 
tor possible, consistent with limited out- 
side dimensions, and at the same time 
insisted on a very high etliciency at nor- 
mal load and overloads. The etliciency 
of the motor or motors alone, at normal 
load and for overloads is not, however, a 
dominant factor, for when designing 
tomobile motors the most careful consid- 
eration must be given to the necessity of 
obtaining the greatest torque per ampere 
at all loads. 

With a given free running current a 
properly designed automobile motor 
should increase its torque approximately 
five times, with 2.5 times increase of cur- 
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rent. Such a motor will operate well 
with the battery supplying it on all roads, 
for it will accelerate the vehicle rapidly 
without drawing abnormal current, and 
will be capable of propelling the vehicle 
up a 7.5 per cent grade without exceeding 
the same limit, which, again, corresponds 
to the one-hour rate of discharge of the 
battery. 

A motor, like that described above, 
must be designed so that the magnetic 
flux in the armature increases in propor- 
tion to the work to be done. Therefore, 
the magnetic circuits of the entire ma- 
chine must not be restricted by conditions 
of design necessitating verv limited 
weight and too scant dimensions, for the 
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FIG. 1.—CHARACTERISTICS OF SERIES 
MOTOR. 


{otal torque is proportional to the prod- 
uct of the magnetic flux in the armature, 
and the ampere-turns on the armature. 
The turns on the armature being a fixed 
quantity, the only variables are the mag- 
netie flux and the current. 

Many attempts have been made from 
time to time to use the motor as a gen- 
erator when coasting or braking, and to 
charge the battery when so doing. This 
necessitates a special field winding, and 
zlso complicates the connections and the 
controller. As the result of actual tests 
in this country there appears to be no 
gain in using this method at present and 
under existing conditions of practice. 
This type of winding necessitates radical 
changes in the characteristics of the mo- 
tors which have been already described. 

In the present state of the art, the best 
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motor for all-around service is the 
straight series motor, with a characteristic 
such as described above and shown in 
Fig. 1. 

Within the last few years the single- 
reduction motor, mounted on the axle, 
has been rapidiy displaced by the higher 
speed double-reduction motor, mounted on 
ihe body of the vehicle. This type of 
motor has many advantages over its older 
rivals, among which are the following: 

(1) It is suspended from the vehicle 
body, consequently there is less wear 
on tires and gears, due to direct hammer 
blows when passing over rough roads. 

(2) Flexible drive, by chain, be- 
tween motor and wheels, reduces the 


losses due to binding of driving parts 
to a minimum. 


(3) The use of spur gears in oil or: 


a silent chain for the first reduction di- 
minishes the noise very greatly and 
increasees the efficiency. Chain on sec- 
ond reduction can also be enclosed. 
(4) Most important of all, by using 

a higher speed motor, better charac- 

teristics can be obtained with the same 

weight, also higher efficiency at normal 
load and overloads. 

The fact that a light motor does not 
necessarily enable the total weight of a 
vehicle to be kept low cannot be stated 
too strongly. That is to say, if the ve- 
hicle has to perform a certain number of 
lon-miles with a given battery under ordi- 
nary service conditions, the properly pro- 
portioned, although heavier, motor will 
consume less energy per ton-mile than the 
unduly light motor not having the proper 
Proportions and characteristics. Further- 
more, the additional weight of battery 
required to run the very light-weight mo- 
tor will in most cases amount to more 
than double the additional weight in a 
motor properly designed, to say nothing 
of the greater care and expense of repair 
and maintenance in the former. 

If it were necessary to design vehicks 
te run on a perfectly smooth, level track 
only, with a minimum of stops, the light- 
weight motor would be satisfactory; 
but in actual service, grades more or less 
“vere are encountered continually, and 
‘ops are very frequent, especially in 
crowded streets. 

After a suitable motor has been chosen 
for any given condition, it is essential 
that the proper gear-ratio be selected ; 


_ otherwise, when hill climbing and accel- 


crating, the current consumption will be 


Cut of all proportion to the capacity of 
the battery, and largely decrease the mile- 
age that the battery was calculated to 
furnish. 


Many vehicles on the market today 
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could be improved in their energy con- 
sumption per ton-mile, radius of action, 
and in hill-climbing possibilities, if they 
Were equipped with motors and gearing 
suited to their weight and speed, and 
to the batteries with which they are 
eauipped. 

Next in importance, comes the method 
of control. With a properly designed 
controller, the acceleration from the first 
notch of the controller to the last, or full- 
speed position, should be without any 
break in the circuit, as there is nothing 
more unpleasant to the operator than be- 
ing jerked forward and backward as the 
speed points are changed. Besides per- 
sonal discomfort, the damage done to the 
driving mechanism and the tires is often 
serious. 

The continuous torque control devel- 
oped by the General Electric Company 


@awiue.w 


FIG. 2.—DEVELOPMENT OF TYPE 8-35, 
FORM A, CONTROLLER. 


for both single and double equipments, 
mects all requirements of personal com- 
fcrt and protection to the motors, gearing 
aud batteries. The main features of the 
system are: ) 

(1) Smooth and efficient acceleration 
from the first to the last notch of con- 
troller. 

(2) No arcing between fingers and 
contacts when going from one notch to 
the next. 

(3) Minimum burning and wear on 
fingers and contacts. 

(4) Evenly divided 
speed. 

The result is that the maintenance of 
motors, gears, chains, batteries and tires 
is reduced to a minimum. 

The motor and battery connections and 
the development of the General Electrio 
controller, type S-35, form A, are shown 
diagrammatically in Fig. 2. This control- 


increments of 


ler is typical of those most extensively used J 


in the latest vehicles. 
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The Chicago Electric Club. 

The regular meeting of the Chicago 
Flectric Club, held Wednesday noon, June 
2, was addressed by C. F. Parker, general 
purchasing agent of the Illinois Central 
Railroad. Mr. Parker spoke of the harm 
that had been caused from the excessive 
amount of government interference with 
the business of the interstate railroads. In 
pointing out in detail the effects of this 
agitation, he stated that one of the most 
prosperous railroads had had its surplus 
cntirely wiped out last year and that its 
earnings barely paid the interest on its 
bonds and the dividends of the stock. He 
spoke of the general movement now under 
way to overcome this state of affairs. A 
broad plan of laying before the public the 
other side of the question is being carried 
out. He concluded with an earnest plea 
that business men in general co-operate 
in this matter with the railroads, upon 
whose welfare their own industry is largely 
dependent. 


ede 
Electrical Exports for April. 


The steady improvement in the total 
electrical exports from the United States 
noticeable in the returns for the first few 
months of this veer received a marked 
setback during April. Both as compared 


with the preceding month and with the 


corresponding month last year there is a 
decided falling off. This is no donbt 
mainly due to the hesitancy caused by the 
unsettled tariff situation in this country. 
As soon as this is cleared up it is believed 
that export activity will generally be 
resumed. 

As prepared by the United States De- 
partment of Commerce and Labor the of- 


ficial statistics on the electrical exports are 
as follows: 


April, March, April, 

1909. 1909. 1908. 
Appliances ........ $490,493 $ 681,083 $ 586,427 
Machinery ........ 489,026 579,499 566,586 
Total. esse csiasis $979,509 $1,260,582 $1,153,013 


A list of the principal countries to 
which electrical products were exported 
during April, 1909, with the value of 
these exports, is given below: 


ioa ao 
p- a- 
Exported to— liances. chinery. 
United Kingdom.............. 36,440 $ 54,276 
Belgium eee aan die i aie pee 8,103 ee 
Erance ee were eisoes boric gale ck 3,390 22,723 
Germany Gis cs wwe eee anes 9,975 4,903 
Other UTORE. ..sesasosoesssns 5,33 46,933 
British North America....... 132,892 51,896 
Central American States d 

British Honduras........... 8,275 28,177 
Mexico ose es Gain hee eS scp ee a ekg 50,053 65,592 
UDA Se ear trend eed ae 40,006 10,976 
Other West Indies and Ber- 

MUGS idea eee ks iene ok oases 8.780 ...... 
Argentina ...... cece ccc ccs cous 22,770 6,431 
TAZI cartes iee nad dees E a a 0,263 35.090 
Other South America......... 20,218 3,693 
British East Indles...........,  ...... 17,367 
PAN: iit ead c ea ha Wiaieee cone eg 23,786 100,944 
British Australasia........... 7,623 6,889 
Philippine Islands...........: 14,564 4971 


British Africa 7,286 23,187 


eeerete ete tee etepeas 


1102 


Up-to-Date Street Lighting in Au- 
rora, Ill. 

Aurora, Ill., a city of 30,000 inhabi- 
tants, located thirty-eight miles west of 
Chicago, has for years been well to the 
front in the matter of street lighting. It 
claims the distinction of having been the 
first city in the United States to light its 
streets with electricity, and has ever since 
kept up well in the progress of street 
lighting. 

During the summer of 1908 the “West 
Side Improvement Club” was incorpo- 
rated. This was followed by an east 
side association, called the “Improvement 
Association of Aurora,” and still another 
east side association, called the “La Salle 
Street Improvement Association,” which 
was not incorporated, and included the 
business men of the one street only. Then 
fcllowed the “Island Improvement As- 
sociation.” These associations and clubs 
included the entire business section of the 
city of Aurora. 

Matters of better street lighting were 
taken up with the City Council and an 
agreement was finally reached whereby 
the city was to operate and maintain such 
a suitable system as might be agreed upon 
by City Electrician C. C. Hinckley and 
installed under his supervision. 

The first cost, outside of the city’s reg- 
ular employes, was to be paid by the re- 
spective improvement associations, each 
tuking care of its own section. All agreed 
that they wanted the tungsten lamps or 
ornamental posts, and underground wires. 

The multiple system of distribution 
was chosen. This has the advantage of a 
low voltage at the lamp posts and through- 
out the conduits, besides eliminating much 
of the danger of accident from shock. 
With the multiple system all lamps oper- 
ate with the same brilliancy, and if a 
lamp burns out the balance is unaffected. 
Operated in this way lamps last longer 
than if connected in series. 

The accompanying illustration shows 
the appearance of one street in Aurora 
by night. 

The lamp posts are, twelve feet high 
to the socket on top. The side arms pro- 
ject two feet on each side. The posts are 
set 100 feet apart on each side of the 
street. In all there have been up to this 
time 257 posts installed through the bus- 
iness section. Most of these were put in 
operation about the first of December, 
1908. 

At the street corners there are five 
lamps to a post, while the rest of the posts 
have three lamps each. The center light 
is a sixty-watt tungsten and the side 


makes it nearly square. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


lights are 100-watt tungstens. Out of the 
257, forty-four are five-lamp posts, so that 
in all there is approximately 75,620 watts 
power used at the present time. All these 
lamps are operated from 82.75-kilowatt 
capacity transformers :manufactured by 
the Vindex Electric Company, of Aurora, 
I!l. The power house is located with the 
city waterworks, which is two miles from 
the center of the city. The current is 
brought to the transformers at 2,300 volts 
and there reduced to 110 volts. 

The transformers have been placed on 
poles in out-of-the-way places and the 
heavy low-voltage wires carried down the 
pole to the conduit. In most of the streets 
an extra cement curbing was put in, the 
conduit placed in this curbing, and the 
ornamental posts placed on the top of the 
curbing. 
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Utilization of Peat. 


Col. John Jacob Astor has applied for 
a patent for a machine, which it is hoped 
will make possible the utilization of peat 
deposits as a fuel for power. A recent 
number of the Scientific American 
contains an account of the process, and 
says that Colonel Astor intends to present 
it to the public in the hope that it may 
he of wide general use. 

Colonel Astor turned his attention to 
disintegrating the substance of the peat, 
and his device, it is believed, by the util- 
ization of the actual gas and water in the 
porous peat will split up the peat and 
allow it to be thoroughly and uniformly 
heated. In an ordinary internal combus- 
tion engine he places the engine muffler 
inside the gas-producing chamber. The 
sides of the muffler are thin enough to be 


NiC 


NIGHT VIEW OF AURORA STREET, SHOWING ORNAMENTAL TUNGSTEN ILLUMI- 
: NATION. 


At some places the conduit has been 
placed in the street at the edge of the 
curbing and special cement foundations 
provided for the posts. Conduit boxes 
have been provided at convenient inter- 
vals throughout the system. 

The city of Aurora has also adopted 
this system of ornamental tungsten-lamp 
illumination in a small park that was 
previously lighted by arc lamps. The park 
is two short blocks one way and one 
rather long block the other way, which 
This has been 
nicely lignted by means of twelve posts 
placed in two concentric circles. The 
absence of the very dark shadows that oc- 
curred when arc lamps were used is very 
noticeable. 
ede 

Harriman Line Electrification. 

Harriman engineers are said to be in- 
vestigating the advisability of electrifying 
the Central Pacific, Oregon Short Line 
and San Pedro. 


drawn in or thrust out according to the 

pressure of the gas within it. 

09o 
Broadway-Lexington Subway. 

The New York Public Service Com- 
mission has asked the Board of Estimate 
ùnd Apportionment of New York city to 
approve a modification of the plans for 
the Broadway-Lexington Avenue subway 
route, permitting the double-decking of 
the four tracks between Houston Street 
and the Harlem River. 

This double-decking will reduce the 
amount of space necessary in the streets 
and will also reduce the expenditures for 
real estate where stations are to be con- 
structed. 

This last reduction would alone approx- 
imate a total saving of $10,000,000, and 
other economies would also be possible, 
as the grade in the express tracks will 


be largely eliminated, it not being neces- 


sary to follow close to the surface of Lex- 
ington Avenue. 


y 


June 12, 1909 


The Seventh International Congress of 
Applied Chemistry. 
(From Our Special Correspondent.) 
The inaugural meeting of the Seventh 


International Congress of Applied Okene 


istry, was held in London, May 27, under 
most favorable circumstances. The mem- 
bership of the congress has exceeded all 
previous records, over 3,000 full members’ 
tickets and 600 ladies’ tickets having al- 
ready been issued. It is probable that the 
final figures at the end of the congress 
will show an attendance of 4,000. 

The Albert Hall, in which the first 
meeting was held, contained an imposing 
and striking audience when the Prince 
of Wales rose to declare the congress 
open and to welcome the foreign delegates. 

After speeches of welcome from Hon- 
ovary President Sir Henry Roscoe and 
Acting President Sir William Ramsey, 
Dr. Harvey W. Wiley, chief government 
chemist of the United States, Professor 
Gautier, of Paris, Prof. Otto de Witt, of 
Berlin, Professor Paterno, of Rome, 
and Professor Arrhenius, of Stockholm, 
replied as representatives of their vari- 
ous governments and nationalities. 

The seventeen sections into which the 
congress is divided met in their various 


section meeting rooms after the close of 


the inaugural proceedings, ‘and elected 
officers and secretaries for the congress. 

The London congress will be of excep- 
tional interest to Americans this year. 
since a deputation of American chemists. 
led by Harvey W. Wiley, and appointed 
by President Taft, has gone over to invite 
the congress to New York in 1912—the 
gathering being triennial and not an an- 
nual one. 

The Executive Committee of the con- 
gress has decided that all papers shall be 
printed in advance (in abstract form 
only), at the expense of the congress, and 
that an international committee shall be 
formed to decide, after the congress is 
over, which papers are to be printed in 
the proceedings, and whether in abstract 
or in full. This discrimination between 
papers of much and little value has been 
rendered necessary by the bulk and weight 
of the congress proceedings in recent 
years, the report of the Rome congress 
of 1906 extending to seven volumes and 
Weighing with its package forty-one 
Pounds. J. B. C. KERSHAW. 

London, May 27. 


Pick American invitation to hold the 
was eee (1912) at Washington, D. C., 
Ha oa Prof. E. W. Morley, of West 
President coonny was elected honorary 
W. H. Ni of the 1912 gathering, and Dr. 
ident.] cholls, of New York, acting pres- 
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Metropolitan Securities Suit. 

Argument was made in New York in 
the United States Circuit Court of Ap- 
peals on May 26 on an appeal taken from 
the judgment entered in the Circuit 
Court last September for $5,200,000 
against the Metropolitan Securities Com- 
pany in the suit brought against it, by 
the receivers of the Metropolitan Street 
Railway Company. The suit was to re- 
cover an amount named as a balance due 
on $8,000,000 of three-year five per cent 
improvement bonds taken over by the 
Securities company. 

Paul D. Cravath and Delancey Nichol 
argued on behalf of the Securities com- 
pany for a reversal of the judgment given 
by Judge Ward on the ground that the 
contract between the Securities company 
and the Metropolitan Street Railway 
Company and its lessee, the New York 
City Railway Company, was a loan con- 
tract and not a sale contract. It was 
urged that there never had been any sale 
outright of the improvement bonds, but 
that there was an agreement of money 
advanced as a loan on these bonds as 
securities. l 

“When the Metropolitan and the New 
York City Railway Company became in- 
solvent,” Mr. Cravath said, “there were 
no obligations on the part of the Securi- 
ties company to make further payments 
to an insolvent borrower.” It was argued 
further that the notes could not have been 
sold by the corporation that made them. 

Robert C. Beattie, as counsel for Re- 
ceiver Ladd, in reply, said that the notes 
in question came within the Wall Street 
definition of railroad short-term notes, 
a common form of issue, which were 
properly salable. “These notes,’ he 
said, “have not matured as yet, and when 
ihey do, they will be enforced by the 
lolders against the Metropolitan Street 
Railway Company.” 
ede 

Power Site Withdrawals. 

Acting upon the specific instructions 
of the Secretary of the Interior, the 
United States Geological Survey has be- 
gun the investigation of waterpower sites 
on the public lands. Since April 23, the 
date of the Secretary’s order, the Director 
of the Survey has recommended eleven 
temporary withdrawals “in aid of pro- 
posed legislation affecting the disposal of 
the waterpower sites on the public do- 
main.” These power-site withdrawals, 
aggregating 236,365 acres of public lands 
in the states of Utah, Colorado, Wyoming, 
Montana, Idaho and Oregon, have been 
approved by Secretary Ballinger. 


O O OOM 
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McAdoo Extension Approved. 

The Board of Estimate and Apportion- 
ment, of New York city, has approved the 
extension of the McAdoo tubes from 
Thirty-third Street and Sixth Avenue to 
Grand Central Depot. 

William G. McAdoo, president of the 
Hudson & Manhattan Railroad Company, 
says that as soon as the Mayor signs the 
permit for the extension granted by the 
Board of Estimate, he will proceed to 
get the consent of property owners along 
the route. He expects to get this within 
six months. In case of failure to do so, 
he will go to the Appellate Division of 
the Supreme Court, and get a writ grant- 
ing the commencement of condemnation 
proceedings. It will take approximately 
a year and a half to build the road, and 
Mr. McAdoo expects within two years to 
be carrying passengers to Grand Central 
Station. 


a 


ede 
Trolley Development in Iowa. 

According to the Times of Cedar 
Rapids: “There is no state that needs 
interurban lines more than Iowa. It is 
a fact, however, that the pernicious cor- 
poration laws made by the Thirty-second 
general assembly has practically kept cap- 
ital from the development of interurban 
lines. Cedar Rapids has two interurban 
lines instead of several that she ought to 
have, and doubtless would have had, had 
it not been for the unreasonable and use- 
less corporation laws that are upon the 
statute books, and for the purpose of pre- 
venting the securing of capital for the 
development of the resources of the state, 
and for the additional purpose of giving 
to a few, salaried positions to perpetuate 
useless reform schemes which work out to 
the detriment of the public.” 


ede 
Navy Department Supplies. 


The Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., 
will open bids, on June 26, for motor- 
generator sets, exciters, switchboards, etc., 
for delivery at the navy yard, Philadel- 
phia, Pa.; and for one 1,000 and two 
1,500-kilowatt turbo-alternators for deliv- 
ery at the navy yards at New York, Phil- 
adelphia and Boston. Particulars may be 
had from the Bureau or from the navy 
yards. 


ede 
Boston Elevated to Make Improvements. 

The Boston Elevated is said to be 
planning to spend $1,000,000 in enlarge- 
ments to its elevated station and tracks at 
Sullivan Square. Plans for the changes 
are now before the railroad commissioners 
for approval. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


SCHENECTADY RAILWAY. 
The report of the Schenectady Railway 
Company for the quarter ended March 31, 
1909, compares as follows 


1909. 1908. 
Total railway operating rev- 
enue e a AE N Ea $195,821 $192,828 
Total railway operating ex- ; 
penseg coccccs arcane eeesenores 145,904 153,381 
Net railway operating rev- 
ene corer oden ine E na $ 49,817 $ 39.446 
Taxes accrued......s.s.sessssssse 11,672 6,756 
Operating income........-e8. $ 38,244 $ 36,690 
Other iIncOMe........ ee eee eee 3,070 1,385 
Gross {INCOME..... 66-00 eee e es $ 41,315 $ 34,075 
Total deductions from gross in- 
COME. 5 eases die eaeeeaaa seeds 22,500 22,500 
Net corporate income,....... $ 18,815 $ 11,575 


INTERBOROUGH EARNINGS INCREASE. 


Substantial increases in both gross and 
net income on the subway and elevated 
lines contained in the Interborough sys- 
tem, New York city, are shown by the re- 
port of the Interborough for the quarter 
ended March 31 last. The figures have 
been given out by the New York Public 
Service Commission and show: 

MANHATTAN RAILWAY DIVISION. 
Increase 


Over Corre- 
. January- sponding 


March, Quarter in 
1909. . 1908$. 
Earnings from operation.$3,521.230.87 $ 28.922.76 
Operating expenses,...... . 1.536,728.94 42,706.85 
Net earningS.........-- »$1,984.501.93 $ 71,629.64 
Other income..........-6. 139,663.34 21,453.21 
Gross income........... $2,124,.165.27 $ 93,082.85 
Deductions, taxes— 
On property used in op- 
eration chkwe dos ow ers $ 36,000.00 $ 6,000.00 
On earnings and capital 
Stock secs eaded-ow se ewe 50,108.94 503.76 
Other than above....... 300,000.00 35,000.00 
Rentals ..sesssessoseseeso 1,455,293.02 $45,540.35 
Net Income.........006- $ 282,763.31 $ 97,119.44 


SUBWAY DIVISION. 
Earnings from operation.$3,321.525.15 $459,400.99 


Operating expenses....... 1,186,884.98 60,389.95 
Net earnings............ $2,134.640.17 $399,011.04 
Other income...........0% 222,606.59 22,475.64 
Gross incomeé........6.. $2,357,246.76 $421,486.68 


Deductions— 


Interest on funded debt.$ 498,812.50 $223,812.50 
Tiuxes on property used 


in operation........... 18,000.00 3,000.00 
Rentals ..cccccccvcscaae 545,957.46 43,187.72 
Amortization of discount 

and expense.......... 3,036.21 3,036.21 
Net iImcome.........e08- $1,291,440.59 $148,450.25 


*Rental due city of New York measured by 
interest and sinking fund on city bonds for 
construction of rapid transit railway. 

+ Decrease. 


LONDON UNDERGROUND. 


The Underground Electric Railways, of 
London, report gross earnings for the 
week ended Mav 1 and seventeen weeks 
ended May 1, 1909, compared as follows: 


Rakerloo .cadadvas danlws a easews £ 3405 £ 3,070 
Piccadilly enea n o e aek 5,945 5,405 
lljampstead ey arcuate aes 4.019 3,230 
PSETO: trior Okie diate eee eb ane 10,080 R601 
Tramways dedaiteataestesasex 5,883 6,220 

Total sarie Gaels ges e manta, cea s £ 29.293 £ 26.526 
Total seventeen weeks....... 475,371 442,051 


DETROIT UNITED RAILWAY. 


The report of the Detroit United Rail- 
way Company for the month of April and 
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fcur months ended April 30, 1909, com- 
pares as follows: 


1909. 1908. 
April GTO88.0.06 sek gues ie css $ 608,024 $ 546,162 
Expenses ..ccccacccsvesecens 374,202 *350,426 
ADHI Nets seeiseee os eieuws $ 233,822 $ 195,737 
Other income......ccccscceee 11,680 4,998 
Total income......... 2.206. $ 245,502 $ 200,735 
Charges and taxeS.......5.. 154,155 134,249 
April surpluS........02200. $ 91,347 $ 66,486 
Four months fross.......... 2,276, "066 2.049.991 
EXpensés eesis rennandi siei 1,438,353 *1,360,240 
Four months net......... $ 837,713 $ 689,751 
Other income....... eO tare 46,236 19,480 
Total Income........ceee0- $ 883,949 $ 709,231 
Charges and taxes.......... 614,404 *540,132 
Four months surplus...... $ 269,545 169,099 


*Taxes in 1908 are included in operating ex- 
penses. l 


ELECTRICAL SECURITIES CORPORATION. 


The Electrical Securities Corporation 
las issued its report for six months ended 
April 30, 1909. The profit and loss ac- 
count which follows shows a net profit of 
$254,746, which is an increase of $109,- 
826 over the net profit reported for the 
year ended October 31, 1908: 


Bond interest received and accrued..... $157.954 


Dividends received on stocks............ 46,596 
TOtal vue sak ek naaa yee eawena te wen we. - $204,550 
Bond interest, miscellaneous expenses, 
etC. 68keeees Pe AREA Sea R ERS ERE 122,622 
Net profits from income.............6. $ 81,928 
Net profit on sales securities........... 172,819 
Total cewce teera eave weer a e.e.. $254,747 
Surplus October 31, "1908 eure de kia eaeaee 561,211 
Total airsean a ope ee lt aai $815,958 
Preferred stock dividend accrued.. ... 25,000 
Surplus April 30, 1909......sssesessss. $790,958 


KEYSTONE TELEPHONE COMPANY. 


It is understood that the Keystone Tele- 
phone Company has sold $1,000,000 of its 
$10,000,000 first-mortgage, thirty-year 
bonds to Fisk & Robinson, of New York, 
to pay for improvements. Of the $ł0,- 
000,000 authorized issue, $5,312,000 was 
cutstanding June 30, 1908. 


UNITED RAILWAYS OF ST. LOUIS. 


There has been listed on the Philadel- 
phia Stock Exchange $2,477,000 addi- 
tional mortgage four per cent gold bonds 
of the United Railways Company, of St. 
Louis, making the total amount listed 
$30,769,000. 


DENVER GAS AND ELECTRIC. 


The Denver Gas and Electric Company 
reports gross earnings for the fiscal years 
ended April 30 as follows: 


Gross In- 

Barnings. crease. 
MOO se eels Se eG Ged Suh ee tens 2,256,841 $217,411 
TOUN se eitian ark ea a aera ee Pea 2,039,429 245,664 
TOOT. aiaa ER Ws aa ee ann oe Sen eC ees 793,765- 216,205 
E ao wdaut ie tee E eee ees 1,577,560 229,984 
TOG ates eed te se ae one Se 1,348,276 231,887 
NT shea a teeter tock E E we aed 1,116.389 217,926 
THORE og oie it ee he aad a rita tes Gels ede eis R98 463 209,399 
TS aa oe a dave gana ic hat an Me Zara 689,064 ....... 


Some important statistics for the fiscal 
vear ended April 30, 1909, compared 
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with those for the previous vear are as 
follows: 


1909. 

Miles of mains............ 229.7 e 
Gas cConsumerfS.......s..sss 28,140 25,478 
Gas sold (vear)........... 908,031,200 814 111, 300 
Electric consumers........ 24,859 21,140 
6-candlepower lamps con- 

nected 655s denne a tases 9,940 360,300 
Kilowatt-hours sold (year). 29, gi" 154 25,531,145 


PORTO RICO RAILWAYS. 
The report of the Porto Rico Railways 
Company for the month of April and 


four months ended April 30 compares as 
follows: 


1909. 1908, 

April BOSS: oc s64 Sard had oyleseees $31,870 $28,807 
EXPENSES prince sora veo enie eia 16,851 16,309 
April Et pica sted a Neweorievesiewes $15,019 $12,498 
Four months gross............06. 128,967 117,493 
Expenses | eG As hows Lied cw ecarnase 67, 499 69,951 
Four months net..........e008. $61,468 $51,542 


BROOKLYN RAPID TRANSIT. 

The New York Public Service Commis- 
sion has issued the quarterly reports of 
the various companies in the Brooklyn 
Rapid Transit system for the three months 
ended March 31, 1909. The statements 


of the principal four divisions of the sys- 
tem show as follows: 
Quarter ending March 31, 1909: 


BklIn., 
BkIn. Q’ns Co. Bkin. Nassau 
Heights. & Sub. Union El. Electric. 
Gross ..... $1.612,089 $279,916 $1,611,888 $887,307 
Oper. exp.. 1,106,583 221,578 1,052,294 695,454 
Net ..... $ 505,505 $ 58,337 $ 559,594 $191,852 
Other inc.. 16,155 13,296 30,684 36,993 


Gross {inc.$ 521,660 $ 71,633 $ 595,278 $228,846 
Total deduc. 


incl, tax. 654,650 120,711 533,597 274,060 
Surplus.*$ 132,989 *$ 49,077 $ 61,681 °$ 45,213 
Net previous 
quarters. 90,118 21,177 424.138 154,139 
Surplus 9 an 
months.*§$ 42,871 *$ 27,899 $ 485,819 $108,925 


Increases or decreases over the corresponding 
period of 1908: 


3rOSS ..... 26,738 *$119,233 $ 100,260 $199,783 
Oper. exp 12,482 %32,685 51,244 163,897 
Net ..... $ 14,255 *$ 86,548 $ 151,505 $ 35,885 
Other inc...  *5,005 7.240 156 144 
Gross inc.$ 9,249 *$ 79,308 $ 151,661 $ 36,630 
Total deduc, 
incl. tax.. 48,095 7,056 53,625 17,172 
Surplus.*$ 38,845 *$ 86,364 $ 98,035 $ 19,457 
Net previous 
quarters . 3,900 *107,433  %308,234 72,738 
Surplus E 
months. s 34.945 *$193,798 *$ 210,198 $ 92,196 


*Designatesg deficits and losses or decreases. 


TOLEDO RAILWAY AND LIGHT. 

The report of the Toledo Railway and 
Light Company for the month of April 
and four months ended April 30, 1909, 
compares as follows: 


1909. 1908, 

APP grosa prenei t terinin $215,315 $202,317 
Iexnenses and tixeS........005. 122,472 109,219 
April NO was hoe oa w eos $ 92,813 $ 93,102 
Other iNCOMe.....sesseaasssss»o 237 23 
EEEE 

Total income..........seceeees $93,080 $ 93.125 
CUA EOS 6 ht) vig. ee pS a eta won tees 70,914 70,702 
23 

April surplüuS..,.esssenes.s.s see $ 22,166 22,42; 
Four months grosa......s.sses. 872,498 R29, 63 
Ixpenses and taxcs.........06. 494,498 465,489 
a E 

Four months net.........2065 $377,998 aaa ee 
Other iIncome........-.ceceeeens 587 ae 
rer a 

Total income.........0cee ee ees $378,585 $366.33 
Charges oss e oaeg can se a ae eels 983-780 276,655 


Seve eee 
Four months surplus......... $ 94,805 $ 90,186 


uy 
wie 


“a Es 
wie Ses 


er 


- 
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Following a meeting of Toledo Rail- 
way and Light interests at New York on 
May 25, it was announced that the com- 
mittee had arranged for refunding the 
$12,400,000 maturing bonds and notes for 
a period of two-and-one-half years. Pres- 
ent bonds will be extended for that time 
with an increase in interest rate from five 
per cent to six per cent. 
INTERNATIONAL RAILWAY (BUFFALO). 

The report of the International Rail- 
way Company (Buffalo) for quarter 
ended March 31, 1909, compares as fol- 


lows: 


1909. 1908. 
Total railway operating revenue.$995,2S80 $996,815 


. Total railway operating expense. 641,600 660,262 


Net railway operating revenue.$353,679 $336,553 


Taxes accCrued.......cscceccvcece 07,393 68,347 
Operating income..............$296,286 $278,205 
Other income......cccceccscccces 6,824 6,673 
Gross income..........eeeeeeee $303,110 $284,879 


Total deduct. from gross income. 227,999 224,083 


Net corporate income......... $ 75,111 $ 60,796 


CROSSTOWN RAILWAY (BUFFALO). 


The report of the Crosstown Street 
Railway Company, of Buffalo, for the 
quarter ended March 31, 1909, compares 
as follows: 

Total railway operating enea (oe $150,362 
Total railway operating expense. 141.708 96,792 


Net railwar oper: r rar 
ay operating revenue.$ 54,81 53,56 
Taxes accrued $ ro e E 


KPE ETE SE E ee 13,475 11,838 
Operating income $ 41.342 $ 41,7 

A eee ak 342 bal 

Total deduct. from gross income. 37,175 : 37.175 

Net corporate income......... $ 4,167 $ 4,556 


CUMBERLAND TELEPHONE AND TELEGRAPH. 


The report of the Cumberland Tele- 
Phone and Telegraph Company for the 
month of April and four months ended 
April 30 compares as follows: 


1909. 1908. 
April BTOSS. Bho. oes rao $ 531,886 $ 511,378 
DENSES assets ws wie ign cess oars 299,083 304,532 
April net.... 93? 2 
Charges and eee nee 45 602 : oT es 
April surplus 
SEP DIMMS. aso ede -b crete 199,18 69,26 
Eur months ross......... ere +. 01g 388 
SES arene: WAS Seg ag eheie a 1,216,671 1.173.199 
Four months n 
Cle ick ieee 902,22: 876.03 
Charges and taxes. IUU 1731172 : 150.539 
Four months surplus...... $ 729,051 $ 725,520 


MONTREAL STREET RAILWAY. 


The report of the Montreal Street Rail- 
way Company for the month of April and 


‘ven months ended April 30 compares 
as follows: 


A 1909. 1908. 
ee ee $ 294,374 $ 280,736 
POR sien A 173,552 170,141 
April net 
Ciana Metered enuia $ 120,822 $ 110,595 
2 5 ae eee names wits tas 37,625 37,495 
Surplus 
MODUS llla. eeeee$ 83.197 73,100 
Expensronths Bross......... foe $a 027.373 
lence a e.s... 1,338,935 1,316,007 
eperen months net........, $ 767.781 $ 711.366 
Bee weitieicad Siam S 218.866 . 224,109 
Su 
Se $ 548,915 $ 487,757 
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PORTLAND ELECTRIC COMPANY. 

The report of the Portland (Me.) Elec- 
tric Company for the month of April, and 
year ended April 30, 1909, compares as 
follows: 


1909. 1908. 
ADU “ROSS 2545 cece hte odes tess $ 27,599 $ 22,442 
Expenses ...eesssesossosesssoee 10,487 9,942 
April Net: ioc eRe ak wesw $ 17,112 $ 12.500 
CHATEUS: oieri raea tries aaar Eh oy 9,194 8,798 
ISANE AK E ode A A E $ 7,918 $ 3,702 
Dividends serrcscsricss Dessases 3,286 3,286 
April SUrplłUS....ssesessesss.> $ 4,632 3 416 
Twelve months gross.......... 324,766 305,584 
Expenses (4454-04 Jociees aie sews 123,197 133,789 
Twelve months net........... $199,569 $171,795 
CHAIR CS>. ose eee tue nan wees news 108,639 103,721 
Balance: 2444455 as ics sss $ 90,930 $ 68,074 


AMERICAN TELEPHONE AND TELEGRAPH. 

In connection with its listing applica- 
tion to the Philadelphia Stock Exchange, 
the American Telephone and Telegraph 
Company presents the following balance 
shect as of March 31, 1909: 


ASSETS. 
Stocks of associated com- 
panies Ge si th eee eee et $238, 837,868 
Bonds and other obliga- 
tions of associated com- 


PANIES a sais wawi wows eae 69,740,652 
——— $308 578,520 

Telephones .......eeeeeee 9,773,943 

Real estate.......sosesree 2,181,728 

Long distance telephone 

DIAN. <vsaeate cra e Ei 42,918 547 
54,873,319 

Cash and deposits........ 33,190,827 

Temporary cash loans... 25,766,500 

Short-term notes......... 5,427,466 
——— 64.384.793 
Accounts receivable.....esssssosrseses 3.319,957 
Treasury stock ..esssesesoseresseses 22,110,400 
Total aw wde eaves tee Ree en sng ee eee $453,266,990 

LIABILITIES. 

Capital stock.......-..06. $212.984,000 

SurpluiS: cj overr see eke sos 25,376,844 

1999 undivided profits.... 1,465,395 


$239,826,239 
4 per cent collateral trust 


bonds, 1929 .........0+% 53,000,000 
4 per cent convertible 
bonds, 1936..........-+. 106,427,000 
4 per cent American Bell 
bonds, 1908 ........ toe 17,000 
er cent coupon notes, 
: 1907 lE EN A PEE 6,000 
5 per cent coupon notes, 
1910 2c vi wees Rew ee eee 25,000,000 
Interest and taxes ac- ae 
crued, but not due..... 1,668,555 
Accounts payable, ins. 
dividend payable April 
s E E oe E E 5,351,054 
: —— 191,469,609 
Depreciation reservye.....sessesesseess 21,971,141 
Total siss Sas Oe ee eats ee os ara a ataa $453,266,990 


The strength of the treasury is sug- 
gested by the amount of cash, exceeding 
$33,000,000, while the company has $31,- 
000,000 besides loaned out temporarily 
and on short-term notes. 


GENERAL ELECTRIC’S BIG BUSINESS. 


The General Electric Company’s offi- 
cials report that since February up to the 
present time orders for the year amount- 
ing to $52,000,000 have been booked. 


This is about eighty-five per cent of the 


record business of 1907 and twenty per 


cent in excess of last year’s business. On. 


this showing is based the prediction that 
the business for this year will equal that 
of any year in the history of the com- 
pany. Several orders have been received 
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from the United States government. In 
connection with the government work, 
Lieutenant-Commander H. A. Pierson has 
been assigned to temporary duty in the 
works of the company at Schenectady. 


BRITISH WESTINGHOUSE COMPANY. 

The British Westinghouse Electric and 
Manufacturing Company reports for the 
vear ended December 31, 1908, net trad- 
ing profits of $323,500, against $461,500 
a year before, and debit after charges of 
$37,000, against surplus of $56,500. 


CINCINNATI GAS AND ELECTRIC COMPANY 
BONDS. 

The Cincinnati Gas Transportation 
Company, a corporation controlled by the 
Cincinnati Gas and Electric Company, 
has sold to A. B. Leach & Company, of 
New York city, $3,000,000 first mortgage 
five per cent bonds, dated July 1, 1908, 
and maturing 1933. 

The principal and interest on the bonds 
are guaranteed by the Cincinnati Gas and 
Electric Company, a corporation which 
owns the only gas and electric-light prop- 
erty in Cincinnati, with continuing fran- 
chise, and has paid dividends uninter- 
ruptedly of not less than four per cent 
for about sixty-three years. 

The bonds are being offered at 9719 to 
yield about 5.18 per cent. 


KANSAS CITY RAILWAY AND LIGHT. 

The Kansas City Railway and Light 
Company reports as follows for the month 
of April and eleven months ended April 


30: 
1909. ; 1908. 


April groOS8...esesesesseoees. $ 542,377 492,472 
Net 655465 oe ike cede naa 241,593 224,815 
Surplus after charges....... $7,747 73,798 
Eleven months gross........ 5,939,558 5,620,390 
Nét oneness ea oa wie Sak ee 2,584,338 2,694.061 
Surplus after charges...... 855,519 1,010,149 


NEW YORK CITY—TRACTION EARNINGS. 


The net income of the subways, ele- 
vated, and surface lines in Manhattan for 
the first three months of this year was 
$1,603,875, according to figures made pub- 
lic by the New York Public Service Com- 
mission. Of this amount, $1,574,203 
went to the Interborough—$1,291,440 to 
{he subway and $282,763 to the elevated. 

The gross earnings of all the lines 
totaled $17,094,186, being an increase of 
$934,159 over last year. The earnings 
of the elevated were greater than the sub- 
way, the figures for the former being 
$5,521,230 and for the latter $3,321,525. 
T'he latter, however, was an increase of 
over $400,000 over last vear, while the 
elevated earnings only increased $28,000, 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


A NEW j ELECTRODYNAMIC TELEPHONE. 

According to the Maxwell-Faraday 
conceptions, the power effects of current 
systems may be explained by ascribing 
to the induction tubes of their magnetic 
fields the tendencies to shorten themselves 
as much as possible, and to increase their 
cross-section as much as possible. The 
first-named quality of the induction tubes 
is utilized in the ordinary Bell telephone 
for moving the sound diaphragm. The 
second property is made use of in the 
telephone here described by Herman Si- 
mon, 1n which the movement of the dia- 
phragm is caused by the pressure exerted 
by the induction tubes of a coil on the 
wires of the coil. This is attained in 


AN ELECTRODYNAMIC TELEPHONE. 


the following manner: One or more 
layers of enameled copper wire of a di- 
ameter of 0.1 millimetre, for example, 
are wound on a small hard-rubber frame 
abcd, of a cross-section b c f g, so that 
the wires lie close together over the sur- 
face a b c d, and in their entirety form a 
diaphragm. In order to unite them com- 
pletely into such their surface may be 
covered with shellac and a thin sheet of 
mica glued to them. The induction flux 
of a permanent horseshoe magnet or an 
electromagnet N S is passed through the 
windings by concentrating it by means 
of suitable pole-shoes on the cross-section 
of the coil. If, then, the sound currents 
from a microphone transformed by an 
ordinary telephone transformer coil are 
ecnt through the coil, the diaphragm 
a b c d will be set into corresponding 
vibration and reproduce the words spoken 
into the microphone. In order to collect 
the sound, the diaphragm is provided 
with a cover and a sound-hole like an 
ordinary telephone. In a model con- 
structed on this principle a b was 2.8 


centimetres, a c 0.3 centimetre, and the 
frame was wound with one layer of about 
200 turns of enameled copper wire 0.1 
millimetre in diameter. With suitable 
pole-shoes between the poles of a per- 
manent horseshoe magnet, the telephone 
1eproduced speech with surprising dis- 
{inctness and purity. The latter quality 
was to be expected, because those condi- 
tions that impair the purity of the sound 
in the ordinary telephone, as, for in- 
stance, the relatively large mass of the 
diaphragm and consequent prominence of 
its natural vibrations, are present to a 
much smaller degree in this new form of 
{elephone.—Translated and abstracted 
from Physikalische Zeitschrift (Leipzig), 
May 1. 
< 
WIRELESS INSTALLATIONS FOR SHORT- 
DISTANCE SIGNALING. 

Through the courtesy of Major 
O’Meara, of the Royal Engineers, engi- 
neer-in-chief to the (British) Post Office, 
ihe following account has been prepared 


_of his experiments in wireless transmis- 


sion over short distances. Messages were 
exchanged between the post offices at 
Hunstanton and Skegness, in the ad- 
jacent counties of Norfolk and Lincoln, 
respectively, and separated a distance of 
sixteen miles by that historic inlet of the 
North Sea known as The Wash. Tem- 
porary aerials eighty feet in height were 
erected at each station, and the usual 
earth connection was utilized. The aerial 
consisted of two 3/18 stranded copper 
wires spaced about four feet apart, up 
to their. full height of eighty feet, at 
which point they were extended outward 
in a sloping direction away from the com- 
municating station. The length of each 
sloping portion was seventy feet. A mo- 
tor-car ignition coil of the small high- 
speed trembler type was used for charg- 
ing the Leyden jars, with an average 
current through the primary coil of about 
two amperes, taken from three small sec- 
ondary cells. The current in the aerial 
ranged from one-and-one-half to two am- 
peres, as shown on a Duddell thermo- 
ammeter. The connections are shown in 
the accompanying diagram. The sec- 
ondary of the coil was joined to the inner 
coatings of two Leyden jars, each .003 
microfarad capacity, whose outer coatings 


were connected through an inductance 
of four turns of 7/22 copper wire wound 
on a box approximately twelve inches 
square. The spark gap of about one 
thirty-second of an inch was joined across 
the jars. The inductance in the jar cir- 
cuit was exactly similar to another in 
the aerial, and formed with it the two 
portions of an adjustable transformer. 
In another arrangement the aerial and 
earth connections were joined direct to 
the jar inductance, as shown by the dotted 
lines, and the aerial inductance was 
omitted. An ordinary Morse telegraph 


CONNECTIONS AT SENDING STATION. 


key carried the primary current without 
any appreciable sparking. The signals 
at the receiving station sixteen miles 
away were most satisfactory, both on a 
De Forest electrolytic receiver and on & 
Marconi magnetic detector. The wave 
length ;was 800 feet. The results ob- 
tained from these experiments are very 
encouraging, but it must be borne in 
mind that every small station equipped 
will need the services of at least two 
skilled telegraph operators. This re 
quirement is very costly, and will prob- 
ably, in many cases, ultimately outweigh 
the cost of a submarine cable fitted with 
telephones, which anyone can work.—Ab- 
stracted from The Electrical Review (Lon- 
don), May 21. 


CHEAP ELECTRIC PUMPING FOR MINES. 

Estimates recently made for two of the 
largest mines in the Cripple Creek (Colo.) 
district show that electric pumping fig- 
ures at about half the cost of pumping 
by steam. Owing to the fact that pump- 
ing gives a more or less uniform~twenty- 
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four-hour load, the power companies 
make a lower rate for this service than 
any other. In some cases it is possible, 
by allowing a large sump to fill during 
working hours, to do the major portion 
of the pumping during hours when the 
power company is underloaded, in which 
case the rates will be made extremely low, 
on account of the desirable character of 
the load. It is now very generally known 
throughout the district, that for continu- 
ous operation, lasting for a considerable 
period of time, even the most economical 
steam plants cannot compete with electric 
power in economy.—Abstracted from the 
Engineering and Mining Journal, May 22. 


THE INFLUENCE OF METAL-FILAMENT 
LAMPS ON THE CHOICE OF THE OP- 
ERATING TENSION. 


Since the introduction of the electric 
incandescent lamp there has been no 
greater progress than that brought about 
by the metal-filament lamp. Experience 
has demonstrated that, in a general way, 
it is difficult to manufacture incandescent 
lamps of low candlepower for high ten- 
sions, and that the difficulties are the 
greater the lower the specific current con- 
sumption of a given type of lamp. The 
specific current consumption of sixteen 
and thirty-two candlepower, 220-volt 
lamps is from six to eight per cent higher 
than that of 110-volt lamps; by practical 
men it is estimated to be even ten to fif- 
teen per cent greater, and in the wolfram 
lamp the excess consumption is said to 
be ten to twenty-five per cent. Although 
it is asserted that the light of the sixteen- 
candlepower lamp is too weak to serve 
much longer as a standard unit, and that 
the competition of the incandescent gas 
light will compel the adoption of lamps 
with a stronger light, it is doubtful if any 
other standard unit of lamp will ever at- 
tain the same popularity as the sixteen- 
candlepower lamp. As regards the ques- 
tion of Operating tension, it may be 
summed up as follows: Considerations in 
favor of the lower tension are: (1) 
noe light units are possible, enabling 

e attraction of a larger circle of con- 
a (2) The light efficiency (light- 
= Power per watt) of incandescent lamp 
(3) 6 the same length of life is higher. 
He roa half the number of arc lamps 
7 e connected in series; long-burning 
the ah can be operated singly. (4) In 
ee pui system, besides 110 volts, 
x a ouble tension is at disposal with- 
e e maio (5) The danger to 

aith and life is smaller. Considerations 


n favor of the higher tension are: (1) 


e cost of installing the distribution 
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lines is smaller. (2) Under certain con- 
ditions the cost of the house installation 
is lower. (3) The same dynamos may 
be employed for lighting and street-rail- 
way operation. (4) Nernst lamps for the 
higher tension are better. The general 
conclusion to be drawn from this compari- 
son is, that for the consumer the lower 
tension is of advantage, for the producer 
and builder of generating stations, the 
higher tension.—Translated and Ab- 
stracted from the Journal fuet Gasbe- 
leuchtung (Munich), May 1. 
< 


THE X-RAY TREATMENT OF RINGWORM. 

The treatment of ringworm has for 
many years past proved of considerable 
diffculty, since the fungus exists deeply 
in the follicle, and out of range of even 
the most energetic parasiticides. Soon 
after the discovery of the Roentgen rays 
it was found that these rays, although 
they have no bactericidal power, and 
therefore no direct action on the fungus 
of ringworm, had the power of causing a 
temporary loss of hair, and that the new 
hairs which grew out after the depilation 
were quite free from the disease. It was 
also found, however, that the treatment 
was of very little practical use unless the 
exposure to the rays was regulated to a 
nicety; too little exposure always left be- 
hind diseased hairs, while too much ex- 
posure caused a dermatitis of greater or 
less severity. M. Sabourand, however, 
evolved a method long in use by pho- 
tographers in estimating the actinic 
value of light. He had a pastille made 
composed of a substance darkening on 
exposure to the X-rays. He found the 
amount of exposure required for complete 
depilation, and defined the tint attained 
by the pastilles during that exposure, 
thereby at once placing the treatment on 
definite lines. The child’s head is ex- 
posed to the rays until the pastille has 
reached the tint of a card surrounding it; 
the rays are then stopped. The time re- 
quired varies from fifteen to twenty min- 
utes, and the single exposure is sufficient. 
In two or three weeks the hair falls out, 
and in a few weeks more the new hair 
begins to appear, quite free from the 
fungus.—Abstracted from The Lancet 
(London), May 15. 

< 


ELECTRIC SCRUBBER FOR CLEANING 
SHIPS 


An electric scrubber for cleaning the 
bottoms of ships without drydocking has 
been designed by W. R. MacDonald. The 
cost of drydocking ships is extremely 
heavy, and as cleaning is rendered neces- 
sary at frequent intervals in spite of the 
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use of expensive antifouling compositions, 
the new device will prove both conve- 
nient and economical. The electric scrub- 
ber consists of a flexible hogging-brush 
which is dragged up and down the steel 
hull of the ship with ropes, and made 
to cling firmly to the plates by the use 
of waterproof electromagnets. The scrub- 
ber, or “mat, is composed of a 
series of battens carrying the brushes 
and magnets, held together by chains on 
which cork disks are threaded to give 
buoyancy and to separate the battens. At 
each end is a chain bridle, to which the 
hauling hawser is shackled. The hawser 
at each end passes through a fair-leader 
block, which is shackled to a position 
chain, and so is taken to a steam winch. 
The mat itself has at each end a leading 
batten without a magnet, and six ordi- 
nary battens, each fitted with two mag- 
nets and a set of brushes. The leading 
battens have each two large brushes set 
square and in way of the magnets. These 
brushes clean those strips which would 
ctherwise be untouched by the brushes of 
the middle battens; they also clean a path 
for the magnets. On the middle battens 
the brushes are set diagonally, half be- 
ing skewed to the right and half to the 
left; in this way any tendency of the 
mat to run crooked is counteracted. When 
the mat has been got over the ship's side 
and into position, the current is switched 
on. In that condition the apex of the 
curve of each magnet touches the ship’s 
side, but the brushes do not touch. There 
is thus a constant vibration in every direc- 
tion, normally to the ship’s side, owing 
to the fact that a couple is set up by 
the pull of the magnet and the resistance 
to the brushes, and laterally, because the 
skew at which the brushes are set into 
the battens causes the whole apparatus 
to vibrate laterally. The effect is that 
each batten as it advances flicks the 
filth out in front of it; and an impor- 
tant feature is that the vibration clears 
the brushes and prevents them from clog- 
ging. The scrubber has been tried on ships 
of every type, and with complete success. 
It can be got out in an open roadstead, 
in any weather, and with any tide; in- 
deed, the tide helps to get it into place. 
It calls for few men to work it, and it 
does its work quickly and thoroughly. 
The Ship Cleaning Company, Limited, 
of 23, St. Swithin’s Lane, London, E. C., 
the patentee and manufacturer of the 
complete gear, can clean a 4,000-ton 
ship for $100; the time taken would 
be about eight hours.—Abstracted from 
the Electrical Review (London), May 28, 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Sign and Decorative Lighting with 
Tungsten Lamps. 

It is generally recognized that the best 
results in sign lighting are secured by 
the use of small candlepower Jamps, as in 
this way the letters and design in general 
can be more clearly outlined. As a rule 
four-candlepower lamps are used, and in 
some cases two-candlepower lamps have 
heen emploved to a considerable extent. 
The manufacture of low candlepower 
tungsten lamps for use on the ordinary 
lighting pressure is commercially imprac- 
ticable at the present state of the art on 
account of the extreme fineness of the 
filament that would be required. 

Recently low-voltage tungsten lamps of 
Various sizes from the miniature up have 
been perfected, and on account of their 
comparatively thick and short filaments 
these lamps stand harder usage and have 
a longer life than the higher-voltage 
tungsten lamps. By using a special trans- 
former stepping down from 110 to ap- 
proximately ten volts the use of these 
low-voltage tungsten lamps is made pos- 
sible. 

The ordinary four-candlepower carbon 
sign lamp absorbs a total of 19.28 watts 
per lamp as compared with a total con- 
sumption of five watts in the case of the 
four-candlepower tungsten lamps. The 
saving is a ratio of substantially four to 
one, and therefore graphically evidences 
the commercial possibilities and desirabil- 
itv of this new combination. 

The following example worked out in 
elementary arithmetic on the basis of five 
hours’ burning per day and 100 lamps 
for the sign shows the marked saving 
resulting from the substitution of the 
tungsten for the carbon lamp for sign, 
decorative and outline installations: 


USING CARBON LAMPS, 
100 lamps X 19.28 watts X 5 hours = 
9.64 kilowatt-hours per dav. 
365 days X 9.64 = 2,618.6 kilowatt- 
hours per vear. 
2.618.6 kilowatt-hours at five cents = 
$130.93 cost per year 


USING TUNGSTEN LAMPS. 
100 lamps X 5 watts X 5 hours = 2.5 
kilowatt-hours per dav. 
365 daye X 2.5 = 912.5 kilowatt-hours 
per vear. 
912-5 kilowatt-hours ot five cents = $45.- 
62 cost per vear. 


From the above it will be noted that 
the difference in operating cost is $85.31 
in favor of the tungsten lamps. It should 
be borne in mind, however, that from 
this apparent saving should be deducted 
the transformer initial cost and its cost 
of operation, which amounts to $13.75 
ictal, thus giving an actual saving of 
$71.56 per vear. The increased cost of 
the tungsten sign lamp is largely coun- 
terbalanced by the increased life which 
will frequently reach 2,000 hours. 

In considering the cost of transformer 
operation it should be remembered that 
the core loss which in this case is twenty- 
cne watts and the copper loss of eleven 
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TYPICAL TUNGSTEN SIGN-LIGHT- 
ING TRANSFORMER. 


watts should be figured for five hours, in 
that the transformer operates at approxi- 
mately full load. It should also be re- 
membered that in ordinary sign lighting 
the proportion in transformer core losses 
is quite high; in that signs like other 
current-consuming devices are operated 
from the regular lighting or power mains, 
energized twenty-four hours a day and 
therefore entailing a constant core loss 
in the various transformers supplying the 
lamps, a proper percentage of which loss 
is chargeable against the signs. On the 
ether hand, the tungsten transformer is 
connected between the control switch and 
the lamps, so that the core losses only go 
cn while the lamps are burning. 

The use of the combination outlined 
above is advantageous both to the cus- 
tomer and the central-station manager, 
as it enables the first to use a greater 
sign capacity for the same money and 
enables the second to secure more cus- 
tomers. 

A decided advantage in using the tung- 
sten lamp transformer for low-voltage 


lumps instead of placing a group of ten 
or so in series across the 110-volt circuit 
is that it permits any number of lamps 
to be used and avoids the complete ex- 
tinguishing of a row of lights when any 
lump burns out. 

The tungsten sign lamp is an excep- 
tionally economical medium for the illu- 
mination of drug stores, libraries, dens 
end reception halls, as well as for sign 
ard outline work. 


eDeo 
The McWilliams Metering Panel Board. 

In large office buildings where there 
are frequent changes in the tenants and 
in the numbers of rooms leased to each 
tenant, considerable expense has been in- 
curred heretofore in rearranging the elec- 
tric wiring in accord with these changes. 
The McWilliams metering panel board, a 
patent on which has just been granted, 
has been devised to suit such conditions. 
This panel board has been designed to 
permit the rearranging of office space 
without disturbing the wiring circuits at 
the distributing center. By means of it 
any number of lighting circuits may be 
connected with any meter, and conversely 
any meter may be connected with any cir- 
cuits desired. 

The panel board consists of a slate or 
marble slab, on the front of which the 
distributing busbars are placed horizon- 
tally with their accompaniment of 
switches and fuses. The meter loops are 
grouped around the main switch and the 
entrance of the main conductors. The 
meter loops are connected through the 
slab with a set of busbars on the back of it 
that run vertically and cross at right an- 
gles the distributing bars on the front just 
referred to. At every other point of in- 
tersection there is drilled a hole through 
the slab, which permits of the connection 
of the meter busbars at the back with the 
distributing busbars on the front. These 
connections are made by means of copper 
screw plugs, which are run through the 
distributing bar on the front of the 
hoard, passed through the hole in the 
slab, and are screwed into the meter bus- 
bar on the back. By means of these con- 
nections the circuit from any of the light- 
ing branches can be connected with any of 
the meter circuits. The plugs that are 
used for this connection are finished with 
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a black head. The holes that are not 


used are plugged up with short dummy 
screws, having a copper-finished head. 
Since all the circuits and holes are num- 
bered it is possible to see at a glance just 
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MCWILLIAMS’ METERING PANEL 


what circuits are connected to a particu- 
lar meter. 

These panel boards are made for both 
two and three wire distributing circuits 
and with or without switches in the 
branch circuits. They can be made up 
to accommodate any number of branches 
and any number of meters. The accom- 
panying illustration shows one of these 
panel boards, equipped with twelve meters 
and twenty branches, all of which are 
completely interchangeable. The McWil- 
liams metering panel boards are manufac- 
tured by the J. Lang Electric Company, 
116-128 Lincoln Street, Chicago. 
edo 

The Westinghouse Electric Favorite 

Range. 

Cooking by electricity is the modern, 
Sanitary, safe, quick and labor-saving 
method. It means no fire to kindle and 
Keep up, no ashes, no smoke, no dirt, no 
gas fumes, no menacing probability of ex- 
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plosion. Electricity furnishes heat in the 
only form that is absolutely sanitary and 
free from all objectionable features. That 
it is an ideal heat for cooking purposes is 
apparent from its very nature. 

The Westinghouse Elec- 
tric Favorite range is put 
forward as an ideal de- 
vice for utilizing electric 
heat in cooking is appar- 
ent from the scientific 
construction of its heat- 
ing element. The prin- 
ciple of the electric 
heater has been known 
and made use of for 
many years. There has 
remained, however, a 
problem for the engineer 
to work out, namely, the 
construction of a heating 
element combining effi- 
ciency, simplicity and 
durability in a manner 
that the stove might be 
recommended for daily 
domestic use. This prob- 
lem has been solved in a 
highly satisfactory man- 
ner in the construction 
of the heating element of 
this new range. It is 
made of a practically in- 
destructible material that 
converts the current into 
heat at the exact point 
where it is wanted and 
in the most effective 
manner. It is so simple 
in construction that 
there is no possibility of its getting out 
of order or requiring repairs. 

The range corresponds in appearance 
with the most modern design of gas 
range. The cooking surface consists of 
six distinct heating units, each of which 
can be used independently of the others. 
Both the oven and the broiler are located 
above the stove so that no stooping is re- 
quired. The oven is heated by five dis- 
tinct heating units so connected that any 
one or combination may be used without 
switching in the others. The broiler is 
heated by five units similar to the oven. 
This heating by separate units makes it 
possible to regulate the heat with great 
exactness and keep it at the temperature 
desired. Beneath the broiler is located 
the reservoir, getting its heat from a 
double immersion coil. Under the cook- 
ing surface is an open plate-warmer and 
beneath this is a shelf for cooking uten- 
sils. Thus it is more complete than any 
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gas range and also more convenient and 
practical. : 
The units in the oven and broiler are 
designed for 320 watts each, and those 
or. the cooking surfaces for 500 watts 
each. The water heater takes 700 watts. 
All of the heating units are readily ac- 
cessible for cleaning. There are no stove 
lids to bother with, for the heat is in the 
stove top itself and not underneath, as 
in all other stoves except the electric. The 


WESTINGHOUSE ELECTRIC FAVORITE 
RANGE. 


heat is always uniform so that cooking 
and baking can be done better and in less 
time than on another stove. The range 
needs no chimney connection and so it is 
not limited as to location. 

ede 
Detachable Push-Button Switch. 


While there are many good switches on 
the market at present, with mechanisms 
that are well-nigh perfect, the switch 
herewith described is claimed to more 
than meet the requirements. 

The feature of this switch is that the 
plug mechanism can be very quickly taken 
out for inspection, repair or replacement, 
without in any way disturbing the con- 
nections. 

The method of installation is very sim- 
ple. When the wiring work is entirely 
completed, and the plastering and decora- 
tion of the walls are done, the black sheet 
fiber filler is removed from the box, the 
plug mechanism is inserted, and the-face- 


1110 


plate is put on. If the plug mechanism 
is properly inserted, there will be no bind- 
ing of the buttons in the face-plate holes. 
The button and plate screw holes should 
be properly lined up before the plate is 
screwed on. | 

The best of material and workmanship 
are used in the construction of the mech- 
anism, and the lock and unlock are both 
positive. A dummy plug and a dummy 
plate without buttonholes can be obtained 
for use with this type of fitting. These 
are used to replace the mechanism plug 
and the buttonhole plate when at any time 
it is desired to run a circuit through the 
box. 

The detachable push-button switch is 
manufactured by the Metropolitan 


DETACHABLE PUSH-BUTTON SWITCH. 


Switchboard Company, of New York city, 
and the plug mechanism is guaranteed 
‘or two years from date of purchase. 
CH 
Severe Test of the Couple-Gear Truck. 

The accompanying illustration shows a 
five-ton “Couple-Gear” electric truck, un- 
loaded, hauling a thirteen-ton planing ma- 
chine loaded on a three-ton trailer, a 
truly remarkable performance, which was 
recomplished without a hitch. This oc- 
curred in March of last year, when the 
Oliver Machinery Company, of Grand 
Rapids, Mich., moved their entire equip- 
ment of machinery from their old location 
to a new plant. The work of dragging 
the many heavy machines out of the old 
plant on two trailers, hauling them to the 
new plant, and then dragging the ma- 
chines into the building, was done by the 
five-ton electric truck. The largest com- 
bination load hauled was five tons on the 
truck and eleven tons on the trailer, which 
was handled with apparent ease. 

The photograph which we reproduce 
was taken on a two-and-one-half per cent 
grade which had been recently covered 
with six or eight inches of gravel, a fact 
which makes the performance all the more 
remarkable. 
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The “Couple-Gear” truck was manu- 
factured by the Couple-Gear Freight 
Wheel Company, of Grand Rapids, Mich. 
Particulars of the trucks manufactured 
by this company were given in the ELEc- 
TRICAL REVIEW AND WESTERN ELEC- 
TRICIAN of February 13 and April 10, 
this year. 


ede 
A New Line of Wagner Transformers. 

The Wagner Electric Manufacturing 
Company, of St. Louis, has just placed 
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wattmeters, leakage current has appar- 
ently receded into the background, iron 
loss in watts coming to the front; leakage 
current is no longer tabulated, discussed 
or referred to in engineers’ specifications. 
Up to recently this caused no substantial 
danger to the transformer user, as low 
leakage had become inherent to all designs 
Recently, however, and particularly within 
the last two years, sheet steel has under- 
gone radical improvement. This im- 
proved steel, variously termed “alloy 
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COUPLE-GEAR ELECTRIC TRUCK. 


on the market an entire new line of “cen- 
tral station” or “distributing” trans- 
formers. In announcing this new line the 
company calls attention particularly to 
the following considerations: Leakage 
current, ability to stand excess line volt- 
age, proper ratio between iron and cop- 
per losses, parallel operation, equipment 
of taps for varying the ratio, method of 
insulation and facility of repairs. Re- 
cent marked improvements in transformer 
design and construction give new sig- 
nificance to some of these points hereto- 
fore neglected, and they may therefore 
at this time be discussed to advantage. 

In the early days when there were only 
two or three companies manufacturing 
transformers, leakage current was of 
prime importance. Tables of transformer 
data in the manufacturers’ catalogues con- 
tained no such feature as “core loss in 
watts.” There were no commercially 
available wattmeters and “leakage am- 
peres,” as the tables designated that this 
matter of leakage or magnetizing current 
was the criterion of good design. The 
Wagner Company attained distinction in 
those early days by producing a trans- 
fcrmer with low-leakage amperage. 

With the introduction of commercial 


steel,” “silicon steel,” etc., permits high- 
leakage current while still retaining small 
iron losses in watts under normal operat- 
ing pressures. High-grade transformer? 
will have low iron loss in watts as well as 
low-leakage current. The inferior types 
will be much lighter in weight, and al- 
though possibly having the same core loss 
in watts may also show a very heavy leak- 
age current. : 

High-leakage current involves two very 
serious disadvantages, namely, transmis- 
sion lines and generators are loaded up 
with current of low power-factor unne- 
cessarily, and transformers with heavy 
leakage currents will not withstand rea- 
sonable excesses of line voltage. High- 
leakage current indicates high magnetic 
induction in the steel of the transformer. 
Transformers operating normally under 
high magnetic induction will not safely 
withstand reasonable variations of line 
pressure. If during intervals of heavy 
load the line pressure goes up. say, as it 
sometimes does, ten per cent, two things 
will happen—the leakage current will in- 
crease rapidly and may equal full-load 
current, with no actual load on the trans- 
former, and not only will the leakage cur- 
rent run away but the iron_loss,in the 
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transformer becomes very excessive. Trans- lead to abnormal design as to division 
formers, though normally low in iron of losses between iron and copper. For 
loss, if high in leakage current, will rise. instance, a transformer with 100 watts 
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LARGE SIZE OF WAGNER 
CENTRAL-STATION 
TRANSFORMER. 


WAGNER 10-KILOWATT CORE-TYPE 
CENTRAL-STATION TRANSFORMER 
WITHOUT SHELL. 


cnormously in iron loss under increased 
line pressure. 
Under the subject, proper ratio be- 


total loss might be designed with twenty 
watts in iron loss and eighty watts in 
copper loss at full load. This same trans- 
former might be designed with fifty watts 
iron and fifty watts copper loss. While 
the first would be preferable for strictly 
lighting service, it would be less suitable 
for motor service, as the copper loss 
would become excessive under slight over- 
load, while the second would not. Fur- 
ther, the transformer sacrificed in copper 
loss to save in iron losses simply throws 
the higher losses into the peak load. Cen- 
tral-station transformer stock must be 
largely interchangeable for either lighting 
or motor service. It is very alluring to 
see a five-kilowatt transformer advertised 
as having an abnormally low iron loss in 
watts, but the transformer with an abnor- 
mally low iron loss should not lure the 
purchaser into an unwise investment. The 
immediate question should be, “What is 
the copper loss?” The Wagner Company’s 
policy is to strive toward a balance be- 
tween all elements. It is prepared, how- 
ever, in special instances where circum- 
stances warrant, to furnish transformers 
of any desired efficiency in iron or copper 
losses. 

This discussion leads directly to the 
question of parallel operation. It is 
tween copper and iron losses, it may be claimed that there are two classes of 
pomted out that the desire for a trans- transformers sold for parallel operation— 
former with high all-day efficiency may those intended to take their share of the 


REPAIR UNIT FOR CORE-TYPE 
WAGNER CENTRAL-STA- 
TION TRANSFORMER. 
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load and those not intended to take their 
share of the load, and that when one of 
two transformers operating in parallel 
burns out, it is almost sure that the bet- 
ter transformer has broken down. The 
Wagner Company points out how copper 
losses, regulation and impedance will in- 
dicate whether a transformer will stand 
up under its share of the load or will 
shirk and cause burnouts in the other in 
bank with it. 

Wagner central-station transformers are 
equipped with connecting boards within 


CONNECTING BOARD FOR VARYING THE 
RATES OF TRANSFORMATION AND IN- 
TERCHANGING PRIMARIES. 


the case, as shoWn in an accompanying 
illustration, so as to obtain any of the fol- 
lcwing ratios of transformation : 
1,100/2,200-110/220 
1,080/2,160-110/220 
1,100/2,200-115/230 
This enables the operation of the trans- 
former at different ratios according to 
the demands upon its particular circuit. 
The method of insulation employed in 
transformers is largely a manufacturing 
question, and manufacturers differ some- 
what widely on this feature, not so much 
as to the quality and character of mate- 
rials employed, but as to the method of 
application. A more compact winding 
can be developed with somewhat smaller 
iron and copper losses with singie-cov- 
ered wire in the primaries than with 
double-covered wire. Manufacturers agree 
that a single cotton covering is in itself 
insufficient insulation. The division of 
opinion comes on the question of whether 
to wind the coils first with cotton-cov- 
ered wire, injecting additional insulation 
from the outside after the coils are com- 
pleted or to employ sufficient insulation 
to begin with and omit the injecting 
process afterward. With reference to this 
discussion of the advisability of the im- 
pregnation or injection process, the Wag- 
ner Company, although having at its fac- 
tory an impregnation system ‘hat has 
been in service to a/limited extent for 
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seven or eight years, believes it to be a 
safer procedure to equip transformers 
with all necessary insulation without im- 
pregnation than to depend partly upon 
the uncertainty of the impregnating proc- 
ess and partly upon the covering of the 
wire. 

In these new Wagner transformers 
facility of repairs has been given especial 
consideration. In the sizes employing the 
core type a repair unit as shown is fur- 
nished, consisting of a half set of primary 
and secondary windings, together with 
the section of the iron core upon which 
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{er an equipment of electric automobiles 
whereby the motive power of its present 
immense delivery contract business will - 
be changed over from horses to machines. 


Before this step was finally taken by 
the Piercy Company, almost a year was 
occupied in the refinement of detail un- 
der which the new system will be carried 
into practice, and the entire service now 
rendered by this company was first thor- 
oughly analyzed by the engineering de- 
partment of the Studebaker company. 
As assurance to the Piercy company and 
its customers, its mechanical department 
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should be devoted to automobile-garage 
purposes. 


It has at present an equipment capable 


of caring for 400 horses and 250 delivery 
wagons and trucks, and with the use of 


machines there will be ample accommoda- 
tion for about 500. In Brooklyn there 
is a substation on Cleremont Avenue 
which will accommodate fifty machines; 
and additional substations will probably 
be added in the Bronx, on Long Island, 
and in Jersey. 

It is generally conceded that the con- 
version of the equipment of this well- 
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PIERCY'’S ONE-HORSE AND TWO-HORSE TEAMS, AND OPPOSITE THEM THE RESPECTIVE STUDEBAKER 
ELECTRIC AUTOMOBILES THAT REPLACE THEM. 


these coils are wound. In the event of a 
ccmplete burnout from overload, two of 
these repair units can be easily installed 
by the user. In the sizes built in the 
shell type one-half set of primary and 
secondary windings can be supplied as re- 
pair parts, but in these sizes no iron sec- 
tion is included, as the coils are wound 
independent of the iron. 

Ho 
Automobiles Supplant Horse Vehicles. 
The passing of the horse was never more 

significantly indicated than by the con- 

tract just executed between the H. C. and 

A. I. Piercy Company and the Stude- 

baker Bros. Company of New York, in 

which the former purchases from the lat- 


will have the guidance and direction of 
the Studebaker Company’s engineers un- 
til the Piercy organization is thoroughly 


qualified to handle the installation inde- 


pendently. 

The present headquarters of this com- 
pany are located on West Fifteenth Street, 
and comprise a six-story and basement 
building, containing about 90,000 square 
fcet of floor space. The structure is a 
comparatively new one, and is practically 
fireproof. Two elevators are in service 
capable of handling the heaviest ma- 
chines; and the stable fittings with which 
this building is at present equipped were 
installed in such a manner as to permit 
their easy removal whenever the buildin: 


known and reputable organization will 
add considerable stimulus to the use of 
commercial automobiles in New York 
city, and will lead many firms into the 
use of machines which would otherwise 
hesitate for some time to invest in them. 
espe 
Western Union Must Pay. 

Judge Pollock in the Federal court, 
Topeka, Kan., has upheld the law creat- 
ing the State Tax Board and affirming 4 
tax of $3,154,000 assessed by the board 
against the Western Union ‘Telegraph 
Company. 

The company brought suit, declaring 
the assessment excessive and the board's 
act unconstitutional. 
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GREAT BRITAIN. 
(Spectal Correspondence.) 


Loxpon, MAY 29.—A short while ago the Comptroller General 
of Patents revoked the Bremer arc lamp patent on the ground 
that it was not being worked to an adequate extent in the 
United Kingdom. This decision was come to under the powers 
of Section 27 of the new Patents Act, and was upon the petition 


of a Mr. Brauliks an importer of German arc lamps, against 
whom, by the way, the Westinghouse Company, as owner of the 
British rights of the Bremer lamp, had instituted proceedings 
for infringement of patent. General satisfaction, however, is felt 
now that the Appeal Court has reversed the decision of the 
Comptroller General and restored the patent. The Appeal Court 
judge stated that he was satisfied the British Westinghouse 
Company had done, and was doing, its best to create an arc 
lamp industry in this country, and he apprehended that when 
the action for infringement of copyright was settled, the com- 
pany would be able to carry on a successful business. In this 
connection it may be mentioned that the Westinghouse Company 
has instituted proceedings against some half a dozen other 
makers of flaming arc lamps in this country for infringement 
of the Bremer patents, and if they are all proceeded with there 
is an interesting time ahead in the courts. With at least one 
of them negotiations have proceeded with regard to granting a 
license, and this course of action may dispose of a few of the 
actions. At the same time the Westinghouse Company is face 
to face with a curious position with regard to the validity of 
its own patents in relation to a patent held by one Hogner, 
chief engineer to the Korting & Mathiesen Company of Germany. 
Owing to the doubt surrounding this question the Westinghouse 
Company and the Korting & Mathiesen Company have entered 
into agreements, but it is probable that the decision of the 
Appeal Court referred to above may force the testing of the 
validity of both of these patents. 

At the annual dinner of the National Telephone Company 
last week end it was hinted that that would be the last of 
those annual functions, an echo of the statement recently made 
by the Postmaster General that it was probable the company 
would be taken over by agreement before the actual expiration 
of its license. If this course of action is taken, it will be in 
order to preserve continuity in construction work, which the 
company naturally is inclined to restrict with a view to insuring 
a return upon all capital expended during the remainder of its 
term. In other words, should the company run the full term, 
viz., until December 31, 1911, it would be necessary to abandon 
the policy of installing plant in advance of immediate wants 
because under the purchase agreement the undertaking is to be 
purchased without consideration for good-will, and merely upon 
the value of the plant. The Postmaster General foresees that 
this policy might result in considerable delay in the expansion 
of the business when he comes to take it over; hence his desire 
to acquire the company’s business at as early a date as possible. 

C. H. Merz, of London, who was responsible for the con- 
Version to electric traction of the first steam railway in Great 
Britain, has been invited to prepare a report upon the electrifica- 
tion of the Central Argentine Railway. 

A bill has been passed authorizing an extension of the Cen- 
tral London Railway known as the “tuppeny tube” from the 
Bank station to Liverpool Street, where it will join up, by 
means of a subway, with the main lines of the Great Eastern 
Railway. This will be an important improvement in means of 
locomotion in London; so important, in fact, that it was opposed 
by another company inasmuch as it will create a certain amount 
of competition on a route which is at present very badly served. 

The House of Commons has refused to release the National 
Electric Construction Company from its obligation to put down 
a surface contact system in Folkestone. The company claimed 
that no surface contact system was a commercial success, but 
full information was placed before the committee by the op- 
Ponents with regard to the working of the Lorain system at 
Wolverhampton and apparently the committee was satisfied to 
the contrary. 
bet An action has been heard in the law courts this week 
A ween C. A. Gould, of the Gould Storage Battery Company of 
oe and the London Electrobus Company, in which the 
(on Claimed $16,100 for batteries supplied to the company 
ial ts buses in London. In giving judgment for the amount 
rey: the judge made some strong remarks concerning the 
ude? of the company in the matter of arranging for the tests 
dir r the contract to be carried out. He charged one of the 

ectors with having wilfully prevented the tests being carried 


out, and also with having wilfully misinformed Mr. Gould con- 
cerning the flotation of an English Gould Storage Battery Com- 
pany. 

In Bradford the tramway gauge | 
neighboring town of Leeds the gauge is 4 feet 8% inches. 
At one time through running between the two systems ap- 
peared to be out of the question, but the Bradford tramway 
manager succeeded in inventing an extensible gauge tramcar 
truck which adjusts itself automatically as it proceeds from 
one gauge to the other. So successful has a trial of through 
running by means of this truck proved, that the two authorities 
have decided to inaugurate a ten minutes’ through service. 

At the annual meeting of the British Westinghouse Com- 
pany last week when a considerable loss on the year’s working 
was announced the vice-chairman of the company expressed 
the opinion that electrical engineering in Great Britain would 
never be on a sound footing until purchasers of machinery re- 
alized the enormous advantages of standardization. He stated 
this had been the main factor in American and German success. . 

It is expected that the Institution of Electrical Engineers 
will be in its new home on the Victoria Embankment by the 
end of next month. A considerable number of technical books 
have recently been acquired and the institution can boast of 
being in possession of the finest technical library in the United 
Kingdom. G. 


EASTERN CANADA. 
(Special Correspondence.) 

OTTAWA, JUNE 5.—Provincial ownership of long-distance 
telephone lines was unanimously favored by the Southern Coun- 
ties Independent Telephone Association, at its first annual con- 
vention held in the city of St. Thomas, Ont., last week. 

The special telephone committee of the City Council of 
Toronto has recommended that the city renew its application to 
the Ontario government for a referendum on the question of 
taking over, by the government, of the telephone service through- 
out the province, and that the cities and towns of Ontario be 
requested to co-operate in having a vote of the people taken on 
January 1, 1910. 

The first units of the great hydraulic power plant at Fort 
Francis, Ont., that is nearing completion there, will likely be 
turned on in August next. As a result many large industries 
are already being established in the neighborhood. 

Sir Edward Clouston, president of the Bank of Montreal, 
has been elected a director of the Kaministiquia Power Company, 
which has harnessed the Kakabeka Falls, near Fort William, Ont. 
The company has made excellent progress, in the short time it 
has been in operation, and it is understood that the company’s 
bonds amounting to $1,500,000, and stock, $2,000,000, will shortly 
be listed on the Montreal and London, England, stock exchanges. 

Private dispatches from Mexico City state that the real 
story of the break in the Necaxa dam of the Mexican Power 
Company in which so many Canadians are financially interested, 
has been suppressed. There is every reason to believe that the 
dam has been destroyed and the damage, in consequence, will be 
enormous. A. V. W. 


is four feet and in the 


WESTERN CANADA. 
(Spectal Correspondence.) 


WINNIPEG, JUNE 7,~Sealed tenders will be received by J. H. 
Truesdale, city clerk, until five o’clock, June 22, for the supply 
of the following electrical machinery: (A) 500-kilowatt, 2,200- 
volt, 60-cycle, 150 revolutions per minute, two-phase generator, 
exciter and switchboard, installed complete. (B) 750-horsepower, 
150 revolutions per minute, vertical cross-compound Corliss en- 
gine, wtih the necessary condensing apparatus, installed complete. 

A syndicate of French capitalists, represented by Short, 
Cross & Biggar, attorneys, Edmonton, Alta., will in all probability 
be granted a franchise for the construction of 180 miles of elec- 
tric car lines radiating from Edmonton, Ala. One of the fran- 
chises was held by the city and the Council is strongly in favor 
of the proposition. 

The Manitoba government has purchased the telephone sys- 
tem owned and operated by the municipality of Turtle Mountain. 
The municipality found that it was unable to operate the system 
as cheaply as the government, therefore decided to sell out. 

The annual meeting of the Canadian Street Railway Associa- 
tion was held in Winnipeg May 31, June 1 and 2. The proceed- 
ings, as usual, were held in camera, but it is understood several] 
interesting decisions were arrived at pertaining to street-railway 
matters in the Dominion. The election of officers resulted as 
follows: President, D. McDonald, manager of/the Montreal:Street 
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Railway Company; vice-president, T. Anderson, manager of the 
Sandwich, Windsor & Ambhertsburg Street Railway Company; 
secretary, Acton Burrow, managing director Railway, Marine and 
Shipping World, Toronto, Ont.; executive, P. Dubee, secretary- 
treasurer of the Montreal Street Railway; E. A. Evans, general 
manager Quebec Railway, Light and Power Company; J. E. 
Hutchinson, Ottawa Street Railway; R. J. Fleming, manager 
Toronto Street Railway: C. B. King, manager of the London 
Street Railway; assistant secretary, a new office created at the 
convention, Audrey Acton Burrows, of the Railway, Marine and 
Shipping World, Toronto, Ont. The delegates to the convention, 
of which there were about thirty, were entertained at luncheon 
by Wilford Phillips, general manager of the Winnipeg Electric 
Railway Company, and were also taken for trips over several 
of the suburban lines. The selection of the date and place of 
next year’s meeting was left in the hands of the executive. 

At a meeting of the Ellisboro Rural Telephone Company, held 
at Napinka, Man., it was decided to call for fifty per cent of the 
subscribed capital in order to receive the assistance of the Mani- 
toba government for the construction of a rural telephone system, 
Address G. P. Campbell, Napinka, Man. 

The Alberta government has decided to install automatic 
telephone systems in East Calgary and Lethbridge. A contract 
for this purpose has already been let to the Automatic Electric 
Company, Chicago, lll. It is the intention of the government to 
install automatic systems in all exchanges throughout Alberta 
as soon as circumstances permit. Address W. H. Cushing, 
minister of public works, Edmonton, Alta. 

The Western Canada Power Company, with headquarters at 
Vancouver, B. C., is the name of the company which will im- 
mediately take over the works and assets of the Stav Lake 
Power Company. This concern has a capital of $5,000,000 and 
is backed by a number of capitalists of Montreal, Que. It is 
the intention of the company to immediately develop an in- 
creased “head” and supply a number of industries in the vicinity 
of Vancouver, B. C. 

After being in session for two weeks the arbitration board 
appointed at the request of the employes of the Winnipeg Elec- 
tric Railway Company, of Winnipeg, Man.. has arrived at a 
decision. The men asked for a nine-hour day with ten hours’ 
pay, but the company refused to consider the question. It was 
pointed out by the men that living has increased in Winnipeg 
during the past year and this was the chief ground upon which 
the advance in salary was asked. W. J. Christie was ap- 
pointed to act for the company, J. G. O'Donoghue by the men, 
and the Dominion government selected Rev. C. W. Gordon 
(Ralph Connor) as chairman. The finding was unanimous and 
was accepted by both the company and the men. In short, it 
provides for an increase of one cent per hour on a sliding 
scale, ranging from 21 cents for new men to 27 cents for men 
who have been in the employe of the company for four years 
and more. Several minor concessions were granted the men, 
namely selection of runs by priority, which was virtually in 
effect before the arbitration. 

The following are the details of the machinery, for which the 
city of Winnipeg will receive tenders until 11 a. m., August 2, 
all prices to be f. o. b. Winnipeg, Man.: (a) Five 5,200-horse- 
power turbines, two 450-horsepower turbines; (b) five 3,000-kilo- 
watt generators, two 250-kilowatt generators: (c) six step-up 
transformers: (d) light, heat and power systems: (e) protective 
apparatus: (f) electric traveling cranes: (g) auxiliary apparatus. 
Plans and specifications may be seen at the offices of Smith, 
Kerry & Chace, civil engineers, Toronto, Ont.: William Kennedy, 
C. E.. Y. M. C. A. Building, Montreal, and at the municipal power 
offices, Winnipeg, Man. Tenders for the supply of the above 
machinery should be addressed to Magnus Peterson, secretary 
civic board of control, Winnipeg, Man. R. F. R. 


IMPORTANT DEVELOPMENTS. 
(Special Correspondence.) 


OSWEGO LIGHT AND POWER—The New York Public Serv- 
ice Commission, Second District, has authorized the Oswego 
County Light and Power Company to increase its capital stock 
from $100,000 to $1,000,000 and to issue $4,000,000 bonds. This 
company has a comprehensive scheme for the development of the 
waterpower on the Salmon River. 


TO, REORGANIZE WHITNEY COMPANY—The Whitney 
Company is to be reorganized shortly, it is stated, and work at 
the great plant will be resumed without delay with ample 
capital. It is not known as yet what interests will come into 
possession of the property. This feature of the case will be 
determined by Judge Pritchard’s decision, which, it is expected, 
will be rendered some time next month. 


STOCKHOLDERS OF NIAGARA FALLS POWER COM- 
PANY AUTHORIZE MORTGAGE—Stockholders of the Niagara 
Falls Power Company have authorized the placing of a mortgage, 
or deed of trust, upon the company’s Canadian and American 
property, rights, privileges and franchises to secure a six per 
cent bond issue of $25,000,000, payable January 1, 1922. Certain 
debentures mature between April, 1910, and November, 1914, 
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and the directors in connection with their refunding considered 
this an opportune time to deal with the question of financing 
additional construction on the Canadian side. 


COLUMBIA POWER, LIGHT AND RAILWAYS COMPANY 
—This holding company has been incorporated in Delaware to 
take over the stock and bonds of the following companies op- 
erating in Pennsylvania: Berwick Electric Light Company, Ber- 
wick; West Berwick Electric Light Company, West Berwick: 
Columbia and Montour Electric Railway Company, Danville and 
Bloomsburg Street Railway Company, Irondale Light, Heat and 
Power Company, Irondale; United Gas and Electric Company, 
Bloomsburg; Standard Gas Company, Danville; Standard Elec- 
tric Light Company, Danville; Nescopeck Electric Light, Heat 
and Power Company, Nescopeck. The Columbia Power, Light 
and Railways Company, the new holding company, approaches 
in capitalization $1,250,000 and owns the electric lighting and 
gas properties of Danville, Bloomsburg and Berwick and the 
electric railways connecting these towns. Prominent men of 
Harrisburg, Pa., are largely interested in it. ° 


THE SOUTHERN POWER COMPANY—Following the an- 
nouncement that the Southern Power Company, of Charlotte, has 
taken over the electric lighting interests at Chester, S, C., and 
will have charge of the lighting of that town, and the furnishing 
of power for a number of industries, comes the later announce- 
ment that the Chester Power Company has been chartered under 
the laws of, New Jersey for the purposes mentioned, the Southern 
Power Company having launched the new company as a sub- 
sidiary concern, with $50,000 capital to begin with. As the 
Southern Power Company has interests equally as important in 
a score of other towns, the organization of this company is con- 
sidered to be of special significance, though none of the officials 
have given out a statement concerning the newly organized con- 
cern. The many other large contracts ‚and interests of the 
Southern Power Company in cities and towns all over the 
Piedmont section of the Carolinas have been so far operated 
directly by the Southern Power Company with the single excep- 
tion of the Chester interests. It may be stated that Dr. Gil 
Wylie, president of the Southern Power Company, is also presi- 
dent of the new ,subsidiary company, the Chester Power Com- 
pany, of Chester, S. C. 


THE INTERSTATE LIGHT AND POWER COMPANY—This 
company has recently been incorporated with a capital of $750, 
000 and headquarters at Galena, Ill, for the purpose of con- 
structing a large electric power plant with a capacity of about 
5,000 kilowatts, and of building about twenty-six miles of primary 
power lines and sixteen miles of secondary lines, these to ex- 
tend throughout Jo Daviess County, Ill., and La Fayette, Grant 
and Iowa counties, Wis. The main transmission line will extend 
from Galena, Ill, to Platteville, Wis., furnishing twenty-four- 
hour-lighting service to these two cities and all of the inter- 
vening towns. This new company has acquired all of the 
properties, franchises and power contracts of the Tri-State Light 
and Power Company, of Galena, Ill, and the Platteville Electric 
Light and Power Company, of Platteville, Wis. The individuals 
interested in this project are men well known in this line of 
business, The designing engineers are H. M. Byllesby & Co. 
American Trust Building, Chicago, Ill. The directors of the 
power company are as follows: A. O. Fox, Madison, Wis.; Fred 
Krog, Platteville. Wis.: Geo. B. Caldwell, Chicago, Ill; M. S. 
Sickle, Platteville, Wis.; O. E. Osthoff, Chicago, Ill; A. T. 
Rogers, Madison, Wis.; M. F. Fox, Madison, Wis. 


LIGHTING AND POWER. 
(Spectal Correspondence.) 
DELIGHT, ARK.—John Hill is to construct an electric-light 
plant here. 


PALACIOS, TEX.—A,. C. Randolph has been granted a fifty- 
year franchise for an electric-light plant. 


CHICO, CAL.—The Sierra Electric power Company has been 
granted an electric franchise in that city. 


_ TULIA, TEX.—The Tulia Light and Ice Company has beent 
Incorporated with a capital stock of $10,000. 


LOS ANGELES, CAL.—The West Side Electric Company has 
been incorporated with a capital stock of $75,000, 


PALO ALTO, CAL.—This place has voted bonds for the 


erection of an electric lighting system and for an electric fire- 
alarm system, 


MAMMOTH SPRINGS, ARK.—The Mammoth Springs Elec 


tric Light and Power Company has been incorporated with 8 
capital stock of $10,000. , 


SAN FRANCISCO, CAL.—The Economic Gas Company of 
Santa Cruz, Cal., has filed articles here. The company aa 
talized at $1,500,000, and is authorized to manufacture an 
electricity as well as gas for lighting purposes. 

c 

KALISPELL, MONT.—The Kalispell Water and Electr 


a 
Company has sold its entire plant to the” Northern Idaho- Morore. 
Power Company, which will-expend somé $200,000 oñ>imP 
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ments here and $100,000 on the improvement of the plant at Big 
Fork. 


CALVERT, TEX.—The Calvert Water, Ice and Electric Light 
Company is spending $40,000 in improving its plant. 


GASTONIA, N. C.—The Loray mill is now being operated by 
elettricity supplied by the Southern Power Company. 


LOS ANGELES, CAL.—The Surf Light and Power Company 


bas been incorporated with a capital stock of $6,000. 


MAHNOMEN, MINN.—The Village Council has purchased an 
electric-light plant from Fairbanks-Morse for $4,360. C. 


JAMESTOWN, N. D.—The Western Electric Company is to 
add an extensive heating equipment to its plant, involving an 
outlay of from $20,000 to $22.000. C. 


EL PASO, TEX.—The Alpine Power Company has been in- 
corporated here, with a capital stock of $35,000, by R. B. Slight, 
H. W. Townsend and I. H. Derrick.. 


EVERETT, WASH.—J. A. Soderburg has arranged with the 
owners of water rights at Sunset Falls to construct an electric 
plant there, which will generate at least 7,000 horsepower. 


NORTH YAKIMA, WASH.—A. N. Mougin has announced that 
within a year he will build a power plant on the Yakima River, 
which will furnish electricity to the amount of 10,000 horsepower. 


ANOKA, MINN.—The joint council and citizens light and 
waterworks committee recommends that $40,000 be offered the 
owners of the electric-light and water plant for its purchase by 
the city. C. 


SAN ANTONIO, TEX.—The St. Anthony Hotel Company will 
install a separate electric power and lighting plant. Plans have 
been adopted for an addition to be built to the present hotel 
building, at a cost of $500,000. 


FRANKFORT, IND.—The Indiana National and Illuminating 
Company, of this city, has been succeeded by the Indiana Light- 
ing Company, which will erect and equip a large lighting plant 
here. The company is capitalized at $4,500,000. S. 


DOTHAN, ALA.—The city has engaged J. B. McCrary & 
Company, Empire Building, Atlanta, Ga., to design and supervise 
the construction of electric-light and waterworks systems, for 
which a $20,000 bond issue was recently reported voted. H. W. 
Lisenby, clerk. 


WORCESTER, MASS.—A fretition has been filed with the 
city clerk by the Connecticut River Power Transmission Coni- 
pany announcing its desire to bring its power to the city. The 
announcement has met with a very favorable response from most 
of the manufacturers, 


ATHOL, MASS.—The New Athol Gas and Electric Company 
is completing plans for a new power station in Wendell. A large 
concrete dam will be built about 150 feet from the present power 
house at Wendell, that will have about three times the storage 
capacity of the present dam. 


GONZALES, TEX.—The Gonzales Electric Light and Power 
Company has contracted with the Westinghouse Electric aud 
Manufacturing Company, Pittsburg, Pa., for a 350-kilowatt gener- 
ator, to develop about 460 horsepower. It is to furnish power for 
a cotton mill and other local industries. 


NORTH YAKIMA, WASH.—The Eagle Valley Development 
Company has been incorporated here with a capital stock of 
$40,000 by Owen Jones, Harry V. Bonniwoll and Reuben L. Gar- 
rett. The company will maintain offices in this city and supply 
electricity for power and lighting purposes, 


CHICAGO, ILL.—The Pullman Company has let contracts for 
improvements at its plant at Pullman, Il., which ultimately will 
cost about $3,000,000. Besides new shops there will be an 8,000- 
horsepower electric power house, 200 by 150 feet, which is to 


Fo $100,000, and which will furnish power for the passenger 
Shops. l 


NUEVO LAREDO, STATE OF TAMAULIPAS, MEXICO—The 
contract has been lët by the Nuevo Laredo Light and Power 
Company for the erection of a large electric power and light 
plant here. The plant will furnish the town with light and power, 


and it is said that the company is planning to install an electric 
street railway. D. 


GUADALAJARA, MEXICO—Work is to be started very soon 
On the construction of the electric transmission line to convey 
Power from this place to the mining districts of Hostotipaquillo 
and Etzatlan, in the state of Jalisco. A shipment of 100 iron 
towers for the line has just been received. The total number of 
Such towers to be used will be 1,000. The contract has been let 
for the installation of a new hydroelectric plant at a point on the 
Santiago River near this place, which will furnish the power 
When it is completed. In the meanwhile power for the mining 
districts will be obtained from the Las Juntas plant of the Com- 
Pania de Tranvias, Luz y Fuerza, in this city. It is expected 

D. 


to have the line in operation by the coming fall. 
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RED BLUFF, CAL.—E. W. Stores and W. D. Russel have 
each filed notice of appropriation of water for electric power gen- 
erating purposes. Mr. Stores, who has filed on 20,000 inches in 
Mill Creek, to be measured under a four-inch pressure, will divert 
the water about fourteen miles above the junction of Mill Creek 
With Little Mill Creek. 


TACOMA, WASH.—The St. Helens (Ore.) Mill and Power 
Company has been awarded water rights on Spirit Lake and 
the middle branch of the Toutle River, said to be valued at 
hundreds of thousands of dollars. The company plans spending 
about $1,000,000 in erecting a power plant and other industries 
in the St. Helens district. 


SUMPTER, ORE.—The Eastern Oregon Light and Power 
Company has been incorporated here, with a capital stock of 
$1,500,000, by Ray Nye, F. A. Harmon and John Rand. The Fre- 
mont Power Company, the Baker Light and Power Company and 
the Elk Light and Power Company will be merged into the new 
organization, with Mr. Nye at the head. 


ODESSA, WASH.—M. C. Osborne, representing the Washing- 
ton Water Power Company, of Seattle, Wash., states that the 
company has decided to accept the project of supplying this city 
with electric power if a satisfactory franchise can be secured. 
If. the details can be satisfactorily arranged the company will 
begin the service not later than July 1. 


BATAVIA, N. Y.—The Genesee County Electric Light, Power 
and Gas Company plant at Batavia, which furnishes electricity 
generated at Niagara Falls, will be sold June 17, and the receipts 
from the sale and other assets will be distributed among credit- 
ors. The debts of the company have been set at $96,318.73, The 
assets of the corporation are reported to be $120,616.73. 


HOUSTON, TEX.—Work on improvements which will cost 
$150,000 at the power plant of the Houston Electric Company 
has already begun. The company will have installed before Janu- 
ary 1, 1910, two fifty-horsepower boilers and two large steel stacks, 
with one 1,500-horsepower engine and an 800-kilowatt generator. 
New boiler houses will be constructed for the new boilers. 


MODESTO, CAL.—Attorney W. H, Hatton and Superintendent 
Archie Scott, of the La Grange Light and Power Company, have 
arranged for the purchase of a tract of land near this city, where 
substations are to be built. By consenting to run a power line 
through Empire, the company has been granted a right-of-way 
along the Modesto Interurban Railway line, between Hughson and 
this city. 


CHESTER, PA.—One of the largest and most important 
deals ever consummated in Delaware County has been closed by 
the International Gas and Electric Company, a western corpora- 
tion, assuming control of the Citizens’ Electric Light and Power 
Company, of Clifton Heights, which had been controlled by the 
Interstate Railways Company and the Philadelphia Suburban 
Electric Light Company, 


PLACERVILLE, CAL.—Jacob Snow has filed here a notice of 
location and appropriation of 15,000 inches of water flowing in 
the South Fork of the American River, the water to be taken 
out not far below the lower plant of the American River Electric 
Company. At this point Mr. Snow will divert the water and 
conduct it a distance of two miles to a point where a location 
has been secured for an electric power plant. 


MADISON, S. D.—The City Council has let the contract for 
installing two engines, eighty and 225 horsepower, respectively, with 
corresponding gas producers, at the electric-light plant, to the 
Minneapolis Steel and Machinery Company, of Minneapolis, Minn. 
The contract for the installation of two dynamos, fifty and 150 
kilowatts, respectively, with switchboards, was awarded to the 
Fort Wayne Electric Company, Fort Wayne, Ind. 


ANNISTON, ALA.—The Alabama Power Development Com- 
pany, financed by the Electric Bond and Share Company, of New 
York, has had a representative in this town seeking franchises 
for the installation of electric service shortly. Power is being 
developed at Jackson Shoals, and it is proposed to connect this 
town and Talladega with transmission lines. The local lighting 
and street-railway companies are controlled by the above-named 
interests, L. 


DANIELSON, CONN.—The legislative committee on incor- 
porations has made a favorable report on the resolution charter- 
ing the Cochrane Power Company, of this place. The special 
purpose for which the company is to be incorporated is to con- 
struct a pole line for the transmission of electricity to the mills 
of the Danielsonville Cotton Company from the plant which the 
latter company is building on the Quinebaug River, a distance 
of about five miles. 


MEXICO CITY, MEXICO—The hydroelectric plant of the 
Mexican Light and Power Company at Necaxa, which was re- 
cently put out of commission by a cave-in in one of the water- 
storage dams, has again been placed in operation and is furnish- 
ing the usual power in this city. As the company wished the 
work which it is engaged in at present at Necaxa to be com- 
pleted as soon as possible, they have taken over the entire con- 
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struction work from the contractors. The tunnel, which will 
divert the water of a river about six miles east of Necaxa into 
the Tenango reservoir, had been completed to within 100 metres 
of the end. The water in the Tenango reservoir will be led into 
another big reservoir through a 1,300-metre tunnel. The big 


main reservoir, which has a capacity of 45,000,000 cubic metres of 
water, is practically finished. 


SALISBURY, N. C.—The resumption of work on the $10,000,- 
000 electric development at Whitney by the Whitney Reduction 
Company grows more probable each day. Recently the receiver, 
Col. J. S, Henderson, I. H. Hale, of New York, and others in- 
terested, made a close inspection of the plant, and found that 
there had been no damage caused by the suspension of opera- 


tions. This plant, if completed, will be among the largest in 
the South at this time. L. 


COLORADO SPRINGS, COLO—The San Juan Water and 
Power Company has filed a certificate of incorporation. The 
company is capitalized at $1,000,000 and the stock is divided into 
10.000 shares, at a par value of $100 each. The incorporators are 
all of Denver. The principal offices of the company are to be 
located at Silverton, and announcement is made that a part of 
the business of the company will be carried on in E] Paso, La 
Plata, San Juan and Denver counties. 


COLORADO SPRINGS, COLO.—The Central Colorado Power 
Company, of this city, has just put its new turbine-generating 
plant into service. It is located at Shoshone, near Glenwood 
Springs. The plant is capable of generating 18,000 horsepower. 
The size of the tunnel through which the water runs may be 
judged from the fact that it is two-and-one-half miles long, six- 
teen feet wide and eleven feet high. Four hundred carloads of 
cement were used in its construction. 


ATHOL, MASS.—The Athol gas and electric-light plant has 
been sold to W. G. Webber of Marlboro. A new company has 
been formed, with the following officers: President, W. G. Web- 
ber; vice-president, W. D. Smith; directors, W. G. Webber, W. D. 
Smith, E. C. Mason, P. B. Webber, G. R. French. The new com- 
pany will retain the present office in Athol. Mr. Webber has re- 
cently come into possession of the Orange Electric Lighting Com- 
pany, and is also interested in the Marlboro plant. 


REDDING, CAL.—The Sacramento Valley Power Company 
has purchased the water in North Battle Creek, owned by half 
a dozen pioneer farmers of the Shingletown region. The sum 
paid was $100,000. The water was located twenty years ago for 
farming purposes. The Northern California Power Company also 
has its power plants on Battle Creek. The Sacramento Valley 
Power Company proposes using every inch of this water in de- 
veloping electrical power, thus increasing its output from 3,600 
to 15,000 horsepower. 


THE DES MOINES EDISON LIGHT COMPANY is about to 
close a contract for the erection of a new power plant which 
will represent an expenditure of upward of $175,000, and will 
result in an increase of sixty-five per cent of the power devel- 
oped by the company’s steam plant. The new plant will be 162 
feet long and 135 feet wide and will contain two stories and a 
basement. The new building will be erected on the river front 
north of Grand Avenue, and will occupy a part of the site now 
taken up with the company’s buildings. 


ALBANY, N. Y.—The Public Service Commission, Second Dis- 
trict, has authorized the Dansville Gas and Electric Company to 
execute a first and refunding mortgage for $125,000, securing the 
issue of thirty-year five per cent gold bonds. Of these $75,000 
is to be set aside to be used for redemption of a like amount 
of bonds now outstanding: $20.000 bonds is to be sold at not less 
than par, the proceeds to be used, $9,000 for the discharge of bills 
payable, $9,000 to be applied in payment of the cost of new exten- 
sions and improvements and $2,000 for the purpose of providing 
a working capital. 


KNOXVILLE, TENN.—William T. Lang, of Knoxville, is for- 
mulating plans for the organization of the Castle Cotton Mills, 
Limited, with a capitalization of $1,000,000. He has chosen a 
site and wil] build the plant after some ideas gleaned from a 
visit last year to a model mill property in England. It is pro- 
posed to erect the buildings of reinforced concrete. Power for 
operating the machinery will be obtained from the electrical 
transmission system of the Knoxville Power Company, which will 
extend its wires to Knoxville from the waterpower plant on 
Little Tennessee River. 


GALENA, IILL.—The Interstate Light and Power Company, of 
this city, which was recently incorporated to take over the elec- 
tric-light plants at Galena, TI., and Platteville, Hazel Green, Cuba 
City and Benton, Wis., is letting contracts for a new 38,000-kilowatt 
steam-electric power plant, to be located at Galena and to supply 
these towns with light and power. The towns will be connected 
by a 40-mile pole line running from Galena to Platteville, and a 
number of intervening zine and lead mines have also contracted 
to have power furnished them. Work will begin at once and is 
expected to be completed by October 1. H. M. Bylesby and Com- 
pany of Chicago are the engineers, 
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ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 


LEXINGTON, KY.—The Lexington and Interurban Railway 
Company has let the contract for the construction of the line to 
Nicholasville, the cost to be $350,000. 


WASHINGTON, N. C.—It is reported that the Traction En- 
gineering Company, of New York, now installing an electric-rail- 
way system here, will make a proposition to the town to lease 
the present city electric plant, and operating both as one 
system, the city to derive reasonable profit thereby. L. 


RISING SUN, IND.—At a mass meeting of citizens and trac- 
tion men, held in this city, arrangements have been made for 
extending the line of the Cincinnati, Lawrenceburg and Aurora 
Traction Company from Aurora to Rising Sun. If the two per 


cent tax asked is voted the work on the road will be begun at 
once. . 


CHESTER, S. C.—The Southern Power Company is now .en- 
gaged in overhauling the city electric lines, and will soon be 
ready to furnish current for all purposes, .including contracts for 
industrial enterprises, several of which it is said will be located 
in the town on account of the availability .of the electric cur- 
rent. L. 


FT. WAYNE, IND.—An excellent year’s record was made by 
the Wabash Valley Traction Company, according to the report of 
Frank Hardy, superintendent of transportation. During the year 
ending with May 15, ninety-three per cent of the cars arrived and 
left the terminal points on time. Traction men say the year's 
record is an exceptionally good one. 


EVANSVILLE, IND.—Eighty of the 100 union men employed 
by the Evansville and Southern Indiana Traction Company have 
gone out on a strike because the company refused to recognize 
the union and agree to employ none but union men. There has 
been no Violence and the company experienced little difficulty in 
securing trained men to take the places of the strikers, S. 


CLEMSON COLLEGE, S. C.—Clemson College, the state in- 
stitution of South Carolina, proposes to build a short electric 
line from the college to Calhoun, for the purpose of making a 
close and direct connection with the nearest railroad main line. 
The new road will fill a long-felt want, and will be used for both 
passenger and freight service, ninety-pound rails . being laid along 
the line. Further extensions of the line may follow. 


ALBANY, N. Y.—The Upper Broadway Railway Company, of 
New York city, has been incorporated to operate a double-track 
street surface railroad in Manhattan, three-and-one-half miles long. 
From Twelfth Avenue along Manhattan Street to Broadway, to St. 
Nicholas Avenue, to Fort George Avenue. The company has a 
capital stock of $750,000, and the directors include Morgan D. 
Wilson, Arnold F. Wainwright and Charles F. Hedden, of New 
York city. , 


ROLLA, MO.—E. E. Young, the promoter of the electric line 
between Rolla and Cabool, accompanied by H. G. Palmer, chief 
engineer of the Chicago, Kankakee & Champaign City Railroad, 
have been making a trip over the proposed route and report 
themselves pleased over the prospects. The road, according to 
present indications, will go from Rolla by way of Licking to 
Houston and thence to Cabool in Texas County, connecting with 
the Frisco road at Cabool. 


INDIANAPOLIS, IND.—The R. W. Garton Company, of Chi- 
cago, was awarded a judgment for $9,300 against the Indianapolis 
& Northern Traction Company for a large installment of insu- 
lators. The traction company refused to pay for the insulators 
because, as alleged, they were improperly annealed and many of 
them broke, causing the traction company to be damaged to an 
extent greater than the price of the insulators. It was proven 


that the traction company was responsible for the design and the 
breakage. S. 


ST. MARYS, OHIO—Samuel Johnson, mechanical engineer, 
of Elgin, Ill, is preparing plans for the installation of additional 
machinery at the Western Ohio power house, at St. Marys, Ohio. 
The completed improvement, it is estimated, will cost $40,000. 
The power house in St. Marys supplies current for running the 
cars from Findlay to Dayton and westward from Wapakoneta 
through St. Marys to Celina and Minster. A portion of the Ohio 


Traction Company's property is also furnished with current from 
St. Marys. H. 


RICHMOND, VA.—The reorganization committee of the Vir- 
ginia Passenger and Power Company, recently sold to the Gould 
interests under a decree of the United States District Court, for 
$8,500.000, has perfected plans for a thorough rearrangement of 
the system. The new officers of the company are: President, 
William Northrop, of Richmond; vice-president, Fritz Sitterding, 
of Richmond; second vice-president, Henry A. Anderson, of Rich- 
mond. Directors, Frank Jay Gould, of New York, chairman: R. 
Lancaster Williams, of Richmond and Baltimore; Howard Gould, 
of New York: George Gould, of New York: Douglas Robinson, 


of New York; Percy M. Chandler, of New York, and C. S$. 
Wheelan, of Philadelphia. 
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FINDLAY. OHIO—An effort is being made to raise the re- 
ceivership of the Toledo Urban & Interurban and to extend the 
Toledo, Bowling Green & Southern from Findlay to Columbus, 
the work beginning as soon as the removal of the receivership 
is accomplished. A meeting was held in Findlay last week with 
the accomplishment of this result in view, and it is hoped the 
effort will succeed. The line as planned is to run through Ken- 
ton and Marysville and connect with an eight-mile road running 
out of Columbus. 


PHILADELPHIA, PA.—Theodore Voorhees, first vice-presi- 
dent of the Philadelphia and Reading Railway, states that after 
the work of track elevation is completed the matter of their elec- 
trification will be taken up. Since before the work of abolishing 
grade crossings was begun the Reading management has had it 
in mind that with the completion of the elevated line it would 
probably be desirable, both from the standpoint of operation and 


of economy, to equip for operation by electricity, at least for the 
big suburban service. 


FORT SMITH, ARK.—The Fort Smith Light and Traction 
Company is about to enlarge its electric plant by the addition 
of a 2,500-horsepower cross-compound engine and a 1,850-kilowatt 
generator, thus doubling its power and light capacity. It was 
only three years ago that the capacity of the plant was doubled. 
The cost of the unit will be $43,000. The equipment for the 
street-car service will also be doubled. The company will spend 
$110,000 between now and the first of September in double-track- 
ing, ballasting and paving. 


PITTSBURG, PA.—It is stated here that the Wabash-Pitts- 
burg Terminal Railroad plans electrification of all its lines east 
of the Ohio River, as soon as it gets out of the hands of the 
receiver. The electrification of the Castle Shannon Railroad by 
the Pittsburg Railways Company will be completed within a few 
weeks, the connecting of the tracks at the tunnel being the only 
part yet unfinished. This means a service of a little more than 
fifteen minutes between Pittsburg and Castle Shannon, and pre- 
sages electric traction throughout the entire Sawmill] Run Valley. 


FAIRMONT, W. VA.—The Fairmont and Clarksburg Traction 
Company is adding seven miles to its system, and will spend 
$100,000 on improvements and additions. Each end of the line 
is getting its share. Fairmont is having a line, three miles in 
length, built from the main portion of the city to the new Fair 
Grounds on the East Side. Work on the construction, east of 
the present terminal of the East Park line, has been going on 
for some time, and the officials feel confident that cars will be 


in operation before the date of the spring race meeting this 
month. 


PITTSBURG, PA.—The Philadelphia Company, which con- 
ducts most of the heating and lighting as well as the transporta- 
tion facilities of the city of Pittsburg, announces that on July 22 
there will be a special meeting of its stockholders for the pur- 
pose of increasing the authorized capital stock of the company 
from $42,000,000 to $47,000,000. Already two of the largest bond 
houses of New York have agreed to take half of the proposed 
bond issue of $5,000,000. It is understood that most of the new 


money obtained will be used in perfecting the transportation and 
lighting facilities of Pittsburg. 


PEORIA, ILL—Plans are now being made by the Illinois 
Traction system for a new power plant to be built in East St. 
Louis on the downstream side of the $2,000,000 bridge that is 
being built by the company across the Mississippi River at that 
point. The new plant will be the largest of the system and will 
furnish power for the southern part of the state. The new plant 
will have 10,000 horsepower, that can be doubled if necessary. 
Active work has been started on a new depot which will be 
built at St. Louis, and which will be one of the finest terminals 
for an electric line that can be found in the country. 


CHATTANOOGA, TENN.—A joint resolution authorizing the 
Consolidation of the Chattanooga Railways Company, and the 
Chattanooga Electric Company has been introduced in both boards 
of the City Council. In the upper board the resolution has passed 
two readings and was referred to the Judiciary Committee for 
urther consideration. In the lower board it passed one reading 
and has been referred to the Streets and Sidewalks Committee. 
The joint resolution allows either company to purchase the other, 
or authorizes the organization of a holding company to take over 


the properties and franchises of the two concerns and operate 
them as one. 


FALL RIVER, MASS.—A complete new system of electrifica- 
tion is to be installed on the Providence, Warren and Bristol 
branch of the New York, New Haven & Hartford Railroad, and 
the roadbed is soon to be double-tracked from Fall River to War- 
ren, and from Warren to Bristol. At the recent session of the 
Rhode Island General Assembly the Providence, Warren and Bris- 
tol road, which is controlled by the New Haven Company, was 
authorized to increase its stock to the maximum of $1,000,000, and 

is money, or as much of it as is necessary, will be used in in- 
stalling the same system of electric motive power on the line as 
the New Haven road uses from New York to Stamford, and 
Which it is soon to install from Stamford to New Haven and 
ultimately from Providence to Boston. 
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TELEPHONE AND TELEGRAPH. 
(Spectal Correspondence.) 


KATY, TEX.—The Katy Telephone Company has been or- 
ganized here by L. W. Clardy and others. 


NETTLETON, ARK.—The St. Louis and Southwestern Tele- 
phone Company is to install an exchange here. 


BARDSTOWN, ARK.—The Bardstown Telephone Company 
has been organized here by J. M. Ward and others. 


STONEVILLE, S. D.—The Stoneville Telephone Company 
has been incorporated with a capital stock of $25,000. 


GETTYSBURG, S. D.—The Potter County Telephone Com- 
pany has been incorporated with a capital stock of $30,000. 


JAMESTOWN, WIS.—The Northwest Telephone Exchange 


Company is building a new line between Jamestown and La- 
moure, 


GRINNELL, IOWA—The Interior Telephone Company con- 
templates the expenditure of $20,000 to $30,000 in general im- 
provement of its lines in and around Grinnell. C: 


DES MOINES, IOWA—The Mutual Telephone Company is 
planning to expend $85,000 in improvements. It will install a 
semi-automatic switchboard at the Highland Park station. C. 


HOUSTON, TEX.—H. E. Huntington is considering the mat- 
ter of a new million-dollar telephone system in Houston. In 
this connection it is also stated that the question of adopting 
the automatic system has been under consideration and there 
is a chance that, when the plant is built, the automatic sys- 
tem will be incorporated in the specifications. 


PARKERSBURG, W. VA.—The West Virginia State Independ- 
ent Telephone Association has been holding its fourth annual 
convention here at Chancellor Hotel. There were about 300 tele- 
phone men in attendance, including officials and stockholders of 
the various independent companies in the state, together with 
the representatives of many manufacturers of equipment. 


CHATTANOOGA, TENN.—The Alabama & Tennessee Tele- 
phone and Telegraph Company, incorporated under the laws of 
New Jersey, with a capital stock of $200,000, has filed its charter 
in the office of the Secretary of State. It is understood this 
company will take over certain independent lines in Tennessee 
and Alabama, including the main line at Birmingham,: Ala. 


INDIANAPOLIS, IND.—The telephone train service now in 
operation between this city and Cincinnati by the Big Four Rail- 
road has proven so satisfactory the company has decided to at 
once install the division between this city and St. Louis. The 
wires are owned by the Western Union Telegraph, Company, but 
the equipment will be purchased in the open market by the com- 
pany. : 


CHICAGO, ILL.—A contract has been closed for the installa- 
tion of a telegraph system on the boats of the Chicago and South 
Haven Steamship Company. The first boat to be equipped will 
be the City of South Haven, which runs between Chicago and 
South Haten, Mich. Five boats are operated by the Chicago 
and South Haven Company, and it is expected that others of 
the line will be equipped with wireless in the near future. A 
station is also to be erected at South Haven at once. 


SOUTH BEND, IND.—The Willapa Harbor Telephone Com- 
pany, with headquarters at South Bend, has been organized and 
the following officers and trustees elected: President, C. S. Gil- 
christ, Centralia; vice-president, F. A. Hazeltine, South Bend; 
secretary, John T. Welsh, South Bend; treasurer, H. W. McPhail, 
Raymond; genera] manager, W. W. Canon, Centralia. Capital 
stock, $30,000. The new company has purchased the local South 
Bend and Raymond systems and also the line to Bay Center. 


ST. JOHNSBURY, VT.—H. W. Buchanan of Orleans has solg 
his entire interest in the independent telephone companies of 
this vicinity to his immediate associates and retires from the 
activities of the independent business to devote his whole time 
to other work. Mr. Buchanan has resigned as president of the 
People’s Telephone Company of Orleans County and also asg 
president of the Vermont and New Hampshire Independent Tele- 
phone Association, both positions having been held by him since 
organization. 


PRESCOTT, ARIZ.—The Arizona Overland Telephone Com- 
pany, lately organized at Prescott, already controls 200 miles 
of wire and is preparing to extend its long-distance lines at a 
cost of at least $250,000. Permission has been secured from 
the government for the running of several of these lines over 
the forest reserves. It is expected very soon communication 
will be had between Prescott, Kingman, Seligman, Ash Fork, 
Williams, Flagstaff, Jerome and the Verde Valley. No attempt 
will be made at the present time to establish any local telephone 
system in this city. W. H. Thorpe, the general manager, al- 
ready is making arrangements for the erection of a large brick 


building in Prescott, to house the general offices of the corpo- 
ration. 
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ELECTRICAL SECURITIES. 


Last week Mr. Harriman gave out an interview before leav- 
ing for Europe, in which he said the future depended mainly 
on the outcome of crops. Since then the stock market has 
shown further strength and advances, The government crop 
report, issued at the beginning of the week, indicates bountiful 
crops, consequently as things look now we are heading toward 
great markets, higher prices for stocks of merit and splendid 
prospects generally, unless political disturbances or unpleasant 
commercial surprises, at present undiscernible on the horizon, 
should suddenly overtake us and upset or convulse conditions. 
Prices are, in many instances, as high if not higher than before 
the panic, but they seem likely to do still better. 

Dividends have been declared upon the following electrical 
securities: Detroit Edison Company, an initial quarterly divi- 
dend of one per cent on its $5,000,000 capital stock, payable July 
15 to stock of record July 1. Interborough Rapid Transit Com- 
pany; the regular quarterly dividend of two-and-one-quarter per 
cent, payable July 1 to holders of stock and voting trust certifi- 
cates of record June 17. The usual semi-annual dividend of 
$2 a share will be paid July 1 on West End Street Railway pre- 
ferred stock. Canadian General Electric Company, Limited; a 
regular quarterly dividend of one-and-three-quarters per cent on 
the common stock, payable July 1. Portland (Ore.) Railway, 
Light and Power Company; the regular quarterly dividend of 
one-and-one-quarter per cent on the preferred stock, payable 
June 15. Twin City Rapid Transit Company; a quarterly div- 
idend of one-and-three-quarters per cent on the preferred stock 
of the company, payable on and after July 1 to stockholders of 
record at the close of business June 15. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED JUNE 5. 


New York: Closing. 
Allis-Chalmers Common ........esceeceee 15% 
Allis-Chalmers preferred ...........cee00- 52 

American Tel, and Tel. Company.......... 140 
| Brooklyn Rapid Transit................06- 813% 
i General Electric ....sssssoseseseseseose»o 1601; 
i Interborough-Metropolitan common ....... 165% 
! Interborough-Metropolitan preferred ...... 45% 
l Kings County Electric...............-.08. 126 
Mackay Companies (Postal Telegraph and 
Cable) common ....... cece eee eee wees 82 35 
l Mackay Companies (Postal Telegraph and 
Cable) preferred ..... cc cece ee ee ee ees 7414 
Manhattan Elevated ............- eee ee eee 14614 
Metropolitan Street Railway.............. 21% 
New York and New Jersey Telephone..... 110 
Western Union hsvesvee eee Cas eee yen ae T4% - 
Westinghouse Manufacturing Company.... 851% 


The Metropolitan Street Railway, operated by Receivers 
Joline and Robinson, shows an increase in gross receipts for 
May of $11,000, compared with the corresponding month of last 
year. 


Boston: Closing. 
Edison Electric [lluminating............... 247% 
Massachusetts Electric ......... cc cee eee — 
New England Telephone...............06. 33 
Western Telephone and Telegraph pref... 88 


Gross earnings of the Massachusetts Electric Companies for 
May showed an increase of about $5,000, or three-fourths per 
cent. The Boston & Northern gross decreased one-and-one-half 
per cent, or $6,700, while the Old Colony gross gained $11,700, or 
five per cent. The dropping off in Boston & Northern earn- 
ings was the result of comparison with May a year ago, when 
the Chelsea fire riding proved such a powerful stimulus to earn- 
ings. The gain of three-fourths per cent in May compares with 
an April gain of but $1.600, or a trifle over one-third per cent, 
and a March increase of $21.800, or 4.4 per cent. Decoration 
Day was the biggest in the history of the Massachusetts Electric 
lines, a total of 850,000 five-cent fares being collected. 


Philadelphia: Closing. 
Electric Company of America............. 121, 
Electric Storage Battery common......... 53 
Electric Storage Battery preferred........ 53 
Philadelphia Electric ................0... 117% 
Philadelphia Rapid Transit............... 3214 
United Gas Improvement................... 883% 

Chicago: Closing, 
Chicago Telephone ............. ccc cece eee 13314. 
Commonwealth Edison ................... 119% 
Metropolitan Elevated preferred........... 53 
National Carbon common................... 92 
National Carbon preferred................. 116 


The Chicago Railways Company's earnings for 
creased 16.9 per cent. 


South Side Elevated traffic in May decreased 2.2 


: e 
while the Northwestern Elevated increased 6.7 per pe r cent, 


Commonwealth Edison actually touched 120. whi 
z ASTA 1 
on the 5 per cent basis. ch places it 


May in- 
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NEW PUBLICATIONS. 


REPORT ON TELEPHONE RATES IN CHICAGO—The re 
port to the commissioner of public works and the city comp- 
troller of Chicago, on regulation of rates under the telephone 
ordinance of November 6, 1907, by D. C. and W. B. Jackson, 
engineers, and Arthur Young and Company, certified public ac- 
countants, has been printed in book form. The report, which 
occupies seventy-nine pages, covers the question of suitable ap- 
portionment of plant and operating costs, of record keeping and 
accounting, to be adopted by the Chicago Telephone Company 
for the purpose of affording information to the city officials in 
regard to the equitableness and reasonableness of the charges 
for telephone service in each class which comes within the 
schedule of rates mentioned by the company under the above 
ordinance. 


PUBLIC SERVICE COMMISSION REPORTS—The State of 
New York Public Service Commission has just issued a series of 
reports of the opinions of the Commission in regard to various 
reports, applications and complaints brought before it, among 
them: The application of the Dexter & Northern Railway Com- 
pany for a certificate of public convenience and necessity; the 
complaint of the citizens of Washington County against the 
Greenwich & Johnsonville Railway Company; fire prevention 
along the lines of the railways in the Adirondack forest pre- 
serve; the Ogdensburg Roller Mills, Bill, Bell and companys and 
George A. Taylor & Co. against the Rutland and the Delaware 
& Hudson railway companies; the application of the Buffalo, 
Rochester & Eastern Railway Company for a certificate of pub- 
lic convenience and necessity. 


DOMESTIC ENGINEERING DIRECTORY FOR 1909—Domes- 
tic Engineering, the well-known weekly trade journal published 
in Chicago in the interests of the plumbing, heating, lighting and 
mill-supply trades, has issued its 1909 Directory, published sepa- 
rately in English and Spanish. This is a reliable “who’s who” 
of practically all the best firms in the country, manufacturing 
every conceivable article under the above classifications. The 
English edition contains 335 pages, and the Spanish edition 298 
pages. The firms are arranged alphabetically under the special- 
ties manufactured by them, which are also in alphabetical order. 
A copious index is provided for reference. 


OBITUARY. 


MARK W. WATSON, president of the Standard Underground 
Cable Company and president of the Exchange National Bank 
of Pittsburg, died last week. He was also president of the 
Monongahela Water Company and a director of the Pittsburg & 
Lake Erie and of the Pittsburg, McKeesport & Youghiogheny 
Railroad Company, 


DR. BINDON BLOOD STONEY, a well-known British engi- 
neer, died at Dublin on May 65, in his eighty-first year. Dr. 
Stoney was a fellow of the Royal Society of London, a Telford 
medallist of the Institution of Civil Engineers, and author of the 
well-known textbook, “The Theory of Stresses and Strains,” 
which was a standard book for many years. 


CHARLES W. DOUGLAS, a veteran railroad official, died at 
Wayne, N. J., on May 31, at the age of seventy-five years. At 
the age of thirteen Douglas left a printer’s office to learn teleg- 
raphy, and while serving as Erie operator at Addison, N. Y., 
surprised the management by his ability to abandon the tape 


and take messages by sound. This was the first feat of the 
kind in the country. 


IRVING LOVERIDGE, of the Western Electric Company, 
died at Berlin, Germany, on June 3. He was the general super- 
intendent in Europe of the company. Death was caused by 
influenza complicated with weakness of the heart. Mr. Lov- 
eridge, who made his headquarters at the Hotel Savoy, London, 
was in Berlin on an annual inspection tour of the company’s 
continental offices. He caught a chill at Antwerp, but his death 


was quite unexpected. Mr. Loveridge had lived in London since 
January 1. 


CHARLES LUMAN BUCKINGHAM died May 31 at his home 
at 104 East Eighty-first Street, New York city. He was born at 
Berlin Heights, Ohio, on October 14, 1852, and educated at the 
University of Michigan and Columbia University. He was 
counsel for the General Electric Company, the Westinghouse 
Electric and Manufacturing Company, the Edison companies, 
the Atlantic Telegraph and Telephone Company and many others. 
He made a specialty of patent laws and was one of the counsel, 
in the suits over the famous Tesla patents. He was also counsel 
for the Western Union in many of its important patent suits in 
the early ’80s. He was a member of the Ohio Society, the Metro- 
politan Club of Washington and the University Club. 


PERSONAL MENTION. 


DR. ERNEST MERRITT, professor of physics at Cornell, bas 
n appointed dean of the University’s graduate school. 


E. A. DELANO, of Chicago, presidents of the Wabash Rail- 


road, has been re-elected "asi 
"avi : president wa 
Association for another year; GOOT aw 


bee 


oa 
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A. W. BURCHARD, of the General Electric Company, who 
is at present abroad, will travel in several European countries 
before returning home in July. 


ALFRED A. WOHLAUER, consulting electrical engineer, 
New York city, announces his removal to 546 Fifth Avenue, at 
the corner of Forty-fifth Street. 


R. C. McMILLAN, the new chief statistician of the Buffalo 
General Electric Company, was formerly assistant statistician 
with the Commonwealth Edison Company in Chicago. 


H. SWANSON, of St. Paul, Minn., electrician of the North- 
western Electrical Company, was married in Chicago last week 
to Miss Edith Johnson. 


E. W. CARTER has been appointed New England manager of 
the Hoyt Electrical] Instrument Works, Penacook, N. H., in place 
of R. M. Merritt, who resigned to become associated with the 
Wetmore-Savage Company of Boston. 


CHARLES DOOLITTLE WALCOTT, secretary of the Smith- 
sonian Institution, Washington, D. C., has been recommended for 
the honorary degree of Doctor of Science by the University of 
Cambridge, England, to be conferred on the occasion of the forth- 
coming Darwin centenary celebrations. 


MARTIN J. INSULL, manager of the Louisville & Northern 
Railway and Lighting Company, has been appointed to the 
position of operating manager of the Indianapolis and Louisville 
Traction Company. Mr. Insull succeeds J. S. Kuhn, who will 
return to Pittsburg. Mr. Insull wil] retain his office at New 
Albany, Ind. S. 


W. H. WISSING, formerly of the Union Electric Light and 
Power Company, St. Louis, will take charge of the central- 
station campaigns of the Tungstolier Company, Cleveland, Ohio, 
beginning his new duties on June 15. Mr. Wissing has been one 
of the most successful central-station men of recent times, and 
he will be a tower of strength to this excellent organization. 


DR. ROBERT W. WOOD, professor of experimental physics 
in the Johns Hopkins University, has been voted the Rumford 
premium, a gold and a silver medal, by the American Academy, 
for his discoveries in light, particularly for his researches on the 
optical properties of sodium and other metallic vapors. The 
medals will be prepared during the coming summer. The Rum- 
ford premium is awarded annually, and is given for important 
investigations in the domains of light and heat. It was founded 
by Count Rumford, who also established the Rumford professor- 
ship in Harvard University and founded the Royal Institution in 
London, selecting Sir Humphrey Davy as the first lecturer there. 


J. R. BIBBINS, who since 1902 has been associated with 
the Westinghouse interests at Pittsburg, Pa., will become asso- 
ciated after June 18 in the work of the Public Service Com- 
mission of New York as assistant to B. J. Arnold, consulting 
engineer and director of appraisals. Mr. Bibbins is a graduate 
of the University of Michigan and has served in various tech- 
nical capacities with the Detroit Public Lighting Commission, the 
Detroit Edison Company and the Detroit United Railways Com- 
pany, in operating and construction work. During his late con- 
nection with the Westinghouse Machine Company, Mr. Bibbins’ 
work has included an intimate association with the development 
of prime movers at East Pittsburg, including gas engines, pro- 
ducers, turbines and condensers. His new offices will be in the 
Tribune Building, City Hall Square, New York, N. Y. 


PROPOSALS. 


_POST OFFICE, CORSICANA, TEX.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed proposals 
until 8 o'clock p. m., July 6, for the construction (including 
Plumbing, gas piping, heating apparatus, electric conduits and 
Wiring) of the U. S. Post Office at Corsicana, Tex., in accordance 
With drawings and specification, copies of which may be had 


from the custodian of site at Corsicana, Tex., or at the Supervis- 
ing Architect’s office. 


__ POST OFFICE, VERSAILLES, KY.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed proposals 
until 3 o'clock p. m., July 1, 1909, for the construction (including 
Plumbing, gas piping, heating apparatus, electric conduits and 
Wiring) of the U. S. Post Office at Versailles, Ky., in accordance 
With drawings and specification, copies of which may be obtained 


yi m the custodian of site at Versailles, Ky., or at the Super- 
sing Architect’s office. 


a POST OFFICE, WINCHESTER, VA.—The office of the Super- 
a ng Architect, Washington, D. C., will receive sealed propo- 
ae re 3 o'clock p. m., July 12, 1909, for the construction, 
ka ai (including plumbing, gas piping, heating apparatus, 
ehe es conduits and wiring), of the U. S. Post Office at Win- 
ae Va., in accordance with drawings and specification, 
Wi es of which may be obtained from the custodian of site at 
nchester, Va., or at the Supervising Architect’s office. 


POINT, N. Y.—Sealed proposals, in triplicate, will be 


; WEST 
*celved at West Point until twelve o'clock, noon, June 21, 1909, 


for furnishing and installing electric and combination gas and - 
electric-light fixtures in the Post Headquarters Building, as per 
drawings and specifications in this office. The United States 
reserves the right to accept or reject any or all proposals or 
any part thereof. Forms for proposals will be furnished upon 
application. Address Quartermaster, West Point, N. Y. 


INDUSTRIAL ITEMS. 


THE HOLOPHANE COMPANY, Chicago, Ill., has issued a 
folder describing reflectors for tungsten, tantalum and Gem lamps. 
The intensive, extensive, focusing and meridian types of reflectors 
are described and illustrated, and the classes of interiors for 
which these are best suited are clearly set forth. 


ROTH BROS. & COMPANY, of Chicago, have recently fur- 
nished to,A. C. McClurg & Company about ten motors for their 
North Side printing and bookbinding plant. They have also 
furnished to the Juergens Bros, Company, 167 West Adams 
Street, a large number of motors for ,driving electrotyping ma- 
chinery. 


THE CASTOLIN COMPANY, St. Louis, Mo., has issued a 
pamphlet describing the “Castolin” process, which is claimed to 
be the only easy and reliable way of brazing cast-iron, and which 
does not require any special appliances. Cast-iron brazed by this 
process has given tensile breaking strains, it is said, of seven- 
and-one-half tons per square inch, 


THE GENERAL ELECTRIC COMPANY is exhibiting, at the 
Indianapolis Heat and Light Company’s office, in Monument 
Street, Indianapolis, every kind of kitchen and household utensil 
that can be operated by electricity. The exhibit is so complete 
that those who witness it no longer doubt that electricity will 
soon supplant all other forms of heat and power for cooking 
and laundry work. 


THE OKONITE COMPANY, New York city, has issued an in- 
structive folder giving an account of the formation and objects 
of the National Board of Fire Underwriters’ Laboratories. All 
the insulated wire manufactured by the Okonite Company is 
passed by the Underwriters’ Laboratories before being put on the 
market, and is labeled with the official “Tested and Inspected” 
stamp of the laboratories, 


THE WESTERN ELECTRIC COMPANY, Chicago, has pub- 
lished a pamphlet entitled “First Rateau Regenerator Installed in 
America,” by F. G. Gaesche, which is reprinted from Power, June, 
1907. This is an account of a low-pressure steam-turbine and 
regenerator on the system devised by Professor Rateau, installed 
in the works of the International Harvester Company, of Chicago, 
Ill. Interesting illustrations of Western Electric Company’s 
switchboards at the Indiana Steel Company’s plant at Gary, Ind., 
and of large dynamo-electric units, make up the pamphlet, which 
is remarkable for the excellence of the printing and illustrations. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
of Chicago, has ready for distribution its new bulletin No. 4, 
which is devoted to tungsten fixtures and accessories. Among 
the fixtures catalogued and illustrated are: Tungsten arcs, with 
and without the center lamp, open or enclosed, pendent or ceil- 
ing type; tungsten wireless clusters of the reflector and dome 
styles; arc bursts and Holophane arcs; weatherproof one-light 
brackets, and tungsten street-lighting arcs of both the mast-arm 
and suspensiomt types. The accessories listed are: Clusters, 
socket extensions, one-light and two-light adapters. Most -of 
these fixtures have become so well known as to require little or 
no description; however, photometric curves for the tungsten 
arc and cluster fixtures are given. 


THE STANDARD ELECTRIC ACCUMULATOR COMPANY, 
New York city, has issued a catalogue of S. E. A. batteries for 
operating elapse-time machines. A battery of twenty-three of 
these cells to operate thirty-three clocks weighs 250 pounds and 
occupies a rack measuring 12x42x48 inches. An equipment con- 
sists of two of these batteries, the object being that while one 
battery is operating the elapse-time machines the other is charg- 
ing: so that when the first battery has been in operation for 
seven days the machines can be switched on to the second bat- 
tery without any loss of time, and the first battery be started 
recharging immediately. Instructions for the care and operation 
of these batteries are included in the catalogue, besides the 
method of charging from a direct-current lighting system, and 
otber useful information. 


THE CORRUGATED BAR COMPANY, St. Louis, Mo., is pub- 
lishing a series of bulletins on “Designing Methods for Reinforced 
Concrete Construction.” The first of these appeared in May, 
1908, and up to the present seven numbers have been issued. 
Each number is devoted to a particular type of structure, the 
problems relating to which are discussed in full, the complete 
analysis often being given, as well as an illustrative worked-out 
example in the form of a typical detailed design. The methods 
adopted are excellent and full use is constantly made of the 
latest researches and experiments on the subject of concrete 
design, much of which information is unobtainable. from any 
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existing textbook. The subjects so far treated are: (1) Build- 
ings—General Principles of Design; (2) Buildings—Detailed De- 
sign of Typical Building: (3) Bridges and Culverts for Highway 
Traffic; (4) Standard Designs for Bridges and Culverts; (5) Re- 
taining Walls; (6) Reservoirs; (7) Conduits and Sewers. The 
next bulletin (Vol. 1, No. 8) will treat of Semicircular Arches, 
and is announced for this present month. So great has been 
the demand for these bulletins, which comprise the last word in 
concrete construction, that several of them have had to be re- 
printed to supply the demand. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
recently issued Bulletin 114, describing coupled types of alternat- 
ing-current generators. This publication supersedes Bulletin 77 
and gives some interesting examples of large sizes of coupled 
alternators made by the company for power stations, in which 
it was found impracticable to have the prime mover mounted on 
the same shaft with the generator. The Crocker-Wheeler Com- 
pany is installing squirrel-cage induction motors, totaling 2,200 
horsepower, at the Bonnie Cotton Mills, Kings Mountain, N. C. 
Two ten-kilowatt Crocker-Wheeler transformers stepping down 
from 2,200 to 110 volts will also be installed in this plant. Other 
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large orders are also announced, including one for twenty-one 
Form W rolling-mill motors, aggregating 665 horsepower, for the 
Indiana Steel Company, Gary, Ind. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, held its annual convention at the Bellevue-Stratford Hote] 
on May 27, 28 and 29 last. During the convention, presided over 
by President Herbert Lloyd, papers were read by Charles 
Blizzard, third vice-president; J. Lester Woodbridge, chief engi- 
neer; Carroll Hodge, manager of construction; Joseph Apple- 
ton, consulting engineer, and Converse D. Marsh. A pleasant 
feature of the affair was the presentation of a matchsafe, knife 
and pencil, made by the Bailey, Banks & Biddle Company, to 
Charles Blizzard, third vice-president. Two years ago the same 
conference presented Mr. Blizzard with a gold watch and chain. 
The following managers from the different sales offices were in 
attendance: New York, Albert Taylor; Boston, Frank J. Stone; 
Chicago, G. H. Atkin; St. Louis, H. B. Marshall; Cleveland, H. B. 
Gay: Atlanta, H. H. Seaman; San Francisco, R. B. Daggett; 
Pennsylvania, E. L. Reynolds. The meeting adjourned on May 
299 to reconvene at Atlantic City during the convention week of 
the National Electric Light Association. 


Directory of Electrical and Allied Engineering and Scientific 
Societies. . 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
Lloyd Lyon, secretary and auditor Mobile Light and Railway 
Company, 158 Government Street, Mobile, Ala. 


AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 


AMERICAN ELECTROCHEMICAL SOCIETY. 
W. Richards, Bethlehem, Pa. 


AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secre- 
tary, Dr. Albert C. Geyser, 352 Willis Avenue, New York city. 


AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Dr. 
Richard Moldenke, Watchung, N. J. l 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth Street, New York city. Annual convention, 
Thousand Islands, N. Y., June 28. 


AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 


Rossiter W. Raymond, 29 West Thirty-ninth Street, New 
York city. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th Street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Il. 
Annual convention, Atlantic City, June 16-18. 


AMERICAN ROENTGEN-RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. 
Prof. Edgar Marburg, 
delphia, Pa. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 


tary, Calvin W. Rice, 39 West Twenty-ninth Street, New 
York city. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. 
retary, A. P. Folwell, Flatiron Building, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies 
Building, 29 West Thirty-ninth Street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY AC- 
COUNTANTS’ ASSOCIATION. Secretary, H. E. Weeks, sec- 


retary and treasurer Tri-City Railway Company Davenport 
Iowa. , i 


AMERICAN STREET AND INTERURBAN RAILWAY 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis an 
agent Columbus Railway and Light Company 
Ohio. ' 


AMERICAN STREET AND INTERURBAN 
NEERING ASSOCIATION. 


Secretary, Dr. J. 


; Secretary, 
University of Pennsylvania, Phila- 


Sec- 


claim 
Columbus, 


RAILWAY ENGI- 
Secretary, J. W. Corning, elec- 


trical engineer Boston Elevated Railway Company, Boston, 
Mass. l 


AMERICAN STREET AND INTERURBAN RAILWAY TRANS- 
PORTATION AND TRAFFIC ASSOCIATION. Secretary, B. 
V. Swenson, Engineering Societies Building, 29 West Thirty- 
ninth Street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 


ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, superintendent of lighting Hot 
Springs Light and Railway Company, Hot Springs, Ark. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


ASSOCIATION OF CAR-LIGHTING ENGINEERS. Secretary, 
G. B. Colegrove, Illinois Central Railroad, Chicago, Ill. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, D. L. Huntington, second vice-president and manager 
Washington Water Power Company, Spokane, Wash. 


ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
J. W. Brennan, Edison Illuminating Company, Detroit, Mich. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF 
NEW ENGLAND. Secretary, Welles E. Holmes, 308 Wash- 
ington Street, Newton, Mass. 


ASSOCIATION OF RAILWAY TELEGRAPH’ SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Wisconsin Central Railway, 
Chicago. Ill. Annual convention, Detroit, Mich., June 23-25. 


CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick streets, San Francisco, 
Cal. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. 
Young, Toronto, Canada. 
June 16-18. 


CANADIAN STREET RAILWAY ASSOCIATION. Secretary, 
Acton Burrows, 33 Melinda Street, Toronto, Ontario. 


CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, 


a L. Neereamer, Traction Terminal Building, Indianapolis, 
nd, 


CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary. J.T. 
Brittson, assistant claim agent Chicago, South Bend & North- 
ern Indiana Railway Company, South Bend, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. C. Lawler, Colorado Springs, Colo. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. 
Secretary, F. W. Poole, Bridgeport, Conn, 


ELECTRIC CLUB OF CHICAGO. Secretary, Wm. S. Taussig, 
204 Dearborn Street, Chicago, IN. 


ELECTRIC CLUB OF CLEVELAND. Secretary, 
Crosby, 1200 Schofield Building, Cleveland, Ohio: 


Secretary, T. S. 
Annual convention, Quebec, Canada, 


George L. 


June 12, 1909 


ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D 
Holabird, Argonaut Hotel, San Francisco, Cal. ; 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 500 Fifth 
Avenue, New York city. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine Street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secre- 
tary, Frederick P. Vose, Marquette Building, Chicago, Ill. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, 
Pa. Meetings, second and fourth Thursday of each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, 
Montreal, Canada. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC 
COAST. Secretary, Albert H. Elliott, Harding Building, San 
Francisco, Cal. Monthly meetings, San Francisco, Cal., first 
Thursday of each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member Na- 
tional Electrical Trades Association). Secretary Franz Neil- 
son, 80 Wall Street, New York city. Board of directors 
meets second Friday of each month. ` 


EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau Street, New York 
city. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt Street, New York city. 


ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, H. G. Per- 
ring, 1817 Spruce Street, Philadelphia, Pa. 


ENGINEERS’ SOCIETY OF MILWAUKEE. 
Martin, Milwaukee, Wis. 


Secretary, W. Fay 


ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, IN. 
ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, 


H. E. Chubbuck, Ottawa, Ill. F 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty- 
ninth Street, New York city. 

INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 


INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, Fred- 
eric Leslie, Muncie, Ind. Next meeting, August 18. 


INDIANA INDEPENDENT TELEPHONE ASSOCIATON. 
tary, Allen J. Paylow, Rockport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Annual 
convention, Atlantic City, N. J., September 14-16. 


INTERNATIONAL INDEPENDENT | TELEPHONE ASSOCIA- 
TION. Secretary, A. C. Davis, Parkersburg, W. Va. 


IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser, 
Des Moines, Iowa. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. 


IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 


KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET 
RAILWAY ASSOCIATION. Secretary, James D. Nicholson, 
Newton, Kan. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION. 
tary, M. E. Crow, Houlton, Me. 


MAINE STREET RAILWAY ASSOCIATION. 
Newman, 471 Congress Street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. 
Taylor, 390 Old Colony Building, Chicago, Ill. Annual con- 
vention, Atlantic City, June 21-23. 

MICHIGAN ELECTRIC ASSOCIATION. 
shall, Port Huron, Mich. 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec: 
retary, A. A. Burch, Battle Creek, Mich. 


Secre- 


Secre- 


Secretary, E. A. 


Secretary, A. C. Mar- 
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MILWAUKEE SOCIETY OF ENGINEERS. 
Martin, 456 Broadway, Milwaukee, Wis. 


MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
B. W. Copperthwait, Faribault, Minn. 


MISSISSIPPI ELECTRICAL ASSOCIATION. Secretary, J. Ab- 
bott, manager Jackson Electric Railway, Light and Power 
Company, Jackson, Miss. 


MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER- 
WORKS ASSOCIATION. Secretary, Claude L. Clary, Sikes- 
ton Electric Light and Power Company, Sikeston, Mo. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, George W. Schwerer, Windsor, Mo. 


MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. 
tary, J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 41 Mar- 
A Building, Utica, N. Y. Annual convention, Toledo, Ohio, 
uly 21-23. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederick P. Vose, 1343 Marquette Building, Chicago, Ill. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. 
Frank M. Tait, Dayton, Ohio. 


NEBRASKA ELECTRICAL ASSOCIATION. 
Bradford, Lincoln, Neb. 


NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, R. E. Mattison, Lincoln, Neb. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 60 State Street, Boston, Mass, 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. Meetings held on 
fourth Thursday of each month. 


NEW YORK ELECTRICAL SOCIETY. Secretary G. H. Guy. 
Engineering Societies Building, 29 West Thirty-ninth Street, 
New York city. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Lib- 
erty Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary R. Max Eaton, Niagara Falls, N. Y. 


NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary- 
treasurer, John E. Allen, manager Equitable Electric Light 
Company, Lake Geneva, Wis. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gas- 
kill, Greenville, Ohio. Annual convention, Toledo, Ohio, 
July 13-15. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
O. O. Welsheimer, Columbus, Ohio. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, David Gaehr, Schofield Building, 
Cleveland, Ohio. 

OHIO STREET RAILWAY ASSOCIATION. 
Currie, Akron, Ohio. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSO- 
CIATION. Secretary, Galen Crow, Guthrie, Okla. 


OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIA- 


TION. Secretary, Frank J. Scherrer, 195 Broadway, New 
York city: Annual reunion, Pittsburg, Pa., August 17-19. 


ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, 
C. B. Roulet, Dallas, Tex. 


PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 


PENNSYLVANIA ELECTRIC ASSOCIATION. Secretary, Dr. 
Henry M. Stein, Harrisburg, Pa. Š 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second 
Street, Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles. H. Smith, Leanon, Pa. 

PIKE'S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. 
Sawyer, Colorado Springs, Colo. Meetings, second Saturday 
of each month. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Next annual meeting, Louisville, Ky., Oc- 
tober 12-14, 1909. 


Secretary, W. Fay 


Secre- 


Secretary, 


Secretary, Wiliam 


Secretary, Charles 
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SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. 
tary, C. E. Russell, Boston, Mass. 


SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. 


SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 


` SOUTHWESTERN ELECTRICAL AND GAS 
Secretary, E. T. Moore, Dallas, Tex. 


STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, 
New York city. 


TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, T. A. Gould, Ennis, Tex. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby Street, 
Boston, Mass. 


VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 


Secre- 


ASSOCIATION. 


PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, 
St. Johnsbury, Vt. 
VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. 


Wells, Middlebury Electric Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
Chairman, William B. Jackson, 115 Adams Street, Chicago, 
Ill.; secretary, J. H. Warder, Monadnock Block, Chicago Ill. 
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WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. 
Secretary, W. S. Boyd, 382 Ohio Street, Chicago, Ill. 


WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 


WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


DATES AHEAD. 
Mississippi Electrical Association. 
son, Miss., June 15. 


American Railway Master Mechanics’ Association. 
convention, Atlantic City, N. J., June 16-18. 

Canadian Electrical Association. Annual convention, Quebec, 
Canada, June 16-18. 

Master Car Builders’ Association. 
lantic City, N. J., June 21-23. 

Association of Railway Telegraph Superintendents. Next 
meeting, Detroit, Mich., June 23. 


American Institute of Electrical Engineers. Annual conven- 
tion, Thousand Islands, N. Y., June 28. 


Ohio Electric Light Association. Annual convention, Toledo, 
July 13-15. 


National Electrical Contractors’ Association. 
tion, Toledo, Ohio, July 21-23. 


Annual convention, Jack- 


Annual 


Annual convention, At- 


Annual conven- 


American Street and Interurban Railway Association. An- 
nual convention, Denver, Colo., October 18-22. 
International Municipal Electricians’ Association. Conven- 


tion, Atlantic City, N. J., August. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) June 1, 1909. 


923,133. ELECTRIC TRAVELING CRANE. Edgar E. Brosius, 
Alliance, Ohio, assignor to the Morgan Engineering Company. 
Filed February 21, 1908. The main trolley is provided at its 
outer side with an overhanging motor-driven hoisting drum. 


923,147. COMBINED ELECTRICAL PIANO PLAYING AND 
RECORDING ATTACHMENT. George H. Davis, West 
Orange, N. J. Filed November 26, 1901. An automatic play- 
ing mechanism with electrical contact fingers produces a per- 
forated sheet constituting a record of music played manually 
on the instrument, 


923,157. STARTING DEVICE FOR ELECTROMOTORS. Karl 
von Dreger, Berlin, Germany. Filed May 23, 1908. A handle 
for switching on or off is connected by a spring to a drum 
carrying insulated contact springs. 


923,170. SIGNAL SYSTEM. Laurence A. Hawkins, Schenectady, 
N. Y., assignor to General Electric Company. Filed Novem- 
ber 2, 1908. A signal is controlled by a selenium cell (or 
cells) exposed to a variable light directed across the track. 


923.179. SEPARABLE ATTACHMENT-PLUG. Harvey Hubbell, 
Bridgeport, Conn. Filed October 30, 1908. An insulating 
disk, and a screw shell attached to this and enclosing an 
insulating body, are provided with slots for the passage of 
contact plates and contact springs. 


923,185. CIRCUIT-CLOSER FOR RECORDING-ANEMOMETERS. 
Jess C. Jurgensen, Tappan, N. Y. Filed March 9, 1908. A 
metallic ball travels in a groove in a wheel, and a ball 
catcher has a throat (contined in a chute to deposit the ball 
in the groove at a lower point) provided with contacts 
arranged in the path of the ball. 


923,186. AUTOMATIC MOTOR CONTROL. Sam H. Kanmacher, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed October 15, 1906. The controlling switch is biased to 
the off position, and is held to the on position by a locking 
coil, and an overload relay interrupts the current through 
the latter when an excessive current flows through the 
motor. 


923,194. CURRENT-COLLECTOR FOR ELECTRIC CARS. 
tav Mertens, Blasewitz, near Dresden, Germany. Filed Feb- 
ruary 12, 1908. The customary trolley wheel is replaced by 
a wide, flat, longitudinally curved collector bar. 


923,202. RELAY AND METHOD OF MAKING THE SAME. 
Jesse S. Pevear, Schenectady, N. Y., assignor to General 
Electric Company. Filed August 24, 1907. The current- 
carrying coil is made by cutting spirally through a tube of 
conducting material, pressing longitudinally the coil so 
formed, and allowing the coil to assume its natural position. 


Gus- 


923,228. METHOD OF INSULATING SHEET METAL. Willis. 
R. Whitney, Schenectady, N. Y., assignor to General Electric 
Company. Filed February 28, 1907. The process consists in 
treating a conductor with a suspension of gum copal in water 
and then baking to remove the water and melt the copal 
into a homogeneous coating. 


923,247. RELAY. Archibald S. Cubitt, Schenectady, N. Y., as- 
signor to General Electric Company. Filed May 22, 1908. 
The actuating coil of the relay is energized from the motor 
circuit of a motor-control system. 


923,284. SOCKET-LOCK FOR INCANDESCENT LAMPS. Ab- 
bott L. Lowe, Denver, Colo. Filed May 13, 1907. Has a 


coe pin adapted to enter an opening in the neck of the 
amp. 


923,296. AUTOMATIC ELECTRIC BLOCK-SIGNAL SYSTEM. 
Harold W. Price, Toronto, Ontario, Canada, assignor of one- 
half to Allan McPherson, Longford Mills, Canada, and one 
half to William Ruston Percival Parker, Toronto, Canada. 
Filed March 21, 1907. Means are provided whereby a train 
on one block shall cause danger-signal connections to be half 


set at the two block junctions next ahead and the two next 
behind it. 


923,297. AUTOMATIC TRAIN-CONTROLLING AND SIGNALING 
MECHANISM FOR BLOCK-SIGNAL SYSTEMS. Harold 
W. Price, Toronto, Ontario, Canada, assignor of one-half to 
Allan McPherson, Longford Mills, Canada, and one-half 
to William Ruston Percival Parker, Toronto, Canada. Filed 
March 21, 1907. In combination with the engineer’s brake 
valve are an electrically started, pneumatic, service-applica- 
tion means, and a retarding device in the air-operated means. 


923,311. ELECTRIC MOTOR. Ernst F. W. Alexanderson, Sche- 
nectady, N. Y., assignor to General Electric Company. Filed 
March 1, 1907. Has a field magnet with polar projections 
and main field coils in the interpolar spaces, a compensat- 
ing winding on the pole faces, an armature with a commu- 


tator, and armature coils having a fractional pitch equal to 
the breadth of the pole faces. j 


923,312. SINGLE-PHASE-MOTOR CONTROL. Ernst F. W. Alex- 
anderson, Schenectady, N. Y., assignor to General Electric 
Company. Filed August 6, 1908. The controller is arranged 
to connect the motor to the source of current as a series- 
connected motor both for starting and for running, and to 
vary the voltage impressed on the motor for operation at 
different speeds, and means are provided to short-circuit the 
motor armature when- starting under heavy load. 
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993.327. ELECTRICAL-CONNECTION ROSETTE. James L. 
Burton, Plainville, Conn., assignor of one-half to Frank A. 
Champlin, East Long Meadow, Mass. Filed October 17, 1908. 
Yieldable contacts in the upper and the lower members are 
engaged when these members are brought together by oper- 
ating a coupling device provided for the purpose. 


923,338. GROUND-LEG CONNECTION FOR ELECTROLYTIC 
ARRESTERS. Ebmer E. F. Creighton, Schenectady, N. Y., 
assignor to General Electric Company. Filed July 9, 1907. 
In combination with the line conductors of a transmission 
system are an electrolytic condenser in each phase leg of the 
multiplex connection, and an auxiliary condenser of smaller 
capacity in the ground leg of the connection. 


923,358. NON-CONDUCTING COMPOUND. Franc J. Jewett, 
New York, N. Y., assignor to H. W. Johns-Manville Company. 
Filed May 8, 1906. Consists of short asbestos fiber, granu- 
lated cork treated with boracic acid, disintegrated sponge 
treated with a boron compound, and infusorial earth. 


923,385. TELAUTOGRAPH. George S. Tiffany, Summit, N? J., 
assignor to The Gray National Telautograph Company, New 
York, N. Y. Filed July 6, 1906. The relays are adjusted 
conjointly with the movements of the receiving pen. 


923,439. ELECTRIC CUT-OUT. Thomas E. Murray, New York, 
N. Y. Filed January 13, 1909. The base has two recesses 
containing fuse cases and circuit connections, and means are 
provided for removing both fuse cases simultaneously. 


923,186.—AUTOMATIC MOTOR 
CONTROL. 


923,442. TIMER AND DISTRIBUTER. Harry L. Radford, Or- 
ange, Mass., assignor to Grout Brothers Automobile Company, 
Orange, Mass. Filed August 9, 1905. Describes a rotary 
make-and-break spark-timing device for internal-combustion 
engines. 


923,466. COMBINED FUSE AND SWITCH BOX. Willis R. Van- 
aman, Atlantic City, N. J. Filed June 10, 1908. Comprises 
a fixed and a movable element, terminal blocks carried by 
the fixed element, cushioned contact blocks carried by the 
movable element, and means operatively connected with the 
contact blocks, for receiving and clamping to place a fuse 
between the contact blocks. 


923,484. SUPPORT FOR CONTACT-PLOWS. Samuel T. Bole, 
Philadelphia, Pa., assignor to The J. G. Brill Company. Filed 
June 24, 1908. Freely slidable means support the plow from 
a device connecting hangers which are supported from tran- 
soms connected to top chords. 


923,488. PRINTING-TELEGRAPH. Harcourt W. Bull, Spring- 
field, Mass. Filed April 17, 1908. An electromagnet is ar- 
ranged to move the receiving cylinder through a predeter- 
mined distance upon the transmission of electrical impulses 
over the line. 


923,499. SIGNALING MEANS FOR TELEPHONE SYSTEMS. 
Frederick S. Davenport, Atlanta, Ga. Filed April 30, 1907. 
A manually operated device intermittently “short-circuits the 
line wires to charge and discharge condensers and thereby 
Ting the signal bells in series with them. 


923,508. VIBRATOR. Maximilian K. Golden, San Francisco, Cal., 
assignor to James Jerome, San Francisco, Cal. Filed March 
28, 1908. Describes a form of electrical vibrating apparatus. 


923,511. CHECKING APPARATUS FOR SYNCHRONOUSLY- 
RUNNING KINEMATOGRAPHS AND TALKING-MACHINES. 
ules Greenbaum, Berlin, Germany. Filed September 17, 
1907. Pointers arranged like the hands of a clock indicate 
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to the attendant when the two machines are working syn- 
chronously. 


923,535. JUMP-SPARK PLUG FOR EXPLOSION-ENGINES. Wil- 
liam W. King, Huntsburg, Ohio. Filed November 2, 1906. A. 
longitudinal firing pin and a metal plug form the terminals. , 


923,540. TROLLEY. Herrmann Lietz, Pittsburg, Pa. Filed Jan- 
uary 9, 1909. Has replacer arms pivotally carried by the 
sides of the harp. 


923,566. COMBINED VIBRATOR AND TIMER. William S. New- 
comet, Philadelphia, Pa. Filed August 24, 1908. A device 
moving with a rotatable member shifts one contact and main- 
tains the other contact stationary. 


923,581. PROCESS FOR THE PRODUCTION OF CARBON- 
COVERED METAL SHEETS FOR DYNAMO-BRUSHES. 
Johannes F. P. Ringsdorff, Essen-on-the-Ruhr, Germany. 
Filed July 14, 1908. A graphite paste is smeared on the 
surfaces of the sheets, which are then subjected to hydraulic 
pressure. 


923,597. ELECTRICAL CONTROLLER. Harry A. Steen, Edge- 
wood, and Alexander J. Loguin, Wilkinsburg, Pa., assignors 
to Westinghouse Electric and Manufacturing Company. Filed 
September 3, 1907. A stop device serves to prevent further 
movement of the arm until a latch is released and again 
manually actuated. 


923,598. INSULATED HANGER. Louis Steinberger, New York, 
N. Y. Filed April 28, 1903. A _ bell-shaped body supports 
within it insulating material, embedded in which is a bolt 
with an extending threaded portion. 


923,614.—ARMATURE CON- 
STRUCTION. 


TROLLEY-STAND. Emmett W. Stull, 
assignor to Allis-Chalmers Company. Filed February 13 
1908. A crosshead is normally fixed relatively to the base, 
but movable relatively thereto when the trolley arm is moved 
above a predetermined altitude. 


TELEPHONE APPARATUS. Warren H. Taylor, Stam- 
ford, Conn. Filed August 22, 1908. In combination with a 
telephone set are an auxiliary magneto receiver, a flexible 
cord connecting the terminal of the auxiliary receiver with 
the terminals of the main receiver, a ring to engage the 
mouthpiece of the transmitter, and means for connecting the 
ring and auxiliary receiver whereby the latter will be re- 
movably supported. 


RECORDER FOR ELECTRICAL MEASURING INSTRU- 
MENTS. Charles B. Thwing, Philadelphia, Pa. Filed June 
29, ee Sen eon device is moved against the inking 
means when e circuit is open, and against th 

surface when the circuit is closed. ` j ap PPCOTUIDE 


ARMATURE CONSTRUCTION. Bernard A. Behrend 
Norwood, Ohio, assignor to The Bullock Electric Manufactur- 
ing Company and Allis-Chalmers Company. Filed September 
19, 1904. The core is built up of segmental lamine with 
portions of the adjacent edges of the segments of a ‘single 
layer cut away in such a manner that the magnetic path for 


the flux between the field-magnet poles has subs 
form reluctance through the armature core. ae a 


DYNAMO-ELECTRIC MACHINE. Bernard A. B 
an@ Emil Mattman, Norwood, Ohio, assignors to lie erat 
mers Company and the Bullock Electric Manufacturing Com- 


pany Filed March 31, 1906. Describes an air-ventilated 
rotor. 


Norwood, Ohio, 


923,627. VOLTAGE-REGULATOR. Frank Conrad, Swissvale. Pa. 


assignor to Westinghouse Electri 


c and 
Filed January 5, 1907. Manufacturing Com- 


pany. An exciter/ generator hag a 
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main field-magnet winding and two auxiliary field-magnets 
arranged to act in opposition, and means for causing the one 
or the other of the auxiliary windings to act in conjunction 
with, or in opposition to, the main winding. 


923.637. TELEPHONE APPLIANCE. Marcus P. Flack, New 
York, N. Y. Filed December 16, 1908. A tapered supporting 
member is clamped to and encircles the mouthpiece of a 
telephone transmitter, and has fitting snugly on it a sound 
collector and screen. 


923,653. AIR OR WATER BLAST MAGNET. John D. Hilliard, 
Jr., and Charles E. Parsons, Glens Falls, N. Y. Filed Janu- 
ary 29, 1906. Describes a lifting magnet having an aper- 
tured core, an apertured shell surrounding the core, and 
means for feeding a cleaning fluid through both, against the 
article to be acted upon by the magnet. 


923.666. PROTECTIVE DEVICE FOR COMMUTATOR-TYPE 
ALTERNATING-CURRENT MOTORS. Benjamin G. Lamme, 
Pittsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. Filed June 30, 1904. An interrupter for 
the field-magnet circuit is provided with means to quickly 
open this circuit a predetermined interval of time after the 
armature circuit is broken. 


993,667. WINDING FOR ELECTRICAL MACHINES. Benjamin 
G. Lamme, Pittsburg, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. Filed June 2, 1905. The con- 
ductors are placed in layers having an uneven number of 
groups per layer, in longitudinal peripheral slots, the open- 
ings of which are centrally located and are narrower than 
the body portion thereof. 


923.754.—A LTERNATING-CUR- 
RENT MOTOR. 


923,673. DYNAMO-ELECTRIC MACHINE. Charles E. Lord. Nor- 
wood, Ohio, assignor to Allis-Chalmers Company. Filed May 
17, 1906. Laminated field poles extend inwardly from the 
frame or casing, each of the poles having the laming ar- 
ranged in groups forming ventilating passageways, and lam- 
inated means are provided for closing the passageways at 
the inner ends of the poles. 


925,686. PROTECTIVE CONDUIT-HOLDER FOR ELECTRICAL 
CONNECTIONS. James F. McElroy, Albany, N. Y., assignor 


to Consolidated Car-Heating Company. Filed September 11, 
1908. In an electric heater, a protective cap forms a space 
between itself and the end of the heater to enclose the wire 
connection, and serves to clamp the laterally inleading wire 
conduit to the heater. 


923.699. WIRELESS TEILEGRAPHY. George W. Pierce, Cam. 
bridge, Mass., assignor to Massachusetts Wireless Equip- 
ment Company, Boston, Mass. Filed October 17, 1906. De- 
scribes a tuning apparatus for wireless receiving stations. 


923,700. RECTIFIER. George W. 
assignor to Massachusetts Wireless Equipment Company. 
Filed February 20, 1907. An asymmetrically conductive solid 
in a derived circuit rectifies and distorts the alternating cur- 
rent therein. 


923,758. ALTERNATING-CURRENT MOTOR. Ernst F. W. Alex- 
anderson, Schenectady, N. Y., assignor to General Electric 
Company. Filed May 1, 1907. The stator winding comprises 
two groups of coils, one distributed over portions of the 
stator corresponding approximately to the pitch of the frac- 
tional-pitch rotor winding, and the other, distributed over the 
remaining portion, the commutator brushes being arranged 
symmetrically with respect to both groups of stator coils. 


923,754. ALTERNATING-CURRENT MOTOR. Ernst F. W. Alex- 
anderson, Schenectady, N. Y., assignor to General Electric 
Company. Filed July 15, 1907. Describes a method of oper- 
ating an alternating-current motor of the commutator type, 
which consists in starting it as a repulsion motor with the 


Pierce, Cambridge, Mass., 
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armature directly short-circuited and including an inductive 
winding in the armature circuit when the motor has started. 


923,774. ELECTROLYTIC CELL OR CONDENSER. Elmer E. 
F. Creighton, Schenectady, N. Y., assignor to General Elec- 
tric Company. Original application filed July 9, 1906. Di- 
vided and this application filed September 18, 1907. Alu- 
minum cups arranged one within another are spaced apart 


by an electrolyte, and are insulatedeby a body of oil sur- 
rounding them. 


923,796. BLOCK-SIGNAL SYSTEM FOR ELECTRIC RAIL- 
WAYS. Malcolm E. Launbranch, Chicago, Il., assignor to 
Western Electric Company. Filed December 14, 1905. A 
car entering a block operates signals at both ends of the 
block, and a car leaving the block restores the signaling 
apparatus to its normal position when the block is clear. 


923,797. INCANDESCENT LAMP. Ralph McNeill, New York, 
N. Y. Filed March 19, 1908. An anchor for a stretched 
filament comprises an eye portion, and an extension is con- 


* nected therewith adapted to yieldingly engage the interior 
of a tube. 


923,800. TRACK CONSTRUCTION AND ELECTRIC SIGNAL- 
ING AND CONTROLLING EQUIPMENT THEREOF. Guion 
Thompson, Milton, Conn., and Huntington W. Merchant, New 
York, N. Y. Filed February 27, 1905. A traveling bridging 
contact is adapted when moving in one direction to tem- 
porarily close a normally open contact, and when moving 


in the opposite direction to temporarily close another nor- 
mally open contact. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired June 7, 1909: 


476,226. ELECTROMAGNET. A. D. Ayres, Kalainazoo, Mich. 


476,240. RAILWAY SIGNALING SYSTEM. 
York, N. Y. 


416,296. ELECTRIC BATTERY. R. P. Osgood, Methuen, Mass. 


476,317. SYSTEM OF TESTING ELECTRIC CIRCUITS. 
Rudd. Chicago, IN. , 


476,330. SAFETY DEVICE FOR ELECTRIC MOTORS. E. Thom- 
son, Lynn, Mass. 


476,331. DYNAMO-ELECTRIC 
Mass. 


476,346. ALTERNATING-CURRENT MOTOR. M. 
Lynn, Mass, 


476,347. ELECTRIC MOTOR. D. H. Wilson, Chicago, Ill. 


476,368. BRUSH-HOLDER FOR DYNAMO-ELECTRIC MACHINES 
AND MOTORS. F. B. Daggett, St. Joseph, Mo. 


416,316. ELECTRICALLY-CONTROLLED VALVE. W. B. Flem- 
ing, Philadelphia, Pa, 


476,426. ELECTRIC GENERATOR OR MOTOR. E. A. Sperry, 
Chicago, IH. 


476,437. ELECTRIC LOCOMOTIVE. 
Ohio. ` 


F. P. Benjamin, New 


C. H. 


MACHINE. E. Thomson, Lynn, 


J. Wightman, 


T. E. Adams, Cleveland, 


476,483. SECONDARÝ-BATTERY PLATE. E. C. Paramore, Phila- 
delphia, Pa. 


476,490. SYSTEM , OF TESTING FOR ELECTRIC CIRCUITS. C. 
H. Rudd, Evanston, Ill. 


476,492. CIRCUIT FOR TEST-BATTERIES AND CORDS OF 
MULTIPLE SWITCHBOARDS. C. E. Scribner, Chicago, Il. 


476,493. ELECTRIC ARC LAMP. C. E. Scribner, Chicago, Ill. 


476,494. KEYBOARD SYSTEM FOR METALLIC CIRCUITS. J. 
A, Seely, New York, N. Y. 


476,59. KEYBOARD CIRCUIT FOR MULTIPLE SWITCH- 
BOARDS. O. A, Bell, New York, N. Y. 

476,527. SYSTEM OF ELECTRIC LIGHTING. T. A. Edison, 
Menlo Park, N, J. 

476,528. INCANDESCENT ELECTRIC LAMP. T. A, Edison, 


Menlo Park, N. J. 


476,529. SYSTEM OF ELECTRICAL DISTRIBUTION. T. A. Edi- 
son, Menlo Park, N. J. 


476,530. INCANDESCENT ELECTRIC LAMP. 
Menlo Park, N. J. 


476,531. ELECTRIC LIGHTING SYSTEM. T. A. Edison, Menlo 
Park, N. J. 


476,618. APPARATUS AND SYSTEM FOR COMPOUND TELEG: 
RAPHY AND TELEPHONY. .F. W. Dunbar» Newark, N. J- 


T. A. Edison, 
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TIME LIMITS AND ELECTRIC RATES. 


Whatever system of regular rates may be in force, there is 
growing recognition of the fact that central stations may profit 
by the adoption of certain low rates under time limits. Such 
rates are not necessarily limited to any one class of service or 
to any particular time of day, but the fundamental reason for 
their existence is that the electric station is operated at less than 
full load during most of each twenty-four hours. There is con- 
sequently a large amount of generating equipment standing idle 
most of the time, and the object and effect of the low electric 
rate with a limit to the hours of its application is to bring this 
idle machinery into use, together with a corresponding part of 
In this way a large day motor load, 


the distributing system. 
a heating load, a night load of storage batteries, and even an 
industrial chemical load may be built up. 

Rates with a time limit should be adjusted to fit the load 
curve of each particular station, the tendency being to make 
the lowest rates for those hours when the demand on the gen- 
erating equipment is least. The maximum demand of a con- 
sumer does not enter as a factor in fixing the rate on a time- 
limit basis, because the rate is founded on the fact that the 
station is not loaded during the hours when it applics, but this 
maximum demand may of course determine the time limits. 

Besides the very general influence that the time of render- 
ing each class of service has had in rate making, low specific 
rates have been applied to various kinds of service on a time 
limit basis in many cities, both in Europe and America. At 
Berlin, Germany, where the variation in different rates is, as a 
rule, much less than in the United States, the ordinary rate to 
consumers is 9.6 cents per kilowatt-hour, but under certain con- 
ditions the rate of 3.8 cents per kilowatt-hour applies to service 
between ten o'clock in the evening and seven in the morning. 
In England the so-called “restricted-hour system of power sup- 
ply” is receiving an increasing amount of attention and appli- 
cation. 

Central stations in some American cities have found it to 
their advantage to charge storage batteries in large buildings at 
especially low rates during certain hours of the night, thus pre- 
venting the installation and operation of isolated electric ‘plants, 
and a similar practice appears to be finding wide application as 
to automobile batteries. 

At one time the electric railways of Buffalo were supplied 
with Niagara energy on a basis that included a time limit, the 
rule having been that no more than a certain amount of power 


25 : 
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would be delivered at certain periods. Where electric supply 
systems are largely operated with waterpower, it seems that some 
arrangement like that indicated at Buffalo might often be made 
with the railways. Contracts of similar nature are often made 
between hydroelectric systems and their customers, the basis be- 
ing that power will be delivered only to the extent that water 
is available. l 

The pumping of publie water supplies into standpipes and 
reservoirs is a class of work that can only be secured at low 
rates, but the pumping can usually be done during those hours 
of the day when electric loads are much below the maximum. 
Such a plan was applied several years ago to the pumping for a 
suburban waterworks by the Montreal electric system. Perhaps 
nowhere else has the time-limit basis of rates heen applied so 
extensively as in Montreal to stationary motor loads, where the 
requirement has been that large motors be disconnected between 
4 and 6 p. m., from September 15 to March 15 of each vear, 
and in this way one of the largest loads of this kind on the 
Continent has been built up without a corresponding increase of 
generating equipment. 


THE CHEMISTRY CONGRESS IN LONDON. 

Probably never before in the history of science has such 
public recognition and prominence been given in England to 
the science of chemistry and those who devote their lives to 
its research and application, as on the occasion of the Seventh 
International Congress of Applied Chemistry, recently held in 
London. 

It seemed as though royalty, and men and women of emi- 
uence in other spheres, were vieing with each other in their 
efforts to make the amende honorable for the cold shoulder 
which, not so many years ago, British leaders, short-sightedly 
or unconsciously, gave to scientific men whose researches brought 


to some other lands industrial gain which they continue to 
enjoy today. 

It has been a matter of more or less continuous complaint 
that the manufacturer in England has not learned how closely 
rclated are applied science and successful industry. Especially 
have manufacturers as a class been charged with inability to 
accurately evaluate the services that the chemist has rendered, 
or is capable of rendering, if he be given the opportunity, in 
their multifarious processes and operations. It will be remem- 
bered that Prof. Stanley Kipping last year pleaded this cause, 
showing how necessary was the co-operation of the manufac- 
turer and the chemist if British chemical industries were to 
be prevented from speedily disappearing. The paucity of 
lucrative openings for young chemists consequent upom the 
indifferent policy, or want of policy, of the British manufac- 
turer, was said to be rendering chemistry unattractive. Yet one 
of the most essential things for insuring a progressive spirit 
in the science and industry of chemistry is an ample and in- 
creasing supply of students, for in that way lie fertility and 
originality of idea. 


Possibly the presence in London of so many renowned 
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chemists from all quarters of the globe—“from China to Peru” 
—may help to alter this state of things. The several thousand 
delegates were welcomed by the Prince and Princess of Wales 
at the Albert Hall, a deputation of eminent representatives 
were received by King Edward at Buckingham Palace, there 
was a reception on behalf of the Government at the Foreign 
Office, and a round of garden parties, banquets, and so forth, 
all of which insured for the proceedings such a measure of pub- 
icity in the daily newspapers as would arouse greater interest 
in minds hitherto careless as to achievements in this particular 
sphere. The combined effect of all this should add effective 
weight to the words of Professor Kipping and place the chem- 
ist and the man of science generally in that more honored 
position that he can legitimately claim. 

The Prince remarked in his address of welcome that the 
object of the Conference was to discuss in sections the many 
topics of interest and importance which are continually arising 
owing to the marvelous discoveries which the science of chem- 
istry, both pure and applied, is making from day to day; but 
as he also pointed out, all conferences between scientific men, 
or men of mind, from other lands could not be other than 
favorable to the progress of science which played so important 
a part in almost every branch of modern industry. Those who 
have attended international congresses connected with scien- 
tific or engineering socicties have recognized how hearty and 
how thoroughly genuine is the spirit of fraternization that 
bubbles over when trained thinkers from different lands meet 
tcgether to confer regarding matters of deep and common 
interest between them. The politician’ and the rabble may be 
whetting the sword at home ready for a clash of arms, but the 
spirit of rivalry is never permitted to intrude into the delib- 
erations of those who are seeking out nature’s secrets and ap- 
plying them in the interests of humanity. It is not incon- 
celvable that an international gathering of scientific men might 
be engaged discussing some new and more dangerous explosive 
for the destruction of life, with perfect calmness and friendli- 


hess, even while an ultimatum was about to be hurled at one 


oz their own nations. The scientific mind may devise the 


weapons, but the scientific spirit is so international that war 
it cannot cause. 

Such remarks as “without a scientific fourdation no per- 
manent superstructure can be raised,” and “the rule of thumb 
is dead ond tke rule of science has taken its place,” require 
to be urged home upon the minds of the peoples of every 
manufacturing country, whether they be uttered by the Prince 
ef Wales, or by college demonstrator. On a previous occasion 
the people of England listened to the words of their prince 
when they ignored the advice of other competent advisers—it 
may be that they wiil listen now with profit and act upon his 
counsel once again. 

There is always a danger of overdoing things on the occa- 
sion of a congress in Europe and an accumulation of arrears 
get deferred or get but scant attention as a result. Regarded 


ee in this 
from the point of view of the newspaper.things seem 1m t 
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case to have been overdone, for the Times, toward the end of 
the congress, gave expression to its impatience that the pro- 
gramme had drifted into an impossible state, and that it was 
suffering from the great industrial evil of the day—excess of 
production over consumption. “It is choked with its own 
waste products, some of which are solid and others gaseous.” 
“Flesh and blood cannot be expectcd to stand it.” So much 
for the newspaper attitude—perplexed with the multitude of 
elaims of other kinds upon its space—but what of the chemist 
—he was to be heard confessing the congress a feast of fat 
things, of wines on the lees. The electrochemical section, like 
others, seems to have suffered from an embarrassment of riches. 

The many subjects of electrical and allied interest that 
arose for consideration are touched upon briefly as to their 
The out- 


standing features included the all-absorbing topic of the hour— 


salient points, by our contributor (Mr. Kershaw). 


atmospheric nitrogen, an impressive demonstration of the Birke- 
lund-Eyde process exciting great interest, coal supplies, liquid 
fuel, while a more than passing interest might profitably be 
tsken in the progress that is being made in the vast land of 
China in teaching chemical and other science in its schools to 
its rising generation. 


CENTRAL-STATION PROPERTY VALUATIONS. 


When a central station operating under the supervision of 
a State Commission desires to issue new securities or to pur- 
chase another plant and its connected business, one of the first 
points to ascertain is the reasonable value of the property con- 
cerned in the transaction. Not infrequently the price agreed 
upon between the parties in immediate interest is the outcome 
of a long series of diplomatic negotiations, when the transac- 
tion is a purchase and sale. When the issue of securities is 
pianned for the purpose of extending the plant or improving 
it in some way, it is easier to show a commission the values at 
stake in the proceedings than when the elements of a trade be- 
tween companies enter the problem of securing official approval 
of the agreement which has been reached. 

In most cases the price agreed upon when one plant is sold 
to another is represented by a larger sum of money than the 
total value of the physical property in question. The book valua- 
tions of the plant purchased by no means represent all the money 
that has been legitimately put into a going concern to establish 
it, to keep it in touch with up-to-date methods, and to steer its 
course clear from the rocks of rashness on the one hand and the 
shallow waters of excessive conservatism on the other. Develop- 
ment expenses, the cost ot celling the previous issues of securitics, 
Interest during construction, engineering expenses, and the rea- 
tunable cost of maintaining an up-to-the-times business should 
all be considered. The excess of the purchase price over the sum 
lotal of the book assets may fairly and easily amount to 
twenty-five or thirty per cent of the book assets. One makes 
40 mistake in allowing a liberal sum for contingencies in an art 
subject to the rapid development which pertains to electrical 
applications. The same sort of reasoning applies to the issuing 
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of securities for physical changes in the plant. Often a com- 


pany meets these costs for the time being by borrowing money 


upon its credit, the issue of securities being asked for at a later 


It is 
reasonable and fair to ask for a total amount in securities that 


period when the work is well along toward completion. 


will provide for contingencies, and not attempt to pare down 
the estimates to the bare edges of the equipment quotations or 
even the contract prices. 

It is highly desirable, however, when a company appears 
before a state board in search of its approval of a purchase or 
security issue, to be prepared with figures showing in a fairly 
detailed way the make-up of the purchase or the extension cost. 
The failure to be prepared with a tabulated statement indicating 
wherein lies the difference between the book values of the prop- 
erty and the agreed-upon prices of costs may cause an entirely 
well-meaning central-station organization no little annoyance 
and embarrassment. In a recent case where the purchase price 
was about two-and-three-quarters million dollars the book 
The dif- 


ference was reasonable, since the properties which were to be 


values were over half a million dollars less. 
absorbed were all going concerns of long and thoroughly estab- 
lished position in their respective municipalities. Yet the pur- 
chaser was not a little handicapped by the absence of specific 
detailed tabulation of the allowances made for the elements 
making up the agreed price. When these can be supplied, it 
not only enables the public authorities to appreciate fully the 
bases of ihe estimates, but to some degree compare them with 
figures and percentages derived from other similar cases. Hav- 
ing detailed information of this character it is then possible for - 
a board which secs the good of the proposed consolidation to 
meet the inquiries of the public, should they arise, and to ex- 
plain fully the grounds for its action. From some points of 
view this course calls for refinements in estimating which are 
difficult to supply, and yet it is the practice of the best profes- 
sional engineers, when reporting upon specific projects, to fur- 
nish their clients with complete statements showing how the 
conclusions set forth were obtained. The value of an expert 
opinion is enhanced by an exposition of its general processes of 
reasoning, as was clearly demonstrated in the famous Syracuse 
rate case, where engineers who attempted to appraise equipment 
without detailed values in mind got into hot water under cross- 
examination. ‘There is not the least question of the grounds 
upon which the purchase price of a central-station property in 
successful business operation may be considerably higher than 
the sum of the book values; but it is equally certain that the 
company which goes before a public board of adjudication armed 
with the unit information upon which the totals are figured 
will save itself no little delay and possible embarrassment. Even 
where the resultant prices agreed upon are the outcome of much 
give and take, and perhaps depend upon many unrecorded con- 
versations, Impossible to reproduce, it will pay the petitioning 
company to have in hand some sort of a subdivided statement 
of the total purchase price or the cost of improvements pro- 
posed or under way. 
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The New International Unit of Light. 

The Bureau of Standards, Washington, 
D. C., has made the following important 
announcement of its agreement to an in- 
ternational unit of light that is slightly 
less than the candlepower now generally 
used in this country; this value will give 
the United States identically the same 
unit of hght as that used in Great Britain 
ənd France. The official announcement 
is being made simultaneously in these 
three countries. 


In order to determine as accurately as 
possible the relations between the pho- 
tometric units of America, France, Ger- 
many and Great Britain, comparisons 
have been made at different times during 
the past few years between the unit of 
light maintained at the Bureau of Stand- 
ards, Washington; at the Laboratoire 
Central d’Electricité, Paris; at the Physi- 
kalisch-Technische Reichsanstalt, Berlin: 
and at the National Physical Laboratory, 
London. 

The unit of light at the Bureau of 
Standards has been maintained through 
the medium of a series of incandescent 
electric lamps, the values of which were 
originally intended to be in agreement 
with the British unit, being made 100/88 
times the Hefner unit. Í 

The unit of light at the Laboratoire 
Central is the bougie décimale, which is 
the twentieth part of the standard de- 
fined by the International Conference on 
Units of 1884, and which is taken, in 
accordance with the experiments of 
Violle, as 0.104 of the Carcel lamp. 

The unit of light at the Physikalisch- 
Technische Reichsanstalt is that given by 
the Hefner lamp burning at normal 
barometric pressure (seventy-six centime- 
tres) in an atmosphere containing 8.8 
litres of water vapor per cubic metre. ~ 

The unit of light at the National Phys- 
ical Laboratory is that given by the ten- 
candlepower Harcourt pentane lamp 
burning at normal barometric pressure 
(seventy-six centimetres) in an atmosphere 
containing eight litres of water vapor per 
cubic metre. 

In addition to the comparisons of elec- 
tric and flame standards carried out re- 
cently by the national laboratories in 
Europe, one comparison ‘was made in 
1906, and two in 1908, between the 
American and European units by means 
of carefully seasoned  carbon-filament 
electric standards, and as a result of all 
the comparisons the following relation- 
ships are established between the above 
units: 

The pentane unit has the same value 
within the errors of experiment as the 
bougie décimale. It is 1.6 per cent less 
than the standard candle of the United 
States of America, and eleven per cent 
greater than the Hefner unit. 
= In order to come into agreement with 
Great Britain and France, the Bureau of 
Standards of America proposed to reduce 
its standard candle by 1.6 per cent, pro- 
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vided that France and Great Britain 
would unite with America in maintain- 
ing the common value constant, and with 
the approval of other countries would call 
it the International candle. The Na- 
tional Physical Laboratory, London, and 
the Laboratoire Central d’Electricité, 
Paris, have agreed to adopt this proposal 
in respect to the photometric standardiza- 
tion which they undertake, and the date 
agreed upon for the adoption of the com- 
mon unit and the change of unit in 
America was April 1, 1909. 

The following simple relations wil! 
therefore hold after that date: 


1 International Candle = 1 Pentane 
Candle. 

1 International Candle = I Bougie 
Décimale. 

1 International Candle = 1 American 
Candle. 


1 International Candle = 1.11 Hefner 
Units. 

1 International Candle = 0.104 Carcel 
Unit. 

Therefore 1 Hefner Unit = 0.90 In- 
ternational Candle. 

The pentane and other photometric 
standards in use in America will* here- 
after be standardized by the Bureau of 
Standards in terms of the new unit. 
This, within the limits of experimental 
error, will bring the photometric units 
for both gas and electrical industries in 
America and Great Britain and for the 
electrical industry in France to a single 
value, and the Hefner unit will be in the 
simple ratio of 9/10 to the international 
candle. 

The proposal to call the common unit 
of light to be maintained jointly by the 
national standardizing laboratories of 
America, France and Great Britain, the 
“International Candle” has been sub- 
mitted to the International Electrotech- 
nical Commission, which will endeavor to 
secure the indorsement of the proposal 
by all countries of the world which are 
represented on that Commission. 

It is hoped that such general approval 
may be secured, and that in the near fu- 
ture the term “International Candle” will 
receive general sanction. 


The above announcement marks an im- 
portant step forward in the historv of 
photometric measurements. For many 
years the British parhamentary candle 
was the unit recognized in this country, 
but the lack of precision in practical 
photometry did not permit its value to 
be very accurately expressed or repro- 
duced. In recent years the gas industry 
has employed the one-candlepower sperm 
candle, the ten-candlepower Harcourt 
pentane lamp, the Hefner lamp, and va- 
rious secondary standards, while the elec- 
trical industry has employed incandescent 
electric lamps either certified by the Bu- 
reau of Standards or rated in terms of 
standards that are consistent with those 
cf the Bureau. The unit of the Bureau 
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las been maintained very constant, as 
shown by frequent comparisons with the 
siandards of France, Germany, and 
Great Britain, but differed appreciably 
from the British unit and hence from 
the umit employed by most of the gas 
companies in America. 

The Bureau of Standards took the 
initiative several years ago in bringing 
about international uniformity in the 
unit of light by sending its representa- 
tives abroad with copies of its standards: 
to determine more accurately the relative 
values of the units of the several Euro- 
pean countries and to urge the adoption 
cof an international unit. In this country 
the American Institute of Electrical En- 
gineers, the American Gas Institute, and 
ihe Illuminating Engineering Society 
have acted together in support of the 
movement, and have voted in advance to 
recognize the new unit of candlepower. 

In England the National Physical Lab- 


oratory has secured the indorsement of: 


the London Gas Referees and the Institu- 
tion of Gas Engineers. 

The union of the three national stand- 
ardizing institutions of America, France. 
and Great Britain in maintaining a com- 
mon unit of candlepower, and the co- 
operation of the German Reichsanstalt in 
redetermining, from time to time, the 
ratio of the Hefner unit to the common 
international candle, assures the highest 
attainable constancy, for the new unit of 
light. 

Unfortunately there. is no primary 
photumetric standard that is sufficiently 
constant und reproducible to be generally 
accepted as an international standard. 
France, Germany, and Great Britain each 
has its own primary flame standard, and 
a great deal of effort has been expended 
in attempting to determine accurately the 
relations between them. Until the flame 
standards themselves are better under- 
stood, however, and the atmospheric and 
other conditions more perfectly con- 
trolled, the unit of light cannot be pre- 
served as accurately by primary flame 
standards as by incandescent electric sec- 
ondary standards. The latter, when weli 
made, properly seasoned, and carefully 


measured, permit comparisons to be 
made (using the means of many 
settings on several lamps) with ex- 


cellent precision, the lamps themselves 
being constant enough and the precision 
of measurement high enough to fix the 
final values to about cne or two tenths 
of one per cent. There is good reason to 
believe that in this way the international 
unit of light can (be preserved yso nearly 
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constant that any inevitable drift occur- 
ring one way or the other would be too 
small to detect with certainty by any of 
our present flame standards in many 
years. The Bureau of Standards will 
continue to standardize flame standards 
by the electric standards and will also 
carefully investigate the more important 
flame standards. Similar tests and in- 
vestigations will also be made in Europe, 
and if any appreciable drift does occur it 
will sooner or later be detected. 

Careful distinction should be made in 
this connection between a unit and a 
standard. An international unit main- 
tained by the co-operative effort of several 
national standardizing institutions, and 
checked from time to time by means of 
all the best primary standards in use, is 
more likely to be maintained constant 
than if it were defined to be represented 
by any single primary standard, unless 
such a primary standard were reproduci- 
ble to a very high degree of precision. 
Such a unit can be continued permanent 
even though all present primary stand- 
ards are ultimately superseded by better 
ones. The Hefner lamp as a convenient 
flame standard will not be displaced in 
America or any. other country which 
adopts the international candle as its unit 
of light. Uniformity among different 
ccuntries and continuity of value are 
prime necessities with respect to the unit. 
But the particular standard by which the 
unit is realized in practice is largely a 
matter of convenience and circumstance. 
In the photometry of electric lamps, elec- 
tric standards are most suitable. In gag 
photometry one form of flame standard 
or another will be employed according to 
circumstances. It is not expected that 
all countries of the world will at once 
adopt the proposed international candle 
as their unit of light. Those countries 
which already have the Hefner unit in 
general use may prefer to continue it. 
But if all countries which have a unit 
differing appreciably from the Hefner 
shall adopt the international candle as 
their unit, there will then be only two 
units in use throughout the world, and 
they will have the simple ratio 9:10. 
This would result in a distinct gain 
both in the practice of photometry and 
m definitions and nomenclature. 

The effect of this change of 1.6 per 
cent in the unit of the Bureau, which is 
mM general use for electric lighting 
throughout the country, is to raise the 
candlepower rating and decrease slightly 
the watts-per-candle of electric lamps. 
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A sixteen-candlepower lamp will give 
16.26 candles in the new unit, or a six- 
teen-candlepower carbon-filament lamp 


_burning at 110 volts will give sixteen 


candles on the new basis at 109.69 volts. 
The change, though small, is important 
iu the photometry and rating of lamps. 
The new unit of candlepower being in 
agreement with the present English unit 
as represented by a ten-candlepower 
standard pentane lamp, there will be no 
change in the unit of light now employed 
by those gas companies which use pen- 
tane lamps, provided they are in agree- 
ment with the English standard. But as 
pentane lamps may differ slightly from 
one another, even when burned under the 
same conditions, it is desirable for the 
sake of greater uniformity to have them 
standardized in terms of the standard 
candle of the Bureau. These variations, 


amounting to from one to five per cent, 


are generally in the same direction; that 
is, the lamps if not correct usually give 
lcss than ten international candles under 
standard conditions when burning in a 
pure atmosphere at a normal barometric 
pressure of seventy-six centimetres of 
mercury and an atmospheric humidity 
of eight litres of water vapor per cubic 
metre. In anticipation of this change 
some of the largest gas companies in the 
United States have already had their pen- 
tane and Hefner standard lamps stand- 
ardized by the Bureau in terms of the 
new unit. 

Gas standards will hereafter be certi- 
fied in terms of the international candle. 
Electric standards will be certified in 
terms of the old unit until July 1, 1909, 
unless otherwise requested. On July 1 
he new unit will be adopted by the Bu- 
reau of Standards in the certification of 
electric standards, and it is hoped that 
manufacturers of electric lamps will adopt 
the new unit as soon thereafter as pos- 
sible. 

The Bureau recommends that all gas 
and electric companies, all photometric 
laboratories and all the manufacturers of 
electric lamps in the United States adopt 
the new unit of candlepower, if possible, 
not Jater than January 1, 1J10. 
ede 
Tariff On Carbons. 


By an amendment to the tariff bill 
which is to be introduced by Senator Bur- 
ton, it is proposed to place a duty of thir- 
ty-five per centum ad valorem on all im- 
portations of electrodes, brushes, rods, 
plates, and disks, when they are composed 
wholly or in chief value of carbon. 
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To Protect Power Sites. 


Acting upon the specific instructions of 
the Secretary of the Interior, the United 
States Geological Survey has begun the 
investigation of waterpower sites on the 
public lands. Since April 28, the date of 
the secretary’s order, the director of the 
Survey has recommended eleven tempo- 
rary withdrawals “in view of proposed 
legislation affecting the disposal of the 
waterpower sites on the public dumain.” 
These power-site withdrawals, aggregating 
236,365 acres of public lands in the states 
of Utah, Colorado, Wyoming, Montana, 
Idaho and Oregon, have been approved by 
Secretary Ballinger. 

The present policy is to protect the pub- 
iic interests on the one hand by promptly 
withdrawing from all entry all public 
lands containing possible power sites, and 
on the other hand, by excluding from such 
withdrawals as far as information at hand 
warrants all area of no value for power 
purposes, but properly disposable under 
the agricultural and other public land 
laws, 

The director of the Geological Survey 
has assured the secretary that the tem- 
porary withdrawals of waterpower sites 
already made from data in the possession 
of the Survey, together with such as will 
hereafter be made prior to the convening 
of Congress, will be ample to protect all 
the more imporiant waterpower sites un- 
cisposed of on the public domain and en- 
able Congress to legislate intelligently for 
{heir disposition. 


ede 
New Haven Electrification. 

W. S. Murray, the electrical engineer 
and assistant to Vice-President McHenry, 
of the New York, New Haven & Hart- 
ford Railroad Company, testified before 
Mr. Eustis, of the New York Public 
Service Commission on June 12, that it 
was the intention of the company to elec- 
trify its entire line from New York to 
New Haven. The electric zone now runs 
cnly to Stamford, Conn., a distance of 
twenty-two miles, over which there is a 
four-track road. 

Mr. Murray also stated that the com- 
pany intends to electrify its Harlem 
River branch, which runs from the Har- 
lem River, near Port Morris, through 
West Farms and Pelham Bay Park to 
New Rochelle, where it joins the main 
line. The company now has a power 
house at Cos Cob, but will probably erect 
another to supply the current for the 
Harlem River branch. It will take from 
twelve to eighteen months to complet 
the electrification of this branch. 
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THE DESIGN OF STEAM-ELECTRIC 
POWER PLANTS. 


BY FRANK KOESTER. 


ELECTRICAL EQUIPMENT. 


As has been said of the mechanical 
equipment, the electrical equipment must 
also be designed on the unit system. To 
simplify the operation of the entire plant 
each generator must have its own panel 
on the switchboard, its own exciter, ete. 

The electrical characteristics of the 
generator, particularly its capacity, volt- 
age and frequency, depend upon the 
transmission and service requirements. 

In ‘determining the capacity of the 
exciters the number to be used must be 
carefully considered. A single exciter 
unit of sufficient capacity should not be 
installed. A division into smaller units 
should be made, so that, in case of break- 
down, the whole plant may not remain 


REMOTE-CONTROL SWITCHBOARD, PORT 
MORRIS PLANT, NEW YORK. 


idle, while repairs are being made to one 
exciter. 

The capacity of the exciter units varies 
from one-half to two per cent of the total 
output of the plant; for example, a plant 
of 20,000 kilowatts normal capacity 
should have preferably two 100-kilowatt 
exciters. The exciters may be either 
steam or motor-driven, or a combination 
of hoth, in which case the steam drive is 
used for starting, while the motor ex- 


citer is used after the plant is in opera- - 


tion. 
Care must be taken to study the actual 
requirements for switchboards before the 
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dimensions of the plant are determined, 
as it happens too often that the space 
allotted for switchboards is found too 
small, and it becomes necessary to crowd 
all apparatus to such an extent as to 
make access to it difficult. 

Busbar chambers, oil switches and 
switchboards, etc., may be located oń sep- 
arate floors. A good example of this will 
be found in the Fifty-ninth Street Sta- 
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buses; second, selector switches; third, 
high-tension feeders; fourth, automatic. 
oi] switches; fifth, the racks carrying the 
controlling cables. From this it will be 
seen that the high-tension cables must 
pass all floors going up on one side wall 
and down on the other. 

For the purpose of illustrating Euro- 
pean practice there is given herewith a 


cross-section of the St. Denis plant, 


= 


CROSS-SECTION OF TURBINE ROOM AND SWITCH HOUSE, ST. DENIS PLANT, 
PARIS. 


tion, New York, where the main buses 


are located on the lowest floor, the oii 
switches cn the floor above and the switch- 


boards or the upper floor. 


floor, as all oil switches are operated bv 
lcw-tension remote-controlled current. 


Another station, considered from this 


standpoint, is the Waterside Station No. 
2, also in New York. Here the main 
controlling apparatus is located in the 
switching room on the same level as the 
main generator floor. The five floors 
above containing different apparatus are 
as follows: First, auxiliary and main 


. No high-ten- 
sion voltage (11,000) reaches the upper 


Paris, which shows the arrangement of 
the switch house. It will be noticed that 
the -various classes of apparatus are kept 
in separete rooms, starting in compart- 
ment D, which contains the generator 
leads; the current flows in alphabetical 
order, from one compartment to another, 
the apparatus being placed as follows: 
E, main generator switches: F, the main 
busbars; G, rheostats; H, taking the en- 
tire upper floor, contains the controlling 
bench board and the low-tension switch- 
boards. No high-tension current passes 
into the upper compartment but is carried 
across to compartment J, where are lo- 


iz 
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cated the feeder switches. Compartment 
K contains the busbar junction switches, 
while L contains the potential regulators. 
The last compartment, M, serves for the 
outgoing cables. 

The practice in America and Great 
Britain is to place busbars and oil 
switches in compartments made up of 


SIEMENS-SCHUCKERTWERKE WAGON-PANEL 
SYSTEM. 


brick or concrete, and in some instances 
concrete blocks have been employed. The 
oil switches are of the remote-controlled 
type, being operated by motors from the 
main controlling bench. 

In the modern European practice the 
busbars are not placed in compartments, 
but simply arranged in an exposed posi- 
tion on both sides of an aisle. The oil 
switches, fuses, etc., are placed in con- 
crete cells without front covering. The 
high-tension oil switches are usually op- 
erated by hand. | 

Another departure, on the Continent, 
from the ordinary switchboard practice. 


is the use of pedestals for mounting in- 
struments and operating levers. This ap- 
phes particularly to Switzerland. Usually 
a pedestal is provided for each generator 
and exciter and contains the necessary in- 
struments and levers for each individual 
machine. These pedestals are located 


centrally in the switchboard gallery and 


SWITCHBOARD 


have the advantage that the operator at- 
tending faces the generating room in- 
stead of having his back turned thereto, 
as is the case with the more common 
switchboards. 

Of late years control benches have 
come into considerable favor. They are 
used chiefly for controlling the main oil 
switches both for the generator and out- 
going feeders. They are equipped with 
pilot switches and lamps for operating 
the main circuit-breakers, field switches, 
field rheostats, governor motors, ete. 
These benches are usually placed in front 
of the instrument board, and must be so 
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arranged that the panel of one circuit 
is directly behind the section of the same 
circuit on the controlling bench. To 
further facilitate operation, the panel and 


control bench are provided with card 


holders or name plates to classify the 
groups. In addition to this dummy bus- 
bars are frequently shown on the bench. 

A novel feature in low-tension’ alter- 
nating-current switchboard design, in 
use only a few years on the Continent of 
Iurope, is the wagon-panel system. It 
consists of mounting either a part or the 
entire panel on a carriage. Such a car- 
riage as constructed by the Siemens- 
Schuckertwerke of Germany is shown in 
an accompanying illustration; it consists 


OERLIKON WATER-FLOW GROUNDERS AND 
HORN LIGHTNING ARRESTERS. 


of a carriage running on small wheels 
upon the structural steel frame of the 
switchboard and carries the panel with 
all the instruments. -When a panel is to 
be removed it needs merely to be unlocked 
and pulled out (each panel is provided 
with two handles). The electrical con- 
nections do not have to be disturbed, as 
they are made similar to a knife-blade 
switch, that is, by means of heavy clips 
which make and break the circuit when 
the carriage is rolled in or out. The 
wagon is so provided with locking 


ae 


1 To 'the writer's knowledge they have 
installed up to 3,000 volts. á peer 
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switches, that it cannot be withdrawn 
while the panel is in operation, which is 
particularly essential for high-tension 
switchboards. The principal advantage 
of this wagon-panel system is that a panel 
can be withdrawn for inspection and re- 
pairs, and that a reserve panel can re- 
place a damaged one without disturbing 
the operation of the remaining units. 
Thus the danger otherwise encountered 


in making repairs on the switchboard is 


eliminated. 

Switchboards and controlling benches 
are made of structural steel or pipe 
frames faced with white or blue marble 
cr slate slabs. The marble presents a 
much finer appearance but readily shows 
oil stains and scratches, and if the board 
is extended at any future time it is diffi- 
cult to match the panels. White marble 
is chiefly used in isolated plants and in 
central stations in Europe, where the 
panel frames are made very ornate. 

In most American electric plants, 
slate with dull black or oil finish is used. 
It has the advantage of having a uniform 
shade, while scratches and oil spots are 
readily eradicated, also the instruments 
stand out in bolder relief. The back of 
the switchboard ‘must be at least from 
three to four feet away from the wall 
and thoroughly braced at the botom and 


tcp. 
POWER PLANT PROTECTION. 


Many of the large central stations have 
extensive aerial transmission and distribu- 
tion systems, and in order to guard 
against interruption of service, the elec- 
trical equipment of the same must be 
protected against atmospheric discharges. 
This is done by providing the plant with 
lightning arresters or some form of 
grounding device which acts as a relief 
vent. 

Various sources of disturbances, par- 
ticularly lightning where the transmis- 
sion line runs through sections of coun- 
try of different altitudes, cause surges and 
oscillations in the circuit of such fre- 
quencies and high potential that they 
would endanger the electrical equipment 


either at the generating station or sub-. 


station or probably both. 

In general, a lightning arrester is made 
up of three elements, viz.. an air gap, a 
current-limiting element, and an arc-sup- 
pressing device. -These features are em- 
bodied in the horn type, multigap type 
and electrolytic lightning arresters. The 
two former are well known and hardly 
need any discussion. The latter is a 
newer type, generally known as the 
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aluminum cell arrester, in which the com- 
ponents are submerged in a steel tank or 
porcelain jar. A series of concentric 
aluminum pans are placed one above the 
other and separated: by an electrolyte, 
usually a borax solution. 

In Europe the waterflow grounder is 
very much used to take care of light 
surges. This apparatus consists of a noz- 
zle or jet of water flowing downward or 
upward against a baffle plate connected 
to the line. The streams are usually 
three-eighths of an inch in diameter, al- 
lowing a leakage of 0.1 of an ampere. 
The water is supplied from the water 
mains or by a spring or by a centrifugai 
pump, in the latter case an elevated stor- 
age tank must be provided to give the 
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will be noted that the coal is assumed to 
have a heating value of 14,000 British 
thermal units, of which an equivalent ot 
12.8 per cent or 1,792 British thermal 
units are delivered to the busbars. 

APPROXIMATE LOSS PER POUND OF COAL 


IN A WELL-CONDUCTED, FIRST-CLASS 
STEAM-XxLECTRIC POWER PLANT. 
Loss in B. T. U. 


and Percentage 
per Pound of Coal. 


Subject. 1,400 B. T. U. 100%. 
ABS 255 sna ceed ies ee aE Eaa 210 1.5 
Radiation and leakage of boiler. 560 4.0 
Radiation and leakage of flue.. 140 1.0 
Gaseg through chimney........ 1,960 14.0 
Blow-off and leakage........... 210 1.5 
Radiation and leakage of piping. 210 1.6 
Friction and leakage of engine. 140 1.0 
Rejected to condenser........... §,540 61.0 
Electrical 10S8..........-essevees 0.2 
Required for all auxillarie:..... 910 6.5 

12,908 92.2 
5%, or 700 


Returned by feed-water heater, 
B. 
105 — 92.2 = 12.8%, or 


Delivered to busbars, 
1,792 B. T. U. 


OIL-SWITCH COMPARTMENTS, LONG ISLAND CITY PLANT. 


stream a uniform flow. In many cases 
the water used in water-cooled trans- 
formers is used for this purpose. 

The fluid arresters are always used in 
connection with horn arresters or multi- 
gap arresters or both, which take care of 
the heavier lightning discharges. 


EFFICIENCY. 


The efficiency of steam-electric power 
plants is low, ranging from eight to six. 
teen per cent of the heat value of the 
coal. Sixteen per cent is extremely 
economical, and: can only be secured by 
the best designed and equipped plant, and 
by scientific operation. The average 
plants of recent construction operate with 
an efficiency of from ten to fourteen per 
cent. The following table shows the ap- 
proximate loss per pound of coal in a 
well-conducted first-class power plant. It 


CONCLUSION. 


The first cost of a power plant depends 
upon its character and the equipment, as 
well as upon the superstructure. In other 
words, the ability of the plant designer 
is of the utmost importance. Another 
important factor is the location of the 
plant, as well as its size. With the in- 
crease in size of plants the cost per kilo- 
watt is reduced. Small plants up to 
5,000 kilowatt capacity have been in- 
stalled in the West at from $110 to $140 
per kilowatt, while medium size and large 
plants have been built at from $70 to $90 
per kilowatt. In the Fast plants are more 
expensive, owing to the higher cost of 
labor. The average cost in the East of 
medium and large size plants, depending 
upon the equipment, runs from $80 to 
$100 per kilowatt, although in excep- 
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tional cases the cost has been as high as 
$125 and even $150 per kilowatt. On 
the other hand large plants have been 
installed at as low a cost as $65 to $70 
per kilowatt, such being exceptional cases 
and accompanied by favorable conditions 
throughout, viz., low cost of excavation, 
foundations and building as well as the 
favorable purchase of equipment and 
careful design of the whole plant. 

The following tables are average fig- 
ures of the several items. It will be 
noticed that the first tables have been 
computed for plants equipped with 4,000 
to 5,000 kilowatt units, both for the re- 
ciprocating engine and turbine, while the 
last table gives average figures for plants 
with units from 500 to 1,000 kilowatts. 
A is the cheapest possible construction, 
B the more expensive one. 
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Feed water heaters..............006 2.00 2.25 
Coal and ash conveyers............ 1.50 3.00 
Forced-draft SyStem........cccccece 1.00 1.50 
Pumps and water tanks............ 1.00 1.50 
PiDINE ico oko ek oe eee oh es wa 2.50 5.00 
Engines aiid Pes ee niwe seat hide aes 18.00 22.00 
Jet condensSerS........... ccc cece eee 5.00 8.00 
Exciters 6 caso ees bas eee ake ee hs 7d 1.00 
GETICTALOLS ...esesessssessosesesoeoo 10.00 12.00 
Switchboard | iiccw os oi ag eee wots he 2.00 3.50 
Crane -oase elec ce eet eee ke owes 2d .50 
Miscellaneous ...........cc cece ceees 1.00 2.00 

TOCA Presea yan eect ese ds enol: $72.25 $107.00 


COST PER KILOWATT CAPACITY OF SMALL 
PLANTS EQUIPPED WITH 500 TO 1,000 
KILOWATT UNITS. 


Excavation and foundation............... $ 5.00 
Superstructure ....,ssspeseseessosesessonse 30.00 
Condensing water tunnel.............0008. 2.50 
Flues and chimneys............cccc cece eee 3.00 
Boilers and stokerS............. 0. cc eee ee 14.00 
Superheaters ..esssssesesenseessesosoron. 2.00 
Feed water heaterS........ cc cc ce eee eee 2.00 


Coal and ash cConveversS...........ccceeeee a 45) 


Forced-draft System...........0 cc eee eee 1.75 
Pumps and water tanks..............002. 1.50 
Pipine ii daira ora o: sa eh? Scan Ges AO ee OR 4.00 
Prime “MOVES 2.6 666-65 sos 0S SO ae os wa ee 23.00 
Condensers says a ed ace bw ae BOM oe on ee 8.75 
EXxeitérs. verre eed a e a ee eh Ow 1.25 
GeneratorS .....esssssssescessoscescosoosens 12.00 
Switchboard ....s.e.ssssesosesessssseoos..o 2.50 
CPANO! oA ioe iene Cu v alae wis BRS RV REE SO ORS 0 
NEISCCHAREOUS: eke shea oo hE es OWES Cee 3.00 

Total, orret 2 wate CO eo eae ee ae oa oe $120.00 


SWITCH GEAR IN A BERLIN PLANT. 


COST IN DOLLARS PER KILOWATT OF 
PLANTS EQUIPFED WITH TURBINES, 
4,000 TO 5,000 KILOWATT UNITS. 


A. B. 

Excavation and foundation......... $ 2.00 $ 2.50 
Superstructure .........-..e0ccecees 10.90 15.00 
Condensing water tunnel........... 1.75 4.00 
Flues and chimneys...........-+++- 2.50 3.50 
Boilers and stokers.............e00- 8.50 12.00 
Superheaters ...........cccceeece wee 2.00 2.50 
Feed water heaters...........ecce8- 2.00 D2 
Coal and ash conveyers..........-.. 1.50 3.00 
Forced-draft system.............6. 1.00 1.50 
mps and water tanks..........-. 1.00 1.25 
PIDIE se sities ren T RA generate AA 2.25 4.50 
Turbo-generators ........0..eeccees 22.00 25.00 
Surface condenserS.......sssseseerae 7.00 10.00 
COTS wisi bee eE AR aa -15 1.00 
Switchboard ............ ccc ccc eeeeee 2.00 3.50 
Ne ose cece aiuto Neate ates 22D .50 
Miscellaneous ...........ccccceeeees 1.00 2.00 
TOAT soeren tech can teed ews $67.50 $94.00 


COST IN DOLLARS PER KILOWATT OF 
PLANTS EQUIPPED WITH RECIPRO- 
CATING ENGINES, 4,000 TO 5,000 
KILOWATT UNITS. 


A. B. 

Excavation and foundation......... $ 3.00 $ 5.00 
uperstructure 1.0.0... .... ccc cece 10.00 20.00 

Condensing water tunnel........... 1.50 2.75 
Bane and chimneys................ 2.50 2.75 
oilers and stokers................. 8.50 12.00 

Superheaters UNUNE 1.75 2.95 


Programme for the Ohio Electric Light 
Association’s Convention. 

The fifteenth annual convention of the 
Ohio Electric Light Association will be 
held in the city of Toledo, Ohio, on Tues- 
day, Wednesday and Thursday, July 13, 
14 and 15. The headquarters of the as- 
sociation and its sessions will be in the 
famous Boody House, where the most suc- 
cessful conventions of the association 
have been held in the past. The conven- 
tion this year is to be held one month 
earlier than past dates. This was done 
in order to accommodate station men and 
avoid the rush season of August. 

The programme for this year’s gather- 
ing will be a practical one. The number 
of papers will be limited in order to give 
ample time for the discussion of the sub- 


jects. 
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The papers will be upon the fol- 
lowing topics: 

“Residential Lighting,” “The Supply- 
ing of Electric Current to Other Towns 
from a Centrally Located Station,” “En- 
ginc-Room Management,” “The Commer- 
cial Organization of Electric Lighting 
Companies and Their Relation to the 
Public,” “Boiler-Room Economy,” “Fac- 
tcrs to be Considered in Making Street 
Lighting Contracts,” “Plans to be Fol- 
lowed in Supplying Lamps to Consum- 
ers,” “The Titanium Are Lamp” and 
“Tungsten Lamp Experience.” Upon 
some of these topics more than one paper 
will be presented. 

The entertainments provided for all 
attending will be more extensive than 
ever before. The souvenir programme, 
issued by the association itself, has pro- 
giessed far enough to assure its financial 
success. 

Tuesday—Auto ride for the ladies: 
trip to Casino, with 6 o’clock dinner and 
theatre party for all. Wednesday—Trip 
to Fort Meigs for the ladies; trip to To- 
ledo Beach, with frog-leg dinner and ball 
for all. Thursday Afternoon—Trip to 
Cedar Point, Ohio, with banquet, lagoon 
ride and ball in the evening. Transpor- 
tation in the city and to Cedar Point, 
and the dinners, banquets, rides, balls and 
all other features of the entertainment 
will be free to all attending.. 

The association has provided an ex- 
hibit room, forty by seventy, in the Hotel 
Boody for the free use of associate mem- 
bers and others desiring to make an ex- 
hibit. Application for space should be 
made to the secretary of the ‘association, 
D. L. Gaskill, Greenville, Ohio. Ample 
supply of single-phase, 115 and 230-volt 
sixty-cvcle current is available in the ex- 
hibit room. If the demand justifies the 
light company will supply three-phase 
current at the same voltages. 

Hotel rates at the Boody for the con- 
vention will be: European plan, $1 to 
$2.50 per day; American plan, $2.50 to 
$5 per day. However, the convention 
furnishes the evening meals of Tuesday, 
Wednesday and Thursday. Reservations 
for rooms should be made directly with 
the Boody House Company. 

—— 0 @e 
Testing of Central Station Transformers. 

In the issue of May 29 an article en- 
titled “Testing of Transformers in Cen- 
tral Stations,” by Omer F. Dubruiel, ap- 
peared. Investigation has developed that 
this material has been taken almost bodily 
from bulletin 5016, published by the Fort 
Wayne Electric Works,.Fort Wayne, Ind. 


1134 


Meeting of the Central Electric Rail- 
way Association. 

The regular bi-monthly meeting of the 
Central Electric Railway Association was 
held in the Anthony Hotel, Fort Wayne, 
June 3. A number of special cars, filled 
with members and invited guests, came 
from Louisville, Cleveland, Dayton, In- 
dianapolis, Toledo and Detroit. 

The meeting was called to order by 
A. A. Anderson, president. 

The report of the secretary showed that 
twenty-six new members had joined the 
association since the last meeting. 

The first paper was by J. A. Gohen, of 
the Clenola Company of Indianapolis, on 
“Pjecework.” In considering the prac- 
ticability of piecework in interurban serv- 
ice, Mr. Gohen said that experience would 
sustain the assertion that piecework, if 
properly conducted, makes better and 
more diligent workmen than day work. 
About all the average day worker seems 
to consider is that the company has 
agreed to pay him so much for so many 
hours per day, whether he does or does 
not give commensurate service. Under 
the piecework system, the ambitious man 
becomes a co-partner of his employer, and 
is remunerated for any increased efforts 
on his part. Mr. Gohen set out the lines 
of work that could be done by piecework 
and exhibited a schedule of prices for 
each division. 

President Anderson, in opening the 
discussion, said he was not familiar with 
the piecework plan in a general way, but 
admitted that it seemed to be both feasi- 
ble and economic. Mr. Spring and Mr. 
Shelton said they had had experience 
with the piecework plan in the shops in 
the repair and assembling of cars, but 
doubted if the work of a shop could be 
carried on in its entirety under the piece- 
work system. 

Mr. Gohen closed the discussion by say- 
ing he was a convert to the system, and 
also answered very satisfactorily the many 
questions asked. He said it was the more 
rational method of paying for labor, be- 
cause the underlying principle required 
the employes’ co-operation in the business 
and prevented labor unions demanding 
that good and indifferent workmen be 
paid a similar wage. 

The afternoon session was opened by 
the reading of an interesting and in- 
structive paper on the “Accounting De- 
partment,” by W. B. Wright, auditor of 
the Indianapolis & Cincinnati Traction 
Company. 

At the conclusion of the programme 
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President Anderson read an invitation 
from the Mayor of Dayton, Ohio, asking 
the members of the association to the 
Wright Brothers’? home-coming celebration 
in that city June 16, at which their fly- 
ing machines would be demonstrated. 

The members and visitors were then 
taken .on special cars to the Spy-Run 
power house, operated by the Fort Wayne 
and Wabash Valley Traction Company, 
as the guests of M. J. Kehoe, superin- 
tendent of the company, who acted as 
guide and instructor. 

It was decided to hold the next meeting 
at Detroit, August 26. The time for the 
regular fall meeting would be September 
27, but on account of September being 
a busy month with the interurban lines 
it was thought best to have the meeting 
a month earlier. S. 
ede 

Progress of Electric Mine Pumping. 

Cornwall, the most southwesterly county 
of England, has been producing tin from 
prehistoric times, and even now is quite 
a factor in the tin supply of the world. 

The art of mining may be said to have 
originated in Cornwall, and Cornish min- 
ers have been prominent all over the world 
in developing the mineral resources of 
other countries. 

In the beginning of the steam age in 
the early part of the last century, and 
indeed up to quite recent times, Cornwall 
was always to the front in adopting the 
latest methods in the development of her 
mines, and was identified in many ways 
with the evolution of the steam engine. 
The old Cornish pumping engine, with its 
wonderful efficiency, speedily attained a 
pre-eminence which it held undisputed for 
many years. 

It comes then almost as a shock to hear 
that in this conservative old English 
ecunty, electricity has at last obtained 
such a foothold as to threaten the very 
existence of the old Cornish engine. 

At a recent gencral meeting, the di- 
rectors of the premier tin mine of the 
county announced that after prolonged 
and anxious consideration, the joint rec- 
ommendation of the mine manager and a 
firm of consulting electrical engineers to 
drive the pumps and stamps by electric 
motors had been adopted. This was in 
spite of the fact that some previous ap- 
plications of electricity in Cornish mining 
have proved unsuccessful. 

In this particular mine it was found 
that the installation of a Cornish pumping 
engine would cost more than an isolated 
electric plant, and that a capital expendi- 
ture of $100,000 would be saved by taking 
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power from an electric supply company, 
with the operating cost about the same, or 
even less than at present. The mine man- 
ager recommended the use of duplicate 
pumping sets to insure reliability. 

Now that electricity has gained such a 
strong footing in Cornwall, the complete 
displacement of the steam engine by the 
electric motor is only a matter of time, 
and the next steady rise in the price of 
tin should bring all the larger mines into 
line with the march of modern progress. 
ee 


The Advantages of Electrification. 


A leading Boston electrical engineer is 
quoted as follows in the Wall Street Jour- 
nal: “It has become the fashion to harp 
upon the excessive cost of steam-railroad 
electrification. It is time that the other 
side of the story were told. One great 
advantage is the low cost of locomotive 
maintenance. In a hilly country on a two 
per cent grade it costs fourteen cents per 
car-mile for steam-locomotive mainte 
nance. The cost of electric-locomotive 
maintenance will not exceed four cents 
per car-mile, and the electric locomotive 
can take a two per cent grade at twenty- 
five miles per hour, where a steam locomo- 
tive could hardly do half that speed. The 
cost of stopping an electric locomotive 1s 
hardly ten per cent of that of stopping a 
steam locomotive. 

“Another saving is in the longer con- 
tinuous run which the electric locomotive 
can make. The New York Central, for 
example, thinks nothing of running 
its electric locomotives on continuous 
stretches of 2,000 miles without having 
them hauled up for inspection or repairs. 
No steam locomotive could possibly do 
this, and on through trains locomotives 
are changed every 150 or 200 miles, as 
the case may be.” 


ede 
The Philadelphia Section, American 
Institute of Electrical Engineers. 


The annual social meeting of the Phil- 
adelphia Section of the American Insti- 
tute of Electrical Engineers was held on 
Wednesday evening, June 2, at the 
Lointsettia Hotel, Atlantic City, N. J. 
A large number of members and guests 
were present, and covers were laid for 
100. Paul Spencer presided, and among 
the others present were Ralph W. Pope, 
secretary of the American Institute of 
Electrical Engineers, Professor Rowland 
of Drexel Institute, Professor Hoadley 
and Dr. Allerman of Swarthmore College, 
and Professor Franklin, of Lehigh Uni- 
versity. 
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The Patent System in Its Relation to 
Industrial Development. 

At the twenty-sixth annual meeting of 
ihe American Institute of Electrical En- 
gineers, New York, May 18 last, Fred- 
erick P. Fish read a paper on “The Pat- 
ent System in Its Relation to Industrial 
Development.” Mr. Fish commenced his 
paper with a short but comprehensive his- 
tory of patent-law development, with es- 
pecial reference to the patent system of 
Great Britain. This latter was the only 
one that had received any development 
before our own. Its object was to pro- 
mote progress, primarily by encouraging 
the establishment of new industries in 
Great Britain or the improvement of 
those already established. The English 
patent law, from the beginning, was con- 
strued as affording to one who brought 
into England an industry or an improve- 
ment from a foreign land, a right to the 
sume protection as that to which he would 
be entitled if he had been the inventor 
or the discoverer of that industry or that 
Improvement. 

This has been a characteristic of many 
of the important patent systems that have 
been developed in countries outside of the 
United States and England. In great 
part they take the English view. For 
the first time in the world, the framers 
of our constitution laid the entire stress 
of their effort on the recognition and 
reward of inventive thought. They he- 
lieved that there was no way so effective 
ol securing new industries or of making 
Improvements in old industries, as to 
encourage intellectual effort by way of 
Invention and discovery. They author- 
zed only a single reward, a single rec- 
ognition of the inventor’s merit, namely, 
that there should be secured to him the 
“exclusive right” to his invention for a 
limited time. 

Our scheme of patent protection 
amounts simply to the grant to one who 
has had the intelligence and skill to make 
an Improvement in the useful arts which 
Involves invention, of the exclusive right, 
for the term of seventeen years, to make, 
use and sell that which he has discovered, 
Invented or designed. The patentee may 
sell the entire patent. He may sell a 
part interest in the patent. He may 
grant licenses in any form he chooses to 
any number of people, provided his li- 
censes are consistent with each other. 
He may give one a right to use only; 
another a right to manufacture and sell. 

e may give to one a right, exclusive 
Cr non-exclusive, to apply the invention 
one field, and to another an equally 
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valid right, exclusive or non-exclusive, to 
apply it in another field. 

The cost of taking out a patent is not 
great, and once the patent is granted 
there is no further expense for the seven- 
teen years during which it is in force. 
Nor is the patentee obliged to work under 
the patent or to make any use of his 
invention at all unless he chooses. In 
these respects the United States patent 
law is far more liberal on the whole than 
that of any other country. In some coun- 
tries the inventor has to pay periodical 
fees under penalty of forfeiture. In some 
countries, too, the patent will be forfeited 
if it 1s not worked within a limited time, 
which period of time may well elapse 
before the art is ready for the invention 
or before the invention is commercially 
perfected, or before capital can be secured 
for its development. Again, the owner 
of the patent may be forced to grant 
licenses the terms of which are fixed with- 
cut his consent, thereby depriving him 
tc some extent of the possibility of the 
profitable exploitation of the patent. 
These restrictions are, in the author’s 
opinion, entirely wrong in principle and 
tend to hinder the progress of the useful 
arts. . 

Although our American patent system 
is free from these drawbacks, the admin- 
istration of it in the Patent Office and 
in the courts involves many difficulties 
and annoyances. It would seem, that in 
crder to avoid the present conflict in 
judicial decisions, an intelligent and well- 
directed effort on the part of the patent 
bar and the courts could bring about a 
much-needed reform in the present cum- 
bersome and expensive methods of taking 
testimony in patent cases. The uncer- 
tainty in the application of the law to 
the facts, which obtains especially ìn pat- 
ent cases, makes it a difficult matter to 
foresee how a patent will be viewed and 
construed by the courts, and leads to more 
or less conflict in judicial decisions. This 
is most unfortunate and should be reme- 
died if possible. The substitution of a 
single Appellate Court to replace the 
nine independent courts of appeal would 
go a long way toward remedying this 
situation. A reorganization of the Pat- 
ent Office to do more effective work in 
its examination of applications is de- 
sirable and possible. Whatever the de- 
fects of our present patent system may 
be, however, there is no doubt that it has 
io a notable extent stimulated invention 
and encouraged and rewarded inventors, 
and to a degree far greater than in other 
countries. 
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With regard to the proposition that 
patent protection exists primarily, not 
for the benefit of the inventor, but for the 
benefit of the community, Mr. Fish 
pointed out that the owner of the patent 
is rewarded by a monopoly of seventeen 
years in return for the gift of the inven- 
tion to the public at the expiration of 
that time, thereby establishing a mutual 
obligation beneficial to all. Without such 
a legal monopoly inventions would be 
kept secret and in many cases finally lost, 
tc the hindrance of progress. 

Furthermore, every invention is poten- 
tially the cause of other inventions, and 
not infrequently the publishing of a pat- 
ent specification leads to important im- 
provements in radically different direc- 
tions, which again serves to promote the 
useful arts. 

Mr. Fish strongly deprecated discrimi- 
nation against foreigners in the issuing 
of patents, as such a policy tended to 
check development along lines in which 
important pioneer work was being done 
in other countries. | 

Many patents failed because they were 
not. needed, or because the time was not 
ripe for them, or again because they were 
not capitalized or properly exploited. In- 
stances were given of successful patents 
and of enterprises that were made pos- 
sible and profitable only by the stimulus 
given to invention by the patent laws. 

The author discussed the rewards of 
inventors. Not only were inventors di- 
rectly rewarded for their patents, but 
many of them were able to command 
much higher salaries because of their in- 
ventive capacities. 

In conclusion Mr. Fish said that al- 
though in special cases our patent laws 
may work occasional hardships, they are 
among the most effective agents for the 
promotion of our national and individual 
prosperity, and as such are entitled to 
the cordial support of all. They were 
particularly entitled to recognition as a 
social and industrial force of the utmost 
importance by his hearers, many of whom 
are inventors of a high order and all of 
whom are definitely engaged in lines of 
work which probably could not have been 
developed to their present state of rela- 
tive perfection in a thousand years from 
the date of Faraday’s work and the con- 
struction of the Gramme machine if it 
had not been for the stimulus of the pat- 
ent systems of the world, and in particu- 
Jar of the patent system of this country. 

A` prolonged discussion followed the 
presentation of Mr. Fish’s paper. 

Prof. F. B. Crocker, of Columbia Uni- 


1136 


versity, sent in a communication in which 
he suggested the appointment of a com- 
mittee to investigate and report on Pat- 
ent Office reform, to be composed of rep- 
resentatives of the patent bar, manufac- 
turers and operating companies, engineers 
who were patent experts and engineers 
who were not. This committee could also 
consider and report on the establishment 
of a single Appellate Court for patent 
cases, as well as other urgent matters in 
this connection. Professor Crocker also 
urged that the entire revenue of the Pat- 
ent Office and the past accumulation be 
expended to benefit that branch of the 
public service. 

A. G. Davis, of the patent department 
of the General Electric Company, sent in 
a communication in which he pointed out 
that the present patent system is the re- 
sult of a selective development for a cen- 
tury and a quarter and that improve- 
meut would develop in the future as it 
had in the past. Reforms of the system 
would only be made by this slow and 
natural growth and not by any sweeping 
and radical changes. 

Professor Isaac read a communication 
cent in by Arthur von Briesen, which 
consisted of a memorial circulated by the 
Merchants’ Association of the city of 
New York. In this was discussed the 
recent patent law passed in Great Britain, 
as well as similar laws of other countries. 
The retaliatory measure in section 41 of 
the Payne Tariff Act, which proposed to 
subject foreign inventors, when they seck 
patents in this country, to the same rules 
and restrictions prevailing in their own 
countries, was not practical insomuch as 
it was a violation of existing interna- 
tional treaties. The memorial suggested 
a new international conference to bring 
about a complete understanding between 
the nations, and the entire elimination 
of all needless and harmful restrictions, 
and also to impress on other nations the 
advantages of the American system as 
compared with their own. 

Dr. C. P. Steinmetz entertained the 
meeting with a very long discourse cover- 
ing the subject from the inventor's stand- 
point. Ie emphasized especially the fact 
that any provision requiring the working 
of an invention would be fatal to the 
inventor. With regard to the taking out 
of a patent he said that it is to the in- 
ventor’s advantage to have the patent 
lawvers take out every patent sufficiently 
broad to cover all modifications of the 
fundamental idea which mav be made 
and to have them sustained in every in- 
stance by the courts. 
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Several other gentlemen spoke on the 
subject and all united in their apprecia- 
tion of the excellence, thoroughness and 
timeliness of Mr. Fish’s paper. 

Mr. Fish, in closing the discussion, 
heartily endorsed Professor Crocker’s re- 
marks on the necessity for a more liberal 
policy as to money appropriations for the 
Patent Office, and concurred also with 
Doctor Steinmetz’s thoughtful sugges- 
tions for protecting the inventor. 
ese 
New York Public Service Commission. 

The New York State Public Service 
Commission of the First District ap- 
proaches the end of its second year. 
Meanwhile the problem of transportation 
within Greater New York has grown 
until the roads of the city carry probably 
90,000,000 more fare passengers a year 
now than the year before. During 1907 
the roads handled 66,000,000 more fare 
passengers than in 1906. 

Commissioner Maltbie says: “One of 
the results now being elaborated is the 
more definite relations of the public to 
corporations as embodied in franchises. 
The old idea was to bargain with the cor- 
poration as sharply as possible, getting 
the largest amount in a lump sum for the 
franchise, or as large a proportion of a 
given annual corporate income. But the 
better the bargain, the heavier will be the 
burden upon people who use transporta- 
tion. Decided progress has been made in 


the whole franchise question when it is 


put upon a basis which will express itself 
in better service and lower cost per unit, 
rather than giving a privilege to a cor- 
poration on such terms as will necessarily 
increase the expense of doing business and 
therefore tend to raise the rates or reduce 
the public benefits. 

“As a result of the commission’s work 
there is both greater safety and greater 
efficiency. In Brooklyn, there is a great 
deal less fatality.” 

The Public Service Commission has 
spent much of its effort in considering 
increase in service. It has required com- 
panies to run as many cars as physically 
possible during rush hours. Last year 
about 3,000 complaints relating to trans- 
portation service were received and about 
9.000 relating to lighting corporations. 
Most have been disposed of informally. 

Authorization of corporate securities 
has been conditioned upon existence of 
sufficient property as a basis and upon re- 
quirement that expenditure of the pro- 
ceeds be applied for the purpose pre- 
scribed. This has exempted corporations 
from the various inroads upon revenues 


which formerly did so much to ruin pub- 

lic service corporations. 

ese 

Travis-Robinson Subway Bill Signed by 
Governor Hughes. 

Governor Hughes of New ‘York on 
May 26 signed the Travis-Robinson bill 
designed to permit the building of addi- 
tional subways in New York city by pri- 
vate capital, public funds or by assess- 
ments on the property benefited. 'The 


‘measure authorizes the city to take over 


any new subways built by private inter- 
ests. 

Immediately upon receipt of a message 
from Albany that the Governor had affixed 
his signature to the Travis-Robinson bill, 
designed to amend the Rapid-Transit 
lew so as to permit of the construction 
of rapid-transit lines by private capital, 
the New York Public Service Commis- 
sion sent letters to the various corpora- 
tions that have recently submitted vari- 
ous propositions to the board for its con- 
sideration. These companies were the 
Interhprough Rapid Transit Company, 
Brooklyn Union Elevated Railroad Com- 
pany, the Amsterdam Corporation, Brad- 


_ley-Gaffney-Steers Company and the Con- 


tinuous Transit Company. 
ede 
Electric Headlights. 

An interesting situation has arisen in 
the state of North Carolina over the re- 
cent enactment of the Legislature requir- 
ing that all locomotives be equipped with 
electric headlights of at least 1,500 can- 
dlepower. The Atlantic Coast Line has 
asked for total exemption and the Sea- 
board Air Line for exemption for day 
trains and branch lines, while the engi- 
neers are making a strenuous effort to 
have the law carried out to the letter. 
The corporation commission has had sev- 
eral hearings over the matter, but nothing 
definite has been decided upon as yet. 
T 

Adopts Tesla’s Device. 

The Alabama Consolidated Coal and 
Tron Company has adopted Nicola Tes- 
la’s new device for increasing power while 
minimizing the size of the power-produc- 
ing plant. Mr.-Tesla says that he will 
not be in a position to make known the 
details and exhibit the principle in oper- 
ation for perhaps six weeks. He also 
states that the apparatus to be built for 
the Alabama concern will not be one- 
third of the size of the ordinary air-blast 
machinery equipment for such work, and 
the air blast and other effective results 
will be far superior in volume and value 
te those at present géncrally used. 
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Production of Copper in 1908. 

A statement showing the production of 
copper in 1908, prepared by B. S. Butler, 
has just been given out by the United 
States Geological Survey. 

The production of smelter copper in the 
United States in 1908 was 942,570,721 
pounds. This is the largest production 
ever made, exceeding that of 1906 by 24,- 
765,039 pounds and that of 1907 by 73,- 
574,230 pounds, or 8.4 per cent. 

In the following table the production 
for 1908 is given for the principal states 
in which copper was mined. The total is 
made up of the fine copper content of blis- 
ter produced and of the smelter output 
of ingot and anode copper from Michi- 
gan. The production of 1907 is given for 
comparison : 


PRODUCTION OF COPPER IN THE UNITED 
STATES IN 1907 AND 1908. 


(Smelter output, in pounds fine.) 


1907 1908. 
Alaska soccss socera Saws vee 7,034,763 4,438,836 
ATIZONG: one Secure tees nari 256,778,437 289,523,267 

California ...... ecw e 33,696,602  39,643,8 
Colorado ...... ccc cece eee 13,998,496 13,943,878 
IanO” scse\ oe E = es 9,707,299 7,256,086 
Michigan ..............006- 219,131,503 222.289.584 
Montana wists Wenig 4 i eee 224,263,789 252,503,651 
Nevada ier oti od cee ealews 1,998,164 12,241,372 
New Mexico............... 10,140,140 4,991,351 
Tennessee ....c.cseeeeeeee 19,475,119 19,710,103 
‘tah Paw eNn y ais Deke ea N 66.418,370 71,370,370 
Wyoming .............000- 3,026,004 2,416,197 


The production of refined new copper 
of domestic origin in 1908 was 875,849,- 
129 pounds, an increase of 91,577,702 
pounds, or 11.6 per cent, over the produc- 
tion of 190%. The total output of refined 
copper (exclusive of domestic scrap, etc.) 
by domestic refineries in 1908 was 1,094,- 
700,123 pounds. The details of produc- 
tion for 1907 and 1908 are shown in the 
following table: 


PRODUCTION OF REFINED COPPER IN 
1907 AND 1908. 


(In pounds.) 
1907 


l Domestic Foreign 
Elect Origin Origin. 
rine rolytic 592,326,608 245,062,814 
ARE sera sole skies a aie Wes eles LTS, 584,141. co oaevncnens 
CAST. anes veka Ss dacs ot 13,410,678  3,182.006 
el Tere ke eee S ee ee 784,271,427 248,244,820 
otal output, domestic re- 
INETIeES hs os i645. 5, oobi tan eae es 1,032,516,247 
l 1908 
a one Poro En 
: rigin. rigin. 
réctrolytic EENE N 656,179,349 218,716,268 
PANG ce tiers idan ct S 195,508,099 nirre nrin ss 
CASU. Micuiouieuouuticauem ts 24,166,681 134,726 
Aa E E etc hustle es 875,849,129 218 
Total output, domestic re- | anaes 
NETES sees ied onto tire 1,094,700,123 


The 1908 figures for domestic electro- 
lytic include 26,786,485 pounds Lake cop- 
per which were refined electrolytically; 
tbose for 1907 contain 34,917,988 pounds 
Lake copper. 

Tn addition to this production of refined 
Copper, 9,705,103 pounds (of which 2,- 
551,077 pounds were electrolytic and 
7,154,026 pounds were castings) were re- 
covered during the year by the regular 
Copper-refining companies of the country 
from domestic scrap, drosses, etc., and re- 
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turns from practically all the known re- 
finers of secondary material indicate that 
13,508,574 pounds were turned out by 
them as casting copper and in alloys. 

The production from secondary sources 
in 1908 was about 23,000,000 pounds, as 
compared with about 60,000,000 pounds 
for 1907. 

Returns from all smelting and refining 
companies show that the following stocks 
of electrolytic, Lake, and casting copper 
were on hand at the beginning and end 
of the year: 


STOCK OF REFINED COPPER. 
PATE 1l; “19S aeres deat mecere een aga and 125,745,796 
January 1, 1909......ssnonsssssssessso 121,876,759 


3,869,037 

Undelivered sales are excluded from 
these figures. Stocks carried by con- 
sumers and brokers have not been ascer- 
tained. In addition to the stocks of re- 
fined copper there were at smelters, in 
transit to the refineries, and at the re- 
fineries blister copper and material in 
process of refining to the amount of 175,- 
254,659 pounds January 1, 1908, and 
224,013,843 pounds January 1, 1909. 

The apparent consumption of refined 
new copper in the United States in 1908 
was, about 480,000,000 pounds. The 
method of deriving this figure is shown 
in the accompanying table. In addition 
to the new copper consumed, probably 
nearly all of the 23,000,000 pounds de- 
rived from secondary sources entered into 
the year’s consumption. 


CONSUMPTION OF REFINED COPPER IN 
1907 AND 1908. 


(In pounds.) 


Stocks decreased during 1908....... 


1907. 1908. 
Total refinery output...1,032,516,247 1,094,700,123 
Stock at beginning of 

46,497,181 125,745,796 


year 
Total available supply.1,079,013,428 1,220,445,919 


Refined copper exported. 465,496,007 618,613,842 
Stock at end of year... 125,745,796 121,876,759 


Total withdrawn from 
SUDDIY > .c0e sche eeie sic 


y 591,241,803 
Apparent consumption... 


487,771,625 


740,490,601 
479,955,318 


*Exports of pigs, bars, ingots, plates, etc., re- 


ported by the Bureau of Statistics, less 43,262,285 
pounds of blister exported without refining. 


ede 
Want Fulton Street Cars Again. 

The holders of sixty-seven bonds of the 
Fulton Street Railroad, the half-mile 
horse-car line of the old Metropolitan sys- 
tem through Fulton Street, New York 
city, that was capitalized at upward of 
$4,000,000 a mile, have applied to the 
Public Service Commission to reopen 
hearings that were concluded last winter, 
on the subject of ordering the receiver of 
the Fulton Street road to continue its 
operation. The receiver is Gilbert Mon- 
tague, who testified that when he took 
possession a year ago he found as the only 
assets a line of rusty rails and some turn- 
outs. 
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Dartmouth’s New Head. 

Prof. Ernest Fox Nichols, former head 
of the department of physics at Dart- 
mouth College and now Professor of Ex- 
perimental Physics at Columbia Univer- 
sity, has been elected President of Dart- 
mouth, to succeed Dr. William Tucker, 
who resigned on May 12, 1907, on ac- 
count of ill health. 

Professor Nichols is forty years of age. 
He is a native of Leavenworth, Kan. He 
attended the Kansas Agricultural College, 
afterward taking a post-graduate course 
at Cornell, being graduated with the de- 
gree of Master of Science. After five 
years abroad at the universities of Cam- 
bridge and Berlin, he returned to this 
ccuntry and became a Fellow of Physics 
at Cornell. 

Upon finishing this course Dr. Nichols 
was appointed Professor of Physics and 
Astronomy at Colgate University. He oc- 
cupied this chair until 1898, when he was 
called to Dartmouth to become Professor 
of Physics. He was called to the chair 
of experimental physics at Columbia Col- 
lege in 1903. 
odo 

Wireless Weather Reports. 

Willis L. Moore, head of the Weather 
Bureau, has sailed from New York for 
London, where a committee of experts is 
to hold a meeting. At that meeting Pro- 
fessor Moore will urge the adoption of a 
plan to compel every licensed vessel to 
carry a wireless-telegraph outfit and op- 
erator and to transmit reports of the 
weather conditions. In this way every 
vessel will know where storms are, at what 
rate of speed they are traveling and where 
they are going. 

In addition to the wireless telegraph 
plan, Chief Moore wants a uniform storm 
signal adopted, so that any man, irre- 
spective of the language he speaks, can 
recognize what the signal means when 
seen flying from lighthouses or ships. If 
ihe wireless plan is adopted every vessel 
and steamer on the water will have to 
iake a weather observation at a certain 
hour and transmit. It will also have to 
transmit other observations transmitted 
to it. 

At the London meeting there will be 
one representative from Great Britain 
and one from France, one from Russia 
and one from Germany. 
ese 

An Awakening. 

Dispatches from Tombstone, Ariz., 
state that C. L. Cummings of that city 
has asked for an electric-light and power 
franchise there. 
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Chicago Elevated Merger Off. 


The elevated merger negotiations have 
keen declared off. A hitch over the South 
Side Elevated terms was the cause. The 
company demanded an ultimate guar- 
antee of eight per cent instead of six. 

President Insull, of the Commonwealth 
Iidison Company, says: “The elevated 
situation stands exactly where it did be- 
fore the merger negotiations began.” 

The Cobe-Boisot-Insull committee, in 
charge of the elevated lease negotiations, 
issued the following: “For some time 
progress has been so made with the North- 
western and Oak Park lines as to justify 
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The New York Edison Company’s Ex- 
hibit at the Conference on City Plan- 
ning and Municipal Art. 

The work of civic beneficence which is 
being carried on by the lighting corpora- 
tions in the city of New York is mani- 
fested by the street-lighting fixtures in 
use. A number of the different types 
were exhibited for two weeks at the 
Twenty-Second Regiment Armory, New 
York city, as noted in our issue of May 
15, and among them were those which 
are illustrated herewith. 

When arc lamps were first installed in 
New York city in 1880 by the Brush 


Fig. 1.—Early New Fig., 2.—Bisa- 
Voth Arc-Lamp op's Crook 
Post. Post. 


us in the belief that no practical difficulty 
weuld arise in concluding arrangements 
with them. In negotiations with the Met- 
ropolitan substantial progress has been 
made, but not to an extent sufficient to 
justify us in stating whether or not agree- 
ment would have been reached. Negotia- 
tion with the South Side line has termi- 
nated. We have not been able to meet the 
requirements of the directors of that com- 
pany as to the amount of rentals. Inas- 
much as we do not think it advisable to 
effect unification of the elevated lines ex- 
cept upon the basis of operating all the 
properties, we do not think it advisable 
to proceed further with the negotiations. 


Fig. 5.—Twin 
Lamp- 
post. Lamp, 


ELECTRIC LAMP POSTS USED IN NEW YORK CITY. 


Fig. 6.—Post for 
Tungsten 


Electric Illuminating Company the posts 
were of cast-iron, but later a design was 
adopted by the Board of Electrical Con- 
tro] which called for an iron base with 
hollow wooden shaft, as shown in Fig. 1. 
In this particular post the connection was 
made through a wrought-iron pipe run 
alongside of the post. 

Upon the introduction of the enclosed 
type of arc lamp the hood no longer be- 
came necessary, and the type known as 
the Bishop’s Crook, shown in Fig. 2, was 
adopted, and these are in general use 
throughout the city. The outer globes 
used in connection with this type of post 
are in nearly all cases of clear glass, with 
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inner globe of opalescent glass. They 
are direct-current, 6.6-ampere, 450-watt 
lamps. | 

This type of post is not satisfactory 
where trees line the streets, and a number 
of mast-arms were tried; the most suc- 
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FIG. 3.—MAST-ARM POSTS USED IN NEW 
YORK CITY. 


cessful is shown in Fig. 3, which was first 
installed upon Seventh Avenue in 1908. 
With this post the lamp is about twenty 
feet above the pavement and twelve feet 
out from the curb. 


The type shown in Fig. 4, known as 


FIG, 4.—“LYRE-TOP” POST ON NEW YORK 
BOULEVARDS. 


the “lyre top,” is used upon boulevards 
in the center plots, in connection with 
the mast-arm type, which is installed at 
the curb. With installations of this char- 
acter the glassware consists of clear inner 
and light alabaster outer globes. 


ae 
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The first installation of ornamental 
posts was made upon Fifth Avenue in 
1892, when twin lamps were installed. 
The posts are the same as shown in Fig. 
5, but the enclosed lamps were adopted a 
number of years later; these lamps con- 
sume 250 watts cach, or 500 to the post. 

Tungsten lamps were first used for park 
lighting in 1908, the posts’ in this case 
being the property of the city, having 
been previously used for gas. ‘The com- 
pany furnished the lanterns, lamps, and 
laid all underground wires, etc. This 
type, shown in Fig. 6, brings the lamp 
atout ten fect above the street, which is 
not high enough, so the company has had 
four models of proposed types made of 
plaster, and these are shown in Figs. 7%, 
§, 9 and 10. 
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Figs. 7 and §.— Posts for General Street 
Lighting. 
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Mexican Electrical Developments. 

The Mexican Light and Power Com- 
pany recently took over froin the cou- 
tractcrs the entire construction work go- 
ing on at and near Necaxa, in order to 
push the work to completion in the short- 
est possible time. The contractors only 
lacked about 100 metres of completing the 
tunnel which will divert the waters of the 
river about six miles east of Necaxa into 
the Tenango reservoir, whence it will be 
brought through a 1,500-mctre tunnel into 
another big reservoir. The dam for the 
big main reservoir at Necaxa is now prac- 
tically completed, and the finishing 
touches will be done by July 1. The res- 
ervolr will hold 45,000,000 cubic metres 
of water. 

The Mexican Northern Electric Power 


Wigs. 9 and 10.—Posts for Park and Boule- 
vard Lighting. 


PROPOSED DESIGNS FOR TUNGSTEN LAMP-POSTS IN NEW YORK CITY. 
Copyright by New York Edison Company. 


The problem of artistic as well as adc- 
quate lighting of a modern city is one 
Which requires not only a gencrous out- 
lay of money, but also painstaking care. 
J. W. Lieb, Jr., associate general manager 
of the New York Edison Company, and 
C. F. Lacomb, chief engineer of light and 
power for the city of New York, have 
given the matter great attention, and that 
their efforts have been crowned with suc- 
cess is well established, not only by the 
exhibit, but by the lighting conditions as 
they exist, 

——-e@eoe 
Broadway-Lexington Subway. 

The New York city Board of Estimate 
and Apportionment has approved the 
change of plan of the Broadway-Lexington 
subway providing for the double-decking 
of the route in Lexington Avenue from 
Houston Street to the Harlem River. 


Company has practically completed nego- 
{iations for the purchase of the concession 
for the establishment of a great hydro- 
electric plant and system of transmission 
lines in the state of Chihuahua. This 
company is composed of Canadians who 
are largely interested in the big electric 
power and transmission system at Nacaxa 
and this citv. The company already owns 
a concession for the installation of a large 
hydroelectric plant at La Jara, state of 
Chihuahua. The concession which it has 
just secured was owned by Governor 
Enrique C. Creel of Chihuahua, Paul 
Ginther of Santa Rosalia, and others. It 
authorizes the installation of a hydro- 
electric plant on the Conchos River about 
scventeen miles above Santa Rosalia, state 
of Chihuahua. A great dam will be built 
across the river, by means of which about 
24,000 horsepower will be developed. It 
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is planned to build transmission lines 
from the proposed station to the city of 
Chihuahua and the mining districts of 
Parral, Santa Eulalia, Almolaya, Naica 
and others. The concession also embraces 
the right to irrigate 150,000 acres of rich 
Conchos River valley land from the water 
et this storage reservoir. It is claimed 
that approximately 1,840,000,000 metres 
of water can be impounded in the reser- 
veir. s 

The first shipment of 100 iron towerg 
for building the electric transmission line 
fiom Guadalajara to the mining districts 
cf Ktzatlan and Hostotipaquillo, state of 
Jalisco, have arrived from the United 
States, and their erection will soon be 
started. It is stated that 1,000 of these 
towers in all will be required. The power 
will be obtained in the beginning from the 
Las Juntas plant of the Compania de 
Tranvias, Luz y Fuerza of Guadalajara, 
Lut the contract has been let for the in- 
stallation of a new hydroelectric plant on 
the Santiago River near Guadalajara, 
from which the power will be obtained 
later. This new plant will have a ca- 
pacity of 12,000 horsepower. It is 
pianned to have the towers erected and 
the wires strung so that power can be 
furnished the two mining districts by 
October 1 of the present year. 

An American syndicate, headed by 
Epes Randolph, of Tucson, Ariz., head of 
the Cananea, Yaqui River & Pacific Rail- 
road in Mexico, is arranging to build an 
electric railway system sixteen miles long 
that will unite the city of Guaymas with 
the suburban towns of Aurora, San Jose, 
de Guaymas and Empalme. 

The electric railway which the Cana- 
dian syndicate, headed by Dr. F. S. Pear- 
son, will build between Mexico City and 
Puebla, will be one of the greatest scenic 
reutes in Mexico, A. V. Nesbitt, the lo- 
cating engineer, has selected a route for 
the proposed line that runs between the 
two volcanoes, Popocatepetl and Ixtacci- 
huatl. For a portion of the distance the 
road will run above the winter snow line 
cf these mountains. The line will be 
about ninety miles long. The power for 
operating this line will be obtained from 
the hydroelectric plant of the Mexican 
Light and Power Company at Nacaxa. 

————- 0 o—_—_—_ 
Wireless Telephone Trials. 

Trials of the wireless telephone system 
invented by Naval Lieutenants Jeance and 
Colin were made on June 5 at Toulon, 
France, between the armored cruiser 
Conde, which was at sea, and stations on 
shore. 
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The Rehabilitation of the Chicago 
Street Railways. 

At a joint mecting of the Electrical 
Section of the Western Society of Engi- 
neers and of the Chicago Section of the 
American Institue of Electrical Engi- 
neers, held on the evening of May 28 in 
{he rooms of the former society, Monad- 
nock Block, Chicago, the subject for dis- 
cussion was the rehabilitation of the 
street-railway systems of Chicago. Three 
principal addresses were made by mem- 
bers of the Board of Supervising Engi- 
neers, Chicago Traction. 

Bion J. Arnold, chairman and chief 
engineer of this board, made the first ad- 
dress. He gave a gencral résumé of the 
preliminary agitation of the traction 
question that had preceded the final 
edoption of the new ordinances in Feb- 
ruary, 190%. The new ordinances were 
the result of many years of work by engi- 
neers employed by the city. A traction- 
valuation commission was appointed in 
1906, which made a careful appraisal of 
the surface traction properties and placed 
their total value at $47,000,000 without 
considering the value of pavement, and 
at $52,000,000 if the paving work done 
by the companies were to be compensated. 
As a final compromise the committee on 
local transportation of the City Council 
agreed on a combined value of $50,000,- 
000. In reviewing the main features of 
the new ordinances, Mr. Arnold pointed 
cut that the city now knows the exact 
value of both these properties, since sub- 
sequent to the appraisal referred to an 
exact record has been kept of all addi- 
{ions to the capital account and these are 
certified to by the board every month. 
The Board of Supervising Engineers was 
organized as the result of one of the pro- 
visions of these new franchises. Under 
its control there has been expended some 
€50,000,000 up to the present time in the 
rchabilitation of the properties in accord- 
ance with the ordinance requirements. 
The theory of the ordinances is that the 
city may purchase the properties at SİX 
months’ notice for the original valuation 
cetermined by the appraisal referred to, 
plus the added capital investment that 
has been incurred in the rehabilitation 
work. Besides putting the entire equip- 
ment into the most perfect condition that 
modern engineering practice calls for, the 
ccmpanies are expected to maintain this 
high standard of equipment up to at 
least eighty-five per cent of its original 
perfect condition. After deducting all 
Cperating expenses and fixed charges, the 
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net proceeds are divided almost equally 
between the companies and the city. The 
Board of Supervising Engineers 1s au- 
thorized not only to make careful ex- 
amination of the engineering work done, 
but is compelled to keep a perfect record 
of all expenditures made under the ordi- 
nances. For this purpose an elaborate 
system of auditing has been established ; 
examination is made of the companies’ 
hooks, and the reports of the field engi- 
neers in charge of the work are consulted 
for verification of all accounts. 

Harvey B. Fleming, chief engineer of 
tle Chicago City Railway Company, then 
read a paper entitled “Street-Railway 
Car-House Design and Operation,” in 
which he treated exhaustively the recent 
practice of his company on this subject. 
On account of the very heavy losses by 
fire that had resulted in the destruction 
of many car-houses and their contents 
within the past years, the board deter- 
mined that all new car-houses should be 
fireproof throughout and that they be 
divided into sections or bays. Those that 
are to be remodeled at considerable cost 
so as to accommodate the large new cars 
are also to be fireproof. Those that are 
to be temporarily remodeled until new 
car-houses can be built are to be recon- 
structed at the least possible expense, and 
to be abandoned as soon as the new 
structures are completed. To facilitate 
operation, it was also decided to make the 
car-houses of the double-end type as far 
as possible. Mr. Fleming described the 
provisions that are made in each, struc- 
ture for the benefit of employes, such as 
gymnasia, libraries, locker and lunch 
rooms. The standard size of bays 
adopted was 490 by thirty-eight feet, giv- 
ing room for thirty double-truck cars on 
three tracks. The middle part of each 
track is provided with a pit for the ex- 
amination of the motors and trucks. The 
advantages of the double-end plan were 
clearly pointed out. Each bay contains 
an overhead crane, which enables a car 
body to be removed from one to another 
truck in three minutes. There is a good 
equipment of tools for general repairs. 
The complete overhauling of the rolling 
stock is done only at the car shops of the 
company. The power supply for each 
cur-house and for the trolley sections im- 
mediately surrounding it is controlled 
from a switch room accessible from the 
street, so that the power may be cut off 
from any section in case of fire or other 
emergency. In appendices to his paper 
Mr. Fleming described in detail a number 
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of features relating to the operating 
methods used at the car-houses. Among 
ihese was a discussion of the elaborate 
system of keeping track of the exact con- 
dition of every car. This is done by the 
motormen, who must report on the mat- 
ter every time a car is turned in. A very 
simple and yet complete method of keep- 
ing record of exactly what amount and 
the character of the cleaning done on 
each car each day is also kept. There 
are also kept on file complete reports on 
cars found defective in service or that 
have to be pulled in for any cause. 
George Weston, the city’s representa- 
tive on the board, gave a general sum- 
mary of the engineering requirements of 
the ordinances and how these are being 
carried out. Among these features was 
the provision of 800 double-truck “pay- 
as-you-enter’ cars for the South Side 
system, and 1,200 such cars for the North 
and West Side systems. The Chicago 
City Railway Company has practically 
completed its work on this part of the 
equipment. The Chicago Railways Com- 
pany has already in service about three- 
fourths of an order of 600 of these new 
cars. There were also ordered fifty cars 
of this pattern to be built almost entirely 
of steel. The idea of providing steel cars 
was in line with the probable building of 
subways in the downtown district. This 
ccmpany will order some 400 more 
double-truck cars this year. The under- 
ground work required by the companies 
consisted of about 6,500,000 duct-feet for 
the installation of feeder cables. It was 
decided to make fifty volts the maxi- 
mum drop in the feeders except on very 
remote lines, and to make twenty-five 
volts the maximum drop on all the nega- 
tive return. The organization of the 
engineering staff of the board was out- 
lined; it now consists of about 137 men. 
The work has been distributed among a 
number of divisions to look after its vari- 
cus phases. A total of 213 miles of sin- 
gle track had to be rehabilitated on both 
systems within the reconstructive period 
of three years. Of its share of this work 
about ninety per cent has been finished 
Ly the Chicago City Railway and about 
sixty-eight per cent by the Chicago Rail- 
wavs Company. There have been in- 
stalled 132 pieces of special work, such as 
crossings, curves, etc., and seventy-nine 
cross-overs. Four new car-houses have 
leen practically finished on the South 
Side system, and four are being erected 
on the Chicago Railways system. re 
equipment òf substations by both these 
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‘as so as to receive current at 
eee from the Commonwealth Edi- 
a Company’s system was briefly de- 
scribed. This installation has enabled 
these companies to provide for their 
added power needs without additional or 
reconstructed power houses. Much study 
has been made recently on the subject of 
adequate ventilation of the cars, and a 
number of methods are being tried out. 
The old La Salle Street and Washington 
Street tunnels under the Chicago River, 
which were abandoned for some time, 
have been ordered rebuilt at once at lower 
levels, so as to provide for a deeper river, 
and also so as to connect with any fu- 
ture subway construction in the down- 
town district. Temporary approaches to 
the street grade will be built. 

The discussion was opened by B. I. 
Budd, who sought information from the 
members of the board on the provisions 
being made for new loops and the re- 
routing of cars in the downtown district 
of Chicago to relieve the great congestion 
now existing. Mr. Arncld stated that 
there was up to the present time little 
cpportunity to carry out any comprehen- 
sive system of re-routing on account of 


the physical difficulties that had not as £ 


yet been eliminated. However, this year 
considerable advance in this direction will 
be made. A large amount of reconstruc- 
tion has been ordered on the downtown 
streets, and an increasing number of 
through routes will be put in operation. 
By means of these and by the building 
of loops, it is hoped to increase the fa- 
cilities for traffic and to decrease the con- 
gestion to a marked degree. However, 
it must be remembered that the growing 
heeds of the city will require that in the 
future use must be made, not only of 
subways beneath the streets, but of the 
street surface and the space above it. | 

P. Junkersfeld described briefly the 
provisions made by the Commonwealth 
Edison Company to take care of the rail- 
way load. In general, its equipment in 
its two principal power stations and in 
its transmission system is of the highest 
standard, and fully in accord with the 
general practice that has been adopted on 
the rehabilitated lines. 

Others who discussed the subject briefly 
were E. N. Lake, D. W. Roper and Chair- 
man W. B. Jackson. In closing the dis- 
cussion Mr. Arnold spoke of the dispo- 
sition that should be made of the promo- 
tion charges. This was a matter of cur- 


rent interest and has not been entirely 
solved. 
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Subterranean Long-Distance Tele- 

phones. 

With the extension of the long-dis- 
tance-telephone system last summer as 
far west as Denver, it is now possible to 
talk from Chicago to the bottom of some 
of the deepest mines in the Rockies. 

Up at Idaho Springs, the center of 
the famous Clear Creek district, where 
the Newhouse tunnel has been run under 
the mountains for over three miles to 
connect a network of underground work- 
ings, there is a mine now down 2,500 
feet. This mine, like many others, has 
its own telephone system, which is con- 
nected with the surface telephones. At 
the bottom of the deepest shaft, 2,500 
feet under the mountain, there is now a 
telephone instrument, and standing there 
in the bowels of the earth one can call 
up Chicago. 

Of course, telephoning in a mine isn’t 
quite as easy as it is in a sound-proof 
telephone booth, especially if the great 
diills are working. Nevertheless, the 
miners get used to the racket and seem 
to have no trouble talking over the tele- 
plone, though to others it is almost im- 
possible at the first few attempts. 

They tried talking to Chicago last 
gummer, when the arrival of the long-dis- 
vance telephone caused almost as big a 
pensation in Colorado as did the first 
‘quilroad. It is a common occurrence to 
ilk with Denver, forty miles away, from 
some of the subterraneaan workings in 
the Rocky Mountains. 

The telephone instruments in the 
mines are specially constructed with a 
view of protecting their delicate parts 
from the dampness. At Idaho Springs 
there is a regular telephone system under 
cne of the mountains where there are 
over a hundred mines, all of them tapped 
by an underground railway through which 
the telephone wires run. 


© @e 
Electrification in Utah. 


Dispatches from Salt Lake City, Utah, 
state that the Bingham Construction 
Company, the corporation organized by 
F. A. Heinze to operate the Mascotte 
tunnel enterprise in the camp of Bing- 
ham, has just placed an order for 160,000 
pounds of steel ore cars that will be used 
in the transportation of ores from the 
Ohio Copper Company’s mines to the big 
milling plant near the mouth of the Mas- 
cotte tunnel. 

This equipment will be the finest of 
its kind ever placed in a tunnel in Utah, 
and it is understood that the electric 
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locomotives which are to handle the trains 
through the Mascotte tunnel will also be 
the finest that money can buy. 

TI 
Destruction of Telephone Poles by 
Insects. 

Insects play a most important part in 
timber destruction. The injury done is 
generally underestimated, as their depre- 
dations go on gradually, but forcibly, at- 
tracting little observation. When they bore 
into the timber they open up air cham- 
bers and channels, which make it easy 
for rainwater to seep in, and thus keep 
the wood in a moist condition. Fungus 
spores floating through the air are 
enabled to germinate with greater rapid- 
ity and with increased effectiveness, and 
the decomposition of the pole conse- 

quently is materially hastened. 

Several years ago the United States 
Forest Service co-operated with one of 
the large telephone companies in Georgia 
and Florida to experiment with various 
preservatives in protecting the butts of 
telephone poles from decay. These pre- 
servatives were simply painted upon the 
wood, and, of course, did not sink in 
to any great depth. A recent examina- 
tion made of this pole line showed that 
wherever the preservative had entered the 
wood no destruction due to insect attack 
had taken place, but where the wood was 
unprotected, such injury was frequently 
quite serious. Poles in which the pre- 
servatives had seeped through a crack 
were often more or less fluted on the sur- 
face, that is, the oil saturating the wood 
in the immediate vicinity of the crack 
protected it from the attacks of the in- 
sects. It is essential, therefore, particu- 
larly in the warmer portions of the United 
States, to protect timber from the attacks 
of insects as well as of fungi, if the long- 
est life is to be secured. 
ede 

New England Section, Illuminating 

Engineering Society. 

The June meeting of the New England 
Section of the Illuminating Engineering 
Society was held in Boston the evening 
of June 15, when a paper on “The Effi- 
ciency of the Small Mantle Burner” was 
read by Norman Macbeth, manager of the 
Welsbach company’s illuminating engi- 
neering laboratories. Mr. Macbeth illus- 
trated his entertaining and instructive 
lecture with stereopticon views. Previous 
to the meeting an informal dinner was 
held at Louis’ restaurant. These dinners 
for “city bound” members have become a 
popular feature of the monthly pro- 
gramme. 
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Electric Booth at the Scranton Indus- 
trial Exposition. 

That electricity is just as essentially 
a manufactured product as horseshoes, 
roofing or typewriters, is further evi- 
denced by the conspicuous part the Scran- 
ton Electric Company took in the first 
industrial exposition held in that city but 
a few weeks ago. 

The electric booth, designed by L. H. 
Conklin, general manager, and Duncan 
T. Campbell, manager, of the new-busi- 
ness department of the Scranton Electric 
Company, was one of the largest and 
most attractive of the exhibit. It had 
a place right in the center of the big 
building, where all the industrial prod- 
ucts of Scranton were displaved, and its 
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THE TREATING OF TUNGSTEN IN 
COLORADO. 


BY GEN. FRANK HALL. 


The brilliant minds of the Colorado 
Scientific Society have for some time 
been devoted to the earnest study of tungs- 
ten and the various methods that have 
been employed in the concentration of that 
valuable product. Since Senator Hughes 
made strenuous efforts to have the duty 
on tungsten retained in the tariff bill 
a new interest in this industry has been 
awakened on many sides. Not very long 
ago Franklin Guiterman, manager of the 
American Smelting and Refining Com- 
peny. working in behalf of a larger pro- 
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ELECTRIC BOOTH AT THE SCRANTON INDUSTRIAL EXPOSITION. 


600 lights and artistically arranged dec- 
orations, not to mention the handsome 
electrical devices, drew one to it like a 
magnet. It is estimated that 20,000 peo- 
ple visited the booth. Five thousand 
souvenir fans and 8,000 pieces of litera- 
ture were given away. 

“Live the Electric Life,” “Watch 
Scranton Grow,” and other electric signs 
added to the attractiveness of the dem- 
onstration. A petite young lady was in 
charge of the booth to demonstrate to 
the numerous visitors the many possi- 
bilities for electric heat, light and power 
in the home. The electric range was 
kept busy during the whole time that 
the exposition was open, supplying good 
things to eat, and the visitors evidenced 
great interest in all the electrical appli- 
cations shown 


duction and better methods of preparing 
tungsten ores for the market, applied to 
his company for a fund to enable him to 
make thorough experiments in that line 
of work, and was allowed $10,000. As 
generally understood, the experiments are 
to be conducted at the Globe smelter 
near this citv. Tungsten may be classed 
among the rare minerals of Colorado, 
for there is only one place where it is 
found in large quantities. One district 
of Boulder County is, under favorable 
markets, capable of producing an amount 
nearly equal to the demand by steel man- 
ufacturers of this country. The chief 
difficulty has been the lack of suitable 
mills for concentrating the crude ores. 
Henry H. Wood states that successful 
wet concentration of the common forms 
c? the ores of tungsten is a difficult un- 
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dertaking, despite the fact that mills fre- 
quently claim to save seventy or eighty 
per cent and some over ninety per cent. 
In his experience, which has been large, 
he recalls but one recovery exceeding 
cighty-five per cent, and that was on Ari- 
zona hubernite in a clean quartz gangue, 
crushed coarse, jigged, filings reground 
and after tabling the over sizes, rerun- 
ning all the tailings. 

All sorts of methods have been applied, 
all sorts of experiments used, but thus 
far, owing to the peculiar characteristics 
of wolfram ores, not one has been en- 
tirely satisfactory. Victor G. Hills, a 
noted scientist, who resides in Cripple 
Creek, says: “If I were designing a mill 
I should experiment with wet screen 
sizing. The Richards classifier might do 
wonders in the preparation of the pulp 
for the several tables. I should certainly 
experiment with these things in a prac- 
tical way before planning or rearranging 
any mill for the concentration of tung- 
sien ores.” He speaks highly, however, 
of the Clarasdorf mill, which was de- 
signed by Eugene Stevens, a chemist, 
metallurgist and mill operator of recog- 
nized ability and extended experience, and 
erected solely for tungsten ore, and, pre- 
sumably, one of the best in the district. 

These brief references to expert opin- 
ions show that notwithstanding over 
forty years of experimenting with con- 
centration on other Colorado minerals, 
and the remarkable advances made, it is 
necessary to go all over the route again 
in order to reach the proper stage of 
perfection in the recovery of walues from 
tungsten ores. These things inspired 
Mr. Guiterman to undertake a new de- 
parture by setting up a perfectly 
equipped laboratory at the Globe plani 
and going into the research business on 
a broader scale than has hitherto been 
attempted. The sum placed at his dis- 
posal may and may not be sufficient to 
enable him to solve the problems in- 
volved, but that he will work out the 
major part of the difficulties may be ac- 
cepted as among the probabilities, and 
if accomplished it will be of great 1m- 
portance to the industry of tungsten pro- 
duction in Colorado. 
ede 

Toledo Railway Gets $10,000,000. 

The directors of the Toledo Railways 
and Light Company, at a meeting at To- 
ledo on May 27, authorized the execution 
of a contract with Blair & Company, of 
New York, to underwrite $10,000,000 of 
tle railway company’s bonds, which fall 
due July 1 next. 
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The London Physical Society. 


The London Physical Society held a 
meeting on May 14 last, Dr. C. Chree pre- 
siding, at which two papers of particular 
interest to the electrical fraternity were 
read and discussed. 

W. Duddell, the well-known consulting 
electrical engineer, read a paper on “A 
Bifilar Vibration Galvanometer,” in which 
he described a new type of vibration gal- 
vsnometer and a series of tests made upon 
it. | 

Vibration galvanometers may be divided 
into two types: (1) Those in which the 
moving part consists of a piece of iron 
or steel and the current to be measured 
flows around fixed coils, as in the case of 
the Thomson galvanometer; (2) those in 
which the current to be measured flows 
round a moving coil placed in a fixed 
magnetic field on the siphon-recorder 
principle. The vibration galvanometers of 
Max Wien and Rubens belong to the first 
class, while Campbells vibration gal- 
vanometer and the one described in the 
paper belong to the second. In the in- 
sirument described the mass of the mov- 
ing parts is reduced to a minimum, the 
moving coil being reduced to the two 
wires forming its two sides, similar to a 
bifilar oscillograph, but with this differ- 
ence: Whereas the bifilar oscillograph is 
designed so as to make the damping aperi- 
odic, the vibration galvanometer is de- 
signed so as to keep the damping as small 
as possible. A series of tests made upon 
the instrument showed that the total range 
of frequency was very large, namely, from 
about ninety up to 1,900 cycles per sec- 
ond. The damping is very small, so that 
the resonance is very sharp. A series of 
Measurements on the sensibility of the in- 
strument showed that the sensibility to 
alternating current decreases very nearly 
versely as the frequency for which the 
PaE 18 adjusted, whereas for direct 

e sensibility decreases approxi- 


mately inversely as the square of the fre- 


quency for which the instrument is ad- 


se which ìs what usually takes place 
a direct-current galvanometers. The 
= : lity of the galvanometer for detect- 
age alternating voltages is reduced 
ce ack electromotive-force of the in- 
ment, and the paper concludes with 
a ieee of the magnitude of the 
shoes ee re in the instrument 
eee € meeting. The advantages of 
in Yanometer are its simplicity, ease 
which fi wide range of frequency for 
negligible an be tuned, high sensibility, 
tively « Sell-induction, and compara- 
mall back electromotive-force. 
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A paper by W. P. Fuller and H. Grace 
entitled “The Effect of Temperature on 
the Hysteresis Loss in Iron in a Rotating 
Field” was read by Dr. E. W. Marchant, 
professor of electrotechnics at Liverpool 
University. 

The rotating field was produced by 
means of two-phase currents. One phase 
was connected to a coil of long rectangular 
section and of sufficient length to produce 
a uniform field within a radius of two 
centimetres from the center. The second 
phase was connected to a similar coil en- 
closing this one, and causing a flux at 
right angles to it. The resultant field 
at the center was uniformly rotating. An 
iron disk, four centimetres diameter, 
0.027 centimetre thick, was supported by 
a bifilar suspension and the torque meas- 
ured by a mirror and scale in the usual 
way. The specimen was heated by means 
of nickel wire heaters placed above and 
below it, and the temperature measured 
by means of a _ thermo-junction placed 
close to the disk. The flux in the iron 
was measured by the voltage induced in 
a coil of eight turns of bare wire wound 
round it. To measure the voltage, the 
maximum value of which was of the order 
of 0.03 root-mean-square volt, a special 
galvanometer was consirucred. This de- 
pends for its action on the forces exerted 
by a rotating field on a suspended coil 
carrviuge alternating currents. If Æ be 
the electromotive-force applied to the mov- 
mg coil, and #, the electromotive-force 
due to the field on the coil, then, by turn- 
ing the coils producing the field round 
until the deflection is a minimum, this 
deflection is proportional to E — F,. The 
results of the experiment show that the 
effect of increasing the temperature of 
iron is to reduce the hysteresis loss at a 
given induction and to cause the maxi- 
mum loss to occur at a lower value of the 
induction. In one specimen the maximum 
value of the loss at 220 degrees centigrade 
was 12,300 ergs per cubic centimetre per 
cycle at an induction of 16,000 centimetre- 
gramme-second units. At 580 degrees 
centigrade the maximum loss was 2,600 
ergs at an induction of 10,700. The fre- 
quency of the experiments was forty-two 
cycles per second. 


ede 
Locomotive Headlight Bill Vetoed. 
Governor Hadley, of Missouri, has 
vetoed the bill passed by the recent ses- 
sion of the Legislature requiring railroads 
to equip all locomotives with electric 
headlights of 1,500 candlepower, on agree- 


ment by railroad officials to install lights 
of a certain power. 
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A. S. and I. R. A. Changes Convention 
Date. 

The Convention Location Committee 
of the American Street and Interurban 
Railway Association has decided to change 
the date of the Association’s convention, 
to be held at Denver, to the week begin- 
ning October 4 instead of from October 
1S to 22, as previously announced. Mem- 
bers of the Association and of its various 
affiliated and allied associations, viz., the 
American Street and Interurban Railway 
Accountants’ Association, the Engineering 
Association, the Railway Claim Agents’ 
Association, the Transportation and Traf- 
fic Association and the Manufacturers’ As- 
sociation, are therefore being notified to 
this effect by Bernard V. Swenson, secre- 
ary and treasurer. 

It was felt that a much larger attend- 
ence could be obtained by the change of 
date, and, moreover, a very decided prefer- 
ence was manifested toward the selection 
of a convention week which would enabie 
members to take advantage of the at- 
tractive railroad rates which continue in 
effect until September 30, and are good 
for return until October 31. These rates 
would enable those wishing to combine 
pleasure with the scrious business of the 
convention to continue on to the Seattle 
Exposition and to other Pacific Coast 
points with but a comparatively small in- 
crease in the round-trip fare. This move- 
ment finally became so pronounced that 
President Shaw decided that it demanded 
careful consideration, and immediately in- 
vestigated the sentiment from various 
standpoints, but particularly with regard 
to the effect on the affiliated associations. 
The sentiment was unanimously in favor 
of the change now announced. 

oo 
Production of Mica in 1908. 


The total value of the mica produced 
in the United States in 1908, according 
to statistics compiled by the United States 
Geological Survey, amounted to $267,925. 
The production of sheet mica amounted 
to 972,964 pounds, valued at $234,021, a 
decrease of 87,218 pounds and $115,290 
from 1907. The production of scrap 
mica amounted to 2,417 short tons, valued 
at $33,904, a decrease of 608 tons and 
$8,896. The value of the imports into the 
United States fell from $925,259 in 1907 
to $266,058 in 1908, or slightly less than 
the domestic production. 

The mica produced came from ten 
states, the most important of which, 
named in the order of the value of pro- 
duction, were North Carolina, South Da- 
kota, Colorado, Alabama and Virginia. 
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The Seventh International Congress of 
Applied Chemistry. 
(By Our Special Correspondent.) 

In the last issue some account was 
given of the opening proceedings of this 
congress. We now proceed to give a re- 
port of some of the papers read in Section 
X. Section X was devoted to the subject 
of “Electrochemistry ;” Section IIIA to 
the subjects of “Metallurgy and Mining.” 
In each section a large number of papers 
of special interest to our readers were pre- 
sented and discussed, but it is impossible 
within the limits of this report to give 
even the titles and authors of the 180 
papers re»d in these two sections of the 
congress. In fact, the enormous bulk of 
material which has been presented in the 
Seventeen sections and subsections at this 
year’s meeting of the congress has led to 
the appointment of a special committee 
for editing the congress proceedings; and 
it has been decided that only the papers 
of striking originality and merit shall be 
printed in the official report. At the Ber- 
lin congress of 1903 it required four 
bulky volumes of 1,000 pages each to con- 
tain the congress proceedings; at the 
Rome congress of 1906 the report ex- 
tended to seven volumes. The necessity 
for snme drastic action in this matter of 
printing the whole of the papers read in 
the official report is therefore apparent, 
more especially as the number of contribu- 
tions increases at every successive congress. 

In this report we shall confine our at- 
tention to a selection of the papers read 
in Section X, and an attempt will be made 
to give useful abstracts of these, rather 
than a connected account of the whole of 
the papers and discussions. 


PAPERS ON ELECTROLYTIC ALKALI PROC- 
ESSES. 

On Monday, May 31, three papers upon 
electrolytic alkali processes were read and 
discussed. The first of these was by Pro- 
fessor Donnan of Liverpool University 
and Robert Finlay, and was entitled 
“Electrolysis of Brine with the Finlay 
Cell.” This paper was an abstract of an 
earlier one which had been read before 
the Faraday Society in London. The con- 
struction of the Finlay cell can hardly 
be made clear without a diagram, but it 
may be described as a composite dia- 
phragm cell, built up on the filter-press 
plan, the electrode chambers being made 
as narrow as possible. A concentration of 
cuustic soda of between seven and eight 
per cent can be obtained with a current 
efticiency of ninety to ninety-five per cent, 
while the energy efficiency varies from 


fifty-five to sixty-six per cent, according 
to the rate of flow and concentration of 
the caustic liquor. The grammes of so- 
dium hydrate per kilowatt-hour vary from 
861 to 434, the latter figure being ob- 
tained at the lower degree of concentra- 
tion; viz., four per cent of sodium hy- 
drate. The chief merits claimed for the 
Finlay cell are: First, a remarkably high 
yield of caustic soda and chlorine; second, 
the small space occupied by the apparatus ; 
third, the simplicity and cheapness of con- 
struction; fourth, ihe smali amount of at- 
tention required in working. The Finlay 
cell is not yet in operation on a practical 
scale, so far as we are aware. 

The second paper was by Dr. L. H. 
Baekeland, and was entitled “Three Years’ 
Practice of the Townsend Cell.” Dr. 
Baekeland introduced his paper by refer- 
ring to one on the same subject contrib- 
uied to the Society of Chemical Industry 
and to the American Electrochemical So- 
ciety three years ago, and stated that the 
present paper brought the information of 
the earlier ones up to date. The cell has 
now been operated upon a commercial 
scale at Niagara Falls for a period of 
three-and-one-half years, with a plant of 
1,000 kilowatts capacity, and the success 
attained with it has justified a large ex- 
tension of the original works. This ex- 
tension is now being carried out, and 
when completed the Townsend works at 
Niagara will have a capacity of 4,000 kilo- 
watts. 

There is no need to describe here the 
details of construction of the Townsend 
cell. The original cells were designed for 
a current strength of 2,000 amperes, but 
it has been found by experimental trial 
that the cells yield better commercial re- 
sults when worked with a current of 2,500 
amperes; and for the last twelve months 
seventy-six cells have been run at this am- 
perage. The cells that are being erected 
in the new plant are larger, and are de- 
signed for a current of 5,000 amperes. It 
has also been found by experience that it 
is cheaper to run the cells at a tempera- 
ture of seventy degrees centigrade, with 
a current density of 150 amperes per 
square foot, than to work the plant at the 
lower current density of 100 amperes per 


square foot originally employed, although 
the current and energy efficiencies are not 


geo good when working under these condi- 
tions, and the rate of deterioration of the 
anodes is far greater. The cathode liquor 
obtained from the cell contains on the av- 
erage 150 grammes NaOH and 200 
grammes NaCl per litre. Working at this 
degree of concentration, the average cur- 
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rent efficiency of the cell is ninety-three 
per cent. The diaphragms are cleaned 
every thirty days, while at the same time 
tlie surface biades of the anodes, which 
are of a composite character, are renewed 
as required, at a very cheap rate, using 
up scrap graphite for this purpose. 


The evaporation of the caustic liquors 


is effected in the usual way by concentra- 
tion in pans, worked upon the triple-effect 
vacuum system. The undecomposed salt 
is then separated out and the final con- 
centration and production of solid caustic 
scda occurs in the ordinary type of fin- 
ishing pot. These pots last better than 
was expected with liquors containing 
traces of hypochlorites, and in some cases 
over 3,000 tons of caustic soda have been 
produced by the one pot. The finished 
caustic is of good color, and contains about 
two per cent of carbonate and 3.6 per 
cent of undecomposed chloride. No cost 
details were given by Dr. Baekeland in 
his paper. 

The third paper on this subject was 
entitled “Sodium Chloride Electrolysis 
Considered from the Technical Stand- 
point,” and was presented by Herr R. 
Taussig, who, unfortunately, was unable 
to be present to read it. In the anthor’s 
absence it was therefore taken as read, 
and the following notes upon it are based 
upon the official German abstract: 

The paper described the different modi- 
fications now in use of the Castner-Kellner 
mercury cell, which the author classified 
as follows: 

(1) The original Castner cell with os- 
cillatory movement, as worked at Oldbury 
ard Weston Point. 

(2) The Kellner cell with a pressure 
vessel, as worked at Jaijce, in Hungary. 

(3) The Kellner cell as modified by 
Solvay, and worked at Jemeppe, in Bel- 
gium. 

(4) The new Castner-Kellner cell with 
Archimedian screw, as worked at Weston 
Point. 

The disadvantage of the first type of 
cell was that the units were small, and had 
a capacity of only between 400 to 500 
amperes. As there were 800 of these cells 
installed at one time at Weston Point 
Works, the buildings in which they were 
housed extended to enormous size, and the 
costs for electrical conductors and for the 
accessories of the plant were exceedingly 
large, and the working expenses corre- 
spondingly heavy. 

The second type of cell, as installed at 
Jaijce, is, according to the author, the 
most interesting. The cell consists of 
three- adjacent compartments, connected 
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the one with the other by siphon tubes. 
The anode or chlorine compartment is in 
the middle position, whereas in the origi- 
nal Castner cell this compartment forms 
the cathode chamber. The two outer cham- 
bers in the new type of cell, as worked at 
Jaijce, possesses depressions, into which 
the pressure vessels dip; and the mercury 
is forced from one compartment into the 
other by air pressure. 

_ The mercury on passing through the 
center compartment takes up the metallic 
sodium, and gives this up again on pass- 
ing through the two outer compartments. 
The anodes are made of platinum gauze, 
and the chambers in which they are placed 
are constructed of cement. Each anode 
is constructed of a series of small wings 
or vanes of this gauze, supported by 
platinum arms which are fused into a cen- 
tral glass tube filled with mercury. In 
each of the chlorine cells there are six 
electrode chambers, and each of these 
chambers is provided with eighty-eight of 
these platinum gauze wings. The whole 
cell, therefore, contains 528 pieces of 
platinum gauze, which weigh about 528 
grammes, and serve to carry a current of 
4,000 amperes. Cast-iron grids are em- 
ployed as cathodes. The special feature 
of this cell, as modified by Kellner, is that 
the mercury amalgam formed in the cath- 
cde compartments, is quickly regenerated 
and made ready again for the absorption 
of more sodium. One can therefore em- 
ploy a very high current density with the 
cell, and in this way obtain considerable 
economy in working costs. 

The third type of cell, as modified by 
Solvay, is employed at Brescia, in Italy, 
and at Lubinof, in Russia, as well as at 
Jemeppe, in Belgium. The cell consists 
of two inclined but parallel troughs, com- 
municating the. one with the other; the 
mercury is kept moving by means of a 
screw propeller. This type of cell was 
originally designed to carry 6,000 am- 
Peres, but it has since been working up 
to 10,000, and even up to 15,000 amperes. 

The new Castner-Kellner cell, as worked 
at Weston Point, differs from that used at 
Jemeppe only in the form of the screw, 
and is designed to work with a current of 
4,000 amperes. l 

A very valuable paper upon “Electric 
Iron Smelting in France” was contributed 
by M. Clausel de Coussergues, of Paris, to 
Section X, and in the absence of the au- 
thor was taken as read at the sitting of 
Friday morning, May 28. The following 
18 the official abstract of this paper, the 
full text of which will be found in the 
issue of the French journal, Le Revue de 
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Metallurgie, for June, 1909, which con- 
tains, in addition, a large number of the 
French papers contributed to the congress. 
M. de Coussergues’ paper extends, it may 
be mentioned, to nearly one hundred 
pages and is well illustrated. 

All the electric iron-smelting furnaces 
are, with the exception of the two induc- 
tion furnaces, of the arc type. They in- 
clude the Chapelet system at Allevard, 
Heroult furnaces at La Praz, and le Saui 
du Tarn, Girod furnace at Ugines, their 
own furnaces at Firminy, their own fur- 
naces at Imphy, and the Kellner furnace 
at Unieux. The confidence shown in the 
practice is indicated by the fact that such 
furnaces are at work up to a capacity of 
two tons at Ugines, and three-and-one- 
half tons at Allevard. When possible, 
waterfalls supply the power—that is, at 
Allevard, La Praz, le Saut du Tarn and 
Ugines; elsewhere heat engines are used 
to produce the electric energy. The duty 
demanded from the electricity is different 
ir: the two cases; in the first instance fer- 
ruginous material is charged into the fur- 
naces cold for the production of all quali- 
ties of steel; in the second instance the 
electric furnaces are reserved for refining 
high-class products. In fact, the control- 
ling factor in the cost of production of 
electric steel is the price of the kilowatt. 
Hence, when this is high, as with the heat 
engines, it is reasonable to do the pre- 
liminary treatment by the open-hearth or 
other process. 

Recent additions to the electric smelting 
furnaces in France are a five-ton Heroult 
furnace installed at the Saut du Tarn 
Works to replace crucible furnaces; at 
Ugines a complete electrometallurgicai 
piant, with electric furnaces, rolling mills, 
forge and foundry, distinct from the old 
works, has been constructed—the Imphy 
furnaces have provided the material for 
M. Pourcel’s investigations on the new 
steels; and Unieux has adopted a new 
form of Kellner furnace, consisting of a 
single cylindrical receptacle, with a spher- 
ically vaulted cover, through which pass 
four electrodes, two of each polarity. 


THE ELECTRIC FURNACE IN OPERATION. 


The electric furnace is practically only 
a heat producer, since the only part of it 
affecting the reactions chemically is the 
lining, which is preferably basic. Hence, 
provided distinctly acid slags are avoided, 
the whole sequence of metallurgical op- 
erations can be produced in the electric 
furnace. In ali French works the oper- 
ation of making steel is divided into two 
different categories, the first conducted un- 
der oxidizing conditions, while in the sec- 
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ord reducing influences obtain. As neither 
any ordinary atmosphere nor blown-in air 
is employed during the oxidizing opera- 
tions in the electric furnace, red short 
metal does not enter into consideration ; 
and in almost all such works the highly 
calcareous slags of the basic furnaces are 
replaced by highly ferruginous ones. 
These have the advantage of melting and 
reacting at low temperatures, which are 
rot only favorable to removal of phos- 
phorus, etc., but also enable the deoxida- 
tion to be started at a desirably lower 
temperature. The solubility of iron oxide 
in the bath, it must be remembered, aug- 
ments considerably with the temperature. 
The reducing operations follow immedi- 
alely upon the removal of the oxidizing 
slags, and are effected by the usual agents. 
The products of the reaction must be 
either gaseous or insoluble in the bath ; 
hence, carbon'is preferred in the are fur- 
naces, and rich ferro-silicon in the induc- 
tion furnaces. The reducing slags are not 
of the same character at all works, but 
the tendency is to have them as acid as 
the linings of the furnace permit. These 
slags are more fusible than the slags in | 
hasic-steel works, and consequently require 
much less fluorspar. The reduction, be- 
ing the result of the interaction between 
the slag and the bath, if continued long 
enough, can effect the removal of the 
last traces of oxygen. When this happens 
ihe elimination of sulphur follows, inas- 
much as the sulphides pass into the slags, 
and in the presence of lime and carbon 
or silicon, give rise to calcium sulphide, 
which is insoluble in the bath. A notable 
fcature of steels produced in the electric 
furnace is their low content of hydrogen 
and nitrogen. The elimination of the 
former is specially interesting, as it arises 
from the reaction of the calcium carbide, 
formed in the electric furnace, with the 
hydrogen, which then forms acetylene, and 
passes away. The advantages of the elec- 
tric furnace are summed up, and a future 
predicted for its extensive application. 
The remaining papers can only be very 
briefly dealt with. The most important 
of these was that contributed by Dr. 
Bernthsen, a director of the Badische Ani- 
lin und Soda-Fabrik, upon the “Utiliza- 
tion of Atmospheric Nitrogen.” This pa- 
per, which was illustrated by a demonstra- 
tion of the new form of arc flame patented 
by his company, attracted an audience of 
over 500 to the lecture theatre of Section 
X on Saturday morning, May 29. Dr. 
Bernthsen’s paper did not contain any 
very new information upon the subject, 
but the demonstration of the spiral form 
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of are was a most noteworthy feature of 
the meeting, and was so much appreciated 
that a repetition of it was desired. Pro- 
fessor Birkeland and Doctor Caro also 
contributed papers to this session of Sec- 
tion X on the same subject. 

Another paper of considerable inlerest 
was that contributed by E. R. Taylor, 
chairman of the Conservation Committee 
of the American Electrochemical Society, 
upon the “National and International 
Conservation of Water for Power Pur- 
peses.” Mr. Taylor, at the close of his 
paper, urged that every scientific society 
should have its conservation committee, 
and he proposed that a commitice of the 
congress should be appointed for this par- 
ticular purpose. This suggestion was 
adopted at the closing meeting of the 
members of the congress, held on Wednes- 
dav, June 2. 

F. A. Fitzgerald, of Niagara Falls, con- 
tributed two short papers to the Friday 
morning session of Section X, the one be- 
ing a résumé of the papers on the “Elec- 
trometallurgy of Iron and Steel,” read at 
the last meeting of the American Electro- 
chemical Society, and the other being up- 
op the “Lash Steel Process.” Reports 
upon these subjects have already appeared 
iu our columns. The two papers, of 
which short abstracts follow, were also 
planned for the Saturday morning session 
of Section X, and in the absence of their 
authors were taken as read. 

The paper “Relative Efficiency of the 
Are and Resistance Furnace for the Man- 
ufacture of Calcium Carbide.” was read 
by Samuel A. Tucker. 

Calcium carbide was prepared in the 
two types of furnace mentioned under con- 
ditions which would give the best vield. 
Comparison is made of the product as to 
its carbide content and its weight obtained 
per energy unit. The results show that 
for the scale on which the experiments 
were conducted the resistance furnace is 
much superior to the arc. The best re- 
sults obtained with the are furnace was 
1,170 watt-hours per 100 grammes of 
pure carbide, while with the resistance 
furnace the same quantity of pure carbide 
was obtained with 544 watt-hours. 

Information is also given as to the best 
proportions of lime and coke to be used 
with the two types of electric furnaces 
employed. 

An interesting paper on the subject of 
“Calcium Carbide” was presented by C. 
A. Hansen. 

The equilibrium CO pressure in the re- 
action between CaO and C was determined 
ai 1.380 degrees, 1,530 degrees and 1,780 
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degrees centigrade, by sealing the re- 
agents in an evacuated furnace, which 
could be kept at a constant temperature, 
and by measuring the CO pressure on a 
mercury manometer. The exterpolated 
pressure-temperature diagram indicates re- 
action at a temperature as low as 1,270 
degrees centigrade. 

It was shown that at a temperature of 
1.450 degrees centigrade, reaction took 
place when the CO pressure was kept 
below its critical value, and that at the 
same temperature, in a sealed furnace, re- 
action ceased when the critical pressure 
was established. 

In the paper a short list of reduction 
temperatures for various oxides of carbon, 
determined in the same furnace, is given. 

J. B. C. KERSHAW. 

London, June 5. 

ede 
Cleveland Industrial Exposition. 

The Cleveland (Ohio) Industrial Ex- 
position, which opened June 7 and which 
will close on Saturday evening, June 19, 
lias proved a great success. 

The management of the show was ex- 
ccptional, as all the details were completed 
before the opening, and this in spite of 
the fact that there are no less than 282 
large exhibits, occupying a floor area of 
115,000 square feet, and of an aggregate 
value of more than $2,000,000. 

An idea of the massiveness of the ex- 
hibition may be obtained from the fact 
that more than 2,000 attendants are re- 
quired in the exhibits for demonstrating 
purposes, that the booth railings measure 
nearly three miles, and that the tempo- 
rary building erected as machinery hall 
has a larger ground-floor area than any 
other exposition hall in the United States. 

The show, which is under the auspices 
of the Cleveland Chamber of Commerce, 
includes only home products of the city 
ot Cleveland, which, besides possessing 
manufactures of an extremely diversified 
nature, is the foremost manufacturing city 
in the country in many lines, including 
electric carbons and electric automobiles. 
ede 

Navy Department Supplies. 

The Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., 
will open bids on June 22 for thirty-six 
fan motors, for delivery at Brooklyn 
navy vard (Schedule 1325); on June 
29, for one electric elevator and one elec- 
tric traveling hoist, for delivery at Mare 
Island (Cal.) navy vard (Schedule 
1304); on July 6, for 14.330 feet rub- 
her-covered wire, for delivery at Mare 
Island, Cal. (Schedule 3). 
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The Chicago Electric Club. 


The Chicago Electric Club held its 
regular meeting on Wednesday noon, 
June 9. The smallness of the attendance 
was regrettable in view of the interesting 
nature of the topic under discussion, 


. “Lincoln Park, Its Ambitions, Its Prog- 


ress and Its Effect upon the City,” 
which was handled in a most entertaining 
way by Francis T. Simmons, president 
of commissioners of Lincoln Park. Mr. 
Simmons gave some interesting details of 
the progress and development of the park, 
the most popular one in the city, and of 
jis complete rescue from the greedy 
clutches of the politicians. Two maps of 
the proposed extensions were distributed, 
and details were given of the successful 
efforts to fill in part of the lake to extend 
the park, out of-the material dredged from 
the vacht harbor. 


ede 
New York Electrical Society Elects 
Officers. 


At the annual mecting of the New 
York Electrical Society, held at the Wal- 
dorf-Astoria, New York city, Tuesday 
evening, June 15, the following officers 
were elected: President, Theodore Be- 
ran; vice-presidents, John Bottomley, 
Frederick A. Scheffler, Charles H. Had- 
lock; secretary, George H. Guy: treas- 
urer, Henry A. Sinclair. 
ede 
For Lower Cable Rates. 


The question of cheaper cable rates be- 
tween the colonies and the mother coun- 
try was debated with enthusiasm at the 
meeting of the Imperial Press Congress at 
London. T. D. Ross, of Ottawa, urged that 
there should be government cable lines be- 
tween England and Canada and beyond 
Canada under the Pacific. He expressed 
the conviction that state-owned cables 
would mean that the rate on commercial 
messages could be reduced without loss to 
five cents a word. 


ede 
Free Transportation and Linemen. 


Advices from Washington, D. C., state 
that in response to an inquiry addressed 
to the Interstate Commerce Commission 
as to whether a rail carrier has the right 
to issue free transportation to linemen of 
telephone and telegraph companies not 
employed on its line, it has been held by 
the Commission that it adheres to its for- 
mer decision that linemen are not entitled 
to free transportation except upon the line 
of railway on which they are actually em- 
ployed, and only during the time they are 
so emploved. 
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RECENT IMPROVEMENTS IN UN- 
DERGROUND CONDUIT CON- 
STRUCTION. 


BY S. B. WAY. 


The city of St. Louis, Mo., has, during 
the past two or three years, witnessed some 
radical departures from accepted methods 
of conduit construction. During the year 
1906 the electric-light and power interests 
of that city found it desirable to install 
considerable conduit incidental to an ex- 
tension of the system of distributing elec- 
tricity for gcneral use and for extending 
high-tension feeders to reach distant 
street-railway substations. A fairly large 
stock of multiple-duct tile conduit was on 
hand, but not in sufficient quantity to 
supply the requirements of the work con- 
templated. An investigation of the con- 
duit market developed a condition not at 
all encouraging to those responsible for 
the completion of the work in hand within 
the required time, in that all of the con- 
duit manufacturers were then already sold 
out of the kind of duct desired, _ 

This state of affairs made it necessary 
for the engineers in charge of the work 
to choose between completing the work 
with such conduit as could be purchased 
and delivered within the time limit or to 
dovise some means of building a conduit 
without the usual tile, or other pipe. 

The engineers chose to make an attempt 
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years, fulfilling every requirement for all. monolithic conduit, possesses many advan- 


uses, from single-duct runs with frequent 
junction or service boxes, to replace Edi- 
scn tube, to heavy isolated runs for high- 
tension cable. 
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FIG. 1.—CURVE OF CONCRETE PER CUBIC 
FOOT AND COST PER DUCT FOOT. 


The ideal conduit, or housing, for un- 


derground conductors must have smooth, 


clear, jointless, fireproof duct openings, 


free from pockets or depressions in which 


water may lodge; should be laid true 
grade to drain to manholes; must be con- 
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tages, in that with such construction the 
structure becomes homogeneous; occupies 
little space for a given number of ducts of 
equal size; permits perfect inspection of 
cech duct from end to end incidental to 
the laying of each tier; provides smooth, 
straight, clear, jointless and fireproof duct 
openings from manhole to manhole; elimi- 
nates handling, fitting, breakage and cost 
of pipe; requires no factory, and but few 
and simple special tools; and for average 
duct sections uses no more material (con- 
crete) than is required for the armor or 
envelope of 
amount of concrete per duct-foot required 
for various duct sections for multipie-duct 
tile and for monolithic conduit and the 
cost pex duct-foot of completed work, ex- 
clusive of trenching, refilling and repav- 
ing, are shown by curves in Fig. 1. These 
curves were plotted from results obtained 
in actually laying a considerable quantity 
of each type of conduit under the same 
supervision and by the same men. The 
multiple-duct tile was laid with a three- 
inch armor of concrete and with the in- 
terstices between the tiles filled with fine 
cencrete, while the monolithic conduit was 
provided with two-and-one-half inches oi 


The 


construction. 


pipe 


concrete between the ducts and the bottom 
and sides of the trench, with a cover or 
top three inches thick. The items of 
trenching, refilling and repaving are near- 
ly constant for each type of conduit, ex- 


FIG, 2—DRAWING OF CROSS-SECTION OF CONDUIT. 


to get along without the pipe, and inci- 
dentally save money in the cost of con- 
struction. This resulted in building a 
conduit entirely of concrete. 


Upward of 170,000 duct-feet of all- 


ccnerete, or monolithic conduit, have been 
laid in St. Louis within the last three 


structed of a material of high electrical 
resistance, and which will be homogeneous 
and not deteriorate with age; must be 
strong and able to sustain itself and a 
ccnsiderable load over fairly long spans; 
and it must be cheap. 

It has been found that all-concrete, or 


cept a small differential of about one-half 
ccnt per duct-foot in favor of monolithic 
conduit, due to the smaller trench and 
consequent reduced excavation and haul- 
ing of displaced earth required by the 
monolithic construction. 

Typical cross-sections_of multiple-duct 
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tiie and monolithic conduits are shown ~ 


in Fig. 2. 

The construction of monolithic conduit 
involves only the comparatively simple 
methods of good concrete work. 

After a trench of suitable width and 


FIG. 3.—TRENCH WITH DUCT FORMS 
SET. 


depth has been excavated, duct-form sup- 
ports are set to grade and perfect aline- 
ment on sixteen-foot centers in the bot- 
tom of the trench. These duct-form sup- 
ports serve to hold the forms, or molds, 
for producing the duct openings, rigidly 
in place and in true alignment while the 
concrete is worked into place in the bot- 
tem of the trench. 


FIG. 6.—REMOVING DUCT FORMS. 


The duct forms, or molds, consist of 
sixteen-foot sections of clear, straight- 
grained lumber previously dressed to the 
shape of a “U,” and are held down in the 
duct-form supports against the buoyancy 
of the plastic concrete by suitable cast- 
iron, or other weights. 
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When the duct forms are set, concrete 
of the proper mixture for good concrete 
work is dumped into the trench, and suit- 
ably rammed and puddled around the 
fcrms, and finally struck off level with 
the tops of the molds. The concrete is 
then allowed to take its initial set, which 


FIG. 4.—DUMPING CONCRETE INTO 


TRENCH. 


in favorable weather requires about three 
hours, when the duct forms may be re- 
moved by simply lifting them upward and 
out of the concrete, leaving smooth, 
straight, continuous, U-shaped grooves in 
the bed of concrete just laid which, when 
ecvered, constitute the duct openings. 
Fig. 3 shows the trench with forms set 
ready for the concrete to be dumped in. 


f ~ 


FIG. 7.—DUCTS AFTER REMOVAL OF FORMS. 


Fig. 4 shows the method of introducing, 
tsmping and puddling the concrete. 

Fig. 5 illustrates the manner in which 
the surface of the concrete is finished off 
level with the tops of the duct forms. 

The manner of removing the duct forms 
from the concrete, at the same time avoid- 


ing the presence of workmen in the trench, 
is shown in Fig. 6. 

After the duct forms are removed from 
the concrete, the smooth, continuous 
grooves molded in the concrete by the 
forms are open to the daylight for the full 
length of the construction, and every pos- 


FIG. 5.—STRIKING OFF SUR- 


FACE. KE 
sible facility is afforded for perfect and 
rapid inspection. Any faults in the work | 
may be instantly detected, and this in it- 
self is a potent factor in securing first- 


class work. Fig. 7 shows a tier of ducts a 
immediately after removal of the duct eo 
forms and ready for the addition of the an 
top cover or the next layer of ducts, as L 


may be desired. 


The open-type ducts, as illustrated in 
Fig. 7, are closed in by laying across the 
top of the structure thin, smooth plates, ot 
slabs, of concrete molded on the site of 
the work, some of which are shown 0D 
the right-hand side of the picture. These 
slabs, or plates, of concrete are made of 
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just sufficient width to lap over each out- 
side duct a short distance, and are laid 
as illustrated in Fig. 8, with a small quan- 
tity of mortar to perfectly seal the joints. 
The thin concrete slabs, or plates, serve 
the double purpose of closing in the top 
of the newly formed ducts and as a foun- 


FIG. 9.—BLIND HANDHOLES. 


dation, or support, for the next layer of 
concrete in which an additional tier of 
ducts may be formed in the same manner 
as the preceding tier; this operation being 
repeated as often as necessary to produce 
the required number of duct openings. 
The top of the conduit is closed in in the 
same manner, with the exception that the 
lop layer of concrete contains no duct 


FIG. 10.—FINISHED CONDUIT, SHOWING 
BLIND HANDHOLES READY FOR 
COVER. 
forms and acts simply as an armor or 
envelope to protect the conduit construc- 

Gon from future excavators. 


Monolithic conduit is especially well ` 


adapted to be used as a conduit for local 
distribution. “Blind” handholes, or serv- 
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ice boxes, are readily raolded in the con- 
crete structure, intercepting any desired 
number of ducts, as illustrated in Fig. 9. 
In molding these handholes, or service 
boxes, the duct forms are allowed to pass 
through, and the concrete flowing around 
ile duct forms is stopped off by suitable 
forms arranged to fit closely around the 
duct molds. Such handholes, or service 
boxes, can be installed at as frequent in- 
tervals as desired without increasing the 
cost of the construction, inasmuch as no 
additional material is required. The top 
of the handhole, or service box, is closed in 
after the conduit is finished by a suitable 
cast-iron or concrete cover, made loose, so 
as to be readily removed in case it is 
desired to open the box for taking off 
services. A section of completed mono- 
lithic conduit is shown in Fig. 10, with 
a handhole, or service box, open ready for 
the placing of its cover. 

Monolithic conduit has been laid under 
a great variety of street conditions, and 
during all seasons of the year, with per- 
fect success and with a material saving in 


cost over the various pipe methods of duct 
construction. 


T 
McCall Ferry Company Committee Plans 
Issuing $12,500,000 Bonds. 

A plan for raising new capital to com- 
plete the enterprise of the McCall Ferry 
Power Company has been issued by the 
committee having the refinancing in 
charge. The committee consists of Wil- 
liam M. Barnum, A. C. Bedford, S. Read- 
ing Bertron, Charles A. Coffin and Gar- 
diner M. Lane. 

The plan provides that either the pres- 
cnt company be readjusted or a new com- 
pany, to be known as the Southern Penn- 
sylvania Power Company, be formed. 

It is proposed to issue $12,500,000 first 
mortgage five per cent bonds to run thirty 
years. An amount not to exceed $4,250,- 
000 of these are to be sold at ninety to 
obtain additional money for the comple- 
tion of the works. The present bond- 
holders will receive forty per cent of their 
present holdings in the new issue, 
amounting to $3,330,000. This will 
leave $4,920,000 of the new bonds in the 
treasury. It is also proposed to issue new 
capital stock to the amount of $8,500,000. 
Of this $3,500,000 will go as a bonus to 
the purchasers of the new bonds at ninety. 
The present bondholders will receive sixty 
per cent, or $4,995,000. 

The new stock will be placed in a vot- 
ing trust, which will terminate Novem- 
ber 1, 1912. After that voting trust cer- 
tificates will be exchangeable for stock. 
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Society of Automobile Engineers. 

The incorporation of the Society of Au- 
icmobile Engineers has been approved by 
Supreme Court Justice Guy. The object 
of the society is “to promote the arts and 
sciences connected with engineering and 
the mechanical construction of automobile 
vehicles: to hold meetings for the reading 
and discussion of papers relating to the 
construction and improvement of automo- 
biles, and to promote social intercourse 
among its members; to publish and dis- 
tribute papers and literature relating to 
the construction of automobiles, and to 
maintain an engineering library.” There 
are to be twelve directors, and the prin- 
cipal office will be in New York. 

The incorporators are Russell Huff of 
the Packard Motor Car Company of De- 
troit, Mich.; Andrew L. Riker, of the 
Lecomobile Company, Bridgeport, Conn. ; 
Henri C. Chatau, of the General Elec- 
tric Company, Schenectady, N. Y.; B. D. 
Gray, of the American Locomotive Works, 
Providence, R. I.; R. C. Carpenter, of 
Sibley College, Cornell University, Ithaca, 
N. Y.; Henry Hess, of Philadelphia; F. 
J. Newman, of Chicago; Alexander 
Churchward, of 2 Rector Street, and Hor- 
ace M. Swetland and Thomas J. Fay, of 
249 West Thirty-ninth Street, New York 
city. 3 


ede | 
Boston Tech’s New Head. 

Dr. Richard Cockburn MacLaurin was 
formally inducted into office as president 
of the Massachusetts Institute of Tech- 
nology on June 7 last. President Mac- 
Laurin, who was connected with Colum- 
bia University, actually assumed the reins 
of government of the Institute on June 1, 
succeeding Acting President Arthur A. 
Noyes. 

Taking part in the proceedings were the 
following special guests: Ambassador 
James Bryce of England, Governor Eben 
S. Draper, President A. Lawrence Lowell 
cf Harvard University, Bishop William 
Lawrence, President Henry S. Pritchett 
of the Carnegie Foundation for the Ad- 
vancement of Teaching, Prof. Arthur A. 
Noyes, chairman of the faculty, and James 
l’. Munroe, former president of the 
aiumni. 


: ede 
Protects Transmission Wires and Poles. 

Section B 243 in one ot the acts passed 
by the last General Assembly of the Illi- 
nois Legislature fixes the punishment for 
the malicious injury or destruction of 
wires or poles used in the transmission of 
electric current at a fine of $500 or a 
vear’s imprisonment or both. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


PROPOSED PLAN OF DENVER GAS AND ELEC- 
TRIC COMPANY. 

The stockholders of the Denver Gas 
and Electric Company have authorized 
the management to organize a new com- 
pany, to be called the Denver Gas and 
Flectric Light Company, which will take 
over and consolidate the various prop- 
erties and subsidiary companies owned 
by the present company, and issue $25,- 
000,000 general mortgage five per cent 
bonds. The action is taken owing to the 
necessity of providing for the capital re- 
quirements of the company’s rapidly 
growing business and with a view to an 
ultimate extension of operations. Of the 
total $25,000,000 bonds, $7,500,000 will 
be set aside to retire the present out- 
standing bonds of the company and the 
remainder will be sufficient, it is expected, 
to provide for the needs of the company 
for a long period of years. 


THIRD AVENUE REORGANIZATION PLAN, 


The reorganization plan of the Third 
Avenue Railroad properties, New York 
city, is well under way and will be an- 
nounced within a few weeks, despite the 
fact that the properties are not to be sold 
until next fall. 

In the plan of reorganization bond- 
holders will be asked to authorize an ex- 
penditure of $7,500,000. One million 
dollars of this will probably be spent for 
new tracks. Of the remainder, $2,500,- 
000 will be employed to take up the re- 
ceiver’s certificates issued by Frederick 
W. Whitridge, the Federal receiver, ap- 
pointed by Judge Lacombe to take charge 
of the property. This money has been 
spent by the receiver for improvements 
and betterments during his term of office. 

The other $4,000,000 will be spent for 
other purposes, for just what is not stated, 
although it is believed that it will cover 
further expenditures for car barns, roll- 
ing stock and other improvements. 


METROPOLITAN SELLS SECURITIES. 

The New York Citv Railway and the 
Metropolitan Strect Railway have sold to 
William A. Read & Company, of New 
York, a new issue of $3,500,000 four-and- 
one-half per cent receivers’ certificates, 
maturing June 15, 1910. These certifi- 
cates are a first and paramount lien upon 
real estate, assesed in 1907 for $6445,- 
000, and are issued to take up an equal 
amount maturing June 15 next. The 
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bankers are offering the certificates for 
subscription at 10014, at 4.25 per cent 
income basis. 

The new issue of receivers’ certificates 
are dated June 15, 1909, and run for one 
year. They bear interest at four-and-one- 
half per cent, and are to take up a similar 
issue maturing this month, but bearing 
interest at five per cent. W. A. Read & 
Company have purchased the certificates 
jointly with the Central Trust Company. 


CHICAGO RAILWAYS REHABILITATION. 


The rehabilitation of the Chicago Rail- 
ways Company has taken all the funds 
sccured from the $6,000,000 five per cent 
mortgage bonds sold to the Harris Trust 
Company, of Chicago, and the National 
City Bank, of New York, on March 1, 
and the same banks will take an equal 
amount about August 1 at the same price 
by previous arrangement. This will 
cover the remaining rehabilitation re- 
quired by the ordinance by February 1, 
1911, which the management expects to 
finish by January 1, 1910. 

The company has let a contract to the 
Pullman Company for 350 more cars, 
making a total of a thousand pay-as-you- 
enter cars due by December 1. Earnings 
since November 1 have gained over six- 
tcen-and-one-half per cent, last month’s 
increase being $147,000. 


AMERICAN CITIES RAILWAY AND LIGHT 
COMPANY. 

The American Cities Railway and Light 
Company’s report for the fiscal year ended 
December 31, 1908, compares as follows: 
Income account: 


1908. 1907. 
Total ÍÎNCOMe....esssssesesens. $547,897 $527,122 
Expenses and taxes............ 29,001 17,348 
Net earnings. ................-$518,396 $509,774 
Preferred dividends............ 414,366 414,370 
Sürplüs «chee era Erne E e $104,030 $ 95,404 


Combined income account of controlled 
companies compares as follows: 


1908. 1907. 
GIOSS oun eee ee Oe © Bare EE $5,435,494 $5,437,796 
Expenses and taxes......... 3,280,248 = 3,371,703 
NOU fies s w2Gu Gewe aa $2,155,246 $2,066,093 
Interest charges............. 1,228,215 1,140,662 
Surplis a ats oe kee ew $ 901,531 $ 910,089 
Dividends eee 4i 44654 wien eens 617,176 604,676 
Wet ‘SUlDINISw6iees cheese cones $ 284,355 $ 305,413 


LONDON UNDERGROUND. 

The Underground Electric Railways of 
London report gross earnings for the 
week and nineteen weeks ended May 15, 
1909, compared as follows: 


1909, 1908. 

BRR GOO oko ee Boe. Cs ee we are £ 3.110 £ 8,129 
Picadilly > (eg ewreac 6d babe te ook 5,715 565 
Hampstead 640 ces ee eee eed 2,880 3.360 
Istriei 6 ose et Joa eae aa et es 10,018 9,078 
PEERS © iy 8a ee ore eae 6,158 6,852 
"TOGA J outed es 5 tales ws £ 28.881 £ 27,975 
Total nineteen weeks........, 033,019 497,210 
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UTICA & MOHAWK VALLEY. 


The report of the Utica & Mohawk 
Valley Railway Company for the quarter 
ended March 31, 1909, compares as fol- 
lows: : 

1909. 1908. 
Total railway operating rev...$260,926 $236,239 
Total railway operating exp... 167,007 152,300 


Total net revenue from oper..$ 93,919 $ §3,939 
Taxes accrued .....sessosessssso 17,609 9,860 


Operating income............. $ 76,309 $ 74,078 
Other INCOMC. 4.44.05 6604e6s8045% 614 4.142 


Gross incOMe.........eceeeees $ 76,924 $ 78,221 
Total deduc. from gross income. 54,971 42,063 


Net corporate income........ $ 21,953 $ 36,157 


METROPOLITAN STREET RAILWAY. 


An abstract of the quarterly report of 
the receivers of the Metropolitan Street 
Railway for the first three months of 
1909, made public by the New York Pub- 
lic Service Commission, shows a substan- 
tial increase in income as compared with 
the corresponding period of 1908. 

The gross earnings for the quarter 
ended March 31, 1909, were $2,927,503. 
as against $3,360,345 in the same quarter 
in 1908, but in the same period operating 
expenses were reduced from $2,913,319 to 
$2,036,103, and fixed charges from $996,- 
674 in the quarter ended March 31, 1908, 
to $975,247 in the corresponding quarter 
of 1909. Thereby a deficit after pay- 
ment of interest and rentals amounting 
to $421,793 for the three months ended 
March 30, 1908, was changed into a sur- 
plus of $24,044 for the same period of 
1909. 


THIRD AVENUE RAILROAD. 


Figures on the operation of the Third 
Avenue system, New York city, for the 
quarter ended March 31 last show a gross 
income of $1,360,703, a gain of $187,855 
over the quarter ended March 31, 1908. 
Operating expenses in the same quarter 
of 1909 were $1,109,860, an increase of 
$171,428. A slight increase in miscel- 
Janeous income brought the gross income 
of the Third Avenue Road up to $417,- 
693, an increase of $68,960 over the same 
quarter in 1908. Receiver Whitridge had 
$240,235 to pay the fixed charges, a de- 
crease of $80,049 from the same quarter 
of last year. He therefore came out with 
a net income for this quarter of $177.45". 
which, added to previous net of $750,772, 
made a total surplus of $928,230 for the 
nine months ended March 31, 1909. 

Receiver Whitridge says the Third 
Avenue Bridge Company, recently incor- 
porated at Albany, with $100,000 capital, 
is hacked hy Third Avenue Railroad Com- 
pany, to operate a line across the Queens- 
boro Bridge. 
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QUESTIONS AND ANSWERS. 


LIGHTNING ARRESTERS AND CABLE 
TrouBLEs.— (1) How far apart should 
lightning arresters be placed on a 220- 
volt, direct-current, multiple pole line 
and how should thev be put on, one on 
each side of the line? (2) Most of our 
system is underground. 1 have had sev- 
eral cases of grounds on the underground 
cables, which on examination showed no 
signs of deterioration of the lead sheath. 
On splitting off the lead we found several 
smal] holes through the rubber insulation, 
the copper showing signs of being burned. 
The only thing I could make out of it. 
was that it was a static discharge of 
lightning. Am I right?—M. A. L., Pe- 
oria, Il). 

(1) For low-voltage distributing lines 
it has been found best to place lightning 
arresters about 2,000 feet apart on each 
side of the line and closer together at 
especially exposed points, or where impor- 
tint transformers are located or at 
branching points of the line. (2) The 
grounds discovered on the cables are very 
likely due to surges on the system rather 
than to outside hghtning discharges. 
Surges are excess potentials, sometimes 
several times the normal voltage of the 
line, that are caused by sudden and great 
load fluctuations, switching operations, 
grounds or short-circuits on the system. 
Their effects are similar to lightning ef- 
fects; in fact, Dr. Steinmetz calls then 
“internal lightning.” Such excess poten- 
tials frequently break down the insulation 
«tween the copper conductor and the 
grounded lead sheath at the weakest spot 
oi the insulation. Such spots are likely 
to develop where, during the manufacture 
oi the cable, minute particles of metal 
lave become imbedded in the insulation. 


AUXILIARY PLANT vor Peak Loap.— 
Our steam-driven lighting plant is over- 
loaded. Any steam extension would re- 
quire a new boiler, engine and alternator. 
The present plant will carry the load (ex- 
cept at the peak about three hours everv 
night) for several years. To supply the 
peak demand will require thirty kilowatts 
until we can connect with a hydroelectric 
plant. Coal costs $3.40 a ton. Do you 
advise using a crude-oil engine to carry 
this thirty-kilowatt peak.—C. L. P. C., 
Lenoir, N. C. 


In making provision for auxiliary plant 
for temporary peak-load service the ques- 
ton of low investment charge for the 
added equipment should receive greater 
consideration than its efficiency. That is, 
the additional installation should be of 
the cheapest possible kind consistent with 
reliability, Therefore, in this particular 
case, if city gas at a reasonable figure, 
‘ay, not over $1 per 1,000 cubic feet, is 
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available, a gas engine should be the first 
choice on account of its low first cost, 
rchability and small attention required 
im operation. If naturat gas is available, 
however, an engine suitable for it would 
be the most desirable unit for lcw fuel 
and operating costs. A crude-oil engine 
should be selected in case a gas engine 
cannot be used; it is not so reliable, how- 
ever, and requires more attention. In 
any case an iInternal-combustion engine 
would be cheaper to install and operate 
for this service than an additional steam 
boiler and engine. 

SPEED OF Rariway Tratxs.—In an 
argument that I had with a locomotive 
engineer, he contended that higher speeds 
have been attained and are possible with 
a steam locomotive than with electric 
railways, while I held the contrary view. 
He also claimed that speeds over 100 
miles an hour are not feasible. Is he 


correct or am ]?—J. O. R., South Bend, 
Ind. 


The highest railway speed ever attained 
was that developed in the famous high- 
speed electric-railway tests conducted in 
1902-03 at Zossen, near Berlin, Germany. 
Speeds up to 130 miles per hour were 
attained by electric-motor cars without 
great difficulty. These tests proved con- 
clusively that electric railways can be 
constructed for any desired speed up to 
and even beyond this figure, if sufficiently 
powerful motor equipments are provided. 
In other words, the steady torque and 
compactness of the electric motor adapt 
jt to much higher speeds than are attain- 
able with a re-iprocating steam engine. 
It was also demonstrated that, while such 
high speeds are perfectly feasible with 
clectric traction, they are extremely ex- 
pensive in any case on account of the 
high equipment and power costs. For 
example, it was shown that the wind re- 
sistance to he overcome varied as the 
square of the speed; also that the track 
and roadway must be of the most perfect 
and rigid construction. For present 
traffic conditions there are very few rail- 
wavs that have sufficiently great income 
to warrant them in rebuilding the entire 
roadway, straightening curves, ` reduc- 
ing inclines, strengthening bridges, elimi- 
naling crossings and laying down massive 
trackwork that are essential for regular 
service at speeds in excess of 100 miles 
per hour. However, the time may come 
scon when the traffic between two such 
great centers as New York and Chicago 
may become so great as to warrant the 
expenditure of many miilions of dollare 
for the attainment of the highest speed 
service. The engineering requirements 
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will offer no insurmountabie obstacles. 
High speed, therefore, is entirely feasible 
with electric traction; it is merely a ques- 
tion of finances that must be solved. 

DEPRECIATION OF ELECTRIC-RAILWAY 
EQUIPMENT.—Kindly inform me what is 
the approximate depreciation on the fol- 
lowing: Power-house generating equip- 
ment, rolling stock, line construction 
(wooden poles) and track. Kindly give 
detailed figures, if possible, and also the 
per cent maintenance—C. T. P., San 
Francisco, Cal. 


The amount that should be allowed for 
depreciation of the physical property of 
an electric railway is an unsettled ques- 
tion that depends on the character and 
the manner of installation of the original 
equipment as well as on the severity of 


. service and the degree of maintenance 


that the property receives. The following 
may be taken as conservative average 
percentages of vhe first cost of the vari- 
cus items of equipment to be set aside 
az an annual reserve to the depreciation 
fund for the renewal of these iterns: 


Power House. Per cent. 
Boilers and settings........... 8 to 10 
PUMPS . cde oi seca vee une 5 to 8 
Piping ga cae edewcass owinne ews 3 to 6 
EOZIN eirean sens ENSE eA 3 to 7 
Dynamos and electrical apna- 

TAUUS: crevices EE E E 2 to ð 


Line construction. 
Transmission and feeder lines.. 5 


Troller serani econ suai ER 6 to 15 
Track. 

Rails-and UCSiac scusieaee noes R to 15 

Special work ........--.- 08. 10 to 20 

BONGING erans pod EERS 7 to 12 
Rolling Stock. | 

Car bodies and trucks........ 5 to 7 

Electrical equipment .......... 6 to, 10 


A feature to be noted is that deprecia- 
tion estimates should provide not only 
for wear and tear, but also for obsoles- 
cence of the equipment, as well as prob- 
able inadequacy and possible extraordi- 
nary casualties. In view of these con- 
siderations the figures above may be none 
teco liberal. The allowances for mainte- 
nance vary a great deal more even than 
those for depreciation; moreover, they 
vary from year to year, as it becomes 
necessary to make more or less extensive 
repairs to different parts of the equip- 
ment to keep it in reasonably good oper- 
ating condition. It is the practice with 
many companies to deduct from the de 
preciation reserve those amounts expended 
in maintaining the property. In this case 
as a general average the percentage of 
the total depreciation reserve expended in 
maintenance is from forty-five to sixty per 
cent. Depreciation has just recently been 
receiving proper attention. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


THE ROTTERDAM-HAGUE-SCHEVENINGEN 
) ELECTRIC RAILWAY. 

The Rotterdam - Hague - Scheveningen 
single-phase railway, which was built to 
operate at high speed under a tension of 
10,000 volts, was completed in October, 
1908, and forms an important step in the 
electrification of main railways. The 
length of this double-track line is about 
thirty-three kilometres, and the entire 
track length is about seventy-five kilo- 
metres. Express trains stop only at the 
three main stations; for local trafic a 
number of other stations have been built. 
The power station has been erected at 
Leidschendam in the vicinity of the rail- 
way and also of a navigable river, so that 
fuel and supplies may be received by 
water. The boiler installation comprises 
five boilers having a normal capacity of 
2.000 kilogrammes, and a maximum ca- 
pacity of 4,200 kilogrammes of steam per 
hour each at ten atmospheres and 300 de- 
grees Centigrade superheat. In the engine 
house three generating sets have so far 
been installed ; the fourth is being erected. 
Two of the sets consist of directly-coupled 
herizontal engines and flywheel dynamos 
of a maximum capacity of 850 kilowatts ; 
the other two sets are turbine generators 
of 2,000 kilowatts each. All the gen- 
erators furnish polyphase current of 
twenty-five periods at 5,000 volts, which 
is transformed into two-phase current of 
10,000 volts by six transformers with 
Scott connection. The high-tension switch- 
ing installation is arranged so that all the 
high-tension conductors and apparatus 
are entirely separated from the low-ten- 
sien part and contained in a special room. 
The oil switches, lightning arresters and 
protective devices are enclosed in separate 
ecnerete cells in the same room. The 
switches are operated by small direct-cur- 
rent motors, which can be controlled from 
the main switchboard. There are three 
rain busbars, each of the two outer ones 
being connected to one of the overhead 
lines and the middle one to the rails. The 
entire overhead line is divided into two 
sections insulated from each other, and 
each section is connected to one phase. 
The separation of the phases is carried 
cut near Pynacker station and the loca- 
tion has been chosen so that under ordi- 
rary conditions the load on both phases 


is nearly equal. The trolley wires are 
hung by the multiple-suspension method 
patented by the Siemens-Schuckert Works. 
On account of the unfavorable soil condi- 
tions all the poles had to be placed in 
ecnerete foundations. The rolling stock 
at the present time consists of nineteen 
motor cars and nine trailers built on the 
lines of an American model. During the 
winter fifty-two trains nave been run 
daily, and in the summer, during the 
Scheveningen bathing season, the number 
is to be increased to 144 per day, which 
will make the distance to be traveled by 
each motor car about 576 kilometres per 
day. The trains are usually made up of 
two motor cars and two trailers, and are 
capable of attaining a speed of seventy 
kilometres per hour. The operation of 
the road since its opening has been per- 
fectly successful—Translated and ab- 
stracted from Elektrotechnische Zeit- 
schrift (Berlin), May 6 and 18. 
< 


WIND-POWER ELECTRIC INSTALLATIONS. ' 

The Oerlikon Company has constructed 
a wind-power motor for producing elec- 
irical energy in small generating stations. 
In order to save an attendant, the instal- 
lation is designed to operate automatically 
in all its parts, and only in violent storms 
is it necessary to adjust the working sur- 
fece of the wind-wheel. The electrical 
part of the installation includes a storage 
hattery, which furnishes current during 
periods of wind-calm, or whenever the 
windmill stops. An automatic tension 
regulator is used to maintain a constant 
pressure in the light circuit. The dy- 
namo has the property of furnishing an 
absolutely constant pressure to the bus- 
bars of the lighting network, independ- 
ently of its number of revolutions and of 
the condition of the charge of the battery, 
while at the poles of the machine, be- 
tween the minimum and the maximum 
number of revolutions, the pressure rises 
from the discharging to the charging ten- 
sion of the battery. The speed of the 
dynamo may varv up to a definite maxi- 
mum value, and the connection and dis- 
connection of the battery takes place au- 
tomatically when the proper conditions 
arise, at no current intensity, so that 
there is no injurious sparking at the 


breaking points. The maximum number 


ef revolutions of the machine controls the 
maximum admissible speed of the wind- 
mill, and thus the highest charging ten- 
sion cannot be exceeded. The charging 
current becomes the smaller the more the 
charge progresses, and when the battery 
is completely charged the tension ceases, 
although the windmill continues to run. 
When in consequence of high wind ve- 
locity the energy produced by the motor 
becomes more than necessary for charging 
the battery, the speed of the motor merely 
increases to the maximum permitted by 
the regulating device, but the tension of 
the dynamo does not rise above a certain 
maximum value. The installation con- 
tains no unreliable mechanical apparatus. 
The tension regulator is based on the 
Thury system.—Translated and abstracted 
from Zeitschrift des Oesterr. Ingenieur 
und Architecten Vereines (Vienna), May 
oT 
< 
THE POPULARIZATION OF ELECTRIC 
LIGHTING. 

The introduction of metal-filament 
lamps has made electric light about as 
cheap as that produced by petroleum, and 
there can be no doubt that electricity 
would quickly displace petroleum, even at 
the present price of about ten cents per 
kilowatt-hour, if it could be bought in 
shops in small quantities and burned in 
cheap lamps, like the latter, says E. Wi- 
kander. The chief obstacle against the 
introduction of electric light is no longer 
ite high price, but rather the cost of the 
installation. As a means of overcoming 
this difficulty, the author recommends that 
the central station make the installation 
at its own expense, for which it might re- 
imburse itself in various ways, ag by 
charging a price slightly above the normai 
for the current, or by having the consumer 
guarantee a certain minimum consump- 
tion during the first few years, which 
should be sufficient to cover at least the 
ccst of the installation and the cost of 
producing the current. But if electric 
light is to be introduced among all classes 
of people, another method of payment 
than that generally used must also be 
adopted. It would not be possible to in- 
stall expensive meters for consumers using 
only a few lamps and to collect smali 
amounts from tens of thousands of eus- 
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tomers. The only practicable system un- 
der these conditions seems to be one under 
which the consumer pays a fixed sum, and 
is entitled therefor to a certain definite 
number of lamps. Collections might be 
made by the landlord, together with the 
rentals, which might eventually be made 
to inelude the lighting. In conclusion, the 
author states that the authorities would 
have god reason to compel the adoption 
ož electric light in thickly populated places 
for sanitary reasons. An incandescent 
gas burner uses as much oxygen as four 
persons, and an ordinary petroleum lamp 
still fifty per cent more. The substitu- 
tion of electric light would therefore have 
the same effect, with respect to the oxy- 
gen, as if the cubic contents of the room 
had been doubled.—Abstracted from 
Elektrotechnische Z ettschrift, May 20. 


ELECTROLYTIC CONDENSERS OF LARGE 
CAPACITY. 


Large paper, glass or mica condensers 
are expensive, and the employment of elec- 
trolytie condensers will therefore be found 
of advantage where the leakage of current 
is of no importance. These condensers, 
which are easily prepared, consist of elec- 
trodes of aluminum, magnesium or tan- 
talum (preferably the cheap aluminum), 
immersed in a liquid. Under the action 
of the current these metals are covered 
by a thin, very porous layer of oxide, and 
in the pores there forms itself a gaseous 
skin which separates the metal from the 
electrolyte and constitutes the dielectric 
of the condenser. The gaseous skin offers 
a high resistance to the passage of the 
current, and its thickness increases with 
the difference of potential up to a certain 
limit, corresponding to the critical tem- 
sion, at which sparks will pierce the dielec- 
tric, and the current will pass. Gunther 
Schulze has made an exhaustive investiga- 
tion of this subject and gives the critical 
tensions for several metals; for aluminum 
in different solutions he has found them 
to be as follows: 


Volts 

Sulphate of soda............ cece eee ee caseees 
ermanganate of potassium........-..eeee: 112 
Bichromate of potassium.........-..++eee+: 122 
Silicate of soda...... scsi E A S 415 
trate of ammonia....s....ssesseeserses.> 470 
Borate of S0da@.......c ccc ec cece ect eceeteees 480 
Citric RONG ics ccteus ence nak tae oe eae aos 535 


The capacity of a condenser of this kind 
does not depend on the electrode, but only 
on the nature of the metal employed and 
the tension under which the dielectric skin 


was formed. Of all the liquids experi- 


mented with, borates showed the least 
leakage and the greatest constancy of the 
gasenus layer. Boracic acid of ammonium, 
Which ias a critical tension of 403 volts, 
seems to be the most recommendable. The 
Capacity obtained is considerable; for in- 
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stance, a condenser with aluminum elec- 
trodes of a surface of 1,400 square centi- 
metres each, charged at 100 volts, showed 
a capacity of sixty microfarads for each 
electrode. The loss of current is very 
small, only 0.05 at ninety volts, but it in- 
creases with the tension and time. Con- 
densers of this kind connected in series 
have been successfully employed on dis- 
tributing lines as a protection against 
overtensions. ‘he number of condensers 
to be joined in series is determined by 
taking into consideration the critical ten- 
sion of each condenser and then empioy- 
ing a sufficient number so that under nor- 
mal conditions this pressure is not reached, 
but if an overcharge occurs, it can escape 
freely by breaking down the dielectric.— 
Abstracted from L’Industrie Electriqus 
(Paris), May 10. 


THE RADIOGONIOMETER. 

The object of this communication is to 
show the results obtained with the radio- 
goniometers of transmission and reception 
in order to prove by experimental data 
the theory advanced in the course of a 
lecture by E. Bellini and A. Tosi, in 
1908. The results arrived at by the 
authors are as follows: (a) The cur- 
rent intensities in the aerials connected 
to the radiogoniometer of transmission 
follow rigorously the sinusoidal law; (b) 
the polar diagram of these current in- 
tensities is formed exactly by four equal 
circumferences, tangent two by two; (c) 
the direction of the indicator of the 
radiogoniometer of transmission is always 
rigorously that of the maximum radia- 
tion; (d) the electromotive-forces induced 
in the movable coil of the radiogoniometer 
vary rigorously according to the sinusoidal 
law; (e) the direction of the maximum 
intensity of reception shown by the indi- 
cator of the receiving radiogoniometer 1s 
always exactly the same as that of the 
transmitting station. The authors also 
remark that, in view of the obligatory 
wave length fixed by the Berlin Con- 
ference, syntony has lost much of its 
importance, and it may now be said that 
only directed waves will insure the great- 
est possible secrecy of communication and 
independence of stations.—T'ranslated and 
abstracted from Atti della Associazione 
Elettrotecnica Italiana (Milan), January 
and February. 


< 

THE LAW OF SUPPLY AND DEMAND. 

In the present condition of the elec- 
trical industry the principle of supply 
and demand no doubt affords some ex- 
planation of the loss in trade, and its 
applicability must be admitted, but it is 
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obvious that prices are governed by cir- 
cumstances far more complex than those 
that fall easily within the limits of that | 
simple principle. For example, while the 
output of india rubber is rapidly growing, 
the price is being maintained at a high 
figure that seems to be only partially ac- 
counted for by the rate of increase in 
demand. And again, notwithstanding the 
increasing demand for aluminum, the 
price of the metal has steadily fallen to- 
ward the point which enables it to com- 
pete with copper. In both of these cases 
the quality has been maintained and even 
improved. In each of these cases the 
principle of supply and demand applies, 
but it applies only when secondary fac- 
tors such as quality, competition, financial 
enterprise, climatic influences, and area 
of production are taken into account. The 
lesson seems to be that manufacturers 
must look more carefully to the sources 
of supply and they must seek to control, 
if not to own, enough of those sources to 
enable them to hold a favorable position. 
—Abstracted from the Times (London) 
Engincering Supplement, May 26. 
< 

ELECTRIC LAUNDRY ON SHIPBOARD. 

The twin-screw steamer Otway, the sec- 
ond of the five new steamers being built 
for the Australian service of the Orient 
Steam Navigation Company, has recently 
been completed. This splendid 12,500- 
ton vessel has among her modern equip- 
ments an electric laundry which is briefly 
described below. Taking the appliances 
in the order of their use, there is, first, 
a cylindrical tank in which the water is 
maintained at the boiling point by a 
steam-pipe coil. Thence the water is run 
to one or other. of the two washing ma- 
chines of the drum-rotating type. The 
washing machines are both driven from 
one shaft to which is coupled an electric 
motor on the deck above. Drying is ac- 
complished by a self-balancing hydro- 
extractor which is driven by belting at 
640 revolutions a minute from a two 
brake-horsepower electric motor. In ad- 
dition to hand-ironing benches, there 
is a Decoudon machine driven by a 
two brake-horsepower electric motor. 
If the operator’s fingers advance too far 
toward the roller, a plate acts through a 
lever and stops motor. The body of the 
machine is heated internally by steam of 
fifty pounds pressure, and the roller by 
steam of ten pounds pressure. A special 
collar-and-cuff ironing-machine is pro- 
vided, and electric irons are used on the 
several hand-ironing tables. Abstracted 


from Engineering (London), June 4. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STAN DARD ELECTRICAL AND 


The Westinghouse Headlight Turbine- 
Generator Set. 

Designed with a special view to the sim- 
plicity of operation and ruggedness of 
construction required in electrical appa- 
ratus to be placed in charge of men un- 
trained in its supervision, the new West- 
inghouse head-lighting turbine-generator 
set approaches almost the ideal of small 


WESTINGHOUSE TURBINE-GENERATOR 
HEADLIGHTING SET. 
power-plant operation, since the engineer 
has little else to do than open the steam 
valve, depending on the excellent inherent 
qualities of the machine for successful con- 
tinuous operation without further gtten- 

tion. 
The new 
outfit, 


Westinghouse head-lighting 
illustrated im an accompanymeg 


WESTINGHOUSE ELECTRIC 
ING OUTFIT. 


HEADLIGHT- 


sketch, is being exhibited for the first time 
at the Master Car Builders’ and Master 
Mechanics’ conventions in Atlantic City, 
June 16 to 23. It is a compact 
combination of steam and electrical ele- 
ments, of minimum size and weight, 
and is especially enclosed, so as to 
be weatherproof, for mounting on the 
locomotive boiler shell. One of the illus- 
trations shows the turbine-generator set 
(which measures only twenty-five inches 
over-all shaft length and thirteen inches 
in diameter) mounted on the locomotive 
directly behind the headlight, an arrange- 


MECHANICAL APPARATUS 


ment which groups all the parts of the 
headlight system closely and out of the 
way. 

The steam clement or turbine is of the 
impulse type, employing a re-entrant path 
for the steam which undergoes almost its 
total expansion directly at the nozzles. A 
shaft governor of special design controls 
directly a throttling valve in the steam- 
admission line. 

The generator element is rated at three- 
fourths kilowatt, supplying twenty-five 
amperes at thirty volts. It is of the two- 
pole type, and its high rotative speed 
makes possible a design of least size and 
weight of electrical parts. The entire ro- 
{ating element is carried on ball bearings, 
and all parts of the train-lighting outfit 
are amply protected against injury from 
moisture or weather conditions. Stand- 
ard head-lamps complete will be furnished, 
or the are mechanism may be arranged for 
insertion in any head-lamp case which has 
been used for oil or other illuminant. 
eee 

The “Eclipse” Lamp Adjuster. 

J. W. Carter & Company, Abilene, 
Texas, have placed on the market the 
“Eclipse?” Adjuster, an illustration of 
which is shown herewith. This adjuster is 
made entirely 


of metal and comprises 
two component parts, a fixed and a loose 
pulley with counterweight. One of the 
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THRE “ECLIPSE” LAMP ADJUSTER. 


parts of the adjuster is simply a metal 
frame two-and-three-quarter inches in di- 
ameter, carrying a pulley and equipped 
with a wood-screw. This part is screwed 
into the ceiling and the cord passed over 
the pulley. the counterweight being inter- 
posed between the fixed pulley and the 
terminal of the cord. 


Fach part of the adjuster is arranged 


so that by removing one screw the pul- 
ley works on the principle of a snatch- 
block, allowing the adjuster to be installed 
without removing the lamp from the cord. 

The counterbalanced sheave weighs 
about twenty-one ounces, and is equipped 
with a hollow metal ball two-and-one- 
quarter inches in diameter, which may be 
loaded with shot to increase its weight. 
The frame carrying the pulley is two-and- 
three-quarter inches in diameter. 

These adjusters have been installed 
with the reinforced cord passing over the 
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TUNGSTO ADAPTER. 


fixed pulley and supporting the counter- 
weight from the rosette. This plan is not 
approved by the underwriters, however, 
and it is only sanctioned where an aux- 
iliary cord is used, the portable reinforced 
cord not coming in contact with the pul- 
ley. 


ede 
The “Tungsto” Adapter. 

The tungsten lamp, on account of its 
construction, should be hung with the 
large end of the bulb pointing downward. 

Many lamp fixtures are so made that, 
while an ordinary incandescent lamp may 
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be used without trouble, the tungsten 
lamp, if applied direct to the fixture, 
would rapidly deteriorate and ultimately 
become useless through the breaking of 
the delicate filament. 

By the use of the “Tungsto” adapter, 
the tungsten lamp may be used with any 
style of fixture, the lamp being held rig- 
idly in the proper position. 

The “Tungsto” adapter permits in- 
stant adjustment of the lamp without dis- 
tortion or bending of the lamp fixture 
and presents a neat and ornamental ap- 
pearance when in position. 

The “Tungsto” adapter is finished in 
cld brass, polished brass, nickel plated 
and oxidized copper to suit the require- 
ments of users. The Frank Mossberg 
Company, Attleboro, Mass., is the man- 
ufacturer of this device. 

-0 $0 
Marshall Sign Receptacles. 

The Marshall Electric Company, Hyde 
Park, Mass., has just put upon the mar- 
ket a complete set of sign reccptacles that 


FIG. 1.—FOR SEALING WIRES 
TO THE BACK. 


are said to be a considerable improve- 
ment over most of those used for this 
particular purpose. 


FIG. 2—FOR USE WITHOUT 
SEALING WIRES. 


| The general exterior appearance is very 
like that of the sign receptacles used be- 
fore, but many of the older types have 


FIG. 3.—FOR WOODEN SIGNBOARDS. 


frequently failed in weather conditions 
ta to the corroding of the screw shells. 
hese Marshall sign receptacles are pro- 
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vided with copper screw shells, which en- 
tirely eliminate any possibility of such 
a drawback. Moreover, the center con- 
tact is an elastic spring, and is well sep- 
arated from the other parts by a mica 
washer. Fig. 1 is for metal signs and 
for sealing the wires in the back. Fig. 
2 is a small metal sign receptacle 
used where no sealing of wires is re- 
quired. Fig. 3 is intended for wooden 
signboards. > 


oe 
“Noark” Fuse and Service Boxes with 

Interchangeable Conduit Fittings. 

The H. W. Johns-Manville Company, 
New York city, make a complete line of 
fuse and service boxes taking fuses from 
one to 600 amperes. The novel feature 
ef these boxes is that they may be used 
either in open wiring or for conduit 
work. Where the boxes are to be used 
in conduit work, it is only necessary to 
attach any one of a number of different 
styles of conduit fittings, which are ar- 
ranged for that purpose. 


m -> 


CONDUIT FITTING. 


The service boxes are so arranged that 
the fuses mav be withdrawn when the 
cover of the box is opened, or they may 
be left in their contacts at the will of 
the operator. These boxes are designed 


INTERCHANGING FITTING. 


to be used both as cut-outs and switches, 
and where they are used it is unnecessary 
to install a separate switch. The service 
boxes are watertight, and may be used 
with equal success in manholes or above 
ground for the protection of lighting and 
power services. The mechanism used to 
cause the fuses to be withdrawn with the 
cover is operated by a single handle on 
the outside of the box, one-quarter turn 
of which engages the fuses. 
ede 
A Convenient Receptacle and Box. 
Security, adaptability and convenience 
have prompted the construction of recent 
forms of outlet boxes suitable for various 
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forms of conduit. Among the best known 
of these devices are the Sprague multilets 
ikat were described in these columns in 
the issue of May 8. The accompanying 
illustrations show the Sprague Multilet 
with the special receptacle cover No. 6309 
and also the G. E. receptacle No. 60931, 
which can also be seen in the box. 
Unlike many other sign and outlet-box 
receptacles, this one is particularly adapt- 


NOARK WATERTIGHT FUSE BOX. 


eble to Sprague Multilets, for the reason 
that the screws securing the wire connec- 
tions to the clips of the receptacle are 
tightened from the face of the receptacle 
and not from the back. 
-æ This obviates the necessity 
of having long wires 
E | within the box, an advan- 
-E _-’ tage which will be quickly 
G. E. SIGN RE- appreciated by the wire- 
CEPTACLE. — man. 
9o 
The Messenie Flaming-Arc Lamp. 


The high efficiency and high intensity 
of illumination of the flaming-are lamp 
has brought about its rapidly extending 
use where brilliant lighting is desired. 
Although the energy consumption of this 
lamp is relatively low, the cost of the 
carbons and the trimming of them is 
quite high. It has been the aim of in- 
ventors for some time to reduce these 
costs, and it is believed that, if this i¢ 
accomplished to a reasonablé degree, the 
use of these lamps for regular streef 
lighting service will receive a great im- 
petus. 

To increase the life of the carbons above 
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eight or nine hours it is almost invariably 
the custom to make them of great length. 
This not only makes the lamp case very 
long, but further increases the cost of the 
carbons and their liability to breakage. 
It has been proposed to use a magazine 
holding several sets of carbons, so that 
as one set is used up another automat- 
ically replaces it. A lamp of this kind 
has been built abroad, which, however, is 
rather complicated ; 
An American inventor, Paul A. Mes- 
senie, of Chicago, has perfected this idea 
and built a lamp which is both simple 
and compact. In this lamp twelve- 
inch carbons are used, and they are 


MESSENIE FLAMING-ARC LAMP. 


mounted in sets in a rotatable framework 
resembling an inverted truncated cone. 
Each set has its two carbons inclined with 
the carbon tips projecting through the 
base of the framework. In the form of 
this lamp now built there are four sets of 
carbons, but it can be designed for five, 
six, or even more sets. 

The lamp mechanism is very simple. 
The means for striking the arc and for 
feeding down the carbons are along lines 
found effective in the best practice with 
this class of arc lamps. The feeding 
mechanism is under the control of a series 
magnet and dashpot. Near the bottom of 
each set of carbons is a small series mag- 
net for deflecting the arc downward. 

When a set of carbons is nearly con- 
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sumed an extension from the clip engag- 
ing the upper end of one of the carbons 
makes contact with a stationary: terminal 
of a circuit including a release magnet 
connected for an instant directly across 
the lamp terminals. This magnet re- 
leases a catch that normally keeps the 
framework from rotating, and tus per- 
mits a strong spring to turn it so as to 
bring the next set of carbons into play. 
By this action these carbons are imme- 
diately connected into the circuit, the 
time from the extinguishment of the arc 
to its re-establishment being less than one 
second. The entire change from one set 
of carbons to the next is not only rapid 
but positive, the spring having power 
enough to turn the framework through 
several complete rotations. There is no 
possibility of the mechanism sticking, nor 
is there of destructive arcing, since the 
circuit is quickly and completely broken 
during the change from one set of car- 
bons to the next. The carbons are con- 
sumed to but a very small part of their 
original length. A marked saving results 
from this feature alone. 

In trimming the lamp it is not neces- 
sary to remove the shell, as the carbons 
can be inserted from below. This saves 
considerable time and permits the lamp 
to be irimmed in all kinds of weather 
without exposure of the mechanism. Dur- 
ing trimming the carbon-holding frame- 
work is given a complete turn, 
which winds the spring referred 
to above. 

Ventilation of the lamp has 
been adequately provided for. 
The entire construction is of 
rugged character, not easy to get 
out of order. An idea of the 
compactness of the lamp can be 
obtained from the accompanying 
illustration. The patents cover- 
ing its details are controlled by Paul A. 
Messenie and William E. Slaughter, of 
Chicago, who have formed the Messenie 
Electric Company. This company is 
about to manufacture and market these 
lamps. 


ede 
A New Line of Adjustable Rheostats. 

The Central Laboratory Supply Com- 
pany, Lafayette, Ind., has recently placed 
on the market a line of adjustable rheo- 
stats, adapted especially for meter testing, 
photometry work, lamp manufacture and 
other purposes where a continuous and 
close regulation of current is required. 
The rheostats are characterized by their 
simplicity, light weight, wide range and 
large number of steps. The accompany- 
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ing illustrations present several views of 
these rheostats. 

The complete line covers several hun- 
dred rheostats of different capacities and 
resistances, so that sizes can be selected 
for almost any purpose desired. The re- 
sistance wire is wound on a sheet-metal 
cylinder which has been previously covered 
with a thin layer of fireproof insulating 
material. The wire is wound under ten- 
sion, and is afterward enameled, which, 


END VIEW OF ADJUSTABLE RHEOSTAT. 


combined with the elasticity of the in- 
sujating material, keeps the wire tight at 
eW temperatures. The tube is mounted 
of: ornamental cast-iron brackets placed 
atthe ends, and held by a bolt passing 
through the tube. The openings in the 
brackets admit of a passage of air through 


SIDE VIEW OF ADJUSTABLE RHEOSTAT. 


the tube, which materially assists in the 
radiation of heat. The feet of the rheo- 
stat are fitted with rubber tips to prevent 
marring the desks or tables. They are 
also drilled through and countersunk, 80 
that the rubber tips can be removed and 
the rheostats mounted in either a hori- 
zontal or a vertical position, and fastened 
with screws. A round bar extends the 
full length of the tube and carries the 
sliding contact, which is of special de- 
sign. The contact portion is made of a 
number of thicknesses of thin copper and 
the tension applied by a phosphor-bronze 
spring, so that there are several inde- 
pendent contacts present on the wire at 
all times. The contactor is fitted with 
an insulated handle; and the sliding mo- 
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tion is smooth and even, making it pos- 
sible to make accurate adjustments with- 
out difficulty. Two brass binding posts, 
mounted on the frame, are connected to 
the ends of the resistance coil, and the 
third to the contactor. This arrangement 
makes it possible to use the rheostat as a 
series resistance or to place it across the 
circuit of a given potential and obtain 
between one end of the coil and the con- 
tactor any value of electromotive-force 
from zero to the voltage across the coil. 
These rheostats are made in three sizes: 

Size A, length, sixteen inches; diam- 
eter of tube, one-and-one-half inches; 
weight, two-and-three-fourths pounds. 

Size B, length, twenty inches; diam- 
eter of tube, two-and-three-fourths inches ; 
weight, six pounds. 

Size C, length, twenty-four inches; di- 


ameter of tube, four-and-one-half inches ; 
weight, ten-and-one-half pounds. ` 


The three sizes are made in capacities © 


from one-half ampere to fifteen amperes. 

Size A, in resistances of one-half ohm, 
with sixty steps to 525 ohms and 575 
steps. 

Size B, one ohm and eighty steps to 
1,200 ohms and 650 steps. 

Size C, four ohms and 135 steps to 


*,000 ohms and 735 steps. 


The wire with which these rheostats are 
wound has a negligible temperature coeff- 
cient, and is guaranteed not to deteriorate 
under repeated heating and cooling. The 
contactor, rod and binding posts are pol- 
ished and lacquered ; the rest of the parts, 
Including the coil, are finished in black 
enamel. These rheostats are to be found 
useful for commercial and technical lab- 
oratories for controlling currents, cali- 
brating instruments, and in various lines 
of commercial and experimental work. 
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An Improved Type of Electric Flatiron. 

The increasing demand for electric flat- 
irons has resulted in the production of 
many different designs. 

The Central Electrice Company, Chi- 
cago, Ill., has made a careful investiga- 
tion of the different irons, securing au- 
thentic data as to the operation under 
actual service conditions, and these re- 
searches, together with those of the fac- 
tory engineers, have resulted in market- 
ing of the “Universal” type of iron. 


FIG. 1. FIG, 2. 


As the efficiency of an iron is that pro- 
portion of the electric energy flowing into 
the iron which manifests itself as useful 
heat on the bottom or at the ironing 
surface, complete tests were made by a 
method which measures the heat given 
off from the bottom of the iron only, 
ignoring that part given off by the other 
surfaces. as heat at these latter points 
serves no useful purpose in ironing. 

The results of these tests of the Univer- 
sal iron give the efficiency as sixty per 
cent, with a current consumption of 400 
watts for the six-and-one-half pound size. 
It took two minutes to heat the bottom 
plate up to 250 degrees Fahrenheit, the 
temperature at top at the same time being 
seventy-two degrees, while a temperature 
of 500 degrees was attained in five min- 


utes and the temperature at the top rose 


to 150 degrees at the same time. This 


FIG. 3, 


is a most excellent performance, and one 
not likely to be equaled, much less ex- 
celled. 

To iron damp or wet goods effectually 
and quickly it is essential that the nose, 
or point, of the iron be hotter than the 
center, for the reason that the nose, first 
coming into contact with the wet goods, 
tends to cool, and by keeping this part of 
the iron at an initially high temperature 
the cooling action is not so pronounced 
that the point of the iron under work- 
ing conditions becomes cooler than the 
other surfaces of the iron. If this feature 
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were not taken care of by proper design 
the point would cool to such an extent 
that the speed of ironing would be ma- 
terially reduced. 

In the Universal iron the desired heat 
distribution is secured by so locating the 
heating element that the edges and points 
of the ironing plates are initially hotter 


FIG. 4. 


than the center. The location and con- 
struction of this improved heating ele- 
ment is clearly shown in Fig. 1 and the 
heating effect is illustrated by the well- 
known burned paper diagram, or “scorch 
proof,” as in Fig. 2. 

Fig. 3 illustrates the improved iron, 
and Fig. 4 illustrates the various ele- 
ments. It will be noted that the heating 
element is firmly clamped between the 
body of the iron and the ironing plate, 


FIG. 5. 


which in the illustration is shown in the 
reverse position, illustrating the method 
by which it is bolted to the upper ele- 
ment. Fig. 5 illustrates the method of 
operating the heat-regulating switch, by 
the use of which the operator can keep 
the iron at a definite temperature, avith 
a minimum consumption of energy. 

edo 


The Sale of an Old-Established Elec- 
trical Supply House in St. Louis. 
One of the oldest electrical supply 
houses in the Central West, the Ewing- 
Merkle Company, of St. Louis, Mo., will 
shortly sell its stock and good-will at 
either public or private sale. This com- 
pany, it is stated, has an exceptionally 
sirong grip on the distributing trade in 
the states around St. Louis. The idea is 
tc sell for all cash or a small cash pay- 
ment and notes, and it would appear 
that this offers a fine opportunity for one 
or two active young men, who could get 
control of this concern for a compara- 
tively small cash payment. The matter 
is being handled by Ira E. Wight, 517 
Security Building, St. Louis, Mo. 
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Metropolitan Protective Devices. 


The accompanying illustrations show a 
number of protective devices constructed 
under the Murray patents and manufac- 
tured by the Metropolitan Engineering 
Company, 1240-1250 Atlantic Avenue, 
Brooklyn, N. Y. ‘There has been a de- 
mand for a complete line of devices which 
would insure electric circuits from un- 
warranted overloading, from tampering of 
any sort, and eliminating that bugbear 
of the central-station man, theft of cur- 
rent. 

It is necessary, in order to make such 
a line of devices popular, that they can 
be attached with reasonable speed with- 
out the use of tools and other compiica- 
tions, and when once put in place will be 


FIG. 1.—METROPOLITAN 
SEAL. 


HOOK-TYPE 


proof against tampering without indicat- 
ing that they have been disturbed. 

Fig. 1 shows one of the Metropolitan 
protective devices, which consists of a 
hook-tvpe seal with a metal body and 


FIG. °.--ALTERNATING-CURRENT METER 
WITH METROPOLITAN CUT-OUT. 


porcelain breaking button. The illustra- 
tion shows verv clearly the function of 
this device. The assembling is decidedly 
simple. the porcelain breaking button be- 


Í atit tt 
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sition and sealed. In this case the hook- 
type seal is used in connection with a 
pair of links. The metal sleeve fits 
snugly up against the porcelain cut-out, 


FIG. 3.—A.-C. METER WITH CUT-OUT AND 
METER-TESTING DEVICE. 

ing inserted into tie slot in the capsule, 

and the enlarged engs of the wire seal 

being inserted into the respective orifices 

in the porcelain button. 

Fig. 2 shows an alternating-current me- 
ter fitted with a Metropolitan cut-out with 
the fuses and terminal protector in po- 
and the fuses and termi- 
nal protector are securely 
locked in place by a link 
which is made secure 
against tampering by the 
book-type seal. 
shows an alternating-current 
meter fitted with a Metropolitan cut-out 
showing the cover plates, fuses and termi 
nal protector in position and sealed. 

Fig. 4 shows a Metropolitan two-wirc. 
single-lranch, sealable plug cut-out with 
| fuses, cover plate and ecal in 


4. © 
Fir. 3 


enclosed 
position. 

These porcelain protective devices are 
made up in an innumerable variety of 
siyles, making them applicable to every 
character of circuit connection. 

These devices were exhibited at the re- 
cent convention of the National Electric 
Light Association, at Atlantic City, N. J., 
and attracted a good deal of interested 
attention from'’central-station men from 
all parts of the country. 
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The Electric-Lighting Scheme for the 
New York Electrical Show. 

The third annual New York electrical 
show will be held in Madison Square Gar- 
den, New York city, from October 11 to 
October 21. This not only promises to 
be a financial success, but it ig expected 
that it will be completely so from an 
artistic and decorative standpoint. 

The entire dome of the Garden will 
be enclosed by a canopy made up of 
bunting in gold and white, completely 
ccevering the iron rafters, trusses and 
Directly be- 
there will be sus- 


other constructive material. 


low this clothwork 


FIG. 4.—TWO-WIRE, SINGLE-BRANCH, 
SEALABLE PLUG CUT-OUT. 


pended six large art-glass chandeliers, 
each measuring about ten feet in diam- 
cier and carrying about 200 forty-watt 
tungsten lamps. Around these chande- 
liers there will be suspended an ellipse 
measuring about 80 feet by 200 feet, 
with twenty-eight bell-shaped fixtures, 
each carrying ninety twenty-five-watt and 
forty-watt tungsten lamps. In addition 
to these, there will be glass globes sus- 
pended on artistic scroll brackets from 
twenty-eight columns. The globes will be 
of stained glass, each carrying about 
twenty-five lights. 

The scheme for building decoration and 
beoth lighting will be carried out on the 
same scale. The entire contract for the 
execution of this work has been awarded 
to M. A. Singer, of New York, who is 
responsible for the decorative scheme. 

—— oo o 

Electrical Vehicle Company’s Affairs. 

The receivers of the Electric Vehicle 
Company, automobile manufacturer, of 
Hartford, Conn., on June 3 obtained 
from Judge Cross, of the United States 
Circuit Court, an order to show cause why 
an offer of a reorganization committee to 
take over the entire assets except the cash 
iù the hands of the receivers, should not 
be accepted. 


a 14, 


—. 
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Current Electrical News 


CONTINENTAL EUROPE. 


(Special Correspondence.) 
Paris, JUNE 5.—A tramway line has been opened for service 


between two of the suburban localities near Lyons. It runs on 
the monophase system and has been installed by the French 
Westinghouse Company. The line is about fourteen miles long. 
A high-tension current of 6,600 volts is furnished from a neigh- 
boring electric plant, and this is -reduced to 600 volts for 
operating the tramway system. At present there are fifteen 
motor cars running on the line. Each car is fitted with two 
motors. 

New sections of tramway are to be laid in the town of 
Budweis, Austria, and the government lately granted the con- 
cession for these lines to the International Electric Company, of 
Vienna. Three different sections are to be constructed in the 
first place. 

An Austrian project of considerable scope relates to erecting 
several hydraulic stations of some size, in order to secure cur- 
rent for electric railroads in different parts of the country. For 
the Arlberg railroad there are to be used two turbine plants. 
One of these is. located on the Selzrainer stream and is to give 
12,000 horsepower. A second plant will be situated on the 
Loperbach, near Waidring, and is designed for 4,000 horsepower. 
Another new station is the Berg Isel turbine plant, and it will 
probably give 14,000 horsepower. At the start, it will give 
3,000 horsepower or more for electric railroad work. 

At the recent exposition of the Société de Physique, held at 
Paris, there was shown an apparatus, devised by M. Abraham 
and constructed at the Carpentier establishment, which gives a 
hysteresis diagram of transformers and other apparatus by direct 
projection on a screen. The curves are clearly observed in this 
way, and the instrument will be useful in various electrical work. 

Among the new enterprises in Italy it may be noted that 
the Ligurian Company is to furnish electric-lighting mains in 
the towns of Cassano, Montella and Bagnoli. In the district of 
Florence, the concession has been granted for the electric light- 
ing of the commune of Scarperia. The Italo-Swiss Company has 
secured the rights for light and power in the towns of Catenano, 
Portico, Resali and others. 

A syndicate has been formed for an electrical enterprise in 
the region of Cartagena, Spain, including the mining district, 
relating to a light and power supply. The syndicate includes 
the local Carthagena Electric Union and also several Madrid 
and Bilbao electrical firms. A. DE C. 


WESTERN CANADA. 


(Special Correspondence.) 

WINNIPEG, JUNE 12.—An aerial electric tramway connecting 
the Big Thing Mine with the Yukon & White Pass Railroad, will 
be built this summer in the Windy Arm district of Yukon, at a 
cost of $80,000. Col. J. H. Conrad, C. E., of Vancouver, B. C., 
is the engineer in charge. 

At Regina, Sask., the ratepayers have voted in favor of a 
number of by-laws for public improvements. Among the items 
is $78,000 for an electric-lighting plant. Inquiries should be ad- 
dressed to the mayor. 

With headquarters at Dawson City, Yukon, the Northern 
Light, Power and Coal Company has been incorporated, with a 
capital of $3,000,000. Bonds of the company were placed on sale 
in London, England, on June 11, and construction in connec- 


‘ tion with the development of power will commence this summer. 


The Northwestern Battery Company, with a capital of $200,- 
000, and headquarters at Winnipeg, Man., has been incorporated. 
Thomas B. Campbell, G. W. K. Watson and A. K. Dysart are 
the incorporators. 

Robert Hamilton has been appointed Dominion inspector of 
electricity and gas for the Winnipeg district, with headquarters 
at Winnipeg, Man. This is a new office recently inaugurated by 
the Dominion government. 

A syndicate of French capitalists state that as soon as the 
Papers are signed they are prepared to commence the construc- 
tion of radial lines from Edmonton, Alta., and will spend $500,000 
this summer and approximately $2.500,000 during 1910 and 1911. 
It is expected all the necessary documents will be signed and 
in the hands of the representatives of the syndicate before the 
end of the month., R. F. R. 


EASTERN CANADA. 


(Special Correspondence.) 
OTTAWA, JUNE 12.—Options are being taken on water powers 
about the city of Ottawa for the projected Morrisburg & Ottawa 


Railway. It is proposed to conduct the electric energy to Ottawa, 
and from this point it will operate the cars to and from Morris- 
burg. Light and power will also be furnished to the villages 
along the route. 

The contract for the building of the electric road between 
Cobalt and Haileybury has been let to the Nova Scotia Construc- 
tion Company, of Sydney, N. S., for the sum of $125,000, work 
to commence at once from the Cobalt end. The contract calls 
for the completion of the grading, ties and rails to be laid by 
September 1, next. The final arrangements for power to operate 
cars have not yet been decided upon, but one of the various 
companies, constructing plants on the Montreal River, will sup- 
ply it. 

The Minister of Justice at Ottawa has been petitioned to dis- 
allow the legislation, passed at the last session of the Ontario 
Legislature, governing the building of the hydroelectric transmis- 
sion line, on the ground that it interferes with Dominion legisla- 
tion. It is proposed to run the line along the public highway. 
Two legs of the towers carrying the cable are to be placed upon 
the highway and two legs on private or farm lands. There is no 
fence protection, and it is claimed that the line will be a very 
dangerous one, and liable to result in death to man and beast be- 
fore it was operated very long. A. V. W. 


IMPORTANT DEVELOPMENT. 
(Spectal Oorrespondence.) 

BUTTE ELECTRIC AND POWER—The Butte Electric and 
Power Company, of Butte, Mont., of which C. W. Wetmore, presi- 
dent of the North American Company, is president, has acquired 
half of the $2,500,000 capital stock of the Great Falls Water 
Power and Townsite Company, in which John D. Ryan and 
Thomas F. Cole are heavily interested. The Great Falls Company 
has already installed a hydroelectric plant of 8,360 horsepower, 
and is building a second plant of 36,000 horsepower, which wil) 
furnish power to the mines and smelters of the Amalgamated 
Copper Company. The Butte Electric Company has just sold to 
Lee, Higginson & Company an issue of $1,650,000 first-mortgage 
five-per-cent bonds, dated June 1, 1901, the proceeds of which 
are to be used to pay for this fifty per cent of Great Falls Water 
Power Company stock and for the balance of the Great Falls 
Electric Properties stock, which Butte Electric has purchased, 


giving it control of the electric railway and lighting systems of 
the city of Great Falls. 


LIGHTING AND POWER. 
(Spectal Correspondence.) 


PORTALES, N. M.—This city has voted $75,000 in bonds 
for electric lighting and water plants. 


AUBURN, CAL.—Wm. Mayer is planning to install an elec- 
tric lighting and power plant at this place. 


EL PASO, TEX.—The International Electric Supply Company 
has been incorporated with a capital stock of $25,000. 


JEFFERSON, OKLA.—The Jefferson Power and Improvement 
Company has been incorporated with a capital stock of $100,000. 


BRISTOL, TENN.—The Bristol Gas and Electric Company 


will install a steam turbine, with capacity of 1,500 horsepower 
and gasholder. 


BELLE PLAINE, MINN.—The Borough Council has granted 


a franchise to Messrs. Arndt & Rockwater, of St. Paul, to op- 
erate an electric plant. ; 


COPPER CREEK, ARIZ.—The Copper Queen Mining Com- 
pany is preparing to double the capacity of its electric plant at 
its mies near this place. 


TAFT, TEX.—Joseph F. Green, manager and part owner, is 
in charge of the Chas. P. Taft electric-light-plant proposition and 
will buy the necessary machinery. 


HEFLIN, ALA.—J. B. McCrary & Company, Empire Building, 
Atlanta, Ga., are now preparing plans for the proposed water- 
works and electric-light system at Heflin. 


SAN FRANCISCO, CAL.—The Win Power Cémpany has been 
incorporated here with a capital stock of $499,800 by J. M. Ager, 
Ferdinand Butterfield and Mr. Lotspeich. 


GUAYMAS, STATE OF SONORA, MEXICO—An electric-rail- 
way system connecting this city with the outlying suburban vil- 
lages of Aurora, Empalme and San Jose de Guaymas, is to be 
constructed by a syndicate of Americans, of~which Epes Ran- 
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dolph of Tucson, Ariz., is at the head. Mr. Randolph is also at 
the head of the Cananea, Yaqui River & Pacific Railroad in Mex- 
ico. 


HILLSBORO, ORE.—The Hillsboro Water, Light and Power 
Company has been incorporated here, with a capital stock of 
$40,000, by A. J. Stephenson, Charles F. Lyle and W. G. Hare. 


WINNIPEG, MAN.—The Great Falls Power Company is 
considering the construction of a line from Emerson, Man., to 
Grand Forks, N. D., to supply that city electric power. C. 


WAYCROSS, GA.—On June 19 the voters of this town will 
hold an election on a proposition to issue $36,000 for the purpose 


of installing a municipal lighting plant for the use of the 
town. L. 


ASHLAND, WIS.—The Ashland Light, Power and Street 
Railway Company has taken possession of the White River 


power plant, for which it paid $158,500, and is planning exten- 
sions. C. 


CALVERT, TEX.—The Calvert Water, Ice and Electric Light 
Company is to make improvements to its plant, expending $40,000. 


G. W. Sonnerfield, of Dallas, Tex., has the contract to erect the 
new building. 


SAN FRANCISCO, CAL.—The Fresno Power Company has 
been incorporated here, with a capital stock of $1,000,000, by 


G. A. Night, J. M. Ough, H. M. Wooley, C. J. Heggerty and 
W. M. Madden. 


BRAZIL, IND.—The Brinkerhoff Piano Company will, it is 
stated, soon ask for bids for the installation of machinery and 
electric-light and power equipment in a large factory building 
to be erected in this city. 


LOS ANGELES, CAL.—The Janss Investment Company, 
which has been chiefly in the waterworks business, now plans 
to furnish electric current for lighting purposes, supplying a 
limited section of this city. 


EUREKA, CAL.—The Snow Mountain Power Company is 
preparing to increase the capacity of its plant. Another dam 
will be built and another 5,000-horsepower dynamo will be in- 
stalled at the plant on Eel River. 


WAYCROSS, GA.—The city’s bond election to be held June 
19 to vote on municipal ownership of electric-lighting plant will 
also decide as to the issuance of $36,000 of bonds for the estab- 
lishment and operation of the plant. 


KERNERSVILLE, N. C.—The Kernersville Light and Power 
Company is being organized with $25,000 capital stock, and 
within four months power will be ready for lighting the town 
and supplying power demands to manufacturers. L. 


COLUMBIA, S. C.—Plans are being formulated for the print 
cloth mill to be erected at Greers. They call for a structure of 
four stories, about 135 feet square. Electricity will be used and 
the equipment will consist of 10,000 spindles and 300 looms. 


GREENWOOD, IND.—The right of the Town Board to grant 
a franchise for fifty years to an electric-light company has been 
upheld by the Supreme Court, although the company could not 
make contracts for service for a longer period than twenty-five 
years. 


HERMISTON, ORE.—The Rose City Electric Construction 
Company, of Portland, Ore., has applied for a twenty-year fran- 
chise for an electric lighting and power plant in this city, with 
a stipulation that the company shall put in a plant to cost 
$15,000. 


CHARLOTTE, N. C.—Work is progressing rapidly upon the 
new 30,000-spindle Waverly Cotton Mill, at Laurinburg. The 
promoters have decided to operate the new plant by electricity 
and an electric power plant, eighty-five by eighty feet, is being 
erected. 


HURON, S. D.—C. I. Bowe, manager of the Huron Electric 
Company, has sold the plant to Coler Campbell, by which it 
passes to the control of the Huron Gas Company. A twenty 
years’ franchise has been granted Mr. Campbell by the City 
Council. è 


FRANKFORT, IND.—The Indiana Lighting Company has de- 
cided to build and equip a large plant here, and will furnish light 
to Lebanon, Thorntown, Dayton, Mulberry and other towns, in 
addition to this city. Samuel Murdock, of Lafayette, is general 
manager. S. 

JERSEY CITY, N. J.—The Warren County Power Company 


has been incorporated to generate electricity for light, heat and 
power, with a capital of $100.000. The incorporators are G. B. 


Cornell, Montclair, N. J.; J. G. Burt and J. A. McNelus, Brook-. 


Iyn, N. Y. 


CENTRALIA, WASH.—The North Coast Railroad Company 
has filed notice of the appropriation of water from the head- 
waters of the Cowlitz River. The water is to be carried a dis- 
tance of six-and-a-quarter miles to the site of a power plant 
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which the company will build on Lake Frederick, and will dis- 
tribute current in Lewis, Pierce, Kittitas, Yakima and King coun- 
ties. 


PAWLING, N. Y.—The Pawling Electric Light, Heat anà 
Power Company has been incorporated for the development of 
electric light, heat and power; capital, $20,000. Incorporators: 
George W. Chase, Frederick L. Gamage and Henry A. Holmes, 
Pawling, N. Y. 


PUEBLA, MEXICO—The Compania Hidroelectrico de San Agus- 
tin and the Compania de Tranvias y Fuerza Motriz, which for 
a long time have been sharp competitors, have combined and 
made an agreement concerning the furnishing of electric light 
and power in this city. D. 


BOSTON, MASS.—The Boston & Northern and Old Colony 
street-railway companies have petitioned the Massachusetts Rail 
road Commission for approval of an issue of $536,000 and $275. 
000 additional bonds, respectively. Proceeds are to be applied to 
improvements on property. 


WINSTON-SALEM, N. C.—The Kernersville Light and Power 
Company is about to be organized with a capitalization of $25,000 
authorized, and within four months it is expected to be ready 
to furnish electric light and power to commercial and private 
houses in the town of Kernersville. 


FITZGERALD, GA.—The Fitzgerald and Ocilla Electric Rail- 
way and Power Company, Fitzgerald, Ga., has filed a mortgage 
to secure $250,000 of five per cent bonds, to cover the building of 
its proposed line between Fitzgerald and Ocilla, Ga. Construc- 
tion of the road, it is expected, will begin soon. 


BALTIMORE, MD.—The Consolidated Gas, Electric Light 
and Power Company has submitted a proposal to enter into a 
profit-sharing contract with the city of Baltimore reducing the 
cost of gas and power therein about one-half, provided assurance 
is given of freedom from harassing legislation in future. 


VIRGINIA, MINN.—The Virginia Electric Power and Water 
Company has been incorporated by W. K. McLennan, Arthur 
H. Brown, William Elder, Arthur Howell and M. E. Riley, all 
of Duluth, Minn., with a capital stock of $200,000. The con- 
struction of an electric generating plant will be ERR at 
once. 


RIPLEY, TENN.—Application for charter of incorporation 
has been filed in the register’s office of Louderdale County by 
the Ripley Light, Water and Ice Company, with a capital stock 
of $15,000. The incorporators are Dr. J. W. Sanford, H. D. Folts, 
C. R. Barbee, W. G. L. Rice, E. A. Henry, J. W. Kirkpatrick, Miss 
Susie Anthony. 


LITTLE ROCK, ARK.—A permit for the erection of a power 
plant at the Union Station has been issued by the Department 
of Public Works. The permit covers only the building, which is 
to cost $14,000. It was taken out by the Westinghouse-Church- 
Kerr Company. The power plant will cost $60,000. It will light 
and heat the depot. 


LEOMINSTER, MASS.—On petition of selectmen of Leo- 
minster for a reduction in price of electricity, the gas commis- 
sion recommends that the net price charged by the Leominster 
Light and Power Company shall be sixteen cents per kilowatt- 
hour. The present maximum net price is eighteen cents. Prices 
are also fixed for street lights. 


SAN FRANCISCO, CAL.—F. W. Dohrmann, of this city, 
who is interested in three electric power plants near Chihuahua, 
Mex., was in San Francisco a few days ago on his way to 
New York. He reports that the capacity of the three plants, 
which is now 2,000 kilowatts, will be doubled. The details of 
the changes to be made will be worked out while Mr. Dohrmann 
is in New York. 


GENEVA, ALA.—The Geneva Power Manufacturing Company 


has been incorporated with capital stock of $500,000 by D. O.. 


Vaughan, J. R. Clark, D. G. McInnis, D. H. Morris and A. M. 
McKinnon. It is proposed to build a hydroelectric plant on 
Double Bridge Creek, six miles north of Geneva, and will trans- 
mit 5,000 horsepower by electricity to Geneva, Enterprise, Hart- 
ford, Coffey Springs, Samson and other towns. 


OKLAHOMA CITY, OKLA.—The Oklahoma Gas and Electric 
Company proposes to expend $610,000 in improvements to the 
electric and gas system. The betterments will include installa 
tion of 3.000-horsepower generator and $20,000 switchboard in 
power house, extension of electric-light wires, laying of forty 
miles of additional gas mains, making total of 109 miles, etc. A. 
H. Huey, Chicago, Ill., is vice-president of the company. 


POTTSVILLE, PA.—The Philadelphia capitalists owning the 
Harwood Power Company, that is erecting a mammoth power 
plant at Harwood, near Hazleton, have announced their intention 
of forming companies in Black Creek, Foster, Sugarloaf, Nesco- 
peck and Butler townships, all within a radius of 12 miles of 
Hazleton, for electric lighting and the_ furnishing of current. 
These companies will get their power/from the Harwood plant. 
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ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 


TWIN FALLS, IDAHO—George D. Aiken has been granted 
a franchise for an electric railway in this city. 


ROCKWELL CITY, IOWA—It is proposed to electrify the 
Newton & Northwestern line to Fort Dodge Junction. C. 


ANOKA, MINN.—Nearly all the right-of-way for the Anoka- 
Minneapolis suburban electric railway has been signed up. C. 


STERLING, ILL.—The contract has been let for building an 
electric railway from Sterling to Rock Island, a distance of 
seventy miles. 


MARSHFIELD, ORE.—J. F. C. Clark and J. H. Somers have 
been granted a franchise for an electric railway between Marsh- 
field and Coquille. 


PORTLAND, ORE.—The Portland, Baker City & Butte Rail- 
way Company has commenced the survey of its proposed line be- 
tween Portland and Deschutes. 


NEW ORLEANS, LA.—The New Orleans Railway and Light- 
ing Company contemplates building an extension of the Dauphine 
line. Hugh McCloskey is the president. 


HELENA, MONT.—It is stated that J. G. White & Company, 
of New York, have underwritten the $2,500,000 bond issue of the 
Helena & Butte Electric Railway Company. C. 


ELIZABETH, N. J.—Construction of the electric line from 
Elizabeth to Suffern, N. Y., is being ,rushed. The road is being 
built by the North Jersey Construction Company. 


WALLA WALLA, WASH.—The Washington Traction Com- 
pany has been incorporated here, with a capital stock of $3,500,- 
000, by G. Hunt, B. C. Holt, J. B. Catron and J. L. Mohundro. 


WATERTOWN, N. Y.—Governor Hughes signed the bill per- 
mitting the construction of a trolley road between this city 
and Carthage by extending the franchise secured some years ago. 


HAVERHILL, MASS.—The New Hampshire Electric Rail- 
ways will assume control of and reconstruct the Haverhill, 


Merrimac & Amesbury, which since 1892 has been under control 
of E. P. Shaw. 


SPARTA, WIS.—The contract for grading the first five 
miles of the Sparta-Melrose electric railroad out of Sparta has 


been let to G. W. Orton and W. G. Horn of New Lisbon. Work 
has been started. C. 


INDIANAPOLIS, IND.—The Indiana Union Traction Com- 
pany has added another freight train in order to haul the freight 


offered between this city and Ft. Wayne and points beyond in 
Indiana and Ohio. S. 


MEDFORD, ORE.—H. H. Harris, of the Butte Falls Lumber ' 


Company, is now in the East for the purpose of ordering ma- 
terials for the company’s proposed electric railway line between 
Medford and Butte Falls. 


INDIANAPOLIS, IND.—A contract has been let for elevating 
the Union tracks on East Washington Street, which will relieve 
the street and interurban roads of a dangerous crossing. The 
contract price is $153,000. S. 


DAVENPORT, IOWA—Directors of the Tri-City and North- 
western Interurban Railway Company contemplate building an- 
other electric line between Rapids City, Port Byron, Cordova and 
Albany. Surveys are now being made. i 


CANANDAIGUA, N. Y.—The Cayuga Lake Traction Company 
will build a modern power plant at Cayuga Lake Park, to be 
utilized in supplying the line with additional power when neces- 
sary. The road will make other improvements at the lake. 


SIDNEY, OHIO—A new line is projected between Sidney and 
Bellefontaine, and as prominent citizens of DeGraff, Quincy, Pem- 
berton and Sidney have given their hearty support, contributing 
rights-of-way and money, work is likely to be started at once. 


GRAND RAPIDS, WIS.—The Interurban Street Railway Com- 
pany has let the contract for the construction of the road to 
Nekoosa to the Knox Construction Company of Chicago. Work 
Will be commenced as soon as all franchises are obtained, C. 


BUKWANA, S. D.—Articles of incorporation have been filed 
at Pierre for the South Dakota Interurban Railway Company, with 
eadquarters at Centerville and a capital of $1,000,000. The pur- 
Dose of the company is announced to be to construct a line of 
railway from Sioux City to Bijou Hills in Brule County. The 
Proposed line is to be 160 miles in length. 


t 


MARYSVILLE, OHIO—The Columbus, Plain City and Urbana 
raction Company, of Columbus, has been incorporated with a 
Capital stock of $10,000 by Randolph W. Walton, Frank E. Ruth, 
Herbert M Myers. Charles A. Heath and W. L. McVey. The 
company is authorized to construct and operate an electric line 
from Columbus to Plain City and Urbana. 
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BENTON HARBOR, MICH.—Work has been started on a 
new interurban line which, when completed, will connect Benton 
Harbor and Hartford, Mich. The new line is to be built by east- 


ern capital now interested in the Benton Harbor & St. Joseph 
Railway. 


SALEM, N. Y.—The Rutland Railway, Light and Power Com- 
pany is negotiating with the Delaware and Hudson Company with 
a view to electrify the lines between Castleton and Eagle Bridge 
and Fair Haven and Whitehall and operate them in connection 
with the present system. 


JANESVILLE, WIS.—Emil, G. Schmidt, western representa 
tive and general manager of the Clark syndicate, which,is to take 
over the Rockford & Interurban Company properties on July 1, 
has announced that about a quarter of a million dollars will at 
once be spent on improvements. 


GOLDFIELD, NEV.—The Hawthorne & Bodie Railway Com- 
pany has been incorporated here, with a capital stock of $200,- 
000, by Alonzo Tripp, George W. Thatcher and A. Nye to build 
an electric or steam line from Goldfield to the new camp of 
Lucky Boy, a distance of sixteen miles. 


SAN DIEGO, CAL.—John D. Spreckels, as president of the 
San Diego and Arizona Railway, has signed a contract with Rob- 
ert Sherer & Co., of Los Angeles, for,grading the first section of 
the road, which is the stretch from San Diego to the Mexican 
boundary line, a distance of fifteen „miles. 


ST, JOSEPH, MO.—The automatic street indicator to be used 
on street cars, which was invented by G. R. Livergood and B. C. 
Donnelly, and which is backed by the Western Specialty Com- 
pany, has been subjected to an exhaustive test on the Frederick 
Avenue cars. The results were favorable. 


WHITE PLAINS, N. Y.—By a decision of Supreme Court 
Justice Arthur S. Tompkins, at White Plains, a motion to set 
aside the dissolution proceedings of the Westchester Electric 
Railway Company, now in the hands of a receiver, on the ground 
that the proceedings were illegal, is denied 


KNIGHTSTOWN, IND.—A traction line is being promoted 
to run from this city to Shirley—a distance of twenty-three 
miles. The promoters say the line will pierce a community of 
600 people to the mile, and with good traction line connection 
at each end will make the line a profitable undertaking. S. 


BRUNSWICK, GA.—The City and Suburban Railway Com- 
pany, of Brunswick, Ga., has been granted a charter by Secretary 
of State Philip Cook. The company proposes to construct an 
electric trolley line approximately four miles long, running from 
Brunswick out into the country. Its capital stock is $50,000. 


HARTFORD, CONN.—The New York, New Haven & Hart- 
ford Railroad Company has begun the electric transportation of 
freight from Stafford Springs to East Hartford. Between Ver- 
non and East Hartford the steam tracks of the Highland Di- 
vision, Which are equipped with the overhead trolley, are used. 


FRANKFORT, IND.—The officials of the Frankfort, Delphi 
& Northern Traction Company announce that work on the line 
will begin at Pyrmont, a halfway point, in a short time. This 
line will run from Frankfort to Monticello, at which point power 
will be procured from the Tippecanoe Hydraulic Electric Com- 
pany. 


SCOTTSBURG, IND.—Arrangements are being made to hold 
a subsidy election in this county to vote a two per cent tax in 
aid of the construction of a traction line from Aurora to this 
city by the Cincinnati and Louisville Traction Company. If this 


road is built, Cincinnati, Louisville and Indianapolis will be con- 
nected by trolley. S. 


HINTON, W. VA.—The Hinton Street Car & Transportation 
Company, of Hinton, W. Va., has been chartered to build a line 
from Hinton via Union, Avis and Red Sulphur Springs to con- 
nect with the Norfolk & Western Railway and the Virginian 
Railway at the mouth of East River, in Mercer County, West 
Virginia; capital, $50,000. 


WAYNESBURG, PA.—At a conference here of the promoters 
of several trolley lines radiating from Waynesburg it was de- 
cided to proceed immediately with the construction of a line fro 
Waynesburg to Claysville by way of Prosperity, with a spur from 
the latter point to Washington. The surveys have been com- 
pleted and the rights-of-way secured. 


PORTLAND, ORE.—At the annual meeting of the Wasco- 
County Electric and Water Power Company at Condon the trust 
deed for the $15,000,000 bond issue, as approved by the Carnegie 
Trust Company, of New York, was approved by the directors 
and stockholders. George S. Carpenter was elected president 
and C. W. Lord, secretary of the company. 


ASHLAND, ORE.—Through the reorganization of the Central 
Railway.of Oregon into the Central Railroad of Oregon, the group 
of Boston and New Haven capitalists, who own this line, have 
placed themselves in a position where they are able at once to 
begin the financing of an extension through-the Blue Mountain 
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country of Union and Umatilla counties. Articles of incorpora- 
tion for the new company have been filed at Salem by Chester 
V. Dolph, the attorney in fact. The company is reorganized with 
a capital stock of $2,000,000 under the laws of Maine. 


FREDERICK, MD.—The Washington, Frederick & Gettys- 
burg Railway Company, of Frederick, Md., has been reorganized. 
The road is now operating about fifteen miles of line from Fred- 
erick to Thurmont, Md., with steam locomotives. It is under- 
stood that the new management contemplates rehabilitating the 
property, and that electric cars will be adopted. 


NEWBERN, N. C.—A franchise to operate a local street- 
railway system has been grante to R. P. Foster and R. A. 
Nunn, for a period of thirty years, work to begin within one year, 
and two miles of track are to be in operation six months after 
beginning of work, company being chartered as Newbern Power 
Company, with an authorized capital of $500,000. L. 


ALBANY, N. Y.—The Public Service Commission, Second 
District, has authorized the Babylon Railroad Company to extend 
its line from Babylon to Amityville. „It is also authorized to in- 
crease its capital stock from $25,000 to $75,000 and to issue com- 
mon capital stock to the amount of $50,000,,to be used in con- 
struction of new ferry line connections at Babylon. 


HOUSTON, TEX.—At a meeting of stockholders and directors 
of the Marshall & East Texas Railroad, held recently at Marshall, 
plans were formulated for building the line from Marshall to 
Newton, Tex., a distance of about 125 miles. The capital stock 
of the company has been increased from $75.000 to $200,000, all 
the additional amount being subscribed, it is stated, 


CONDON, ORE.—The Inland Oregon Electric Railway Com. 
pany is being organized here by M. W. Gill, H. J. Martin and 
C. D. Charles, who are also interested in the Butte-Portland line. 
The new company plans building an electric railway from Con- 
don to Canyon City and a branch line from Fossil to a connec- 
tion with the main line of the Butte-Portland system. 


AKRON, OHIO—Plans are being made by the N. O. T. & L. 
Company to complete the Turkeyfoot Lake line and to extend it 
through to Massillon. The line when built will develop the chain 
of lakes about Turkeyfoot into an ideal summer resort for the 
entire northern Ohio. The N. O. T. Company has already spent 
$50,000 to get the right-of-way and is grading for the line. 


SACRAMENTO, CAIL.—The California Traction Company has 
begun suit against the Board of Supervisors of this county to test 
the statute of 1908 which provides for the sale of electric-railway 
franchises and taxes electric lines two per cent of the gross re- 
ceipts for the use of the franchise. This is held to be an unjust 
discrimination against electric as compared with steam lines. 


LOS ANGELES, CAL.—The Pacific Electric Railway will con- 
struct at once a line between Huntington Beach and Delhi, a 
distance of ten miles. The Pacific Electric now has a line in 
operation between Santa Ana and Delhi, over which material and 
machinery for the Southern California Sugar Company's new 
sugar factory have been transported. Passenger cars are now 
being operated. 


LITTLE ROCK, ARK.—Articles of incorporation showing the 
formation .of the Doniphan, Kensett and Searcy Railway Com- 
pany, a concern recently incorporated for the purpose of pur- 
chasing the line of railroad now operating from Doniphan to 
Searcy, via Kensett, have been filed with the secretary of state. 
The company is incorporated with a capital stock of $100,000, of 
which $12,000 has been subscribed, or $2,000 per mile.of the rail- 
road. 


INDIANAPOLIS, IND.—There is considerable rivalry among 
the interurban roads centering in this city in the matter of fur- 
nishing frequent high-speed limited car service. The Ft. Wayne 
and Wabash Valley Traction Company is running twelve high- 
speed limited cars between Ft. Wayne and Indianapolis, and the 
Indianapolis, Columbus and Southern Traction Company is run- 
ning six high-speed cars each way each day between Indianapolis 
and Louisville. S. 


RIVERSIDE, N. J.—Foreclosure on the Camden & Trenton 
Railway Company is expected under the agreement in the gen- 
eral mortgage bondholders’ plan of reorganization within four 
or five weeks. Tbe new corporation, which is to be known as 
the Riverside Traction Company, will spend $300,000 in the 
betterment of tracks and equipment with a new plant to be 
located at East Burlington. The two electric-light plants at 
Riverside and Bordentown which supply power will be turned 
over to holders of bonds. 


COLUMBUS, OHIO—The Ohio Railroad Commission has re- 
scinded its order requiring electric lines to prepare a new sched- 
ule showing distance and rates to all stops, as a result of the 
conference of the Commission and representatives of the com- 
panies. The latter were able to demonstrate to the Commission's 
satisfaction that the order would work a hardship on them and 
offered to readjust rates so that not more than five cents would 
be charged for new zones of two-and-one-half miles, which will 
be established by the various lines, 
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) ROCK ISLAND, ILL.—Work on the Davenport and Manches- 
ter line is to be pushed. The proposed line is to be 110 miles 
long, and is of particular interest to the Tri-Cities, as it will ip. 
tersect the Chicago & Great Western, Chicago & Northwestern 
and the Illinois Central .railways, thus giving direct connection 
with the three cities. The line will pass through Manchester, 
Monticello, Stanwood, Olin and Bennet and numerous other impor- 
tant cities in lowa. 


SAN JOSE, CAL.—Jere T. Burke, representing the E. H. 
Harriman interests, was the successful bidder for the fifty-year 
electric-railway franchise over the streets now included in the 
system of the San Jose Traction Company in this city. The 
old franchises are about to expire and the competition between 
the Harriman and the San Jose Traction interests ran the price 
of the franchise up to $11,000, at which figure Mr. Burke was 
awarded the franchise. 


TOLLESTON, IND.—The South Shore Traction Company 
was denied an injunction by Judge Tuthill against the Gary 
Traction Company wherein it was sought to enjoin the Gary 
company from building a line into Tolleston. The South Shore 
people say that two companies operating in Tolleston would 
not be profitable, and also allege that the town board agreed 
not to grant a franchise to any other company for five years at 
the time they accepted their franchise. S. 


LAKE CITY, IOWA— President Loring of the Fort Dodge, 
Des Moines and Southern Railway Company has lately been in 
Rockwell City, a town just north of here, and left with the Busi- 
ness Men’s Association a proposition looking to the electrifying 
of the company’s line between Rockwell City and Fort Dodge 
Junction, a distance of twenty-five miles. They propose to com- 
plete the work, provided a guarantee of $20,000 be paid upon the 
completion of the road and the operation of-cars. 


GUTHRIE, OKLA.—A charter has been taken out by C. T. 
Edwards, who built the Dallas-Fort Worth electric railway, for 
the Shawnee Electric Railway Company. The company proposes 
to build a line from Shawnee to Muskogee, a distance of 120 
miles, passing through the towns of Prague, Okmulgee and Hol 
denville, at a cost of $3,000,000. Also a line from Shawnee to 
Oklahoma City, forty miles, passing through the towns of Dale, 
McCloud, Harrah and Choctaw City, at a cost of $1,000,000. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


* AMHERST, WIS.—The Amherst Telephone Company will ex- 
tend its line to Stevens Point, where it will connect with the 
Bell system. 


BALLARD, WASH.—The Pacific Telephone and Telegraph 
Company has bought a site for a central station shortly to be 
erected here, 


FORSYTH, MONT.—The Smith River and Castner Coulee 
Telephone Company has been organized. It will connect with 
the Bell Telephone Company at Great Falls. C 


TACOMA, WASH.—The Telephone Supply Company of Ta- 
coma has been incorporated here, with a capital stock of $100, 
000, by G. A. Hawley, P. L. Burns and others of Seattle. 


GREAT FALLS, MONT.—A site has been selected for the 
exchange building of the Montana Independent Telephone Com- 


pany, and work will shortly be started on the installation of the 
system. : 


ALAMEDA, CAL—Manager Brownlee, of the local office of 
the Pacific Telephone and Telegraph Company, announces that 
improvements costing $200,000 are about to be made in the com- 
pany’s system here. 


CHRISMAN, IND.—The Portage Home Telephone Company 
has increased its capital to $50,000. The company proposes to 
build additional lines, improve its exchange and add new equip- 
ments. J. J. Robinson, president. ' 


BOSTON, MASS.—The Keystone Telephone Company has 
sold to Fisk & Robinson $1,000,000 of its $10,000,000 first-mort- 
gage, 30-year, 5 per cent bonds. Of the total authorized, $5,312. 
000 were outstanding on June 30, 1908. 


FOWLER, IND.—The Indiana Union Telephone and Telegraph 
Company has incorporated to construct and operate telephone 
lines in Benton, Warren, White, Jasper, Newton, Lake and Porter 
counties. The capital stock is $100,000. David P. Williams, C. L- 
McNaughton and F., A. De Peyster, directors. S. 


NEW YORK, N. Y.—The New York American’s free informa: 
tion bureau, started the last week of May, marks the develop 
ment of the telephone idea and is worth mentioning. The bureau 
takes care of and answers any questions. A perfect telephone 
system has been arranged so that any call will be answere 
immediately. This means that the lawyer, merchant, doctor. 
clerk or banker can reach for his desk telephone at any moment 
during a baseball game and ascertain the score, or ask about 
some individual or a scientific question, and there is absolutels 
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no charge for answering these questions, no matter whether it 
requires one second or an hour’s research. So far it has been a 
great success, both from the point of view of the American and 
the general public. 


RUSHVILLE, IND.—The Lot Green Telephone Company has 
been chartered by the Secretary of State to build and equip a 
telephone system in Rush County, with home office in Rushville. 
Henry Schrader, chairman of the board of directors, announces 
that the company is in the market for material. 


BRAZIL, IND.—The Citizens’ Telephone Company, of this 
city, has taken over the local exchange and property of the Cen- 
tral Union Telephone Company, in this city, and county. The 
Central Union will maintain a toll station here, but there will 
be no connection made with the Citizens’ plant. The local field 
has been abandoned by the Central Union so far as local service 
is concerned. S. 


NASHVILLE, TENN.—The Cumberland Telephone Company 
has now passed the 200.000 mark in the number of its stations, 
the exact figure, on May 1, being 200,115, an increase of 12,856 
stations since January 1. It has taken the Cumberland Telephone 
Company only a little more than five-and-one-half years to in- 
crease its stations from 100.000 to 200,000, a fact which speaks 
significantly of the great telephone development of the country. 


INDIANAPOLIS, IND.—The Indiana Union Telephone Com- 
pany has incorporated with a capital of $100,000. The declared 
object is to maintain and operate telephone plants in Benton, 
Warren, White, Jasper, Newton, Lake and Porter counties. The 
company is incorporated by employes of the Central Union 
Telephone Company, and this is taken to mean that the Central 
Union will take over and operate a number of independent 
companies in the counties named. ; 


PHILADELPHIA, PA.—It is understood that the Keystone 
Telephone Company has sold $1,000,000 of its $10,000,000 first- 
mortgage, 30-year, 5 per cent bonds to Fisk & Robinson, of New 
York, to pay for improvements. Of the $10.000,000 authorized 
issue, $5,312,000 were outstanding June 30, 1908. It is rumored 
that the company, being provided with funds for improvements 
from the sale of bonds, will begin to pay the accumulated pre- 
ferred dividends. There is $1,936,850 preferred stock outstanding. 


INDIANAPOLIS, IND.—There is a divergence of opinion be- 
tween the officials of the Central Union Telephone Company and 
the Long-Distance Independent Telephone Company, relative to 
the effect of the recent decision of Judge Tulor, of the Federal 
Court. The former declare that it clears the atmosphere and 
permits working agreements between the Bell and Independent 
companies, while the latter say it widens the field for independ- 
ents and will occasion the Bell to abandon Ilocal fields for long- 
distance service and the field, once abandoned to the Independ- 
ents, cannot be reclaimed. 


PROSSER, WASH.—The Benton Independent Telephone 
Company has purchased the franchise and entire equipment of 
the Prosser Telephone Company. The Prosser company will 
maintain its office and long-distance connections till June 1, when 
its contract with the Pacific States Company passes to the new 
company. The contract has about five years yet to run. The 
Benton company has severed its connections with the Sunnyside 
Telephone Company and has made complete arrangements with 
the Yakima Valley Telephone Company to handle the long- 
distance business west of this point. 


ELKHART, IND.—The Board of Public Works having refused 
to grant the Home Telephone Company an amended franchise 
permitting higher rates, has blocked the plan of consolidation of 
the company with the Central Union Telephone Company. It 
was agreed, in the event of securing a new franchise, the Cen- 
tral Union would abandon the local field to the Home Company 
in exchange for the toll line business originating on the Home 
Company’s lines that could not be handled by the independent 
toll lines. Now that official action has blocked this deal, there 


will be a renewal of the battle for supremacy between the two 
companies. S. 


CLEVELAND, O.—According to E. G. Tillotson, chairman of 
the board of directors of the United States Telephone Company, 
the war between the “Independents” and the “Bell” people over 
long-distance business is to be carried to the highest courts. At 
the present time the independents have won two cases in the 
state courts and lost one in the federal courts. The president 
of the Central Union and Cleveland Telephone Company has 
issued a statement in which it indirectly charges the inde- 
pendents with stock jobbing and stock watering, and declares 
the intention of the Bell interests to “harmonize all interests 
and bring about the best results to the public,” and also to 
bring about a unification of the telephone business of the coun- 
try with safety to the investor, to its own securities and to those 
of the independents. The independents issue a statement de- 
Claring that the issue with the Bell company is to be fought out 
in the state courts. Independent telephone companies are warned 
against making connection with Bell long-distance wires, the 
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intimation being plainly given that suits to recover damages will 
follow. Attorneys for the independents are instructed to proceed 
vigorously with the fight and carry the litigation to the courts 
of last resort. 


ELECTRICAL SECURITIES. 


While trading was active last week, the bull campaign ap- 
peared to have lost a good deal of its impetus, and price move- 
ments were irregular, with some declines. Commission houses 
are complaining again of lack of public interest in the stock 
market. 

Dividends have been declared upon the following electrical 
securities: Union Passenger Railway Company; the regular semi- 
annual dividend of $4.75 per share. West Philadelphia Passenger 
Company; the regular semi-annual dividend of five dollars per 
share. Both dividends are payable July 1 to stock of record June 
15. The companies are subsidiaries of the Philadelphia Rapid 
Transit Company. Manila Electric Railway and Lighting Corpora- 
tion; the regular quarterly dividend of one per cent on the 
common stock, payable July 1 to stock of record June 15. United 
Traction and Electric Company; the regular quarterly dividend of 
one-and-one-fourth per cent, payable July 1. United Gas Improve- 
ment Company; the regular quarterly dividend of two per cent, 
payable July 15 to stock of record June 30. Western Union Tele- 
graph Company; the regular quarterly dividend of three-fourths 
of one per cent, payable July 15 to stock of record June 19. 
Union Traction Company; a semi-annual dividend of $1.50, payable 
July 1 to stock of record June 9. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED JUNE 14, 


New York: Closing. 
Allis-Chalmers common ..............ccee. 15% 
Allis-Chalmers preferred ...............0-. 521%, 
American Tel. and Tel. Company........ `. 142% 
Brooklyn Rapid Transit............. ee 80% 
General Hlectric ............ cc cee eee ween 163% 
Interborough-Metropolitan common ........ 165% 
Interborough-Metropolitan preferred ....... 461% 
Kings County Electric.....................- 12 
Mackay Companies (Postal Telegraph and 

Cable) common .......... ccc cece ee eee 81 


Mackay Companies (Postal Telegraph and 


Cable) preferred ........... ccc cece cece 73 
Manhattan Elevated ...............000eces 143 
Metropolitan Street Railway............... 25 
New York and New Jersey Telephone..... 119 
Western Union ............... re ra nee T5 
Westinghouse Manufacturing Company..... 86% 

Boston: Closing. 
Edison Electric Illuminating............... 24 
Massachusetts Electric ................00. 67 
New England Telephone................... 132 
Western Telephone and Telegraph pref.... 87 

Philadelphia: Closing 
Electric Company of America.............. 12% 
Electric Storage Battery common.......... 54 
Electric Storage Battery preferred......... 54 
Philadelphia Electric ........... 0... cee 11% 
Philadelphia Rapid Transit................ 2814 
United Gas Improvement.................. 88% 

Chicago: Closing 
Chicago Telephone ............. ccc cece eee 133% 
Commonwealth Edison ................0005 119% 
Metropolitan Elevated preferred........... 50 
National Carbon common.................. 93 
National Carbon preferred................. 117 


NEW INDUSTRIAL COMPANIES. 
(Special Correspondence.) 


CHICAGO, ILL.—The Indicator Electric Company has been 
incorporated to manufacture electrical appliances. The incorpo- 
rators are M. R. Leahy, A. A. Radtke, E. Gorman, of Chicago, 
and the capital is $30,000. 


WILMINGTON, DEL.—The Rae Electric Vehicle Company 
has been incorporated with a capital of $150,000. The incorpora- 
tors are C. F. Clendennin and N. F. Griffin, New York city, and 
S. A. Love, Philadelphia, Pa. 


CHICAGO, ILL.—The Continental Electric Company has been 
incorporated to do a general electrical engineering and contract- 
ing business. The capital is $12,000 and the incorporators are: 
Harry Bierm, E. E. Schmuck and Alje Bierm. 


SPRINGFIELD, MASS.—The Hall Tide Power Company has 
been incorporated; object, to produce power by means of tides; 
capital, $500,000. President, Arthur Wooley, Chicopee; treasurer, 
John Hall, West Somerville; clerk, Charles J. Seaver, Chicopee. 


ST. LOUIS, MO.—The Imperial Electric Clock Company has 
been incorporated with a paid-in capital stock of $60,000. The 
officers are: President, Frank Feraud; first vice-president, Dr. 
W. H. Grayson; second vice-president, Joseph Speis; secretary, 
Henry Connole: treasurer, W. O. Trott. These officers and Dr. 
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W. F. Grayson, A. Connole and F. A. Garesche, mayor of Madi- 
son, lll. The company probably will erect a factory at Madison, 
to manufacture electric clocks, of which Frank Feraud is the 
inventor. 


MENOMINEE, MICH.—The Tideman Hearophone Company 
has just been incorporated, with a capital stock of $30,000, to 
exploit an instrument to enable the deaf to hear, the invention 
of Henry Tideman, of the Menominee Electrical Works, C. 


THE WENTWORTH-DEAN COMPANY has been incorporated 
at Lima. Ohio, with a capital stock of $10,000. The company 
will make and handle electrical goods. The officers of the new 
company are: President, E. A. Dean; vice-president, E. H. Went- 
worth; secretary-treasurer, Walter O. Dean. 


CAMDEN, N. J.—The Automatic Electric Shoe Shining Com- 
pany has been incorporated to deal in automatic shoe-shining 
machines, with a capital of $100,000. The incorporators are 
W. S. Righter, Lansdowne, Pa.; S. Printz, F. C. Baumiller, G. C. 
Worster, Philadelphia, Pa., and A. P. Willetts, Beach Haven. 


HARTFORD, CONN.—The Brass Products Company, of South- 
ington, Conn., has filed a certificate of incorporation with the 
state secretary. The company will manufacture and deal in all 
kinds of electric fixtures. The amount of the authorized capital 
stock is $50,000. The incorporators are William R. Miller, James 
H. Pratt, John Hemingway and E. G. Lewis. 


PEORIA, ILL.—Articles of incorporation of the Union Elec- 
trical Company have been filed with the recorder. The in- 
corporators are George H. Glass, George A. Vint and James W. 
Barrett, and the capital stock of the concern is $6,000—sixty 
shares at $100 each. The object of the company, as stated in 
the application for a certificate of incorporation from the Sec- 
retary of State, is for “the manufacture, vending and sale 
of any and all kinds of electrical tools, machinery and appliances 
now or that may hereafter be used in and about the use of 
electricity and the generation thereof. The primary object, how- 
ever, is the manufacture of the cable stretcher patented by Mr. 
Glass. The enterprise is strictly a Pekin, Ill., venture. 


NEW PUBLICATIONS. 


NEW YORK PUBLIC SERVICE COMMISSION REPORT— 
The quarterly reports for the three months ending March 31, 
dealing with the .Interborough Rapid Transit Company and the 
subsidiary companies of the Brooklyn Rapid Transit Company, 
have now been made public. The reports represent a compila- 
tion of assets and liabilities of .non-operating (lessor) companies. 
Separate abstracts have already been printed showing the 
operations of the companies to which these properties were 
leased. 


SOCIAL ENGINEERING—Mr. Vuibert, director of Vuibert 
and Nony, publishers, 63 Boulevard St. Germain, Paris, announces 
the translation of ‘Social Engineering.’ a volume of studies of 
American life and labor, by Dr. W. H. Tolman, director of the 
Museum of Safety and Sanitation. Andrew Carnegie has written 
the introduction and the translation is in the hands of Pierre 
Janelle. It is expected that the foreword of the French edition 
will be by Professor Levasseur, Administrateur College de 
France. The book was published in the United States by the 
McGraw Publishing Company, New York, in February of this 
year. A review will appear later. 


BULLETIN OF THE BUREAU OF LABOR—The March. 
1909, number (No. 81), which has just come to hand, is devoted 
principally to an analysis of wholesale prices of commodities for 
the years 1890 to 1908, with actual prices for 1908 and relative 
prices for the preceding years. This investigation shows that 
wholesale prices, considering the 258 commodities as a whole, 
receded from the high level of 1907, which was the year of 
highest prices of the nineteen-year period covered. The re- 
cession in 1908 carried prices back approximately to the level of 
1906, but, with the exception of 1907 only, prices as shown by 
the 258 articles here considered are higher than in any other 
year during the nineteen-year period. The average for the year 
1908 was 5.2 per cent below that for 1907; 0.2 per cent higher 
than that for 1906; 36.9 per cent higher than for 1897, the year 
of lowest prices during the nineteen-year period, and 22.8 per 
cent higher than the average for the ten years from 1890 to 
1899. The decline from the prices shown by the October, 1907, 
data continued without interruption until August of 1908, with 
the exception of a slight advance in July. Prices were at their 
lowest point of the year during the month of August, when 
they were 1.1 per cent below the average for the year 1908 and 
7.3 per cent below the average for October, 1907, the highest 
point of the nineteen years covered. The prices in December 
show an advance of 1.8 per cent over the prices in August, the 
month of lowest averave prices during the year. Comparing 
1908 with 1907, the groups showing the greatest decrease in 
prices were metals and implements, lumber and building ma- 
terials, and cloths and clothing. Food, ete., was the only impor- 
tant group of commodities which showed an increase in price. 
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EDUCATIONAL NOTE. 


PRINCETON UNIVERSITY, SCHOOL OF ELECTRICAL EN. 
GINEERING—The catalogue of this school, bearing the date of 
June, 1909, has just been published. The Princeton electrical 
school provides a two-year graduate course leading to the degree 
of electrical engineer. Graduates of any accredited college are 
admitted without examination, provided they have taken the 
requisite courses in mathematics (including calculus and ele- 
mentary differential equations), general and experimental physics, 
and general chemistry. Applicants who are not graduates of 
any institution may be admitted to the course upon passing sat- 
isfactory examinations in these subjects. Besides the laboratories 
of the school itself, the electrical engineering students are per- 
mitted to use the university power plant for experimental study. 
This plant includes six 250-horsepower boilers. for power and 
steam heating; two 200-kilowatt and one 100-kilowatt direct-con- 
nected, alternating-current generators and one 300-kilowatt alter- 
nating-current generator, direct-driven by a Curtis steam turbine; 
one motor-driven exciter and one steam turbine-driven exciter; 
the station switchboard and a special experimental switchboard. 


OBITUARY. 


JAMES A. RICHMOND, of New York city, who was promi- 
nent in New York traction affairs with Jacob Sharp a number of 
years ago, died unexpectedly in Paris, France, on June 7. He 
was born seventy years ago in Little Falls, N. Y. The body was 
sent to New York for burial. Mr. Richmond had lived at the 
Grand Hotel in Paris for many years. He had been ailing for 
several weeks. His death is believed to have been due to peri- 
tonitis, following an attack of appendicitis. 


M. D. BARR died very suddenly from heart failure in 
Sandusky, Ohio, on May 29. Mr. Barr had been associated in 
the electrical industry for the past twenty-five years, beginning 
in Canada as M. D. Barr & Company, and about fifteen years 
ago joining the Stanley Electric Manufacturing Company, of 
Pittsfield, Mass., as manager of its New York office, and subse- 
quently general sales manager. When the Stanley company 
was acquired by the General Electric Company, Mr. Barr was 
made vice-president, the other vice-presidents being the late 
Dr. F. A. C. Perrine and C. C. Chesney. Subsequent to this Dr. 
Perrine withdrew and Martin J. Insull became Mr. Barr’s and 
Mr. Chesney’s associate as a vice-president. In 1906, when the 
General Electric Company decided to discontinue the commercial 
department of the Stanley Electric Manufacturing Company, and 
the Pittsfield factory became the Pittsfield works of the General 
Electric Company, Mr. Barr and Mr. Insull withdrew, Mr. Barr 
engaging for a time in the exploitation of street-railway proper- 
ties in New England. A year or more ago when the creditors 
of the Warren Electric Manufacturing Company, of Sandusky, 
Ohio, were looking about for someone to manage their property. 
Mr. Barr was selected for the place and made general manager 
of that company. When some months later it was finally de- 
termined that bankruptcy for this concern was inevitable, Mr. 
Barr was appointed first trustee for the bondholders, and in 
February, of this year, he was made special master of the 
property by tne local Common Pleas Court. He has been en- 
gaged since that time in winding up its affairs. Mr. Barr had 
numerous friends in the electrical industry, especially in To- 
ronto, New York, Pittsfield and Boston. His home was in 


Spencer, Mass., from which place was held his funeral, on 
June 2. 


PERSONAL MENTION. 


PROF. J. A. BROWN, of Dartmouth College, has accepted 
the chair of physics at the Protestant College of Beirut, Syria. 


EMERSON McMILLIN, former president of the American 
Light and Traction Company, has completed a six weeks’ tour 
of inspection of the company’s properties. 


DR. IRA REMSEN, president of the Johns Hopkins Uni- 
versity, has been selected president of the Society for Chemical 
Industry for the meeting to be held next year in Glasgow. 


R. T. GUNN, who has been general manager, has been 
elected vice-president of the Eastern Wisconsin Railway and 


Light Company, of Fond du Lac, Wis. to succeed N. C 
Draper. C. 


FRANZ J. DOMMERQUE, M. E., has been appointed general 
representative of the Stromberg-Carlson Telephone Manufactur- 
ing Company, with headquarters at that company’s main offices 
in Rochester, N. Y. 


VICE-ADMIRAL URIU, of Japan, and his party were the 
guests of Wallace Nesbitt, late justice of the Supreme Court of 
Canada, on a trip to Niagara Falls, down the gorge and through 
the power plant of the International Power Company, on June í. 
On June 11 Vice-Admiral Uriu was the guest of Lindsay Russell 
and W, G. McAdoo, of the Hudson River Tunnel Company, at & 
luncheon in the Railroad Club, New York city. After the lunch- 
eon the admiral and his party were escorted through the new 
ae River Tunnel, which is to be opened to the public early 
in July, 
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June 19, 1909. 


PROPOSALS. 


MARINE HOSPITAL, WASHINGTON, D. C.—The office of 
the Supervising Architect, Washington, D. C., will receive sealed 
proposals until 3 o’clock p. m., June 30, for the approach work 
at the Hygienic Laboratory of the Marine Hospital Service at 
Washington, D. C., in accordance with the drawing and specifica- 
tion, copies of which may be had at the Supervising Architect’s 
office. 


NAVY YARDS, NEW YORK, PHILADELPHIA AND BOSTON 
—The Bureau of Yards and Docks, Navy Department, Washington, 
D. C., will receive sealed proposals until 11 o’clock a. m., July 10, 
for furnishing one 1,000-kilowatt and two 1,500-kilowatt turbo-alter- 
nators for the navy yards, New York, Philadelphia and Boston. 
Specifications can be obtained on application to the bureau or to 
the commandant of the navy yards named. 


POST OFFICE AND COURT HOUSE, PADUCAH, KY.— 
‘The office of the Supervising Architect, Washington, D. C., will 
receive sealed proposals until 3 o’clock p. m., July 14, for the 
extension, remodeling, etc., of the United States Post Office and 
Court House at Paducah, Ky., in accordance with drawings and 
specification, copies of which may be had from the custodian at 
Paducah, Ky., or at the Supervising Architect’s office. 


NAVY YARD, PHILADELPHIA, PA.—The Bureau of Yards 
and Docks, Navy Department, Washington, D. C., will receive 
sealed proposals, endorsed “Proposals for Electric Apparatus,” un- 
til 11 o’clock a. m., July 10, instead of June 26, 1909, as formerly 
advertised, for motor-generator sets, exciters, switchboard, etc., at 
the navy yard, Philadelphia, Pa. Specifications can be obtained 


‘on application to the bureau or to the commandant of the navy 


yard named. 


COURT HOUSE AND CUSTOM HOUSE, NEWBERN, N. C.— 
The office of the Supervising Architect, Washington, D. C., will 
receive sealed proposals until 3 o’clock p. m., July 15, for the 
extension, remodeling, etc., of the United States Post Office, 
Court House and Custom House building at Newbern, N. C., in 
accordance with drawing and specification, copies of which may 
be had at the office of the custodian at Newbern, N. C., or at the 
Supervising Architect’s office. 


POST OFFICE AND CUSTOM HOUSE, GULFPORT, MISS.— 


‘The office of the Supervising Architect, Washington, D. C., will 


receive sealed proposals until 3 o'clock p. m., June 21, for the 


‘construction (including plumbing, gas piping, heating apparatus, 


electric conduits and wiring) of the U. S. Post Office and Custom 
House at Gulfport, Miss., in accordance with drawings and speci- 
fication, copies of which may be had from the custodian of site 
at Gulfport, Miss., or at the Supervising Architect’s office. 


FORT DOUGLAS, UTAH—The office of the Chief Q. M., Den- 
ver, Colo., will receive sealed proposals, in triplicate, until 11 a. 
m., July 6, for furnishing electric current at Fort Douglas, Utah, 
for illuminating and small motor purposes. Distributing system 
will be ready for current about January 1, 1910. Information fur- 
nished on application to the office of the Chief Q. M., Denver, 
Colo., or to the post quartermaster. Envelopes containing pro- 
posals should be marked “Proposals for Electric Current,” and ad- 
dressed J. W. Pope, Chief Q. M. 


INDUSTRIAL ITEMS. 


THE NEW YORK INSULATED WIRE COMPANY, New 
York city, is distributing a series of advertising blotters. One 
of these has a calendar of the month on the back. This is a 
most useful innovation. 


THE KEYSTONE LUBRICATING COMPANY, Philadelphia, 
Pa., announces that the Interborough Rapid Transit Company, 
of New York city, has adopted Keystone grease for all the 
escalators at its “L” stations. 


THE CHICAGO FUSE WIRE AND MANUFACTURING 
COMPANY has issued a new standard price list of “Union” en- 
closed fuses and cut-outs. This list covers National Electrical 
Code devices and corresponds to the list used for some time by 
Other leading fuse manufacturers. 


THE H. W. JOHNS-MANVILLE COMPANY, New York city, 
has issued a new circular which expatiates in a convincing man- 
her on the saving of money that is effected by the use of J-M 
Conduit in place of the ordinary conduit. Everyone interested 
in underground conduit systems for steam, hot-watar, refrigerat- 


ing and oil pipes, etc., is invited to investigate the J-M conduit 
8ystem. 


THE DEL SALES COMPANY, Chicago, Ill, has issued a 
folder on the “Del” electric curling iron. This company is also 
distributing a leaflet warning the trade that all infringers of their 
Patent No. 884,296 (granted April 7, 1908, to C. A. Pickards on 
Electric Curling Irons), whether they be manufacturers or 
simply sellers, will be proceeded against according to law. One 


suit in this connection has already been brought, and others 
are pending. 
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THE TRUMBULL ELECTRIC MANUFACTURING COM- 
PANY, Plainville, Conn., has brought out the June number of 
“Trumbull Cheer,” which besides the usual miscellaneous light 
literature contains some interesting information on Type A 
switches, which are made in all styles for from fifteen to 5,000 
amperes. 


THE NATIONAL METAL MOLDING COMPANY, Pittsburg, 
Pa., is distributing a new folder on “Flexduct,” the new flexible 
tubing with the soapstone interior finish. This company has also 
issued another folder with which is a halftone illustration of the 
Federal Building, Buffalo, N. Y., which was installed with Na- 
tional Metal Molding. 


THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
will within the next few days sell its stock and good will at 
either private or public sale. Ira E. Wight, 517 Security Build- 
ing, St. Louis, Mo., is handling the sale. While he would prefer 
to sell it for cash it is stated that the right party can secure it 
for a small cash payment. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
received an order for a 1,500-kilowatt, 550-volt, direct-current gen 
erator, to be used in the machine-shop department of the Union 
Stock Yards of Armour and Company, of Chicago. A similar ma- 
chine of 800 kilowatts at 575 volts was sold to Landers, Frary and 
Clark, of New Britain, Conn. 


THE BOSTON INSULATED WIRE AND CABLE COMPANY, 
Boston, Mass., is erecting a new building in the Dorchester dis- 
trict. This is being erected by the Aberthaw Construction Com- 
pany, also of Boston. On account of the location of the factory 
being on a soft marsh it was necessary to drive piles. These 
were capped with reinforced concrete footings and piers which 
support the first floor. This design saves the expense of all wall 
foundations. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., is distributing a suggestive booklet 
(Folder 4132, June, 1909), entitled “Westinghouse Electric Mo- 
tors for the Office, Store and Shop.” Among the applications of 
the electric motor described are the motor-driven vacuum cleaner, 
coffee grinder and meat chopper, sign flasher, adding machine, 
mailing machine, eraser for drafting rooms, air pump, buffing 
(polishing and grinding) machine, forge blower, box-covering ma-- 
chine, smal] lathes, graphophone, electric drills and other tools, 
envelope sealer, hacksaw, etc. Domestic applications are de- 
scribed in Folder 4149, which can be obtained on request. 


THE DEARBORN DRUG AND CHEMICAL WORKS, Chicago, 
Ill., has issued a pamphlet, entitled “Lubrication Versus Friction.” 
This contains a description of the various lubricants manufactured 
by the Dearborn Company, giving the gravity, flash point, burn- 
ing point, viscosity and application, in each case. The greater 
part of the pamphlet is taken up with a study of lubricants in 
general, the art of lubrication, and the various methods for test- 
ing lubricants, with a description of the instruments employed. 
No user of lubricants should fail to obtain a copy of this useful 
publication, which contains a considerable amount of useful prac- 
tical information in a most convenient, compact and accessible 
form. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, Ohio, 
has issued Bulletin 351 to supersede No. 321. This contains a 
complete illustrated description of Triumph induction motors, 
with special reference to the twenty-five-horsepower, three-phase 
type. Slip-ring attachments for variable-speed work and for ex- 
tremely heavy starting duty, and back-gear attachment for very 
slow or special speeds, are described, the former, however, being 
only made to order. Vertical motors, which are built by the 
company for all standard sizes, are also mentioned. Illustrations 
are shown of induction motors driving a rubbing machine in a 
piano factory, and a band saw; also of a motor-generator set 
and a direct-connected motor-driven pump. Descriptions of 
special starting devices for induction motors complete the bul- 
letin. 


THE SPAULDING AND PAYOR COMPANY, 17 State Street, 
New York, N. Y., is the sole importer of “Plania” carbons, which 
are manufactured in Germany. The line includes enclosed carbons 
for all types of enclosed arcs, specially made to United States 
standards and operating with high efficiency and economy; special 
carbons made for all types of miniature arc lamps and high-ten- 
sion arc lamps; enclosed carbons for arc headlights giving a clear, 
intense white light; “Schein” carbons for searchlights and motion- 
picture machines; “Effect” carbons for all types of alternating- 
current flaming-arc lamps, giving an intense steady yellow flame; 
“Effect carbons for all types of direct-current flaming-arc lamps, 
giving an intense steady yellow flame. The latter carbons are 
also made for red and white flames. Full information and prices 
may be secured by those interested upon request. 


THE NATIONAL LAMP ASSOCIATION, through its en- 
gineering department, has just published bulletin No. 6E, devoted 
to tungsten sign lamps. These lamps are made to consume five 
watts at eight to twelve volts and are rated as having an efficiency 
of one-and-one-third watts per candle. They therefore replace 
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the four-candlepower carbon lamps that are in extensive use 
for this purpose. The bulletin gives many tables and curves, 
showing comparative economy of the tungsten and carbon lamps, 
as well as polar distribution curves, discussion of uses and 
operating methods for the  tungstens. On alternating-current 
systems they are wired in multiple in the secondary circuit of a 
regular step-down or auto-transformer. On direct-current circuits 
they must be wired in series or in series parallel, Typical cir- 
cuit diagrams are shown for each of these methods of installa- 
tion. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has issued Bulletin 3908 (replacing No. 3903) on 
“Factory Sewing Machine Motors” for Singer Types 31-15 and 
31-20 machines, for alternating and direct current. Motors for all 
types of family sewing machines are described in another bul- 
letin, which will be sent on request. The Emerson company is 
also distributing a sheet price list of fifteen-inch Parker fans 
for single-phase current, and fifteen-inch Parker fans for direct 
current, which are designed as exhaust fans for moving-picture 
theaters and similar places. These fans are furnished without 
rheostats (which are not needed) and are practically noiseless 
in operation. The “Emerson Monthly” for June contains an 
article, “Profitable Methods in Selling Fan Motors,” besides 
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several trade items. The “Reference Supplement” to this con- 
tains a complete list of manufacturers and dealers selling com- 
plete motor-driven outfits, in all lines, equipped with Emerson 
motors. 


DATES AHEAD. 


Master Car Builders’ Association. Annual convention, At- 
lantic City, N. J., June 21-23. . 


Association of Railway Telegraph Superintendents. Next 
meeting, Detroit, Mich., June 23. 


American Institute of Electrical Engineers. Annual conven- 
tion. Thousand Isiands, N. Y., June 28. 


Ohio Electric Light Association. Annual convention, Toledo, 
July 13-15. 

National Electrical Contractors’ Association. Annual conven- 
tion, Toledo, Ohio, July 21-23. 


American Street and Interurban Railway Association. An- 
nual convention, Denver, Colo., October 4-9. 


International Municipal Electricians’ Association. 
tion, Atlantic City, N. J., August. 


Conven- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) June 8, 1909. 
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oseo. CUT-OFF FOR BARREL-FILLING MACHINES. William 
A. Hardwick, Memphis, Tenn., assignor of one-half to Rich- 
mond L, Graves, Memphis, Tenn. Filed October 2, 1908. A 
latch which holds a valve in open position against a spring 
is electromagnetically released. 


923,859. MEANS FOR CONTROLLING THE SUPPLY OF ELEC- 
TRIC CURRENTS. George Henry, Lennoxville, Quebec, Can 
ada, Filed February 2, 1907. A thermo-expansive wire con- 
trols the opening and closing of the circuit. 


925,864. PROCESS FOR THE ELECTRIC DISSOCIATION OF — 


METALS BY THE WET METHOD. Alfred Levy, Paris, 
France. Filed February 3, 1908. Describes an electrolytic 
process of cleaning metal articles and subsequently coating 
them with metal, by the use of a bath consisting of an alkali 
solution containing a metallic salt, and using as the anode 
a quantity of the metal with which the article is to be coated. 


923.874. RELAY. Edward McClintock, St. Paul. Minn.. assignor 
to MeClintock Manufacturing Company, St. Paul, Minn. Filed 
April 30, 1907. The relay circuit, when closed, operates a 
circuit-closer consisting of a hollow rocking ring, containing a 
conducting agent, and having terminals, and means are pro- 
videť for locking the circuit-closer to prevent opening of the 
signal circuit for a predetermined period after the opening 
of the relay circuit. 


925,877. CIRCUIT FOR COIN-COLLECTORS. James L. MeQuar- 
rie, Chicago, Hl., assignor to Western Electrice Company. Filed 
February 15, 1906. In a telephone system, an electromagnet 
controlling the operation of a coin-operated device at the sub- 
scriber’s station, is supplied with current when the sub- 
scriber hangs up the receiver. 


923,882. ATTACHMENT FOR TELEPHONES. Richard E. Ped- 
igo, Chariton, Jowa. Filed July 13, 108. A condenser housed 
in a suitable casing is arranged to be coupled up in series 
with a telephone receiver. 


928,887. ELECTRICAL ROSETTE. Clarence D., Platt, Bridge- 
port. Conn. Filed November 28, 1998. Is devised so that the 
cap and base may be assembled and separated solely by a 
rotative Movement of the cap. 


925,889. CONDENSER. Albert Pruessman, Chicago, H, assignor 
to Western Electrie Company. Filed April 1, 1907. Deseribes 
a process of making condensers which consists in assembling 
strips of plates and dielectrics into a cylindrical row, and 
applying pressure upon the four sides of the row so as to 
compress it into a prism of approximately square cross- 
section, 


923,901, ELECTRIC RAILWAY-SIGNAL, William A. D. Short, 
Chicago, IM., assignor to Continental Signal Company. Filed 
September 6, 1907. Comprises a signal-operating shaft, driv- 
ing means therefor (including an electrically-controlled 
cluiteh), an electrically-controlled brake, and a circuit con- 
troller operating in synchronism with the shaft, and con- 
trolling the clutch and brake, 


925,913. ELECTROPNEUMATIC TOOL. William Z, Ward, Syra- 
cuse, N, Y. assignor to the Pneumelectrie Machine Company. 
Filed May 29 1908. An electrically-actuated machine has 
means for ventilating the vertical motor. 


923,929. ELECTRIC IGNITING DEVICE FOR REVERSIBLE IN. 
TERNAI-COMBUSTION ENGINES. Carl W. Askling, Söder- 
hainn, Sweden. Filed October 10, 1907. A switch in the igni- 
tion circuit adjusts a circuit-closing means for this circuit. 
and a switch in the second circuit is controlled by the speed 
of the engine and shunted to the other switch. 


923,933. DISTRIBUTING-TERMINAL FOR TELEPHONE-CABLES. 
Frank J. Beaucond, New Albany, Ind., assignor to Southern 
Indiana Electrical Company. Filed November 20, 1907. An 
electrical terminal apparatus comprises a supporting bracket, 
a box on this bracket for the terminal ends of the wires of 
a lead-covered cable, and clamping blocks also on the bracket 
provided with a lining of adhesive compound for holding a 
lead-covered cable, 


923,949. ELECTROMAGNETIC SIGNAL-CONTROLLING DEVICE. 
Edward B. Craft, Chicago. Hl., assignor to Western Electric 
Company. Filed September 10, 1906. Contact springs are 
operated by the (second) armature (of an electromagnet) re- 
sponsive to the attractive force of a magnetic extension from 
the magnet core (but magnetically separated from it) upon 
an increase of current in the electromagnet. 


925,962. WIRELESS TELEGRAPITY. Reginald A. Fessenden, 
Washington, D. C. Filed December 31, 1906. The commuta 
tor is adapted to connect the antenna alternately with the re- 
ceiving and sending devices with a periodicity above the lim- 
its of audition. 


23,963. WIRELESS TELEGRAPH Y. Reginald A. Fessenden. 
Washington, D. C. Filed January 9, 1907. The spark gap is 
between water-cooled terminals having thin metal walls, and 
enclosed in an atmosphere consisting of a vapor or gas of 
the argon and helium group of elements, the pressure of 
Which can be regulated at will. 


925,973. ELECTRIC-MOTOR CONTROL. Dugald C. Jackson. 
Madison, Wis.. assignor to Dugald C. Jackson and William 
B. Jackson, Madison, Wis., a copartnership. Filed April 14, 
1906. Electromagnets are connected with a main circuit 
through branch circuits and upon the closure of a switch 1 
the main circuit are successively energized, and a normally 
ineffective electromagnetic mechanism in the main circuit is 
adapted upon excessive current flow through the main circuit 
to change the branch circuits to cause the electromagnets to 
become successively disengaged from the main circuit In 4 
reverse order. 


923,993. TELEPHONE-EXCHANGE SYSTEM. James L. McQuar- 
rie, Oak Park, Ill, assignor to Western Electric Company. 
Filed September 15, 1906. A separate signal is provided for 
each conyecting circuit, and means for displaying the signal 
of any connecting circuit only during the interval the tele- 
phone set is connected thereto. 


924,020. TELEPHONF-RINGER. Jules A. Birsfield, Chicago, Hl. 
assignor to Alfred Stromberg, Chicago, IN. Filed November 
20, 1906. Has a combined gong yoke and tapper guard, con 
sisting of three arms, two of these arms rising and support 
ing gongs and the third rising between the supported gongs 
and forming a covering for the tapper between the gongs. 


924,022. ELECTROSTATIC SEPARATING PROCESS. Lucien I. 
Blake, Lawrence, and Lawrence N. Morscher, Neodesha, Kan., 
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assignors to Blake Mining and Milling Company. Filed March 
17, 1906. The process consists in bringing particles into con- 
tact and giving them diverse initial electrostatic charges de- 
pending upon their composition, in projecting the particles 
through a fluid medium, and in acting upon the particles by 
an electrostatic field to deflect them in proportion to thei 
composition and initial charges. 


924,040. ELECTRIC-LIGHT BATH APPLIANCE. Emmons Col- 
lins, Chicago, Ill. Filed March 5, 1908. The arched reflector 
has transverse ribs underlying it and longitudinal slats over- 
lying it, the electric lamps being carried on the under side 
of the reflector and supporting legs pivoted to the apparatus 
and adapted to be moved into position parallel with the 
length of it. 


924,058. CALCULATING DEVICE FOR ELECTRICAL DATA, 
ETC. Louis E. Graves, Los Angeles, Cal. Filed November 
25, 1907. Has a revolving disk pivoted on a base member. 


924,072. MOUTHPIECE FOR TELEPHONE-TRANSMITTERS. 
Milton S. Hufschmidt, San Francisco, and Charles F. Wagner, 
Oakland, Cal.; said Wagner assignor to said Hufschmidt. 
Filed November 10, 1908. Has a porous body adapted to ab- 
sorb a disinfecting liquid, and a nonporous coating covering 
the surfaces of the body excepting the portion thereof of a 
relatively small area which is left exposed. 


923,929. IGNITER FOR REVERS- 
IBLE INTERNAL-COMBUS- 
TION ENGINES. . 


924,092. ELECTRIC CUT-OUT. Thomas E. Murray, New York, 
N. Y. Filed April 13, 1908. Is provided with a locking de- 
vice to prevent rotation of the threaded fuse plug to remove 
it from the socket. 


924,098. ELECTRIC-FUSE CASE. Thomas E. Murray, New York, 
N. Y. Filed September 28, 1908. A tubular fuse case formed 
of a single piece of fictile material closed at its upper end 
and having a circumferential flange, has a screw-threaded 
portion below the flange, a threaded metal sleeve on this, a 
contact plate within the case, and on the closed end of it, 
and a conducting strip extending from the plate through the 
wall of the case below the flange and secured to the sleeve. 


924,095. THERMOSTAT-CONTROLLER. James McCartin, Brook- 
lyn, N. Y. Filed January 29, 1909. A thermally sensitive 
compound metallic bar is adapted to engage at its free end 
with a movable member, and electromagnetically operative 


means are provided for pressing the movable member against 
the bar. 


924,109. ELECTRIC TEMPERING FURNACE. Vernon Royle, 
Paterson, N. J. Filed August 24, 1906. A vertical retort is 
electrically heated and means are provided for passing a tool 
into and out of the retort by gravity. 


924,119. AUTOMATIC IGNITION-REGULATOR. Earl D. Wal- 
dron, Folsom, Cal., assignor of one-half to Eugene G. Palmer, 
Folsom, Cal. Filed November 14, 1907. A circuit-closing box 
carried on ball bearings on the driven shaft of an internal- 
combustion engine has a series of plugs carrying slotted pins, 
rollers in the slots of the pins, and a pin passing through 
each slotted pin and a guide for keeping the slotted pin from 
rotating. A governor is carried by the shaft, and an arm 
secured to the governor and to the circuit-closing box is 
adapted to advance the spark as the speed of the engine in- 
creases, and manual means are provided for advancing and 
retarding the spark at will. 


924,123. CIRCUIT-CLOSER. Herbert C. Williamson, Worcester, 
Mass. Filed June 21, 1906. A rotary contact shaft concen- 
trically journaled in a supporting plate is provided with a 


contact arm having its edge radially disposed with reference 
to its center of rotation. 
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924,126. ELECTRICALLY-CONTROLLED LOCK. Alexandre Ar- 
mel and Charles M. Legrand, Paris, France, assignors to 
Société Ch. Legrand et Cie., Paris, France. Filed March 26, 
1908. The electromagnet armature engages one end of a 
lever the other end of which actuates a rotary catch-bolt 
which has a notch gearing to a greater or less extent with 

a locking bolt. 


924,168. WIRELESS SIGNALING SYSTEM. Guglielmo Marconi, 
London, England, assignor to Marconi Wireless Telegraph 
Company of America. Filed November 27, 1905. The antenna 
at the transmitting station is disposed parallel with the sur- 
face of the earth, the horizontal position of the antenna be- 
ing coincident with the line of direction to a receiving sta- 
tion, and means are provided the terminals of which are con- 
nected with earth and with an end of the antenna nearer the 
distant station, for impressing upon the antenna electrical 
oscillations of high frequency. 


924,180. ELECTRIC BELL. William J. Murray, Leavenworth, 
Kan., assignor of one-twentieth to Herbert W. Wolcott, Leav- 
enworth, Kan. Filed September 3, 1907. The clapper is with- 
drawn by gravity from contact with the gong. 


924,195. ELECTRIC-POWER HAMMER. Walter Scribner, Co- 
lumbus, Ohio. Filed January 22, 1908. Similarly wound 
solenoid magnet coils are arranged one above the other and 
so connected as to form a divisible solenoid magnet, the 
core of which is the magnetic portion of the hammer stem. 


J. 


CONTROL. 924,16S.—WIRELESS SIGNALING SYSTEM. 


924,227. RAILWAY-SIGNAL-OPERATING DEVICE. Arthur 8S. 
Hickley, Manasquan, N. J. Filed April 24, 1908. Describes 
the details of an electrically-operated signaling device. 


924,260. SHADE AND SOCKET HOLDER. William F. Minor, 
New York, N. Y., and Carl W. W. Heck, East Orange, N. J. 
assignors to National Electric Lamp Company. Filed July 
30, 1908. Two clamping rings with beveled edges lock a 
circular series of spring members about a socket and a shade. 


924,261. SHADE AND SOCKET HOLDER. William F. Minor, 
New York, N. Y., and Carl W. W. Heck, East Orange, N. J., 
assignors to National Electric Lamp Company. Filed Novem- 
ber 11, 1908. Similar to the last. 


924,289. ELECTROLIER AND REFLECTOR THEREFOR. Wil 
liam H. Spencer, Brooklyn, N. Y., assignor to George Frink 
Spencer, Newark, N. J. Filed June 11, 1908. Has a lamp- 
socket supporting means comprising an upper and a lower 
shell-like section. 


924,295. ELECTROLIER-SWITCH. Charles Tomschik, New York, 
N. Y. Filed June 26, 1908. A detent mechanism holds a 


wheel having a main contact face in positions corresponding 
to contact pins. 


924,312. GUARD FOR LAMP-BULBS. George L. Brisbin, Buffalo, 
N. Y. Filed October 20, 1908. Inwardly projecting resilient 
members on a ring engage the ends of the socket and the 
end portion of the bulb, and fingers on the ring project 
toward the enlarged end of the bulb and engage the side of 


the bulb, and guard bars extend from the ring and protect 
the bulb. 


924,403. SIGNAL. Daniel B. Utt, Newcastle, Ind. Filed May 12, 


1908. Describes a semaphore and lamp-signaling device for 
electric railways. 


924,416. MOTOR-OPERATED SIGN APPARATUS. Charles Belle, 
New York, N. Y. Filed December 7, 1907. The signs are 
wound on spring rollers actuated by chain and sprocket-wheel 
devices operated by an electric motor. 


924,441. ELECTRIC WATCHMAN’S CLOCK. George B. Fessen- 
den, Boston, Mass., assignor to Eco Magneto Clock Company. 
Filed November 9, 1908. A return bar passing over all/of a 
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number of electrically-operated armature bars is adapted to 
return the armature bars automatically to their original posi- 
tion after their actuation. 


924,463. CONTROLLER-OPERATING HANDLE FOR ELECTRIC 
CARS. Emil K. Hofmann, Andover, Mass, Filed April 8, 
1909. When the handle is swung down to its lowest point 
the jaws of a clamp pivotally sustained by the handle are 
held tightly against the controller shaft, and when it is swung 
up the jaws release the controller shaft. 


924,481. PASSENGER-REGISTERING DEVICE FOR CARS. Wal- 
ter S. Lytle, Philadelphia, Pa. Filed June 26, 1908. The reg- 
istering device is electrically actuated, and the contact-carry- 
ing element controlling the electric current can be moved 
step by step in one direction, locked and released. 


924,499. THERMOSTATIC CIRCUIT-CONTROLLER. Harvey F. 
Rice, Espy,-Pa. Filed July 25, 1908. Describes the details of 
a thermostatically-actuated circuit-controller. 


924,612.—-TELAUTOGRAPH. 


924,512. TELAUTOGRAPH. George S. Tiffany, Summit, N. J., 
assignor to the Gray National Telautograph Company. Orig- 
inal application filed July 6, 1906. Divided and this applica- 
tion filed May 16, 1907. Renewed April 28, 1909. A spring- 
actuated ree] normally tends to wind up the recording paper 
strip of the receiving instrument and draw it over the writ- 
ing fleld, and is retarded by a device comprising two rotative 
members engaging opposite sides of the paper and normally 
resisting the movement of it, this retarding device being pro- 
vided with an escapement controlled by a magnet in the 
main line circuit. 


924,560. WIRELESS SIGNALING SYSTEM. Guglielmo Marconi, 
London, England, assignor to Marconi Wireless Telegraph 
Company of America. Original application filed November 27, 
1905. Divided and this application filed August 9, 1906. An 
antenna for a wireless signaling system comprises a conductor 
consisting of two parts supported parallel to the surface of 
the earth and suitable electrical instruments or apparatus 
connected between its parts, the length of this conductor be- 
ing substantially equal to one-fourth, or its multiple, of a 
wave length of the oscillations impressed upon it, and the 
conductor being situated in a vertical plane coincident with 
that passing through a distant station. 


924,573. BATTERY AND HOLDER THEREFOR. George L. Pat- 
terson, New York, N. Y., assignar to Alice C. Patterson, New 
York, N. Y. Filed May 26, 1908. Describes connections, etc., 
for a battery and holder. 


924,574. BATTERY AND HOLDER. George L. Patterson, New 
York, N. Y., assignor to Alice C. Patterson, New York, N. Y. 
Filed May 26, 1908. Similar to the last. 


924,575. BATTERY. George L. Patterson, New York, and George 
H. Hopper, Brooklyn, N. Y., assignors to Alice C. Patterson, 
New York, N. Y. Filed October 16, 1908. Describes connec- 
tions for a dry battery. 


924.576. BATTERY-BOX TERMINAL CONNECTION. George L. 
Patterson, New York, N. Y., assignor to Alice C. Patterson, 
New York, N. Y. Filed December 1, 1908. Has means for 
automatically connecting the terminals of a carrier with the 
terminals of the box. 


924,577. BATTERY BOX AND HOLDER. George L. Patterson, 
New York, N. Y., assignor to Alice C. Patterson, New York, 
N. Y. Filed December 1, 1908. A battery carrier is adapted 
to the interior of a box and removable therefrom, and ter- 
minals carried by the box have extensions in electrical com- 
munication with the cover-holding means and a binding-post 
arranged to make electrical connection with the terminal 
through the cover-holding means. 


924,601. ELECTRIC FAN. Frederick Diehl and Adolph F. Becker, 
Elizabeth, N. J., assignors to Diehl Manufacturing Company. 
Filed May 11, 1908. Describes a form of swiveling electric 
fan. 
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924,603. ELECTRIC FURNACE. Louis D. Farnsworth, Palo Alto, 
and Max J. Bartell, San Francisco, Cal. Filed April 3, 1908, 
The electrodes and crucible are arranged so that the current 
between the electrodes will pass downwardly through a body 
of slag and thence across through the molten metal in the 
crucible, and a supplemental chamber is provided on one side 
of the crucible and in open connection with it, into which 
the molten metal will freely flow. 


924,609. ROTARY SNAP-SWITCH. Gilbert W. Goodridge, Bridge- 
port, Conn., assignor to the Perkins Electric Switch Manu- 
facturing Company. Filed January 3, 1908. Describes the de- 
tails of a form of rotary snap switch. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of electrical patents (issued by the United 
States Patent Office) that expired June 14, 1909: 


476,776. ELECTRIC RAILWAY. Richard W. Barkley, Brook- 
lyn, N. Y. 


476,781. ELECTRIC SWITCH. Francis Broadnax, New York, 
N. Y. 


476,792. ELECTRIC SWITCH. William M. Goodridge, Highland 
Park, Ill. 


476,793. METALLIC CIRCUIT HOUSE-TELEPHONE SYSTEM. 
William M. Goodridge, Highland Park, Ill. 


476,818. MAGNETIC INDUCTOR FOR DYNAMO-ELECTRIC 
MACHINES. Lazarus S. M. Pyke and Edward S. Harris, 
London, England. 


476,826. TELEPHONE-EXCHANGE APPARATUS. John A. See- 
ley, Brooklyn, N. Y. 


476,829. ELECTRIC SWITCH. Albert P. Seymour, Syracuse, 
N. Y. 


476,830. COMPENSATING ALTERNATING-CURRENT DYNAMO. 
Oliver B. Shallenberger, Rochester, N. Y. 


476,843. CURRENT ALTERNATOR. Harry L. Tyler, Corning, 
N. Y. , 


476,845. LIMITING STOP FOR ARMATURES. Richard Varley, 
Jr., Englewood, N. J. 


476,855. LIGHTNING ARRESTER. Alexander Wurts, Pittsburg, 
Pa. 


476,873. ELECTRIC TRAIN SIGNAL. Nathaniel B. Cregier, Chi- 
cago, Ill. 


476,887. TELEPHONE SYSTEM. 
Geza Szarvady, Paris, France. 


476,889. POLE FOR ELECTRIC WIRES. Julius Meyer, New 
York, N. Y., and Carl Binder, Chicago, Ill. 


476,933. SPARK ARRESTER FOR ELECTRIC LAMPS. Walter 
M. Spencer, Chicago, Ill. 


476,935. ELECTRIC RAILWAY. Charles P. Tatro, Spokane, 
Wash. \ 


476,983. PYROMAGNETIC GENERATOR. 
Llewellyn Park, N. J. 


476,986. MEANS FOR PROPELLING ELECTRIC CARS. Thomas 
A. Edison, Llewellyn Park, N. J. 


476,987. ELECTRIC LOCOMOTIVE. Thomas A. Edison, Llew- 
ellyn Park, N. J. 


476,988. LIGHTNING ARRESTER. 
ellyn Park, N. J. 


476,989. CONDUCTOR FOR ELECTRIC RAILWAYS. 
A. Edison, Liewellyn Park, N. J. 


476,992. INCANDESCENT ELECTRIC LAMP. Thomas A. Edi- 
son, Llewellyn Park, N. J. 


476,993. ELECTRIC ARC LAMP. Thomas A. Edison, Llewellyn 
Park, N. J. 


477,049. ELECTRIC CLOCK SYNCHRONIZER. 
Laney and Charles F. Du Laney, Canton, Ohio. 


re FIRE-ALARM SYSTEM. Lewis G. Rowland, Camden, 
sid 


Belizaire Marinovitch and 


Thomas A. Edison, 


Thomas A. Edison, Llew- 


Thomas 


James W. Du 


477,070. FIRE-ALARM SYSTEM. Lewis G. Rowland, Camden, 
N. J. 


477,071. ANNUNCIATOR. Lewis G. Rowland, Camden, N. J. 
477,101. ELECTRIC WELDING. Charles L. Coffin, Detroit, Mich. 


477,146. ELECTRIC LAMP-SOCKET SWITCH. Gwynne B. 
Painter, Baltimore, Md. 


sc SECONDARY BATTERY. . Henry H. Lloyd, Philadel- 
phia, Pa. 
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CENTRAL-STATION AND RAILWAY POWER COSTS. 


Analysis of the cost of manufacturing electricity in a large 
number of electric-railway and lighting plants in the same ter- 
ritory recently disclosed the fact that in almost every case the 
railway stations produced power at a lower operating expense 
per kilowatt-hour than was obtained in the central-station in- 
stallations. In almost all the lighting plants the cost varied 
from a little over one cent to two or 2.5 cents per kilowatt- 
hour, while in the railway stations examined the cost was fre- 
quently less than one cent per unit. , Of course, comparisons 
of energy cost are of little value unless the conditions surround- 
ing production are cited, but the general gain in efficiency ex- 
hibited by railway plants, contrasted with lighting stations in 
the same region of the country, merits special consideration of 
the cause. 

The average clectric-railway plant is a simple direct-current 
installation throughout, free from complications on the elec- 
trical side, and requiring a minimum force of engine-room 
attendants for its regular service. There are few pieces of 
auxiliary electrical equipment in such stations, and the energy. 
losses between the generators and the outgoing lines are almost 
always very low. The machinery lends itsclf to parallel opera- 
tion with so much ease that there is no incentive to keep gen- 
erating units in service longer than economical loads dictate, 
and again, the total output of the station for a given capacity 
often is considerably larger in the railway plant, with a better 
distribution of the demand throughout the different hours of 
the day. On the other hand, the development of apparatus in 
moderate-sized lighting plants has been somewhat more rapid 
of late years, with the general shift from high-frequency belted 
equipment to the more modern sixty-cycle, 2,300-volt, direct- 
connected apparatus. l 

Absence of a large motor load, also, has militated against 
the best economy of production, in many cases. Another point 
that has been helpful to railway plants in securing economy 
has been the more extended organization required for engi- 
neering work in such properties. Perhaps it is not overdrawing 
the facts to state that there is more opportunity on a system 
with a large number of employes to assign one or more men 
to the special economies of power production and distribution. 
Finally, one of the features of design which tends to raise the 
cost of generation in small central stations is the retention in 
service of belted units which ought to have-been superseded 
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long ago, and with this often is found a poor arrangement of 
steam auxiliaries and piping. 

It is certainly most important that in any business where 
the sale of a commodity is the fundamental feature, the cost 
of producing that commodity shall be cut to the lowest point 
consistent with reliable service. With the electric railway, the 
generation of power is an incident; with the central station it 
is the primary object of the property. Hence the central sta- 
tion can afford to study its generating costs with even greater 
thoroughness than the electric railway of the same plant ca- 
pacity. Bearing in mind the influence of special conditions and 
unusual volumes of output, the central station will do well to 
pay more attention to the cost of production than it sometimes 
has; it will pay to spend money for active and skilled solicita- 
tion of new. business for the sake of its influence on station. 
efficiency as well as for its effect on the company earnings; and 
in conclusion, the station which fails to keep abreast of prog- 
ress in power-plant design and allows old and inefficient equip- 
ment to remain in service when careful figuring proves the 
wisdom of a change, simply invites the perpetuation of high 
cost records on its log sheets. 

——————— ee 
HIGH-PRESSURE GAS IN BERLIN. 

The city of Berlin, Germany, leads the world in the ap- 
plication of high-pressure gas, having some twenty-five miles 
of streets lighted with about 1,600 lamps on this system. 

As an effort is being made in the United States to follow 
the lead of some European cities in street lighting with high- 
pressure gas, it may be profitable to consider just what has 
been done in Berlin, the city where this sort of street lighting 
has had the greatest success. 

That the true bearing of the facts may be understood, it 
may be well to note the general situation at Berlin. 

Electrical supply in Berlin is carried on by the Berlin 
Electricity Works, a private corporation, whose franchise ex- 
pires in the year 1915, and it is expected that the plant and 
business will then be taken over by the city. Under these 
circumstances it is not to be expected that the city will care 
to build up the electric system with a large amount of street 
lighting. 

The gas plant in Berlin is operated by the city, and this 
obviously furnishes another strong reason for the use of gas 
in street lighting. | 

In spite of these adverse conditions, electric lighting 1s 
found on some of the most important streets and squares in 
the city, notably in Brandenburger Square, said to be the best 
lighted of any in Europe. 

Municipal ownership of the gas works at Berlin appears 
to have created or at least complied with a demand for a high 
degree of illumination in the city streets, and this has tended 
to put gas lighting in public places at its best. During the 
decade from 1898 to 1908, inclusive, the aggregate candlepower 
of all gas lamps on Berlin streets increased 158 per cent, while 


the area lighted increased only fourteen per cent, so that, in 
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1908, the candlepower per square yard was 0.336, in contrast 
with 0.146 candle per square yard illuminated in 1898. 

Even in Berlin, the proportion of high-pressure burners 
to the total number lighted with gas is small, for in 1908, out 
of 32,342 gas burners in use on the streets, only about 2,563 
were operated at high pressure. It should be noted that this 
comparison relates to the number of burners, as there are in 
many cases two or three burners to one gas lamp. 

Of 1,612 high-pressure gas street lamps in Berlin, 661 are 
of the older upright type, and are rated at about 700 candle- 
power each. There are 700 inverted high-pressure gas lamps 
each having two mantles rated to consume 42.4 cubic feet of 
gas per hour. Besides the above, there are 251 three-mantle 
inverted lamps, some of which consume 84.75 cubic feet and 


others 65.33 cubic feet of gas per hour. 


Christmas, 1907, marked the beginning of high-pressure 
gas street lighting in Berlin, and since that date several 
changes have been found necessary in the inverted lamps. 

Both the two and the three-mantle inverted gas lamps are 
hung from iron standards at the curb line with the mantles 
18.36 feet above the street, and 100 to 140 feet apart. In 
the Koniggratzerstrasse the three-mantle inverted lamps using 
8475 cubic feet of gas per hour are suspended 138 feet apart, 
and as the width of this street is 93.5 feet, the consumption 
of gas per 100 square feet of road is 1.3 cubic feet per hour. 
The Potsdamerstrasse has inverted high-pressure lamps like those 
last named that are suspended 130 feet apart, and the width 
of this street is 120 feet, so that the gas consumption amounts 
to 1.076 cubic fect of gas per hour per 100 square feet. 

According to tests reported by Professor Drehschmidt. 
the chemist of the Berlin municipal gas works, the mean lower 
hemispherical candlepower of each high-pressure inverted lamp 
burning 84.75 cubic feet of gas per hour is 3,365 candles, or 39.7 
candlepower per cubic foot of gas per hour. 

The two-mantle high-pressure lamp that burns 42.38 cubic 
feet of gas per hour gives about 1,470 candlepower, or 34.7 
candles per cubic foot per hour, as a mean in the lower hemi- 
sphere. 

As reported by the officers of the municipal gas plant, the 
above results in high-pressure street lighting at Berlin are 
attained at a rather large expense beyond the regular cost of 
gas. One man is required to keep each forty or fifty lamps 
in repair, and the pressure of the gas, about fifty-three inches 
of water, and the high temperature of the gas flame reduce 
the life of mantles to six or eight days. 

Solely for the purpose of compressing the gas for the 
street lamps, three compressing stations are operated and two 
According t0 
the gas officials, the cost of compressing the gas, renewals of 
the mantles, and of attendance on the inverted gas lamps j; 
13.5 cents per thousand feet of gas that these lamps consume 

All of the high-pressure lamps are lighted and estit- 


more of these stations are to be added at once. 


guisked by means of variations of pressure in theshigh-press"™ 


mM ae 
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mains, and for this reason it is impracticable to supply private 
consumers from these mains. With twenty-five miles of seam- 
less stecl mains that vary from 1.6 to eight inches in diameter, 
and with the services to the lamps, it may be seen that there 
is a large investment in this item alone. 

The regular rate for gas in Berlin is about eighty-four 
cents per thousand feet at the ordinary pressure, and the 13.5 
cents given by the gas works as the cost of compressing brings 
the rate up to 97.5 cents per thousand for the high-pressure 
lamps. If it be assumed that 2.5 cents per thousand will cover 
the interest charges on the compressing plants and high- 
pressure mains, the price of gas for the street lighting may 
be taken at one dollar per thousand for the high-pressure lamps 
in Berlin. 

As each of the three-mantle inverted lamps consumes 84.75 
cubic feet of gas per hour, its consumption during 4,000 hours 
of annual lighting will be 339,000 cubic feet, and the cost of 
this gas at one dollar per thousand is $339 per lamp per year. 

With the three-mantle lamps 130 feet apart along the 
Potsdamerstrasse, there are forty-one of these lamps per mile, 
and at the rate of $339 per lamp annually the cost of lighting 
this street is $13,899 per mile per year. 

If cities are prepared to spend $13,899 per mile of streets 
annually for electric lighting they can turn night into day. 


ELECTRICITY AND STAGE PICTURES. 


Few persons outside the immediate field of theatrical pro- 
ductions realize the extent to which electricity has entered into 
play-making. It is doubtless the flexibility of electrical methods 
rather than their economy of energy which attracts the stage 
manager, although when one looks into the matter, there 1s 
no question that the labor-saving qualities of electrical applica- 
tions are in the course of a season responsible for a real and 
important reduction in the wages which would otherwise have 
to be paid to auxiliary employes whose hands would be required 
simultaneously in many places. 

To review the triumphs of electricity on the stage would 
require a volume’s space, but in the latest individual applica- 
tions one finds many suggestions of what has been done in the 
past and of what may be done in the future. Nowhere docs 
the silent fireproof effectiveness of electric illumination show 
to better advantage than in the production of special lighting 
effects in connection with modern stage scenery. Thus, in the 
opera, “Madame Butterfly,” in a scene reproducing Nagasaki 
Harbor, the approach of the evening was easily effected by 
dimming lamps, while at the same time the lights in distant 
homes and upon a pictured battleship at anchor in the roadstead 
came into play in the most natural manner. By delicate wiring 
methods the appearance of persons carrying lanterns about the 
ship was simulated, and the crowning success was produced 
by a regularly flashing lighthouse, seen at the harbor’s edge, 
apparently many miles away. 

The value of the low-voltage electric circuit in the produc- 
tion of lightning effects in such plays as “Faust” and “Rip Van 
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Winkle” need not be elaborated here. The intense light emitted 
by short-circuiting terminals and drawing an arc behind the 
scenes enables the most picturesque effects to be secured. In 
a recent performance of “Hamlet” there is no question that 
the illusion of the “Ghost” was heightened by the use of special 
screened projection lighting along electrical lines. In all fancy 
dancing under different colored lights the electric projector 
offers a safe and reliable means of producing the requisite 
surroundings. In the new Boston Opera House, it is planned 
to enhance the brilliancy of dancing scenes by the use of a 
special glass floor, with arrangements of electric lamps beneath 
to meet all sorts of conditions. Perhaps the most recent exam- 
ple of electric illumination in theatrical work is afforded by 
the arrangements made for the production of “Joan of Arc” 
at the Harvard Stadium, Cambridge, Mass., ‘by Miss Maude 
Adams, for the benefit of the Germanic Museum. The per- 
formance of this play out-of-doors at night required the use 
of arc lamps on the Stadium structure for guiding patrons to 
These 
lamps were cut off a few moments before the play began, and 
were replaced by two electric searchlights with thirty-inch 
projectors. 


their seats, with electric lighting of entrances and exits. 


Small colored incandescent lamps were also used 
here for calling players to the stage, instead, of relying upon 
the usual call-boys. To obtain the effects of wind, rain, and 
thunder, a motor-driven forge blower has been used, connected 
with various sized whistles, and in combination with this a 
cylinder lined with corrugated iron and partially filled swith 
shot is operated. Another motor-driven device is a 200-pound 
car, which is run back and forth upon planking to represent 
the rumbling of distant thunder, while a second device to convey 
the idea of the gathering fury of the storm is a horsehide drum 
six feet square, strung with balls of different size, the whole 
arrangement being revolved by a motor. There is no question 
that the use of small motors for work of this kind will be 
greatly extended in the future. 


THE INSTITUTE CONVENTION. 


The annual convention of the American Institute of Elec- 
trical Engineers will be held at Frontenac, N. Y., in the Thou- 
sand Islands, June 28 to July 1, where one of the famous sum- 
mer resorts of the country should attract a large attendance, 
for the diversions, to give edge to the more serious business of 
the occasion, will be many. An excellent programme, published 
on another page, assures plenty of exercise for the mind and 
there will be a parallel session for those who desire to special- 
ize, particularly in iron and steel rolling-mill work, which is 


attracting unusual attention nowadays. 


THE INDEX FOR VOLUME LIV. 

The Index for Vol. LIV of the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN is distributed with each copy of this 
issue. Everyone is urged to preserve this copy, as the pub- 
lishers cannot make an additional distribution. 
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AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


ANNUAL CONVENTION, FRONTENAC, N. Y., 
JUNE 28-JULY 1. 


The annual convention of the Ameri- 
can Institute of Electrical Engineers will 
be held at Frontenac, Thousand Islands, 
N. Y., June 28 to July 1. The natural 
attractions of this famous summer resort 
will undoubtedly attract a large attend- 
ance. An excellent programme has been 
arranged, and the entertainment features 
insure a pleasant period of recreation in 
addition to the technical session. The 
following programme has 
nounced : 


been an- 


Monday, June 28. 
Morning Session—10 a. m. 

President's Address, by Louis A. Fergu- 
son. 

“The Convection of Heat from Small 
Copper Wires,” by A. E. Kennelly, C. A. 
Wright and J. S. Van Bylevelt. 

“Alternator for 100,000 Cycles,” by E. F. 
W. Alexanderson. 

“Method of Testing Transformer Core 
Losses Giving Sine-Wave Results on Com- 
mercial Circuits,” by L. W. Chubb. 

“Testing of Transformer Steel,” by M. G. 
Lloyd and J, V. S. Fisher. 


Afternoon Session—2 p. m. 


“A Sketch of the Theory of the Adjusta- 
ble-Speed, Single-Phase, Shunt, Induction 
Motor,” by F. Creedy. 

“Repulsion Motor with Variable-Speed, 
Shunt Characteristics,” by E. F. W. Alex- 
anderson. 

“The Heating of Induction Motors,” by A. 
Miller Gray, 

“Reduction in Capacity of Polyphase 
Motors Due to Unbalancing in Voltage,” by 
S. B. Charters, Jr., and W. A. Hillebrand. 

“The Current Locus of the Single-Phase 
Induction Motor,” by A. S. Langsdorf. 

“Multispeed Induction Motors,’ by H. G. 
Reist and H. Maxwell. 


Tuesday, June 29. 
Morning Session—10 a. m. 


“Output and Regulation in Long-Dis- 
tance Lines,” by P. H. Thomas, 

“Calculation of the High-Tension Line,” 
by P. H. Thomas. 

“Even Harmonics in Alternating-Current 
Circuits,” by J. B. Taylor. 

“The Resistance and Reactance of Ar- 
mored Cables,” by J. B. Whitehead. 

“Losses, Induced Volts and Amperes in 
Armor and Lead Cover of Cables,” by 
H. W. Fisher. 

Tuesday evening at 6 p. m. there will be 
a dinner and discussion by the Sections 
Committee and Section Delegates. 


Evening Session—8 p. m. 

“Corona Phenomena in Air and Oil and 
Their Relation to Transformer Design,” by 
W. S. Moody and G. Faccioli. 

“Surges on Cable Systems with Alumi- 
num Cell Protection,” by E. E. F. Creigh- 
ton and S. D. Sprong. 

“Split-Pole Converters and Storage-Bat- 
tery Regulation,” by J. L. Woodbridge. 


Wednesday, June 30. 
Morning Session—10 a. m. 
“Function of Fly-Wheels in Connection 


with Electrically Operated Rolling Mils,” 
by H. C. Specht. 


“Alternating-Current Motors versus Di- 


rect-Current Motors in Steel Mils,” by 
K. A. Pauly. 
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“Rolling-Mill Motors,” by E. W. Yearsley. 

“Electric-Driven Rolling Mills,” by E. 
Friedlander. 

“Power Requirements for Rolling High- 
Carbon Steel of Small Section,” by B. 
Wiley, 

“Electrical Control for Rolling-Mill Mo- 
tors.” by C. T. Henderson. 

“Automatic Motor Control,” by H. B. 
White. 

Parallel Session—Wednesday 10 a. m. 


“Some Considerations in Designing 
Heavy-Capacity Fuses,” by L. W. Downes. 

“Comparative Costs of Twenty-five-Cycle 
and Sixty-Cycle Alternators,” by C. J. 
Fechheimer. 

“Calculation of Iron Losses in Dynamo- 
Electric Machinery,’ by I. E. Hanssen. 

“Auxiliary Poles for Direct-Current Ma- 
chines,” by J. N. Dodd. 

“Electric Measurements on Circuits Re- 
quiring Current and Potential Trans- 
formers,” by L. T. Robinson. 

“Electromotive-Force Wave-Shape in Al- 
ternators,” by C. A. Adams. 


Thursday, July 1. 
Morning Session—10 a. m. 


“The Modern Telephone Cable,” by F. B 
Jewett. 

“Pole-Face Losses,” by C. A. Adams, 
A. C. Lanier, C. C. Pope and C. O. 
Schooley. 

“The Training of Non-Technical Men,” 
by C. R. Dooley. 

“The Value of the Classics in Engineer- 
ing Education,” by C. P. Steinmetz. 


Entertainment. 


The Convention Committee has made ar- 
rangements for the following events: 

Monday evening, June 28, there will be a 
reception and dance at Hotel Frontenac, 

Tuesday afternoon, June 29, there will be 
a qualifying round in a handicap golf 
tournament. The first eight will qualify 
for the semi-finals. There will also be a 
women’s putting contest, accompanied by 
first, second and third prizes. 

Tuesday evening, June 29, there will be 
a women’s bridge tournament. 

Wednesday morning, June 30, there will 
be a daylight excursion for women through 
the Thousand Islands on a large steamer. 

Wednesday afternoon, June 30, the semi- 
finals of the golf match and a driving con- 
test will be held. 

Wednesday evening, June 30, there will 
be a searchlight trip of fifty miles among 
the islands on a large steamer for both 
men and women. 

Thursday afternoon, July 1, the finals of 
the golf tournament will take place. 

In addition to first, second, and third 
prizes in the women's putting contest, the 
following prizes will be given: First prize 
for men in golf tournament, also runner-up 
prize in men's golf tournament. There 
will be prizes for the best net score and 
the best gross score, as well as first and 
second prizes in the driving contests. 

There will also be first, second, and 
booby prizes in the women's bridge whist 
tournament. 

Prizes will also be given for the largest 
fish caught during the convention and also 
for the largest “catch.” 

It is proposed to have available a num- 
ber of launches, which can take small par- 
ties around the islands, these parties to be 
made up by the individuals wishing to 
take the boat rides. Application may be 
made to any member of the Convention 
Committee. Golf will be available for men 
and women at any time, as the golf links 
are adjacent to the hotel and are readily 
accessible. There is a fine nine-hole 
course. Individuals can obtain guides and 
rowboats at a minimum charge for fishing 
at any time. The fishing is excellent. 
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Schedule of Events. 
Frontenac, N. Y., Convention of A. I. E. E, 
June 28 to July 1, 1909. 


Monday, June 28, 10 a. m. convention 
session; 2 p. m. convention session; 9 
p. m., reception and dance, Hotel Fronte- 
nac. 

Tuesday, June 29, 10 a. m., convention 
session; afternoon, golf tournament; 8 
p. m., convention session; women’s bridge 
tournament. 

Wednesday, June 30, 10 a m., conven- 
tion session; 10 a, m., parallel session; 
steamboat excursion for women; afternoon, 
semi-finals in golf tournament; evening, 
searchlight excursion, ou 

Thursday, July 1, 10 a. m., convention 
session; afternoon, finals, golf tournament. 


ede 
A League of Electrical Interests at 
St. Louis. 

On May 8 a dinner was held by a num- 
ber of prominent men in St. Louis for 
the preliminary discussion of the forma- 
tion of a league of electrical interests. A 
committee was appointed at this meeting 
to suggest a permanent form of organ- 
ization. Another dinner was held on 
June 15, and the committee suggested 
that the organization shall be known as 
the “League of Electrical Interests.” The 
representatives of the various electrical 
interests in St. Louis, recognizing the 
leck of co-operation either among them- 
selves or with the public, aim to bring 
together in fraternal spirit and in co- 
operation all those interested in or iden- 
tified with the electrical interests of the 
city of St. Louis. 

The meeting was presided over by: 
A. Layman, general manager of the Weg- 
ner Electric Manufacturing Company. 
An address was made by C. A. Houts, 
one of the leading attorneys of the city, 
in which the opportunities of such gri 
organization to take a leading part in 
many phases of civic action was pointed 
cut. The newspapers of the city wee 
well represented, and gave the mecting 
considerable publicity. As a result of 
this, Mr. Robbins, the secretary of the 
organization, has already received com- 
munications from two bodies in the city 
of St. Louis, asking the co-operation of 
the new league. : 

An address was made by Frank N. 
Jewett, manager of sales of the Wagner 
Electrie Manufacturing Company, 1 
which a vigorous statement of the plans 
of the organization and the effectiveness 
which hearty co-operation would bring 
about were emphasized. . 
' Capt. Robert MeCullech, vice-presi- 
dent of the United Railways Company of 
St. Louis, was elected president of the 
organization. Upon assuming the chair 
Captain McCulloch delivered a vigorous 
speech indicating his active interest 1 
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ihe organization and the possibilities for 
effective work in the future. 

The committee of organization, which 
has under way the completing of plans 
already outlined, is as follows: Captain 


R. McCulloch, chairman ex-officio; S. A. ° 


Hobson, H. H. Humphrey, F. E. New- 

bery, W. Robbins, secretary, ex-officio. 

He 
Canadian Electrical Association. 

The nineteenth annual convention of 
the Canadian Electrical Association was 
held at the Chateau Frontenac, Quebec, 
Canada, on June 16, 17, and 18. It was 
seven years since the association had held 
a convention in Quebec, and the recollee: 
tion of its charms and historie place: 
therefore brought out an exceptionally 
good attendance. The convention meet- 
ings showed a decided increased interest 
in matters relating to electrical men, and 
the discussions of the papers presented, 
while not very extended, brought out the 
most pertinent aspects of the questions of 
the day. 

The first session of the convention, that 
on Wednesday morning, was devoted prin- 
cipally to routine business matters. Fol- 
lowing the address of President W. N. 
Ryerson, there were presented the reports 
of Secretary-Treasurer T. S. Young, and 
of various committees. B. T. McCor- 
mick, of Allis-Chalmers-Bullock, Limited, 
Montreal, read an interesting paper on 
“Synchronous Motors for Correction of 
Power-Factor.” 


At the afternoon session papers were pre- 
sented by L. W. Pratt, of the Hamilton 
Electrie Light and Power Company, on 
“Power Rates for Central Stations;” S. 
E. Doane, of the National Electric Lamp 
Association, Cleveland, Ohio, on “The 
Conservation of Our Natural Resources 
Through the Use of High-Efficiency 
Lamps ;” R. J. Smith, of the Canadian 
Electrice and Water Power Company, 
Perth, Ont., on “The Small Central Sta- 
tion and Its Practical Management ;” 
and by R. F. Pack, of the Toronto Elec- 
trie Light Company, on “Accounting for 
Electrical Companies.” 

At the session held Thursday papers 
were submitted by G. P. Cole, of Alis- 
Chalmers-Bullock, Montreal, on “Consid- 
erations Affecting the Choice of Type in 
Transformers ;” Professors L. A. Herdt 
and J. Dalemont, of McGill University, 
Montreal, on “Electrolytic Lightning 
Arresters;” and by W. A. Bucke, on 
“Power-Plant Statistics.” Following this 
there was a topical discussion on busi- 
hess-getting methods, that was led by 
E. J. Phillip, of Berlin. Ont., H. O. Fisk, 
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of Peterboro, Ont., and E. A. Evans, of 
Quebec. 


The Friday session began with a topi- 


cal discussion on the use of transformers 


for general distribution that was opened 
by J. W. Purcell, of Walkerville, Ont., 
P. S. Coate, of Chatham, Ont., and I. H. 
Wright, of North Bay, Ont. This was 
followed by a paper on “Gas Engines and 
Plants,” by Wm. F? Flint, of the West- 
inghouse Machine Company, Pittsburg, 
Pa., and a paper on “Insurers and In- 
sured; [Illusions and Delusions,” by E. 
P. Heaton, of the Canadian Manufac- 
turers’ Association, Toronto, Ont. After 
a general discussion of the rules of the 
Railway Commission of Canada govern- 
ing the crossing of railways by electric 
wires and the transaction of other busi- 
ness matters, the convention finally ad- 
journed. 

One of the matters disposed of was the 
ennual election of officers, as the result 
of which there were chosen for the vear 
1909-10 the following: President, W. 
N. Ryerson, general manager of the Great 
Northern Power Company, Duluth, Minn. 
(re-elected) ; first vice-president, P. S. 
Coate, Chatham, Ont.; second vice-pres- 
ident, E. A. Evans, Quebec; secretary- 
treasurer, T. S. Young, Toronto (re- 
elected). As members of the managing 
committee there were chosen the follow- 
ing, the first four named being re-elected: 
R. S. Kelch, Montreal; R. G. Black, To- 
ronto; A. A. Dion, Ottawa; H. O. Fisk. 
Peterboro, Ont.; A. L. Mudge, Toronto; 
R. J. Smith, Perth, Ont.; W. L. Adams, 
Niagara Falls; W. M. McFarlane, Corn- 
wall, Ont.; and F. A. Chisholm, St. 
Johns, Quebec. 

Among the entertainment features that 
were enjoyed by the members and guests 
were trolley rides about Quebec on 
Wednesday evening, visits to Laval Uni- 
versity and to Chaudiere Falls on Thurs- 
day afternoon; dinner at the famous 
Kent House, Montmorency Falls, and 
performance at the rustic theatre on 
Thursday evening; steamer rides around 
Quebec harbor and to the site of the col- 
lapsed bridge on Fridav afternoon, and 
a band concert on Dufferin Terrace that 
evening. Informal inspections were also 
made to the various power houses and 
substations in and near Quebec. Special 
arrangements were made for the enter- 
tainment of the ladies. General satisfac- 
tion was expressed with the arrangement 
of the programme, in which both busi- 
ness and pleasure were mingled in a 


proper balance for the benefit of all who 


attended the convention. A more de- 
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tailed report of the technical proceedings 
will be given in the next issue of the 
ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN, 


(7 
The Chicago Electric Club. 

At the noonday meeting of the Chicugo 
Electric Club, held in the grill room of 
the Chicago Automobile Club on Wednes- 
aay, June 16, owing to the absence of the 
speaker for the day, an informal discus- 
sion of the early days of electrical devel- 
opment was indulged in. The first 
speaker was W. D. Ray, of the Chicago 
Sanitary District, who took his listeners 
back twenty-odd years with a number of 
iuteresting reminiscences. Mr. Ray was 
followed by Donald M. Carter, who told 
of some of his early struggles with the 
cld Sperry regulator and the first plant 
which was installed for the Union Rail- 
way in Chicago. 

J. B. Mabbs, chief engineer of tne 
Chicago Board of Trade, followed with 
his reminiscences. Mr. Mabb started with 
the old M. C. Bullock Company in 1880, 
at whose plant an installation of six 
Brush are lamps was installed in 1881, 
the bare copper wire being fastened to the 
wooden beams with staples and running 
from eight to ten inches apart. He also 
described the lighting of the old Expo- 
sition Building and called attention to the 
old incandescent lighting switchboard, 
which, it will be remembered, was built of 
maplewood flooring. 

The discussion was also participated 
in by Messrs. Millard, Pomeroy, Scheible 
and Keily. : 

Upon a motion of the entertainment 
committee it was decided to hold a picnic 


on Saturday, July 17, the place to be de- 
cided later. 


ee 
Whitney Power Project. 

The rapid completion of the Whitney 
waterpower development at Salisbury, 
N. C., said to be the second largest in 
the United States, and on which several 
million dollars have been expended, is 
said to be assured by the report filed by 
Special Master Price in the case of the 
T. A. Gillespie Company, of Pittsburg 
and New York, against the Whitney 
Company. 

George I. Whitney, of Pittsburg, was 
president of the Whitney Company. The 
report allows the claim of T. A. Gillespie, 
for the T. A. Gillespie Company, in full, 
thereby establishing the priority of his 
lien for $300,000 over a mortgage which 
is held by the Bankers’ Trust Company, 
of New York. 
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Chicago Section, Illuminating Engineer- 
ing Society. 

The concluding meeting for this season 
of the Chicago Section of the Illumi- 
nating Engineering Society was held at 
noon, June 17, in the Chicago room of 
the Great Northern Hotel. The meeting 
was exceptionally well attended, as the 
annual election of officers for the ensuing 
year was scheduled to take place. This 
matter was brought to the attention of 
the society through the report of the nom- 
inating committee, which was unant- 
mously adopted, and the following de- 
clared elected as the officers for the 
coming vear: Albert Scheible, chair- 
man; T. R. Beebe, secretary; J. R. Cra- 
vath and E. W. Lloyd, managers. Fol- 
lowing this election short addresses were 
made by the incoming chairman and sec- 
retary. 

An illustrated lecture on “Decorative 
Lighting”? was delivered by Albert Frank 
Horton, of the “Electric Shop” of the 
Commonwealth Edison Company. The 
speaker declared that lighting to be ef- 
fective must be in good taste as well as 
efficient. The architect is the storm cen- 
ter between the decorative and construc- 
tive industries. The design of fixtures 
is of prime importance, because on the 
efficacy of the lighting from them de- 
pends the resulting display of the objects 
illuminated. The fixtures must be in 
architectural harmony with the general 
design and purpose of the room. The 
fixture designer must be in sympathy 
with the architect and the illuminating 
engineer. The contract for the fixtures 
should receive early attention, in order 
to have the proper amount set aside for 
their cost. Verv commonly the fixtures 
are left almost to the last, when the 
owner has almost exhausted the funds he 
proposes to put into the building. The 
speaker considered that five per cent of 
the cost of the building was necessary for 
appropriate fixtures. 

Mr. Horton does not believe that much 
light should be cast on the floor, and 
more light than usual should be dis- 
persed to the walls and ceiling. If the 
walls. ceiling and furniture of the room 
are of a light color, a low degree of il- 
lumination is needed, but if dark, much 
lighting is required. The proportions of 
the room can he distorted by the placing 
and the character of the lighting. Local 
and general illuminating must be treated 
separately. For local lighting a too con- 
centrated illumination is now very com- 
mon and for general lighting uneven dis- 


tribution is prevalent. The speaker ad- 
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vocated the use of side lights as well as 
ceiling lights for illuminating the space 
between the wainscoting and frieze on 
the walls. In high rooms only should 
very bright sources be used, and then 
they should be placed near the ceiling. 

Following Mr. Horton’s general re- 
marks, a large number of views were 
thrown on the sereen that illustrated 
various interiors “properly and in 
many cases improperly illuminated. The 
speaker criticized these from both the 
artistic and illuminating standpoints. 
Quite a number of fixture designs were 
also shown that were declared to be par- 
ticularly appropriate for those interiors 
that had been shown to be improperly 
treated. In some cases an elaborately 
furnished room was shown with fixtures 
that were too plain or not of the same 
style of architecture. In others the fix- 
tures were too elaborate or of too many 
varieties. A number of very beautiful 
rooms were shown in which the fixtures 
harmonized excellently with the general 
decorative scheme. 


ede 

New York Section, Illuminating Engi- 
neering Society. 

The last mecting of the present season 


was held by the New York Section of the. 


Iiluminating Engineering Society on the 
evening of June 10 at the United Engi- 
neering Societies Building. When Chair- 
man E. L. Elliott called the meeting to 
order the room was completely filled and 
after a short business meeting Louis J. 
Auerbacher was introduced. His paper 
was on the “Evolution and Development 
of the Flaming-Are Lamp.” 

He called attention to the fact that the 
cored carbon dates back as far as com- 
mercial are lighting in this country. In 
1899 the Weston Machine Company man- 
ufactured 150 flaming-are lamps, which 
were not successful, principally owing to 
their yellow light. 


In 1900 Bremer obtained his first 


American patent, and in the same year 
cxhibited a lamp at the Paris Exposition. 
The carbons had a life of only five to 
six hours and the lamp did not become a 
ccmmercial success until the carbon man- 
ufacturers took hold of them, so that now 
carbons are made which will burn for 
twenty hours. 

About the same time that Bremer was 
working with his inclined-carbon are 
Blondel took up the development of a 
lamp using vertical carbons, and in the 
last year the Siemens-Halske Company 
has brought out a similar lamp. In 1905 
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Heinrich Beck brought out his supported- 
carbon or so-called gravity-fecd lamp. 

The comparatively short run of the 
flaming arc, viz., about twenty hours, has 
worked much to prevent its general in- 
troduction, especially in the United 
States, where the costs of carbon and 
labor are high. 

In 1903 the Westinghouse-Bremer 
lamp, having five sets of carbons with a 
life of forty hours, was introduced in 
England. Early this year an Excello 
lamp having two sets of carbons and a 
life of thirty hours, was brought out. In 
1908 another tvpe of flaming arc was 
brought out by Jandus, called the “Re- 
generative.” — 

The discussion was opened by Mr. 
Martin, who inquired as to the use of 
jarge versus small units in commercial 
lighting. In reply Mr. Auerbacher stated 
that the standard so-called 3,000-candle- 
power and  2,200-candlepower lamps 
would be as large as would seem neces- 
cary, and that, as far as small units were 
concerned, the ten-ampere arc is about as 
low in current as can be successfully op- 
erated. 

Mr. Gardner asked if the tendency, as 
regards color, was toward the white light. 
Mr. Auerbacher said that although the 
customers usually ask for the carbons 
which give a white light, it was found 
that after they became accustomed to the 
yellow light they were generally more 
satisfied, especially as the efficiency of the 
yellow carbon is forty per cent higher 
than that of the white carbon. 

Mr. Millar called attention to the fact 
that 6.6-ampere lamps had been used 
successfully on series circuits in Boston 
and that a three-ampere arc was €X- 
hibited at the recent Atlantic City con- 
vention. 

Mr. Wohlauer referred to the fact that 
the magnetite and titanium lamps were 
not included in the paper, and in reply 
the author stated that he had left them 
out on purpose, as they do not belong 
to the flaming type and are in a separate 
class entirely. 

Professor Ganz called attention to sev 
cral features of the Jandus are which 
would seem to make it most satisfactory 
for indoor use. He also inquired as to 
the meaning of 3,000 candlepower. In 
reply, Mr. Auerbacher stated that the 
Jandus lamp had not been perfected and 
further that the fumes from the present 
flaming-are lamps were considerably less 
than had been formerly the case. Re- 
garding candlepower,. the Bureau of 
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Standards was now working upon this 
question, but at present the manufac- 
turers’ ratings were used. 

The discussion was closed by E. L. 
Elliott in a most interesting manner, as 
he took up many of the points raised 
during the discussion and reviewed them 
with many telling comments. 

The second paper of the evening was 
not printed in advance and it consisted 
mainly of a topical discussion by the au- 
thors, E. B. Rowe and A. A. Wohlauer, 
on “The Illumination Efficiencies of Va- 
rious Types of Lighting Installations.” 
ese i 
Reconstruction of Street-Car Tracks in 

Chicago. 

At the meeting of the Western Society 
of Engineers, held on the evening of June 
16, George Weston, representative of the 
City of Chicago on the Board of Super- 
vising Engineers, Chicago Traction, pre- 
sented a paper on the “Reconstruction 
of Street-Car Tracks in Chicago.” As 
a whole, the paper was devoted to the 
design and construction of the actual 
trackwork now being carried out. 

Three types of construction had been 
decided on. In the first a concrete foun- 
dation was used, with steel ties placed 
four feet apart and entirely embedded in 
concrete. The second type is similar to 
the first, except that treated wood ties 
are used in connection with tie plates 
and screw spikes for fastening the rail 
to the tie. A modified form of the sec- 
ond type, known as No. 2A, provides for 
the tie spacing of .three feet, center to 
Type No. 3 consists of a rolled 
broken-stone foundation with wood ties 
at three-foot centers and tie plates and 
screw spikes, as in type No. 2. Type 
No. 2A has been used mostly. The third 
type is being used for emergency and 
special work and in unimproved streets. 

The wood ties used receive a preserva- 
tive treatment with the chloride-of-zine 
process. This, it was believed, would be 
amply sufficient, inasmuch as the ties are 
embedded in concrete, so that there is 
little opportunity for the preserving salt 
to wash out. The general design of the 
trackwork was to make the substructure, 
consisting of the foundation and ties, 
substantially permanent, and to enable 
the superstructure, consisting of the rails, 
he rods and paving, to be renewed when 
worn out without disturbing the sub- 
structure. | 

A careful study of the subject of bond- 
ing led to the adoption of electric weld- 
ing for this purpose on all straight work. 
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The rails used are of fifty-six and fifty- 
eight-foot lengths, and the joints are of 
equal or better conductivity than the rail 
itself. Special work has been joined by 
means of bolted joints, and at these cop- 
per bonds are used in conjunction with 
auxiliary copper cables, embedded be- 
tween the tracks. In laying out the spe- 
cial work great care was taken to arrange 
curves so that with the long cars in use 
ample clearance is provided for cars op- 
erating in opposite directions without in- 
terference or delay. The special work is 
built up in many cases of solid man- 
ganese steel and in other cases hardened- 
center construction, applying the same 
material, has been used. Practically all 
of the concrete work done has been by 
the aid of concrete-mixing machines, of 
which each of the companies made use 
of a special type. 

After the first few months of construc- 
tion work, a study was made of the rigid- 
ity and action of the different types of 
track construction under traffic condi- 
tions. An instrument called a deflec- 
tometer was made use of. It was found 
that the maximum vertical deflection was 
only five-sixty-fourths inch and that the 
average seemed to be one-thirty-second 
inch. No deflection whatever was ob- 
served in the concrete, and in only verv 
few cases was any deflection of the ties 
recorded. It was noticed that in almost 


‘every test horizontal movement of the 


rail was recorded; the average movement 
was about one-sixty-fourth inch. 

In opening the discussion, H. B. Flem- 
ing, chief engineer of the Chicago City 
Railway Company and its representative 
on the Board, described briefly the three 
ways made use of to handle the traffic 
during the reconstruction. The first 
method was single-track operation with 
turnout switches on lines where the traf- 
fic was comparatively light. The second 
by diversion to nearby parallel lines. The 
third by laying a temporary third track 
near the curb line. This last method has 
been used mostly, and has given very 
good results. By means of it on the most 
important lines the densest traffic, having 
a headway of only twenty seconds between 
cars, was maintained better than in nor- 
mal operation where the street traffic 
offers impediments. 

P. E. Green, engineer of the Board of 
Local Improvements, City of Chicago, 
submitted a written discussion, in which 
he criticized many of the methods and 
plans that have been used in the recon- 
struction work. He found fault particu- 
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larly with the beveled edge of the rail 
section, which he claims resulted in poor 
paving adjacent the rails. 

R. F. Kelker, Jr., division engineer in 
charge of track work, spoke at length 
upon the electric welding process made 
use of. The direct trolley current is con- 
verted into alternating current of about 


_ 800 volts and then transformed to about 


five volts and 30,000 amperes for the 
welding circuit. Three welds are made 
at each joint. When the temperature is 
correct, according to the judgment of the 
foreman in charge, great pressure is ap- 
plied by hydraulic means. The speaker 
contrasted the method used with that em- 
ploying cast welds, and stated that elec- 
tric welding was doubtless best for the 
particular section of rail adopted. No 
provision whatever is made for tempera- 
ture expansion, nor in accordance with 
the season when the welding is done. 
Only a very small percentage of failures 
have resulted. It has been noticed that 
over ninety per cent of the few breaks 
that do occur are outside of the welding 
bar, that is, in the rail proper, sometimes 
even in the middle of the rail. 

In reply to questions by C. R. Dart, 
in regard to the experience with man- 
ganese steel casting for special work, Mr. 
Weston stated that much difficulty has 
been met with by the manufacturers, and 
only a small part of the pieces cast were 
ever submitted to the Board’s inspectors 
at the foundry on account of the large 
number of defective castings. Answer- 
ing the objections of Mr. Green, Mr. 
Weston explained why the bevel was 
adopted on the rail section, and he 
showed that the manner in which the 
paving had been planned was not that 
in which the city had directed it to be 
carried out. He also stated that the de- 
lays that have occurred were largely dua — 
to the Board of Local Improvements; 
notwithstanding this, however, remarka- 
ble progress has been made, and by far 
the greater part of the reconstruction 
work is now completed. 

Others that joined in the discussion 
were E. N. Layfield, W. F. Graves, Mr. 
Goodenough and President Allen. 

, ceo 

The cost of the central-station plants 
existing in 1907 in the United States 
was just $1,000,000,000; the capitaliza- 
tion of telephone systems was $1,100,- 
000,000, and the capitalization of street 
railroads was about $4,000.000,000, mak- 
ing a grand aggregate of $6,100,000,000, 
and for 1908 about $7.000,000,000. 
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THE CONTROL SWITCHBOARDS FOR 
THE POWER HOUSE EQUIP- 
MENT AT THE INDIANA STEEL 
COMPANY’S NEW GARY WORKS 


BY E. A. LOF. 


The generating equipment of the pres- 
ent power house for the Indiana Steel 
Company’s new Gary works consists of 
nineteen 2,000-kilowatt generators. Sev- 
enteen of these are direct-connected to 
horizontal, twin-tandem, double-acting 
gas engines, while two of the units are 
Curtis steam  turbo-gencrators. Seven- 
teen of the generators are of the alter- 
nating-current type, wound for three- 
phase, twenty-five cycles, 6,600 volts, and 
two are of the direct-current type, wound 
for 250 volts. Gas for the engines is ob- 
tained from the eight blast furnaces now 
installed at the works. 

On account of this large capacity, the 


north of the power house. 


gether and run in multiple, and also so 
that they can be connected in parallel 
with the two direct-current generators in 
station No. 3. 

For the regulation of the fluctuations 
in the alternating-current load, there is 
provided one 8,000-ampere-hour storage 
battery, located in a separate building 
The alternat- 
ing-current regulation is done by means 
of a 2,000-kilowatt, split-pole rotary con- 
verter, with the necessary auxiliary ma- 
chinery, such as synchronous motors, con- 
verters, etc. A spare rotary converter is 
also provided. For the direct-current 
regulation, two 2,000-ampere, sixty-volt 
booster sets are installed, with the neces- 
sary exciter and regulator. 

The connections for the alternating- 
current generators are shown in Fig. 2, 
from which will be seen that there are 
two separate sets of three-phase alternat- 
ing-current busbars and that the gener- 
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from the generator side as well as from 
the busbar side. 

As stated before, there are two sets of 
three-phase busbars. These busbars con- 
sist of laminated copper bars one-fourth 
by three inches, supported on high-ten- 
sion insulators, and located in brick com- 
partments right above the generator oil 
switches, as shown in Fig. 3. 

The alternating-current feeder circuits 
are fed from the busbars through two oil 
switches for each feeder, one switch for 
each set of the busbars. The wiring dia- 
gram for the connection is shown in Fig. 
6, and the arrangement of the structure 
in Fig. 3. The oil switches are of the 
same type as for the generators, but have 
automatic overload instead of reverse-cur- 
rent protection. The relays are of the in- 
verse-time-limit type and are mounted on 
a switchboard panel, as shown in Fig. 5. 

Each feeder circuit is equipped with 
disconnecting switches on each side of 
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FIG. 1—PLAN AND ELEVATION OF POWER STATIONS NOS. 2 AND 3 AT THE GARY STEEL WORKS. 


power house is divided into two stations, 
power stations Nos. 2 and 3, respectively. 
Station No. 2 consists of eight gas-engine- 
driven alternating-current generators and 
two alternating-current turbo-generators. 
while station No. 3 consists of seven gas- 
engine-driven alternating-current gener- 
ators and two gas-engine-driven direct- 
current generators. Both these stations 
have entirely separate switchboard equip- 
ments, but provision is made in the same 
sc that the two stations can be tied to- 
gether and operated in parallel. Fig. 1 
shows a general plan view of the power 
house, units 1 to 9 belonging to station 
No. 3, and units 10 to 19 to station No. 2. 

For the excitation of the generator 
fields there are provided three 500-kilo- 
watt, 250-volt exciters, direct-driven by 
three-phase, twenty-five-cycle, 6,600-volt 
evnchronous motors, One of these ex- 
citers is for station No. 2, the other for 
station No. 3, and the third for spare 
purposes, Provision is made, however, 
eo that all the exciters can be tied to- 


ator leads are branched out in two cir- 
cuits, each feeding through an oil switch 
into one set of the busbars. The leads 
which connect the alternating-current 
generators with the busbars consist of 
paper-insulated, three-conductor, lead- 
covered cable, running in the basement 
in a cable table and up to the generator 
cil switches, which are located on the 
main floor, as shown in Fig. 3. The oil 
switches are of the oil-insulated cell type, 
electrically operated and non-automatic, 
that is, not provided with overload fea- 
ture. Instead of this, there is provided 
for each set of generator switches a re- 
verse-current relay, which will automat- 
ically open the generator switch upon a 
reversal of current through the generator 
lcads. These reverse-current relays are 
mounted on a separate panel, which is 
located at the end of the busbar structure. 
This panel is shown in Fig. 4. On each 
side of the generator oil switch, there are 
three disconnecting switches, so that the 
cil switch can be entirely disconnected 


the oil switch, and for each circuit there 
is provided a multi-gap lightning arrester 
located on the inside wall, where the feed- 
ers leave the building. Each arrester has 
three disconnecting switches so that the 
arrester can be disconnected from the cir- 
cuit for repair and inspection. To each 
set of the busbars is connected one set of 
three-phase electrolytic lightning arrest- 
ers. Fig. % shows the substantial con- 
struction of one of the 1,200-ampere, 
6,600-volt disconnecting switches. 

The busbar and oil-switch structure is 
built of brick with concrete barriers and 
all the outside surfaces are lined with 
white enameled brick. To give the struc- 
ture a very substantial construction to 
withstand the vibration from the generat- 
ing equipments, an iron skeleton frame- 
work was built for reinforcing the brick- 
work, and this has proved very satisfac- 
tory. 

The doors for the oil switches are of 
a very light but substantial construction, 
being made; of; asbestos wood and pro- 
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vided with a transparent wire-glass so 
that the interior of the switch can be 
seen without removing the doors. 

In station No. 2 there are installed 
ten 10,000-kilowatt feeder circuits, and 
in station No. 3 nine circuits of the fol- 
lowing capacities: Two of 10,000 kilo- 
watts, two of 3.000 kilowatts, two of 
2,500 kilowatts, and three of 1.000 kilo- 
watts. Besides these there is one 9,000- 
kilowatt circuit which is stepped up to 
22,000 volts and connects through a trans- 
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Fig. 8 shows the wiring diagram for 
the direct-current generators. From this 
will be seen that these generators are pro- 
tected with three-pole, carbon-break cir- 
cuit-breakers. The positive and equalizer 
circuit-breakers are non-automatic and 
rigidly connected and operated by one mo- 
tor, while the negative circuit-breaker is 
provided with overload and reverse-cur- 
rent coils and operated by a separate mo- 
tor. The positive circuit-breaker has a 
capacity of 10,000 amperes and that in 
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leads take place the reverse-current fea- 
ture will at once open the circuit-breaker, 
and the same cannot be closed until the 
voltage of the machine is the same as 
that of the busbars, so that no reversal of 
current is possible. The circuit-breaker 
panels, which are located on the main 
power-house floor in front of the respect- 
ive generators which they control, are also 
equipped with recording wattmeters. The 
generator leads consist of bare copper 
bars separated from each other by means 
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mission line with the works of the Illinois 
Steel Company at South Chicago. 

For tying the two stations together a 
tie line runs outside of the power house 
and connections from the same are made 
to the busbars in each station through two 
10,000-kilowatt automatic oil switches in 
the same manner as the feeder circuits 
are connected, with the exception, of 
course, that the necessary synchronizing 
apparatus is included. Both the 22,000- 
volt circuit and the tie circuits are pro- 
vided with multi-gap lightning arresters. 
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the equalizer 2,000 amperes. These two 
circuit-breakers are located on one panel, 
whereas the negative breaker, which also 
has a capacity of 10,000 amperes, is 
located on another panel. The panels are 
erected separately so as to have the op- 
posite polarities on separate switchboards 
and thus minimize the danger of short- 
circuits. This construction is shown in 
Fig. 9. The opening of the breakers com- 
pletely disconnects the generator from the 
busbars. Should, for any reason, a re- 
versal of the current in the generator 
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2 WIRING DIAGRAM FOR ALTERNATING-CURRENT GENERATORS. 


of copper spacers. The leads are sup- 
ported on hangers and brackets and insu- 
lated by slate as shown in Fig. 9. This 
shows also the main generator busbars, 
which are suspended on hangers under- 
neath the gallery floor. 

Four 500-kilowatt, one 1,000-kilowatt, 
three 1,500-kilowatt and cne 2,000-kilo- 
watt direct-current feeder circuits are 
provided and the feeder switchboard is 
located on the gallery right above the gen- 
erator switchboards. Like these, it is 
divided into two separate boards, one for 
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the positive leads, which are protected by 
carbon-break circuit-breakers, and one for 
the negative leads, which are equipped 
with knife switches. Fig. 10 shows this 


FIG. 2 


board. The circuit-breakers are provided 
with overload and inverse-time-limit at- 
{achments which will allow the circuit- 
breakers to stay closed when the load is 
et or less than the adjustment of the 
breaker; but should the current rise above 
the ampere value of the adjustment, then 
the time required for the breaker to open 
is decreased in inverse proportion to the 
square of the current. A recording watt- 
meter is mounted on each of the negative 
panels besides the knife switch. The di- 
agram shown in Fig. 11 gives an idea of 
how the feeder connections are made. 

All the carbon-break direct-current cir- 
-cuit-breakers are of the laminated brush 
type, motor-operated and controlled from 
the benchboard. When the control switch 
is thrown to the closing position the motor 
is put in circuit and a magnet is ener- 
gized. This magnet forces a worm on the 
end of the motor shaft into mesh with 
a worm gear, which is connected by means 
of a rod to the closing arm of the circuit- 
breaker, at the same time cutting out the 
control switch at the benchboard and 
thereby connecting the motor directly on 
the control bus. The circuit-breaker is 
fully closed in about three-fifths of a 


second, 


switch which opens the motor magnet and 


circuits, thus throwing the worms out of 
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at which time the position of 
the laminated contact operates another 
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throws the motor switch into the closing 
position. The circuit-breakers cannot be 
closed -if an overload exists in the circuit, 
nor is there any control from the time 
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mesh and at the same time putting the 
control switch into circuit ready to open 
the circuit-breaker, which action again 


.—-ALTERNATING-CURRENT BUSBAR AND OIL-SWITCH STRUCTURE. 


the motor is started until the breaker is 
fully closed. 

As before stated, there are provided 
three 500-kilowatf, 250-volt exciters direct 
driven by 6,600-volt, three-phase syn- 
chronous motors. One of these exciters 
is for the field excitation of the gas-en- 
gine-driven generators in power station 
No. 3, one for the excitation of the gas- 
engine-driven generators in station No. *, 
and one for spare. Besides these there is 
for the excitation of the two turbo-gener- 
alors one seventy-kilowatt, 125-volt in- 
duction-motor-driven exciter. The 500- 
kilowatt exciters are arranged so that they 
can be run either single or in multiple 
and also in parallel with the two 2,000- 
kilowatt, direct-current generators. Fo: 
cach svnchronous motor there are pro- 
vided two non-automatic, three-pole, sin- 
gie-throw oil switches with one double- 
pole, reverse-current relay, the connection: 
being approximately the same as for the 
generators. 

The exciter sets are started from the 
direct-current side from a separate start- 
ing bus. The starting is accomplished by 
closing a double-pole, non- -automatic cir- 
cuit-breaker, which connects in) the posi- 
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tive and equalizer leads, and the closing 
of this circuit-breaker energizes the auto- 
matic starter. When the last contactor of 
the starter is closed, which is indicated 
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charge switches and _ crosshead-type, 
motor-operated rheostats. These field 
switches and rheostats are also located 
in the basement close to the cable struc- 
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ing and minimizing the fluctuation of the 
load on the generating station. The bat- 
tery is divided into two parts connected 
in paralle!. each section consisting of 125 
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FIG. 6.—WIRING DIAGRAM FOR ALTERNATING-CURRENT FEEDER CIRCUITS. 


by a signal on the benchboard, and the 
motor is up to speed, the synchronous 
motor is synchronized with the main alter- 
nating-current busbars, after which the 
starting-breaker is tripped, which in turn ` 
disconnects the automatic starter. The 
exciter is then paralleled with the other 


exciters or the direct-current generators, 


¢ 
age 


the case may be, by closing the single- 
pole negative circuit-breaker first and 
then the positive breaker. 

The exciter switchboards are located 
in front of the respective exciter sets and 
ore of the same construction as the direct- 
current generator switchboards. The cop- 
Per connections are run to the basement 
and carried underneath the generator 
cable table past all the generators to the 
fields of which taps are made through 
double-pole, solenoid-operated, field-dis- 


ture and in front of their respective gen- 
erators. 


FIG. 7.—12,000-AMPERE, 6,600-VOLT DIS- 
CONNECTING SWITCH. 


The large storage battery which is 
installed in the battery house. north of 
the power house is intended for regulat- 


celis with seventy-four plates per cell. 
ach part is rated at 4,300 amperes with 
a momentary overload rating of two to 
three times this amount. 

For the direct-current regulation of 
this battery two 2,000-ampere, sixty-volt 
boosters are provided. These are of the 
interpole type, excited from a separate 
motor-driven exciter whose field excita- 
tion is regulated by means of a carbon 
regulator inserted in the positive feeder 
busbars. A single-pole, automatic, 2,000- 
ampere overload circuit-breaker is in- 
stalled in the positive generator leads and 
a single-pole, automatic, 500-ampere over- 
load circuit-breaker in the positive motor 
leads. Both these circuit-breakers are, 
besides the overload attachment, provided 
with low-voltage coils connected to the 
speed-limiting device Ón the, booster set. 
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The generator and motor circuit-breakers 
are also mechanically interlocked, but can 
be closed independently and are so wired 
up that whether closed from the bench- 
board or bv hand at the circuit-breaker 
switchboard, the generator circuit-breaker 
cannot be closed before the motor cir- 
cuit-breaker, nor can it be kept closed 
with the motor circuit-breaker open. In 
the negative leads are installed knife 
switches and the automatic contactor 
starters are connected so that the gener- 
ator circuit-breaker cannot be closed with 
the motor circuit-breaker closed and the 
starter open, thus preventing the booster 
generator from taking current from the 
busbars and running as a motor. Besides 
being excited from a separate exciter, the 
booster is provided with a double-throw 
field switch which makes it possible to ex- 
cite the booster field from. the main ex- 
citer busbars. 

Of the two 2,000-kilowatt rotary con- 
verters which are for the alternating-cur- 
rent regulation, one is a spare unit, but 
can also be used for regulating the power 
factor. Current is fed from the 6,600- 
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volt alternating-current main busbare 


through step-down transformers and the 
alternating-current side of the rotary is 


electrically-operated oil 


protocted with 


FIG. 9.—DIRECT-CURRENT GENERATOR 
SWITCHBOARDS. 
switches provided with overload and in- 
verse-time-limit relays. 
The rotary converter is started from 
the direct-current side, the positive lead 
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being provided with two single-pole mo- 
tor-operated circuit-breakers, one for 
starting and the other for running. The 
starting breaker has a capacity of 1,500 
amperes and the running breaker 10,000 
amperes. By means of knife switches 
the positive side of the rotary can be 
ecnnected to either the storage battery 
or to the direct-current positive bus. 

The automatic starter, consisting of six 
1,500-ampere magnetic contactors and one 
10,000-ampere toggle-joint switch, is con- 


500 KW.FEEDER 


CIRCUIT BREAKER 
CONTROL dus 


BRIOGE SWiTEH 


rh. oe 
REC wu. 
: ‘ 


"2000 amp 
f= 37.30. 


POW Tive FERS ER 833? 


W.M. RES. 


INDICATING 
LAMPI q 


$00 K W.CIR. AA 


1300 4wWw CiR.8SR 
CONTROL SWITCH. 


CONTROL SWITCH 


BENCSBOARD CONTROL BUS 


FIG. 11.—WIRING DIAGRAM FOR DIRECT-CURRENT FEEDERS. 


nected in the negative lead, which con- 
nects to the negative side of the battery 
through a 12,000-ampere automatic over- 
lead battery circuit-breaker and two knife 
switches, one for each section of the bat- 
tery. The starter was shown in Mr. 
Shover’s article in the Exectricat Rr- 
VIEW AND WESTERN ELECTRICIAN of 
April 3, page 611, Fig. 3. 

Before energizing the starting contact- 
ors the starting circuit-breaker must be 
closed. The closing of the first contactor 
automatically closes the second, and so on 
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until the last contactor energizes and 
closes the 10,000-ampere toggle-type con- 
tactor switch. When this is done the 
rotary 1s synchronized and connected to 
the main alternating-current busbars by 
means of the electrically-operated oil 
switches. These switches are provided 
with pallet switches, which, when clos- 
ing the oil switch, will energize a low- 
voltage. release on the starting circuit- 
breaker and trip the same. When this 
is done the rotary is paralleled and the 
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automatic running circuit-breaker closed. 
Should the rotary reach a dangerous speed 
or should the voltage drop down too low, 
the circuit-breaker will open, which is 
also the case if the oil circuit-breaker on 
ike high-tension side is opened. The con- 
trol switches for the running and start- 
ing-breakers are mechanically interlocked, 
preventing the running circuit-breaker to 
he closed when the starter is open, and it 
furthermore makes it pecessary to trip 
the running-breaker before the starter can 
he open. 
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The split-pole rotary converter is pro- 
vided with two field windings, one being 
excited from the main exciters and the 
other from a synchronous-motor-driven 
special synchronous converter. Each alter- 
nating-current generator lead is provided 
with a series transfurmer, the secondaries 
of which are connected to current-trans- 
former buses through pallet switches on 
the oil switches when these are closed. 
When they are open the transformers are 
short-circuited. The transformer buses, 
of which one set is provided for each set 
of main busbars, are connected through 
series paralleling switches to three total- 
izing compensator transformers, which in 
turn are connected to the alternating-cur- 
rent side of the synchronous converter. 
The auxiliary field-excitation current for 
the rotary is taken from the direct-cur. 
rent side of this converter. When sta- 
tions No. 2 and No. 3 are tied together 
the battery will regulate on both, but if 
the stations are not operated in parallel, 
no regulation is possible in station No. 2, 
the regulating transformers in this sta- 
tion being short-circuited. 

The synchronous motor driving the syn- 
chronous converter is started by means of 
auto-transformers, the necessary switches 
connecting the motor to three taps on the 
transformers. 

The storage battery, the rotary con- 
verter and the booster switchboards are 
located in front of generator No. 1 and 
directly underneath the direct-current 
feeder switchboard. Like this the set 
consists of two boards and contains all 
the motor-operated circuit-breakers, knife 
switches, etc., for the control of the above 
machinery. The copper connections con- 
sist of bars supported on brackets on the 
rear of the boards from which they run 
through the basement to the rotary con- 
verters, the boosters and the storage bat- 
tery. 

The automatic starters are equipped 
with separate closing and opening coils 
and are of the multiple-contactor tvpe, 
provided with magnetic blowouts. The 
first contactor is energized by the closing 
of the control switch on the benchboard, 
and when this contactor is closed it in 
turn energizes and closes the second, and 
so on, until the last contactor cuts out the 
last section of the resistance, which js 
indicated on the benchhoard by a signal 
lamp. The time taken for closing the 
ecntactors is governed by a series relay 
located on the starter proper. 

All oil switches, cirenit-breakers. start- 
crs, ete., are remote controlled from 
benchboards located on the gallery, as 
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shown in Fig. 12. The benchboards are 
divided in various sections so as to facili- 
tate the operation of the plant. 

Each board consists of a substantial 
frame construction with Monson Maine 
slate panels upon which are mounted the 
instruments, the control switches and the 
indicating lamps. The sides and rear 
of the board consist of removable sheet- 
steel sections. Easy access to the interior 


of the board is obtained by removing the 
Between the 


sheet-steel doors. instru- 


FIG. 13.—REAR VIEW OF ALTERNAT- 
ING-CURRENT GENERATOR 
CONTROL PANEL. 
ment panels and the control-switch panels 
there is a large open space which gives 
the operator a good view of the station. 

The small wiring is mounted on the 
interior of the board and terminates at 
{est panels, to which also is connected 
the wiring from the various oil switches, 
circuit-breakers, instrument transformers, 
ete., in the stations. These test panels 
afford an easy means for testing every 
circuit without breaking the wiring. Fig. 
13 shows the rear view of one generator 
bench panel upon which are mounted the 
control switches, indicating lamps and 
eynchronizing receptacles. 
` Each alternating-current generator panel 
js equipped with three alternating-cur- 
rent ammeters, one three-phase indicating 
wattmeter, one field ammeter, one volt- 
meter and one three-phase integrat- 
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ing wattmeter. Each alternating-current 
feeder panel is provided with three am- 
meters and one three-phase integrating 
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A nas 


wattmeter. The synchronous-motor pan- 
cls have one voltmeter, one three-phase 
indicating wattmeter and one three-phase 
integrating wattmeter. Each exciter and 
direct-current generator is equipped with 
one voltmeter and one ammeter, while 
each direct-current feeder is provided with 
one ammeter. 

The generator control switches are of 
the drum type, provided with attachments 
for the automatic synchronizer, while the 
control switches for the feeders and all 
auxiliary apparatus are of a special double- 
break construetion, as shown in the mid- 
dle of Fig. 13. The mechanical inter- 
locking device between two generator- 
control switches is shown in Fig. 14. 

The control wiring between the bench- 
boards and the various oil switches, cir- 
cuit-breakers, ʻete., consists of No. 6 to 
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No. 12 B. & S. double-braid rubber-coy- 
ered wires installed in electroduct conduit. 
For the station lighting both are lamps 


14.—MECHANICAL INTERLOCK FOR 
DRUM-TYPE CONTROL SWITCHES. 


FIG. 


and incandescent lamps are installed. 
Current for the arc lamps is taken from 
the 250-volt, direct-current system, while 
tle incandescent lamps are fed from 
the 6,600-volt, alternating-current system 
through step-down transformers. 

The Western Electric Company, of Chi- 


cago, has furnished the complete switch-- 


board equipment for this large plant. 
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THE SELF-CIRCULATING GIN FUR- 
NACE FOR THE ELECTRIC MAN- 
UFACTURE OF STEEL.' 


BY GUSTAVE GIN. 


I. THE GIN INDUCTION FURNACE. 


In induction furnaces, with uncovered 
canal, it is difficult to get uniform dis- 
tribution of the heat and of the refining 
reactions, because of the small heat con- 
ductivity and slow diffusibility of the 
melted material. Much improved results 
are obtained by securing a continual cir- 
culation of the melted matter, which 
mixes all parts thoroughly and renews 
continually the reacting surfaces. 

This object has been attained by 


FIG. 1.—PLAN. 


Schneider in the furnace described in his 
U. S. patent 761,920, and by Gin in 
his U. S. patent 875,801. Our furnaces 
contain receptacles for the metal alter- 
nately in sumps and narrow passages con- 
necting these, inclined and completely 
filled with metal. The whole forms a 
closed circuit in which the ascensional 
movement in the inclined connecting pas- 
ages produces a continuous circulation 
of the entire liquid charge. Figs. 1 to 4 
how the furnace which we have worked 
out with the firm of Schneider & Com- 
pany, and which has been constructed at 
Essen, Germany, by the Gesellschaft 
Friedrich Krupp. 

The furnace has two principal recep- 
tacles, a and b, united by the heating 
canals c. The vessel a is larger than b, 
and is called the working bath; it carries 
a tap door e for slag and a tap hole f 
for steel. The induction bobbins d sur- 
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round the two heating conduits c, and 
are cooled by forced ventilation. The 
whole furnace is mounted on an axle, so 
as to tilt it for running off slag and 
metal. 

It is easily seen why this form of fur- 
nace gives better results than an uncov- 
cred-canal induction furnace. The heat- 
ing is uniform in all parts of the furnace, 
and a very high temperature can be at- 
tained without fear of the “pinch” phe- 
nomenon in the heating passages. All 
parts of the melt come quickly and rap- 
idly into contact with oxidizing slag, giv- 
ing quicker refining. The velocity of 
circulation in the filled canals varies ac- 
cording to their inclination and diameter, 
but is so arranged as to be at least forty 
centimetres per second. 

It is known that:in induction furnaces 
with annular canals the coefficients of 
self-induction and of mutual induction 
increase with the size of the secondary 
circuit and with the power of the fur- 
nace, necessitating diminishing the fre- 


quency of the inducing current, and lead- 
ing to generators and inductors of enor- 
mous dimensions, weight and cost. With 
the self-circulating furnace under dis- 
cussion, the ohmic resistance of the cir- 
cult may be increased without simulta- 
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neously exaggerating the self-induction 
or mutual induction, permitting the op- 
cration of furnaces with satisfactory 
power-factor with generators and trans- 


formers of normal frequency, weight and 
price. 
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The furnace shown in Figs. 1 to 4 is 
constructed for 420 kilowatts. The pri- 
mary current is at 4,800 volts, frequency 
five periods per second. The metal cast 
is five tons per heat. 


II. GIN ELECTRODE FURNACE WITH SELF- 
CIRCULATION. 


In one type of electric steel furnaces, 
electric arcs pass from one or more elec- 
trodes to the bath that is to be electrically 
heated. 

If the current passes from two movable 
ciectrodes to the bath as an intermediary, 
eupporting two arcs in series, the heating 
is very superficial, heating the slag to a 
high temperature, but heating incom- 
pletely and non-uniformly the bath of 
metal. 

If the-current from a single electrode 
passes to the bath and then away from 
it by a simple conductor, there is heat 
developed in the metal proportional to. 
the electric resistance of the mass thus 
traversed by the current. But with 
melted iron, a relatively good conductor, 


FIG. 4.-SECTIONS ON THE INDUCTION 
CORES, d d. 


this quantity of heat is practically neg- 
ligible, and the useful effect is again re- 
duced to the superficial heating produced 
by the are jumping to the surface of the 
bath. 

In both the above cases the heating is 
defective and the thermal efficiency low, 
for the heat conductivity of liquids is 
small, and one can use for heat circula- 
tion in them only those currents pro- 
duced by sub-surface heating of the 
deeper parts of the bath. We make use 
of this principle in our induction furnace 
hy the inclined canals entirely filled with 
metal, which are entirely submerged. 'The 
same principle can be utilized in an elec- 
trode furnace. 

The simplest application is shown in 
Figs. 5, 6 and %, in which the furnace 
has two reservoirs a, united by the tubes 
b, inclined in opposite directions. The 
electrodes c are in communication with 
the two reservoirs a. The current passes 
through the tubes 8, causing heating and 
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circulation beneath the surface, and from 
one reservoir to the other. 

In similar manner, a furnace can be 
operated on a tri-phase circuit, by unit- 
ing three reservoirs, by inclined heating 
and circulating canals, the metal circulat- 
ing continuously in one direction. Elec- 
trically, the electrodes and the canals 
form a triangular group, in which the 
charge on each phase can be regulated 


by raising or lowering each of the elec- 

trodes. 

We have worked out the details of fur- 
naces on this system for 750, 1,500 and 
2.500 kilowatts, furnishing at a cast eight, 
fourteen or twenty tons of steel. 

III. GIN COMBINED SELF-CIRCULATING IN- 
DUCTION AND ELECTRODE FURNACE. 
It may be expedient to combine the 

electrode and induction heating when 

making steel from materials carrying 


much impurity. In such case the large 
amount of slag covering the bath offers 
a large electric resistance, and if the heat- 
ing is by induction only, the heat is de- 
veloped almost entirely in the metal, and 
the slag is insufficiently heated for keep- 
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ing it properly fluid and active. To 
remedy this, the slag may be otherwise 
heated by some supplementary means. 

In the French patent 339,010 of the 
Scciété Schneider & Cie., one or several 
pairs of electrodes are shown dipping 
into the laboratory of the furnace and 
furnishing additional heating by arcs 
passing between these electrodes or be- 
tween them and the bath. 
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‘In the German patent application, 
D. R. P. 22,716, of the Roechlingsche 
Eisen und Stahlwerke zu Rodenhauser, 
is described the superposing upon the 
electromagnetic system of an induction 
furnace of a special secondary winding, 
which allows sending into the fused bath 
a second current, by the use of electrodes 
embedded in the walls of the furnace. 

The two inventions above give an in- 
sufficient practical result, for they do not 
allow for or permit the simultaneous reg- 
ulation of the principal heating current 
and of the supplementary heating cur- 
rent. A mixed furnace giving a much 


OG QOO 


OPO OO aa 


ET o e- 


$ | i 
| cam = = P= d Ak Tar — 4 
c J] 1) | ba 
A } =o i Hgs a es U E | 
het eS b iN 2 1 
s wert yy | | 
} 
bE 
| = J = 
FIG. 8 


more satisfactory effect in practice has 
two reservoirs, united by tubular canals, 
inclined in opposite directions. Around 
one of these canals is an induction sys- 
tem carrying a primary winding and a 
secondary winding, whose terminals are 
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connected to two electrodes leading the 
induced current to the surface of the 
bath in one of these reservoirs. On the 
other hand, like in an ordinary induction 
furnace, one has the two reservoirs, with 
their connecting canals, forming a sec- 
ondary circuit. There results the in- 
ternal heating in the body of the metal 
and superficial heating at the surface in 
the second reservoir. The electrodes be- 
ing adjustable, one can, moreover, vary 
the resistance of the circuit and thus dis- 
tribute the total electric energy in such 
manner as is convenient or desirable, be- 


ói 
z b = d 


tween the two- secondary heating systems. 
This is an important advantage. 

One can place a pair of electrodes in 
one reservoir, or one electrode in each 
reservoir. The furnace shown in Figs. 
8-10 has been designed for 6,000 kilo- 
watts, and to furnish fifty tons of metal 
per cast. 
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New Charge on Telegrams in Massa- 
chusetts. 
A recently enacted Massachusetts bill 
requires that the time of sending 
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and receipt of telegrams shall appear in, 
cach message sent and received. The 
iwo telegraph companies announce that 
the additional words and figures required 
will be counted as a part of each inessasy 
transmitted. 
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The Manufacture of Saltpeter from the 
Air hy the Process of the Badische 
Anilin & Soda Fabrik. 

An address on the manufacture of sall- 
peter from the air by the process of the 
Badische Anilin & Soda Fabrik was de- 
livered by Dr. Schoenherr before the 
Eiektrotechnische Verein on January 18, 
1909, and an abstract published in 
the Elektrotechnische Zeitschrift, Berlin, 
April 22 and 29. The history of this 
development is briefly traced and the the- 
oretical basis for the artificial fixation of 
atmospheric nitrogen by intense heating 
and following rapid cooling, and the vari- 
cus proposals made for this purpose, es- 


pecially those involving the use of elec- 


trical discharges, are discussed. 

“A healthy basis for burning nitrogen 
by the electric are on an industrial scale 
was created only when Birkeland and 
Evde succeeded in obtaining a good yield 
with an are of great current intensity,” 
said the author. “They utilize the prop- 
erty of a magnet to repel an arc in the 
same manner as any other movable con- 
ductor. Their furnace is a brick-lined, 
box-shaped hollow space, into which wa- 
ter-cooled copper electrodes project on the 
narrow sides. The lines of force of an 
electromagnet arranged outside of the 
furnace exert their influence vertically to 
the plane of the furnace. An alter- 
nating-current arc started between the 
electrodes will consequently be blown out 
alternately toward the top and the bot- 
tom. In this simple manner the Norwe- 
gian inventors created an extraordinarily 
effective apparatus for burning nitrogen, 
and the process is already applied in a 
30,000-horsepower factory at Notodden, 
in Norway. 

“Experiments for the artificial produc- 
tion of saltpeter have also been carried on 
by the Badische Anilin & Soda Fabrik at 
Ludwigshafen, on the Rhine, since the 
end of the nineties, and in 1905 I suc- 
ceeded in inventing a method of burning 
nitrogen, which employs a still simpler 
apparatus than the magnet furnace. 
While heretofore it has been considered 
of advantage to have the are burn inter- 
mittently or perform exceedingly rapid 
vibrations through the air to be treated, 
or to have both things occur simulta- 
neously, the process of the Badische Ani- 
lin & Soda Fabrik employs, on the con- 
trary, an are of great current intensity 
that burns perfectly quiet and stable. 

“This is an are of a peculiar kind. In 
working on the problem of burning nitro- 
gen I had observed that it is quite impos- 
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sible to send large quantities diagonally 
through an arc, for in this manner only 
a small part of the air came under the 
influence of the arc, and the result was 
the production of very dilute gases. 
Highly concentrated gases are obtained, 
on the other hand, if the air is conducted 
closely along a quietly burning are. This 
is more difficult than may appear. A 
free-burning arc is verv sensitive and is 
extinguished by the slightest cause, even 
if all air currents from the side are be- 
lieved to have been prevented. But if a 
high efficiency is to be attained, consid- 
erable quantities of the air must be 
brought in contact with the arc—that is, 
high air velocities must be employed, 
which means danger of extinguishing the 
arc. Furthermore, unsteadiness is in- 
herent to the nature of the alternating- 
current arc, which is the only one deserv- 
ing to be considered in the present devel- 
opment of the electrical industry. The 
pulsations of an alternating current cause 
such powerful disturbances in a regular 
air current that it would seem impossible 
to solve this question satisfactorily. It 
is much easier to maintain a direct-cur- 
rent arc, but by the use of an artifice all 
difficulties can also be overcome with an 
alternating arc; namely, if the air is not 
conducted along the arc in a straight line, 
but in the form of a whirl, that is, in a 
spiral direction, the alternating-current 
arc loses its unsteadiness and burns as 
steadily as a candle flame, and it can be 
enclosed in quite a narrow metal tube 
without touching its walls. An are along 
which the air is conducted in a straight 
line has a tendency to strike the walls 
prematurely and can therefore not be en- 
closed easily in a metal tube. The em- 
ployment of non-conducting tubes entails 
certain inconveniences. In practice, 
therefore, this company employs exclu- 
sively arcs that burn in the center of a 
column of whirling air. The apparatus 
itself is very simple. It is only necessary 
to arrange an electrode in the center of 
a tube and insulated from the same, to 
conduct the air through the tube in a 
spiral direction, and to start the are in 
any manner. A simple way of doing this 
is to make the space hetween the insu- 
lated electrode and the wall of the tube 
so small that the arc wil] jump across it 
freely under the tension prevailing in the 
circuit. The air current will then drive 
the end of the arc first formed along the 
wall of the tube, and a long arc burning 
steadily in the center of the tube will 
result, which will terminate only at a 
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considerable distance from the insulated 
electrode; namely, where the gases have 
become so hot that they are sufficiently 
conducting to permit the arc to pass. As 
an inductive resistance is always con- 
nected in the circuit the tension falls by 
such an amount, when the arc is burning, 
that its further passage at the. narrow 
starting place need not be apprehended. 
If the arc should be extinguished by any 
cause, it will be started again automatic- 
ally. This method of starting the arc is 
illustrated in Fig. 1, which is a diagram 
of the furnaces in use. Z is the starting 
lever, by means of which a solid iron rod 
can be moved from the wall of the tube, 
which serves temporarily as second elec- 
trode, into contact with the insulated 
electrode E. As the entire furnace casing, 
with the exception of the central elec- 
trode, is grounded, there is no danger to 
the operator in starting the are. 

“The simplest way of producing the 
whirling motion of the air 1s to make it 
flow into the tube in a tangential direc- 
tion. If the air enters the tube through 
a single opening, it will flow through the 
same in the form of a single spiral and 
will force the arc somewhat to the side, 
as may be seen from Fig. 2. In the large 
industrial furnaces the are burns in a 
perfectly straight line, as the air flows 
into them through several rows of such 
tangential holes arranged over each other. 
By means of a shutter, S (Fig. 1), which 
slides over the holes, the length of the 
arc may be made to vary, while still using 
the same quantity of air, and it is thus 
possible to change the load on the fur- 
naces within wide limits and still main- 
tain approximately the same concentra- 
tion of the nitric oxides. 

“The installation at Ludwigshafen per- 
mitted the use of only 300 kilowatts, and 
therefore an experimental factory was 
erected in 1907 in Kristianssand, in 
Southern Norway, in order to test the 
furnaces for longer periods and with 
larger amounts of energy. Three fur- 
naces of 600 horsepower each have been 
in operation there for over a year with 
currents of 7,200 volts. Furnaces of 1,000 
horsepower have also been used intermit- 
tently, and the future factories are to be 
equipped with this type only. It is even 
considered possible to construct furnaces 
of 2,000 horsepower with equally good 
success. 

“The construction of the present fur- 
naces 1s shown in Fig. 1. In the center 
is the electrode, insulated from the rest 
of the furnace. It (consists of sæ water- 
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cooled copper body, in the middle of 
which an iron rod E is movably ar- 
ranged. This iron rod forms the real 
electrode, from which the arc issues, and 
is the only part that is consumed. The 
wear is very small and the costs for clec- 
trodes therefore amount to only a few 
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FIG. 1—DIAGRAM OF FURNACE USED BY 
THE BADISCHE ANILIN UND 
SODA FABRIK. 


cents per kilowatt per year. The rod 
Z, already referred to, serves for starting 
the arc. A window G, in the lower part 
of the furnace permits observation of the 
starting point of the arc, so that the iron 
electrode may be fed in at the propèr 
time. Of course, this may also be done 
automatically. 

“The arc in the 600-horsepower fur- 
maces is about five metres long, and in 
the 1,000-horsepower furnaces, which are 
operated under a higher pressure, it at- 
tains a length of even seven metres. The 
surrounding tube is a simple iron cylin- 
der. As the arc touches it only quite 
temporarily upon starting, its life is al- 


most unlimited. The upper part of the 


tube is developed into a special cooler. 
By a suitable adjustment of the air-regu- 
lating slide the are is driven up to this 
point. This may be observed through 
two windows, G, and G,. The upper end 


\ 
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of the arc is continually changing its po- 
sition, so that it touches a large surface 
of the cooler, making the wear on the lat- 
ter very slight. The cooler can also be 
readily exchanged. 

“After passing the cooler the hot gases 
flow downward into a brick-lined chan- 
nel concentrically surrounding the inner 
parts of the furnace, and then into a 
steam boiler, which serves as a further 
cooler for the gases, and the steam from 
which is used for the concentration of 
the solutions produced in the process. 

“The vertical arrangement of the arc is 
not essential, furnaces with a horizontal 
arc having also been used, in which the 
flame burnt steadily in the center of the 
tube. By means of the whirling motion 
of the air it is also possible to make the 
arc pass around bends in the tube, and 
thus to make it still longer, if desired. 

“As regards the efficiency of the proc- 
ess, it must be confessed that .it is quite 
low, since only about three per cent of 
the total energy supplied to the arc is 
utilized in the actual formation of the 
nitric oxide. It is true that besides the 
oxide a quantity of highly heated air is 
produced, but the energy contained in the 
same is utilized only to a small degree. 
The heat in our furnaces is accounted for 
approximately as follows: Forty per cent 
of the heat supplied to the are is obtained 
in hot water, seventeen per cent is lost by 
radiation, thirty per cent is utilized in 
the steam boiler, ten per cent has to be 
abstracted from the gases by cooling with 
cold water after they have passed the 
boiler, while three per cent serve for the 
actual formation of the nitric oxide. The 
heat transferred to the water and steam 
may be utilized in other ways, so that no 
other source of heat besides electrical 
energy is required in the manufacturing 
process. 

“From this general description it will 
be seen that the process is very simple. 
The furnaces are simple, cheap, safe in 
operation and have a long life. They 
contain no moving parts or expensive 
electromagnets and permit the employ- 
ment of large units with excellent effi- 
ciency. The process also furnishes nitric 
oxide of much higher concentration than 
most others, which is very important for 
the absorption.” 

The author then refers to various 
methods of absorption, naming their ad- 
vantages and drawbacks. The company 
has recently succeeded in producing a 
calcium nitrite containing eighteen per 
ccnt of nitrogen, while Chili saltpeter 
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contains only about fifteen per cent, and 
the product manufactured by the Birke- 
land and Eyde process thirteen per cent. 
Of course, the industry is not limited to 
the manufacture of saltpeter, and in the 
first place it will rather produce nitric 
acid, which has a much greater value. 
But the manufacture of saltpeter must 
form the basis of the new industry, for 
only if this proves profitable can it look 
to the future with confidence. 

In conclusion, the combination entered 
into by the Badische Anilin & Soda Fa- 
brik and the Norwegian Hydro-Electric 
Nitrate Company, owner of the Birkeland 
and Eyde patents, is referred to. The 


latter found it to its interest to secure 


the process of the German company, 
which, in turn, expected to obtain special 
advantages from the waterpower conces- 


FIG. 2.—SHOWING THE ARC 
MOVED TO THE SIDE BY 
THE AIR SPIRAL. 


sions owned by the former. The first 
common factory will be that being erected 
on the Rjukan River, which will have a 
capacity of 250,000 electrical horsepower, 
and where the new process will be ap- 
plied. This establishment is expected to 
be in operation in 1910. Waterpowers 
have also been secured in Western Nor- 
way, where saltpeter will likewise be man- 
ufactured, and upon the execution of 
these projects over 400,000 horsepower 
will be in the service of the new industry 
in Norway. 


ego 
$1,000 “Ozone” Scholarship. 

Governor Stubbs, of Kansas, has estab- 
lished an ozone scholarship at the Kan- 
sas State University. The fellowship is 
for $1,000 a year and provides that the 
student is to devote his entire time to 
the investigation_df ozone and find prac- 
ticaluses_for it: 
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June 26, 1909 


Coal for Hand-Fired Steam Plants.’ 


Steam is being generated in all parts 
of the country with the coals which are 
mined near by, or which are available at 
a reasonable freight rate. Some engineers 
are burning coals which others would 
consider as impossible fuel for their 
plants. 

It is generally known tliat there is a 
difference in the character and heating 
value of the coals mined in the United 
States, and yet very few people realize 
how great these variations are. 

Much coal is left in the mines of West 
Virginia and Pennsylvania as being of 
such low grade that it will not pay to 
market it. This so-called low-grade coal 
is, however, but little less valuable than 
the regular output of the mines, and is, 
in many cases, much better than the best 
coal mined in the states farther west. 

Preference is naturally given to those 
coals which have a small percentage of 
ash and do not clinker badly, and to the 
larger sizes such as lump or egg 
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case, but the smaller sizes require more 
draft and are slightly less efficient. 

Nor does the ash affect the results as 
much as might be expected. Small va- 
riations in the percentage of ash seem to 
have but little effect except in so far as 
the heating value of the coal is varied. 

Owing to the fact that the moisture, 
ash and volatile matter usually increase 
together in the poorer coals, it is difficult 
to separate the effects of anv one of them 
from the other. The following table 
scems to indicate, however, that the 
larger percentages of volatile matter 
make the coal more difficult to burn com- 
pletely. The moisture and ash also have 
an influence on the results. 

These tests on house boilers show that 
jor wide ranges of volatile matter there 
is a considerable difference in the results. 
These are significant, as they were ob- 
tained on a type of furnace which is most 
unfavorable to perfect combustion, and 
therefore make the effect of the composi- 
tion of the coal more marked. 


TABLE I. 


Coals ‘Tested on a 


Fixed Volatile 
Carbon. Matter. Moisture. 
West Nd carina 70.03 DR 2.14 
Pennsylvania—4.... 60.82 2S.7 2.90 
Arkansas—l....... 66.36 18.61 1.99 
Kansas—3....0...25 50.99 33.52 2.03 
Kentucky—3....... 44.84 37.32 7.92 
Alabama—2........ 48.65 32.98 4.83 
Mlinois—1.......... 38.21 36.91 9.59 
New Mexico—2.... 36.11 37.30 9.92 
Missouri—2........ 37.33 32.88 13.09 
Wyoming—1. 31.61 40.56 21.51 
North Dakota—l. 25.40 28.13 30.84 


The Technologic Branch of the United 
States Geological Survey has been con- 
ducting tests on all the fuels of the coun- 
try and many valuable facts have been 
established regarding their character and 
the best methods of utilizing them. 

To show the differences in coal mine: 
in the United States the following table 
has been prepared from results taken 
from Professional Paper No. 48 of the 
United States Geological Survey: 


Hand-Fired Grate Under a 210-Horsepower Heine Boiler. 
Analysis of Coals as Fired. 


Coal Moisture and Ash Free. 


Fixed Volatile 
Ash, B. T. U. *Carbon. Matter. B.T. U. 
ee Ea) 14.639 TALTS 24.22 15,841 
7.58 13,982 67.94 32.06 15,619 
13.04 13,202 78.10 21.90 15.654 
13.46 12,7416 69.40 39.60 15,082 
9,92 12,003 54.58 45.42 14,609 
13.54 11,948 59.60 40.40 14,638 
15.19 10,796 50,86 49.14 14,252 
16.67 10,330 49.19 59.81 14,070 
16.79 9,995 53.17 46.83 14,234 
6.02 9,650 43.80 56.20 13,343 
10.63 6,074 47.45 52.55 12,466 


For a range of volatile matter between 
eighteen and forty per cent, the efficiency 
varies about twelve per cent in favor of 
the low volatile coals. 

On tests with a Heine boiler, hand- 
fired, this variation is only about six per 
cent owing to the better methods of firing 
and to a better type of furnace. It is 
probable that a furnace may be designed 
to burn high volatile coals with practi- 
cally the same efficiency as is obtainable 


TABLE II. 
The Relation of Volatile Matter in Coal to Efficiency of House Bollers. 


Volati e Per Cent Per Cent 
ae coeds Rated Sulphur CO, in Per Cent 
Number the Com- Capac- Black Ash in in Dry CO in 
of Tests bustible, Efficiency, ity De- Smoke, Dry Coal, Dry Coal, Clinker, Flue Dry Flue 
Averaged, Per Cent. Per Cent. veloped. Per Cent. Per Cent. PEE Cent. Per Cent. Gases. Gases. 
ee eee 18.30 60.56 63.7 18.2 8.00 33 0 8.7 44 
Le aria he Cina beads 22.71 56.33 61.1 18.0 8.94 L74 0 7.3 .60 
a Coe ee ae 35.70 54.11 42.8 22.1 T1.27 1.23 2.9 7.4 .55 
1 rere eee re 38.79 47.19 57.1 30.8 15.02 2.64 12.0 8.7 .62 
lOden ie eaae 44.46 47.19 61.3 32.9 14.57 4.35 30.4 9.1 T4 


Experience in burning coals from all 
sections of the country in a hand-fired 
furnace indicates that for such an equip- 
ment the size of the coal is not of as much 
importance as is usually thought to be the 


‘A paper (slightly condensed) written by 
D. T. Randall, until recently engineer in charge 
of tests, Technologic Branch, United States 
Geological Survey, and read before the conven- 
tion of the American Waterworks ooon 
at Milwaukee, Wis.. June 8 to 12, 1909, by S. B. 


Flagg of the United States Geological Survey. 


with the low volatile coals. 

To show the relative amounts of coals 
and their constituents that must be fed 
into a furnace to furnish it with one mil- 
lion British thermal units, the following 
table has been prepared: 

This is a more convenient basis of com- 
parison than the analysis which is usu- 
ally given. 
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However, this does not give an entire- 
ly correct comparison for the reason that 
not all of the heat as reported in the 
British thermal unit values is available 
to the boiler. The percentage of availa- 
ble heat varies with moisture and other 
constituents of the coals. These values, 
if calculated, would compare with the so- 
called low values used for gases and in 
s¢me cases for liquid fuels. As there is 
at present no accepted standard for de- 
termining the corrections to the heating 
values of coals for boiler use, the above 
table has been submitted without an at- 
iempt to correct values. 

As the result of over 400 tests it has 
been noted that in general the evapora- 
tion has been nearly in proportion to the 
heating value of the coals. In some cases 
the coals of higher heating value did not 
give as high results as others of lower 
heating value. This may be due to either 
of two causes. The composition or size 
of the coal may be such as to make it 
difficult to burn it all completely, or the 
method of firing and the air supply may 
lave been at fault. 

For an average the results depend 
principally on the heating value of the 
cecal when the coal is burned in a prop- 
erly constructed furnace. Of course, the 
moisture, the ash and the volatile matter 
influence the efficiency. And ash ip 
larger amounts, especially if it tends to 
clinker, reduces the capacity at which an 
equipment may be operated. 

It must be understood, too, that not all 
of the heating value of the coals, as de- 
termined by the calorimeter, can be made 
available to the boiler. The moisture in 
coal requires considerable heat to evap- 
orate in the furnace. This varies from 
about one-half per cent of the fuel value 
in good eastern coal to about one-and- 
one-fourth per cent for Illinois coal and 
to about five to eee per cent for the 
lignites. 

The most simple furnace jud the one 
least suited to burn bituminous coal is 
the hand-fired grate with a small com- 
bustion space bounded principally by 
iron surfaces. This furnace is found in 
house boilers and locomotive types. The 
best furnace for most coals is one which 
is so designed that the coal is fed regu- 
larly in small quantities; air is admitted 
to the gases, which are slowly driven from 
the coal, and combustion takes place in a 
large combustion chamber, which allows 
the gases to burn before they reach the 
cold surfaces of the boiler tubes. 

Time is. required for the gases and air 
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to burn, and any means that will cause 
them to mix quickly will reduce the size 
of combustion chamber required to secure 
economy and smokeless combustion. A 
perfect furnace would burn all coals with 
equal efficiency. The ordinary hand-fired 
furnace found in most plants is far from 
being a perfect furnace. 

One should choose a coal suited to the 
furnace and boiler equipment or else 
change the furnace to meet the require- 
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in order that the purchaser may get what 
he pays for and pav for what he gets. 
The experiments of the Technologic 
Branch show that for almost any charac- 
icer of coal furnaces may be adapted or 
new ones designed which will burn them 
with reasonable efficiency and that almost 
no fuel need be rejected as worthless. 
Even coals of small sizes and high in asb 
may be so prepared that when properly 
sized they will give results that are but 


TABLE JII 


Comparison of Coats in Table I on Basis of Amounts Required to Supply One 
Phermal Units to Furnace, 


fillion British 


Pounds Pounds Pounds Volatile 
Coal Fixed Carbon Matter Pounds Moisture Pounds Ash 
per Million per Million per Million per Million per Million 

B.T. U. a TTU; B. TP. U B.T. U. B.T. U. 
West Virginii—6... 68.31 47.84 15.29 1.46 IT 
Pennsvivania—d4....,. W152 45.50 20.53 2.07 5.42 
Arkansas--l......... TALT 4488 12.99 1.49 9.80 
Kansas—-3.......-0006 78.45 40.00 26.30 1.59 10.56 
Kentucky~—3......... 82.51 37.3 31.09 6.60 S.s 
Alo bama—2.......... RIRO +0.71 27.80 4.04 11.35 
THinois—1............ 92.41 35.69 34.47 G05 14.19 
New Mexico—2...... 96.80 34.95 36.10 9.60 16.14 
Missouri—2.......... 100,06 NW earth 32.90 13.09 16.71 
Wvoming--1......... 103.84 Jas 42.11 T 6.25 
North Dakota—l.....*5149.83 38.05 42.14 3.70 15.93 


ments for a cheaper coal. A strong drati 
is an important condition to be secured 
ina boiler plant. A tall stack is a good 
Investment. Stacks should seldom he less 
than 120 feet high. 


should be higher. 


In many cases thev 
A fan may be used 
with a shorter stack with good results. 
In many cases coals have been pro- 
as unsatisfactory because the 


draft was too low. 


nounced 


In considering eoal for boiler plaints, 
it is necessary to know the coals which 
are available and their relative values. 
Some otherwise good coals mav be un- 
suited because of trouble from clinker. 
Not always, but generally, the cheapest 
ceal to buy is the lower priced one, pro- 
vided eonditions in the plant will permit 
its use. 

In order to 2ompare the cost of coals 
ofered to the Government thev have been 
calculated on the of the cost of 
1,000,000 heat delivered. This 
varies from seven to twenty cents in dif- 
ferent parts of the country. 
chaser 


basis 
units 


If the pur- 
desires assurance that the same 
coal which he selects shall be delivered) 
throughout the contract period, he natu- 
rally desires to make use of specifications 
covering the essential characteristics of 
the coal. The United States Government, 
many state and city governments, and 
numerous commercial firms are now us- 
ing such specifications with success. The 
specifications cover such items as price, 
method and time of delivery, and also 
establish a standard for the heating value 
cf the coal, and the ash content. In 
some cases the permissible amount of 
vlatile matter is stated. These points 
ate of high value in the purchase of coat 


little below 
better coals, 


these for the larger sized and 


— 0 © o ———— 
Seattle’s Lighting Service. 


The local and Pacific Coast press gen- 
erally is devoting considerable attention 
to Seattles municipal lighting svstem 
und its alleged deficiencies. The prin- 
cipal points brought out are that the 
city’s lighting management shows less 
ability in the handling of its rates than 
do the private companies. While the city 
ix cutting rates in order to land some 
heavy contract downtown, residents in the 
outlying districts are not supplied with 
iighting except by private corporations, 
which, exclusive of the street lighting, 
control still eighty per cent of the light- 
ing of the city. 

Another sore point in the minds of the 
citizens against the local municipal light- 
ing system is the comparative inefficiency 
ef the employes. The ambition which 
leads to hard work and faithful service 
on the part of emploves of the private 
concerns seems to be entirely lacking on 
the part of the civil-service employes of 
the department. Thev feel sure of their 
jobs and their wages, and the light eight- 
hour day appeals to them. They are less 
efficient than the emplove of a private 
concern, who is subject directly to the 
man in charge of his department. 

Yet the city is in the position of hav- 
ing to fight hard for commercial business 
to steer clear of a deficit. the burden of 
which would fall on the taxpavers. So 
the citizens face the alternative of accept- 
ing this condition from the city lighting 
plant or voting more and more bonds or 
donating from their general fund; to. per- 
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mit the city’s plant to give the kind of 
service needed. 

Specific instances of inefficient service 
and inconsistent rates are cited. 

Ho 
Signaling to Mars. 
Buffalo, May 25, 1909. 
To THE Epitors: 

I have noticed in the press recently an 
announcement that a suggestion had been 
made that, with an expenditure of ten 
million dollars, communication could be 
established with the people of Mars. 

As a matter of fact, this subject is not 
a joking matter at all, but a question of 
scientific research, and I am of the opin- 
ion that it can be done by solicitation, 
without anv great expenditure of money, 
and without any individual assuming any 
financial obligation in carrying out the 
work. 


It occurred to me several vears ago that 
i: the people of Mars are as far advanced 
in civilization as some scientists have 
rcason to believe, that they are already 
studving the growth of our cities by not- 
ing their illumination at night, and that 
the easiest, cheapest and best way for us 
to communicate with them is to light up 
certain cities after midnight. 

In the United States, for instance, we 
could pick out all the towns that fell on 
a state line—from which they would get 
the idea that we were one nation divided 
into many states. 

Another plan would be to pick out such 
towns as would spell “United States” 
across our country from New York to 
San Francisco, or just “America.” 

Then, if we were answered in some way, 
the different states could letter themselves, 
from which they would learn our whole 
aiphabet. 

In fact, a number of towns that are 
lighted by electricity could probably be 
found in one state in such number and 
proximity as to be chosen to form any 
capital letter of the alphabet. 

An association of these lighting com- 
munities could thus elect to spell our 
alphabet, giving every letter five minutes 
and repeating the performance, say every 
Sunday night, from which they would 
learn that we observed the seventh day. 

I think this idea should be studied 
and well considered, and that such an a8- 
sociation of lighting communities working 
in conjunction with astronomers with 
powerful telescopes, could certainly give 
impetus to tie idea and get something 
started in a practical wav. 

SamceEL E. Hier, M. E. 

Buttalag NLY. Pune 1. 
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| St. Louis to Improve Its Street Lighting. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 1189 


Early last fall when preparations were 
being made by the authorities of the city 
of St. Louis for the renewal of the street- 
lighting contracts it was realized that 
some effort should be made to improve 
the street-lighting system, especially in 
the business district, which had been in 
vogue for the last ten years. In addition 
to this preparations were being discussed 
for the proper celebration of the one hun- 
dredth birthday of the city, to fall on 
November 9, 1909, and the first week in 
October was chosen as the centennial 
week. 

In December of last year a movement 
was started for improving the street light- 
ing in the business district. With this 
end in view a voluntary organization, the 
Down Town Lighting Association, was 
organized by a group of the larger mer- 
chants and property owners in the dis- 
trict. This organization was given a fund 
for the employment of a secretary and 
engineers to make the necessary investiga- 
tions of the different street-lighting sys- 
lems in vogue in many American cities. 

The conclusion reached by the engi- 
neers and the committees was that an im- 
proved form of arc-lamp system was the 
best obtainable, and that this should be 
adopted for St. Louis. An investigation 
of the different forms of arc lamps was 
then undertaken, which finally resulted in 
the recommendation that the association 
adopt the metallic luminous are lamp of 
+20 watts and manufactured by either the 
General Electric or the Westinghouse 
company. 

This point having been settled, the next 
question was the designing and adopting 
of a suitable lamp standard of sufficient 
height to give the best results. This was 
left to the engineers, who decided that the 
standard should be twenty-one feet above 
the curb line, and that the lamp should 
be not less than seventeen-and-one-half 
feet above the street level. The design of 
standard was left to a group of archi- 
tects, the one adopted being the work 
of Frederick M. Mann, of the School of 
Architecture of Washington University, 
St. Louis. 

With the type of lamp and lamp stand- 
ard determined upon, their number and 
location in the business district had yet 
to be decided. This task was delegated 
to the engineers of the association—Guido 
Pantaleoni, H. H. Humphrey, and Will 
M. Dixon, aided by S. B. Way, superin- 
tendent of the electrical department of 
the Union Electric Light and Power Com- 
pany, and H. S. Sanderson, supervisor of 


city lighting. In order to insure the best 
distribution and the best results for the 
proposed system the engineers decided to 
place one of the new lamps on each street 
corner at all street intersections and two 
in the middle of each block, one on either 
side of the street, approximately eighty 
feet apart. _ 

This location of the lamps placed 470 
of the new type in a district where there 
have been but 138 of the old enclosed- 


NEW TYPE OF STREET LAMP, 
ST. LOUIS, MO. 


arc type for the last decade. It was felt 
that this would give the city one of the 
best lighted business districts in the 
United States. This district comprises 
forty square city blocks with a total front- 
age of approximately 55,000 front feet. 


No other city in the country has ever at-- 


tempted the illumination of so large a 
territory on so large a scale through sub- 
scriptions on the part of property owners 
and merchants to a fund for this pur- 
pese. 

When the plan of the association had 


been finally completed it was placed be- 
fore the Board of Public Improvements 
of tke city of St. Louis for its approval 
and adoption. This was necessary be- 
cause the new system was to replace the 
old and was to be maintained by the city 
under its public street-lighting contracts 
with the Union Electric Light and Power 
Company, and legal authorization for this 
had to be obtained from the Municipal 
Assembly of the city. 

In the meantime the subscriptions to 
pay for the system were being obtained by 
committees of the association. These were 
being solicited mainly from the property 
cwners and on a basis of $1 per front foot. 
The fund thus secured is to be used to 
pay for the 470 ornamental lamp stand- 
erds which the Union Electric Light and 
Power Company has agreed to manufac- 
{ure at cost price. This company also has 
generously agreed to install them at its 
own cost and to supply the new lamps. 
Resides this it will have to make many 
changes in its station equipment, and this 
burden it has assumed. The total cost of 
the improvement will be approximately 
$55,000 to the property owners and about 
$100,000 to the Union Electric Light and 
Power Company. 

When the system has been completed it 
will be turned over to the city of St. 
Louis as a free gift with the understand- 
ing that it be maintained and the current 
paid for by the city under its lighting 
contracts. The work of installing the 
new system will begin during the first 
week of July, and is to be completed not 
later than September 15 and in operation 
on October 3, the first night of the cen- 
tennial celebration. Practically the entire 
fund has been secured. 

The officers of the Down Town Light- 
ing Association are: Tom W. Bennett, 
president; Dan C. Nugent, vice-president ; 
Thomas H. West, Jr., treasurer; John 
E. Tiedeman, secretary. The executive 
board is composed of Hanford Crawford, 
president of Scruggs-Vandervoort-Barney 
Dry Goods Company; Aaron Fuller, vice- 
president of Stix, Baer & Fuller Dry 
Goods Company; Dan C. Nugent, presi- 
dent B. Nugent & Brother Dry Goods 
Company ; Lawrence B. Pierce, president 
Income Leasehold Company, owner of 
the Pierce Building; Lyman T. Hay, gen- 
eral manager Hotel Jefferson and 
Planters Hotel; Thomas H. West, Jr., 
secretary St. Louis Union Trust Com- 
pany; Tom W. Bennett, president Mort- 
gage Guarantee Company of St. Louis, 
and Fred G. Zeibig, Cornet & Zeibig, real 
estate. 
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Control of Laclede Gas Passes to 
Syndicate. 

Official announcement was made on 
June 11 that the North American Com- 
pany’s holdings of thee common stock of 
the Laclede Gas Light Company, of St. 
Louis, have been sold to G. H. Walker & 
Company, of St. Louis, and William Sal- 
omon & Company of New York. It is 
understood that associated with G. H. 
Walker & Company are some of the most 
important financial interests in St. Louis, 
scme of whom are now connected with the 
management of the company. These local 
capitalists, who are familiar with the 
company’s affairs, it is pointed out, be- 
lieve strongly in its future and are de- 
sirous of developing it as a local property. 
It is reported that there wiil be no change 
ia the management of the company, John 
l. Beggs remaining as president. Adol- 
phus Busch, of St. Louis, is a member of 
the syndicate. President Wetmore, of the 
North American Company, was not dis- 
pesed to reveal the identity of the buyers 
or to make any statement as to the con- 
sideration involved. 

The negotiations which had been pend- 
ing for several months for the sale of the 
ecmpany to the American Light and Trac- 
tion Company were recently dropped, and, 
according to Vice-president L. P. Lathrop 
of the latter company. his concern is not 
interested in the sale to Salomon & Com- 
pany. The Laclede Gas Light Company 
has an authorized capital stock of $20,- 
000,000, of which $11,000,000 is out- 
standing. The amount of common stock 
issued is $8.500,000. Besides Mr. Beggs, 
the directorate includes the following gen- 
tlemen: E. M. Bulkley, George R. Shel- 
don, C. W. Wetmore, E. G. Cowdery. 
C. H. Huttig, Breckenridge Jones and 
Julius S. Walsh. 


ee —— 
Delegates to the Wright Brothers 
Presentation. 

On the occasion of the presentation of 
the gold medals of the Aero Club of 
America to Wilbur and Orville Wright 
by President Taft in the East Room of 
the White House on June 10, the Ameri- 
can Institute of Electrical Engineers 
was officially represented by William J. 
Tfammer at the request of President Fer- 
guson. Mr. Hammer also represented 
the Aeronautic Society of New York. 
T'he Franklin Institute was officially rep- 
resented on this occasion by Emile Ber- 
liner, of Washington, D. C., and Charles 
Dav of Philadelphia. All three of these 
delegates are members of the Aero Club 
of America. 


Central Stations and the Electric 
Vehicles. 


In connection with the activity with 
which many central stations are now tak- 
ing up the question of adding to their 
power circuits public and private garages 
for the charging of automobile storage 
batteries, the half-page advertisement 
which recently appeared in the Unton 
Republican of Adams County, Iowa, is of 
interest. 

The Corning Light, Heat and Power 


GOODBYE TO THE HORSE 


The Gasoline Car instead of ing with the 
horse has created a field of is own. if 


eecee BUT..... 


The Electric Car is the one to compare directly with the 
horse-and the horse can’t stand the comparison Wher- 
ever the Electric is introduced it's “goodbye to the 


Hundreds of delightful little tours, excursions and out- 
; ings, beyond the horse's strength and speed, are always 
| ct carenand f yeu Ganon: Electric Vehicle. For city 
| traffic or suburb driving it is in a class by itself. 


4 lady can drive an alectrne ie while ope ular tel tea! treats lie ries store for 
eode è atopa lect: t endt o at Soman @ho owie ad 
to LE dy Re tas bee ja electric. Could there a better metbod 
: of payiog socia! wort ner satin [he paca? 
Ñ boe hagda er into chared looking as freed | Foot air ooti ioge—bealty aod rest 
| asd esquieitoly dewoty as whee ehe made | tired perre It's the wia. umple. poi e. 
ber toilette. Lm wer, (or, Das Wons ` rbiid to 
i , f? rive. either for pleasure or business 
Ko medias ie diva basin aie: The physicien can save ove- ball bis 
nae 9 ener po ONN Ie on the read aod go twice as far in a 
vi restiog. J electne > o ay asa borse eould take bim. So can 
Ito alwaye ready whoo yoo want it. It | °°: Lades drive uf sdop of call with a 
epeed, comfort aad safety they vecer 
H sover balks scares or rens sway. A borse know before, tarts and stops lite turn 
may so bard to drire—tbe electric #8 | iag oe or of so eari Light. No espert 
bicie je aleaye easy. Children are driv | driver or mechanic is ueedad—you are iv 
f ing it every day The electric vebicle, | depeadent a l that Makiog joor elec 
moreover. carries pa@engers bod freight | tricity aod eteriog itin your car tbati 
ebesper than bores cao. Ite the oid | ake” care ot iy tbe Elisete Light Com 
, ; i pany. eoy time you are pet aun E ss- 
i ma e ae P aally late at cigit. ee dove « a at 
est. vl it's not economy aione tbat bas | gone. at B garege ur at Cis rower houte 
eppesied to ibe preseot great ermy of Average cost leew than. $10 per mooth 
È Electing robicie uvere. it's the simplicity | far pleasure vebicles, Makes OM to tH) 
the freedoms fron mecbavical vibration Ta a day il Jou Taau lee oe 
ned oofee. Yos jest got imasdgo Fast | *'O0# or so at ao into a meee! 
or slow, d ie as ossy as taroiag 09 88 | yoo N nine if te 
electric Agat. DY) wm sf you gu 15 miles per tioor 


As n seemed there was going to be a demand tor Electrics here in Corning 
j we have gone to the experter of htting up a ‘Charging Station) and are pre- 
f  pered to not only charge Electrnes. but wil! for those desiring us to take the 
a entire responubility ci keeping them in proper runming condition = Outade of 
a the bawery being properly charged. there is scarcely anything in an Electne to 
f give trouble. end as we have a lange storage battery of our own in the plart to 
care for we can easi!y give the smaller ones the proper care Ask the pasonne 
| men to sell you an ciectnc. and we will take care of ut for you. if they don t care 
to bother with them. we are in a postion te give yeu low prices on them backed 
R by cur personal guarantee 

There are thirteen different makes and we can sell you any one cof them 
bul consider the ones with solid tires the best as the tire trouble s ciim. nated 
and the fact that 90 per cent of the electrics in use mn Ch cago bave sold tires 
speaks Ii self, The cost per month for charging depends on the number of 
times ot n charged, and the dependa on the miles y2u rur and the mileage [tom 
ane charge vanes with the epeed The slower you go the longer the charge lasts 
H dst when you want to go fast you can doso We are prepared to make d very 
low rate for charging, as we expect from indicat:ons that the clectme is sonn te 
be a common night in Carning amongst! the ladies who deere an auto they can 
handle themselves Don't let hill climtyng atubly bother you We can conwnce 
you thay there us nothing in that when the Enide” storage batter se 1s used and 
we would advise uang na other We have gone into the Electric Venicle burs 
nese very thorough!y the past two months and are prepared tc satisfy the moa 
exacting custome: that 


The Electrics Are Here to Stay 


Corning Light, Heat and Power Co, 


Company is going after this business with 
vigor, and its example is worthy of emu- 
lation by other central stations. In ad- 
dition to the advertisement, a reproduc- 
tion of which is published herewith, the 
following news item appeared in the cur- 
rent issue of the Unton Republican: 
“Now that automobiling is in the air, 
it might be well for our readers to post 
themselves concerning the electric ma- 
chines mentioned in the large advertise- 
ment of the Corning Light, Heat and 
Power Company, elsewhere in this issue 
of our paper. Mr. Munns always talks 
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straight business, and he is paying for 
valuable space in this issue to reach your 
ears. It is certainly worth reading.” 
> O mM 
World’s Largest Electrically Controlled 
Switch Tower. 

The new Promenade Street block-sig- 
pal tower of the New York, New Haven 
& Hartford Railroad at Providence, 
R. I., the largest electrically controlled 
switch tower in the world, has been put 
in service. 

The new tower has seventy-seven levers 
and a capacity of 266 combinations, 
which can be made with great rapidity 
and ease. Chances of giving wrong sig- 
nals are said to be eliminated by mechan- 
ical combinations, and wrong combina- 
tions for routes are impossible. Three 
sources of electric power are available, so 
that either of two can be employed if 
the usual source, which is the power cur- 
rent of the electric railway, fails. The 
tower is of concrete and is considered one 
of the finest of the railroad’s buildings in 
Providence. 

Six men, working two at a time in 
three-hour tricks, will operate the appa- 
ratus in the tower. 

—————_e@o——_—_ 
Ornamental Poles Prize Competition. 

The Engineers’ Society of Pennsylvania 
has an established fund to provide prizes 
for meritorious designs of engineering 
structures. 

At this time prizes are offered for the 
best design of ornamental poles for the 
support of lights and trolley wires. Plans, 
specifications and estimates of cost must 
be submitted. The competition is to close 
July 15, when the designs submitted will 
be opened by the Board of Award. For 
particular information, address Paul A. 
Cuenot, chairman, prize committee, En- 
gineers’ Society of Pennsylvania, ‘Harris- 
burg, Pa. 


epo——_- 
Philadelphia Transit Dispute. 

The Philadelphia City Councils have 
adopted resolutions directing the city 
solicitor to bring legal proceedings to de- 
termine the right of the Philadelphia 
Transit Company to withdraw from sale 
the six-for-a-quarter tickets without the 
consent of the city of Philadelphia. Com- 
mon Councils, after a debate, also adopted 
a resolution demanding that the tickets 
be restored. 

George H. Earle, Jr., was elected at 8 
joint meeting of councils to succeed State 
Senator Clarence Wolf as one of the 
city’s three representatives on the Phila- 
delphia Rapid CTransit—Board. 
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Successful Distillation of Turpentine by 
Electricity. 

United States Consul-General Geo. N. 
West has recently investigated the opera- 
tion of a small plant in Vancouver in 
which experiments have been carried on 
for several years with the view of obtain- 
ing turpentine from the resinous woods 
of British Columbia by an electrical proc- 
He reviews the prog- 
Tess made as follows: 

The operations thus far have been car- 
ried on in a small way, only about two 
cords of wood or mill refuse having been 
treated daily. It is claimed, however, that 
the results have been eminently satisfac- 
tory. The turpentine, after tests by chem- 
ists and painters who have used the 
product both for inside and outside work, 
is pronounced to be equal if not superior 
to the turpentine distilled from the long- 
leaf pine of the South. From one cord 
of the resinous wood treated it is claimed 
that the tar oil, rosin, pitch, and char- 
ccal (the by-products) more than pay the 
cost of the distillation of the turpentine, 
thereby making this process a valuable 
one. | 

It is claimed that from one cord of 
pitchy wood costing $5 there can be ex- 
tracted chemically pure turpentine, tar 
oil, rosin, charcoal, and pitch to the ag- 
gregate value of $24.70, the present mar- 
ket value of these commodities, at an 
expense of $12, giving returns of $12.70 
per cord. That this statement is not 
erroneous is vouched for by persons who 
have the most thorough knowledge of 
the process and cost of manufacture, they 
claiming that the small plant now in op- 
eration is producing the products at the 
price per cord stated. 

The amounts of by-products said to be 
obtained from one cord of wood (amount 
of turpentine secured not being stated) 
ere as follows: Rosin, sixty pounds; tar 
oil, twenty gallons; charcoal, 1,300 
pounds. The oil is used for wood pre- 
servative, and is also manufactured into 
shingle stain. The charcoal, having been 
cocked and cooled in a can out of contact 
with the air, is very perfect and valuable 
for making powder. 

The resinous woods necessary for use 
in this plant are accessible in large quan- 
tities at cheap rates, not only from the 
many mills in Vancouver and near vi- 
cinity, but also from the standing timber 
that is not suitable for lumber, and can 
readily be procured. The plant has re- 
cently been increased to treat forty cords 
of wood per dav. 
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Illumination and the Eyes. 

In an article on the formation of “The 
Illuminating Engineering Society” in 
Great Britain the Lancet gives some in- 
structive criticism on our present methods 
of illumination. “The aim of the engi- 
neer,” says the Lancet, “has been to ob- 
tain the maximum efficiency — that is, 
maximum illumination at minimum cost. 
The distribution of the sources of light 
has been controlled by the architect, who 
is perhaps unduly swayed by convenience 
and artistic considerations. Both he and 
the engineer have paid relatively little 
attention to the physiological problems 
involved. Always important, these have 
become still more so with the advance of 
the art of illumination. The introduction 
of new inventions, such as the metallic- 
filament lamp, has led to the use of light 
extremely rich in ultra-violet rays. It is 
well known that these rays are deleterious 
to vision, and it has become imperative 
that some supervision, shall be exercised 
over the artificial illuminants in general 
use. The object of the Illuminating En- 
gineering Society is to bring together all 
the branches of the illuminating engineer- 
ing profession, as well as architects, oph- 
thalmologists, and physiologists, so tnat 
the problems may be fully discussed with- 
out any commercial bias and with the aim 
of the highest good for the greatest num- 
ber only in mind. If the society main- 
tains this lofty ideal it will deserve well 
of the medical profession and should re- 
ceive its warm support.” 
ede 

Lighting Central Park, New York. 

Central Park will be lighted before 
long by 1,400 electric lamps in place of 
the 600 old-style gasoline ones that have 
flickered through many a night in the 
quiet recesses of the park. The new 
lamps will have artistic merit, too, and 
they will also light up some dangerous 
crossings and viaducts. 

Four models for the new lamp-posts 
have been submitted, but the Municipal 
Art Commission will have one designed 
at its own expense. The four submitted 
were used on the Mall in the park one 
night last week. 

To install the new lights will call for 
an expenditure of about $32,000. The 
leakage from the old lamps in the park 
has ruined the grass for two or three feet 
around each lamp-post. Moreover, short 
cuts have been taken by the lamplighters 
in their anxiety fo finish in a hurry, 
making roads through flower beds and 
creating footpaths on many of the green 
hillsides. 
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Navy Department Supplies. 

The Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., 
will open bids on June 29 for miscel- 
laneous accessories for fire-alarm systems, 
for delivery at Washington, D. C.; and 
tor 700 water-tight boxes, miscellaneous 
red sheet fiber, 900 fuses, twenty-four 
electric soldering irons, and miscellaneous 
wire and cable, to be delivered at New 
York, N.-Y. 

Bids will be opened on July 13 for 
miscellaneous annunciators, controllers, 
carbons, heaters, lamps, irons, voltmeters, 
wire and other electrical supplies; for 
1,250 dry-battery cells and fifty water- 
tight bells; and for seventy-five yards 
linotape, miscellaneous linen tape, thirty 
switchboard instruments, miscellaneous 
micanite plate and red fiber, all for de- 
livery at Mare Island, Cal. Bids will 
also be received on July 13 for remodel- 
ing a 110-ton electric overhead traveling 
crane, for delivery at Washington, D. C. 

Bids will be opened on July 20 for two 
electric freight elevators for delivery at 
Mare Island, Cal. 


eee 
General Electric Outing. 


The fourth annual outing of the New 
York city staff of the General Electric 
Company was held at New Dorp, Staten 
Island, N. Y., on Saturday, June 19. 
One hundred and sixty-six were in at- 
tendance, and G. W. Seager was chair- 
man of the committee on arrangements. 

The sports consisted of baseball and 
athletic games, for which prizes were 
given. There were quoit pitching, a 
100-yard dash, mile run, potato race, ete. 
Several competed in the mile run, which 
was won by M. J. Powers. The main 
event of the day, however, was a comedy 
baseball match between the young men 
and the “old boys.” It consisted of three 
innings, and was won by the “old boys” 
with a score of seventeen to nine. S. 
W. Trawick was captain of the “elders,” 
and M. F. Reardon was captain of the 
young men. Another important game 
was between the younger men, in which 
the single gentlemen and the married 
gentlemen fought on opposite sides. The 
single men won. The score is not given, 
because the scorekeeper became exhausted. 

In addition to those named above, 
among others present were T. Beran, F., 
C. Bates, C. R. Dean, J. J. Mahony, H. 
H. Barnes, A. D. Babson, L. B. Judson, 
P. D. Wagoner, W. S. Brayton, D. A. 
Brown and F. C,-Ross. F, Cy Bates 
carried off. the honors in baseball. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


OAK PARK ELEVATED. 
The report of the Oak Park Elevated 
Railroad Company for the year ended 


June 30, 1908, compares as follows: 
1908. 1907. 1906, 


June RTOSS.Loauuaaaanns $570,124 $892,569 $856,783 
Operating expenses... 537,259 527,180 505,538 
June net............ $332,865 $365,589 $381,245 


armsan 


CHICAGO TRACTIONS. 

The original valuation of the Chicago 
traction lines, under their new ordinances, 
rehabilitation certificates subsequently re- 
ported to the city authorities under the 
partnership agreement, and the capital ac- 
count in each case as of May 1, 1909, are 
shown in the following table: 

Valua- Rehabili- Total 

tion. tation. Capital, 
City railwav....$21,000,.000 $15,753,901 $36,753,901 
Chicago Railways 30,779,875 11,565,203 42,344,980 
Calumet & South 

Chicugo........ 5,000,000 335,700 5,335,700 

The City Railways’ first mortgage bonds 
amount to $22,000,000, and the Chicago 
Railways Company reports total bonds 
and temporary receipts of $14,000,000, but 
will place $5,000,000 or $6,000,000 addi- 
tional rehabilitation mortgage bonds soon. 


HUDSON TUNNEL RECEIPTS. 

The New York Public Service Com- 
mission made public yesterday the finan- 
cial statements of the Hudson & Man- 
hattan Railroad from the time the first 
traffic was carried under the river on 
February 26, 1908, to June 30 of last 
year. During this period only the first 
link of river tube was open, consequently 
the operating revenue was only $222,415, 
as against operating expenses of $229,680. 

There was income from the Hudson 
Terminal Buildings and other real 
estate amounting to $66,361, and when 
miscellaneous charges had been adjusted 
an annual surplus of $47,458 remained. 

The balance sheet showed total assets 
of $102,201,270, in which the cost of road 
and equipment was stated at $101,514,345. 
The company showed a corporate surplus 
of $47,458. 


WESTERN UNION TELEGRAPH COMPANY. 

Accompanying the report of the West- 
ern Union Telegraph Company fot the 
quarter ended June 30 Jast, which shows 
an expansion of the company’s business, 
President R. C. 
“The net 
earnings for the present quarter are $1,- 
266.037, or 1.27 per cent, on the capital 
stock. The fiscal year of the company 
ends June 30, and the estimate of net 


js a statement from 


Clowry, whose remarks follow: 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


earnings for the year are $5,450,000, or ai 
the rate of five-and-one-half per cent per 
annum on the capital. These figures do 
not include expenditures for construction 
or betterment, which for the past one-and- 
one-half years have been paid for out of 
the net earnings. Our disbursements on 
this account last vear amounted to $1,218,- 
521, and for the current year are csti- 
mated at $800,000. Treating one-quarter 
of this, or $200,000, as applicable to the 
present quarter, the net earnings for the 
quarter, after providing for construction, 
are $1,066,937, or 1.07 per cent.” 

The preliminary estimated report of 
earnings for the quarter compares with 
actual figures for the same period a vear 
ago as follows: 


1909, Changes. 

Net revenue  o.......eee- $1,700,000 *$120,340 
Bond interest ........-6-- 433,062 Unchanged 
Palance .ecsecececesce> $1,266,938 *$1°0,340 
Dividends + 464-4484 sou wee 747.400 249,854 
Surplus sassarese... $ 519,538 t$129,514 


~ *Increase. tDecrease. 

Following are the approximate figures 
for the year ended June 30, 1909, as com- 
pared with actual figures in the previous 
twelve months: 


1909. Changes, 

Net revenue.......-0..008- $ 7.179.912 *S3.776.915 
Bond interest...........06. 1.752.249 Unchanged 
BARENE Srema e iE ae $ 0.447.663 983.776.915 
Dividends .ssscessseseseso 2,739,443  *1,.024,572 
Surplus casccweeaae idre $ 2.708,220 FEL ToD 044 
Previous surplus........... W4,393.857  tz.490,024 
Total surplus............ $17,102,077 *$ 261,120 


Appr. for stock div...... wees eee ee #9 447,100 


Profit and loss surplus. $17,102,077  *$2, 708,220 


*Increase. tDecreuse. 


HAVANA ELECTRIC RAILWAY COMPANY. 
A plan for retiring the $5,000,000 of 
six per cent preferred stock of the Havana 
Electric Railway Company and replacing 
it by an issue of bonds was considered 
at the monthly meeting of the directors 
of the company. After the meeting it 
was stated that the details of the plan 
had not been worked out as vet, and that 
ne definite action in the matter was likely 
to be taken for some time. General Man- 
ager Frank Steinhart, formerly United 
States Consul General in Cuba, who at- 
tended the meeting, said that the com- 
pany’s affairs showed a steady improve- 
ment and that conditions in Cuba were 
generally satisfactory at present. 


NORTHWESTERN ELEVATED. 

Chicago Northwestern Elevated financ- 
ing, Which has been temporarily held in 
abevance by the elevated merger, will now 
Le concluded. The present four per cent 
bond issue will probably be refunded by 
2 four-and-one-half per cent issue, for 
which bids have been received fromyitwe 
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eastern banking houses. It is expected 
that dividends on the preferred stock at 
the rate of four per cent will be com- 
menced shortly. 


NORTHERN LIGHT AND POWER COMPANY. 


The Northern Light and Power Com- 
pany, which acquires the Dawson City 
Electric Light and takes over the Yukon 
‘Telephone Syndicate, has issued in Lon- 
den $2,000,000 five per cent mortgage 
bonds carrying twenty-five per cent bonus 
in shares. 


—— a 


LONDON UNDERGROUND. 

The Underground Electric Railways of 
London report gross earnings for the week 
and twenty weeks ended May 29, 1909, 
compared as follows: 


Company. 1909. 1908. 
Bare a aTa £ 3,320 £ 2.940 
Piceadilly 1.2.0.6. eee cece ees 5,790 5,500 
Hampstead | ax cae dati Dee es 4,010 3,345 
District tate hese ore eee, core 10,310 9,302 
TRAIN UV SS 428s daw te ae e 6,895 7,942 

Total sar cation pa aes Seto £ 30.325 £ 29,029 
Total twenty weekS........-- 592,642 554,145 


KEYSTONE TELEPHONE COMPANY. 
The Keystone Telephone Company, of 
Philadephia, reports gross earnings for 
Mav of $91,727, an increase of $4,140; 
net earnings of $46,672, an increase of 
&1,953, and surplus after charges of $12,- 
661, an increase of $?,639. For eleven 
months the company earned gross $980,- 
411, an increase of $17,040, and net $494,- 
055, an increase of $29,408. The surplus, 
after charges, was $116,232, an increase 
of $29,678. These figures compare with 

the corresponding period a vear ago. 


WESTERN ELECTRIC. 

Preliminary returns for May show that 
the business of the Western Electric Com- 
pany is running at the rate of between 
$16,000,000 and $48.000,000 per annum. 
This would make the gross returns for the 
first half of the company’s fiscal year 
ended with May, show business of close 
to $23,000,000, or an average of nearly 
$4,000,000 a month. 

April sales were fifty per cent larger 
than in April, 1908, and the sales in May 
were seventy per cent greater than the 
corresponding month in the previous year 
Each month in the current calendar year 
has shown gains over the preceding month, 
and each month's returns have been 
greater than the same months in 1908, 
co that with a continuance of the present 
ate of monthly increase will enable the 
company to show gross returns for the 
vearyof, $50,000,000 or better. l 
bythe yeplort) that (the General Electric 
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Company had completed arrangements to 
take over the heavy-machinerv manufac- 
turing branch of the Western Electric at 
Hawthorne was declared by an officer of 
the company to be without foundation. 

During the last month the Western 
Electric, on the basis of business in sight, 
has taken advantage of the low price of 
ccpper to purchase more of the metal than 
it has bought for a long time. The com- 
pany’s consumption, however, is still be- 
lcw the ration to be expected from the 
ratio of operations. Its stocks of metal 
on hand are still only nominal. 


UNITED TRACTION (ALBANY-TROY). 


The report of the United Traction 
Company (Albany-Troy, N. Y.) for the 
quarter ended March 31, 1909, compares 
as follows: 


1909. 1908. 
Total railway operating rev...$454,260 $453,702 
Total railway operating exp... 295,210 323,799 
Net railway operating rev...$159.949 $129,903 
Taxes accrued............c000es 33,000 24.631 
Operating income............ $126,049 $105,272 
Other income................6.. 44,282 39,990 
Gross income................. $170,331 $145,262 
Total deduc. from gross income. 83,521 74,999 
Net corporate income........ $ 86,809 $ 70,262 


AMERICAN TELEPHONE EARNINGS. 


The Associated Bell Operating Com- 
panies, not including long-distance lines 
of the American Telephone and Telegraph 


Company, report for April and four 


months as follows: 
April: 


1909. 1908. 
Gross earnings............ A E 600 $10,282,000 
Expenses .........ccceeeee 972,500 7,293,000 
Net earnings............ $ 3,121,100 $ 2,988,500 
[Interest gays ceekdaaeciees 603,700 641,800 
Balance for dividends...$ 2,517,400 $ 2,346,700 
Jun, 1 to April 30: 
Gross earnings............ 43,260,700 40,560,490 
Expenses ....c.ccscecscere 3 ‘573,200 29,371. 400 
Net earnings............ $11. 687.500 $11,189,000 
Interest essees vg Sac tora 2,402,200 2,615,490 
Balance for dividends. .$ 9,285,300 $ 8,573,600 


These figures for 1908 include a pro- 
portionate part of the extraordinary pro- 
vision for depreciation for the year made 
in December, 1908. Equivalent or greater 


provision is being made for each month 
of 1909. 


AUBURN & SYRACUSE ELECTRIC. 


The report of the Auburn & Syracuse 
Electric Railroad Company for the quar- 


ter ended March 31, 1909, compares as 
follows 


1909. 1908. 
Total railway operating revenue. $81,948 ee 
Total railway operating expenses. 59,993 30.9 ti 
Net railway operating revenue.$21, oH ag 
Taxes accrued.......-e.ceee erence 4,200 4,2 
755 5.094 
Operating income........-0eee8: $17.755 $15.85 
Total deduc. from gross income.. 21,425 18,821 
Net corporate deficit.........-- $ 3,669 $ 3,127 
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MEXICAN TELEPHONE COMPANY’S YEAR. 

The Mexican Telephone and Telegraph 
Comyany reports gross earnings for thi 
year ended February 28 last (Mexican 
currency) of $385,767, a decrease of $2,- 
265, and net of $181,437, an increase of 
$2,771. The surplus was $20,417, a de- 
crease of $65,259. | 


MONTREAL LIGHT, HEAT AND POWER. 

The Montreal Light, Heat and Power 
Company has issued its full pamphlet 
report for the year ended April 30, 1909. 
The income account compares as follows: 


1909, 1908. 
GLOSS? aang bangin EEE sowed $4,979,769 $3,792,318 
Expenses ........, ETT 1,844,653 1,651,656 
Net Goeie ti din aa ei vee ee $2,235,116 $2,140,562 
Interest ....ssssosesosossso. 489,268 493,095 
Surplus seks ceauw eae ha sae $1,745,848 $1,647,467 
Dividends ..... EEE EA 1.020,000 1,020,000 
Year surplusS.............. $ 725.848 $ 627,467 
Deductions ......... 0.0008. 418,380  ....... 
PUPP UISS Ge haa ae ey dieses $ 307,468 $ 627,467 


*Deductiong for depreciation and 


insurance 
funds. 


FAIRMONT & CLARKSBURG TRACTION. 


The report of the Fairmont & Clarks- 
burg (W. Va.) Traction Company for 
April and four months ended April 30 
compares as follows: 


Month of <April: 1909, 1908. 
Total earnings from operating.. E $29,272 
Operating expenses............ 2,643 10,850 

Net earnings from operating .$18.653 $18.422 
Income from sources........... 3,098 1,940 

Income all sources........... $22,251 $29,362 
Less taxes and insurance....... 1,892 1,069 

Net Carnings ......cceeee eee $20,358 $19,293 

Four months: 

Total earnings from operating. .114,919 107.231 
Operating expenses............. 50,577 46,946 

Net earnings operating....... $64,341 $60,284 
Income other sources........... 13,128 9.962 

Income all sources........... $77,470 $70,245 
Less taxas and insurance...... 7,557 4.305 

Net earningS........ses.ss.s. $69,882 $65,941 


BINGHAMTON RAILWAY COMPANY. 

The Binghamton Railway Company 
has issued its report for year ended Mav 
31, 1909, which compares as follows 


1909. 1908. 
Gross earningS.... cece eee aee $331,700 £301,816 
Operating expenses.......... 190,248 179.203 
Net earningS........essese. $141,352 $122 618 
Interest and taxes............ 106,815 99,215 
SUPPIUSS eenei eea wate tes $ 34,536 $ 23,396 


UNITED RAILWAYS OF ST. LOUIS. 


The report of the United Railways of 
Si. Louis for the month of May and five 


months ended May 31 compares as fol- 
lows: 


1909. 1908$. 
NIAN BrOSS (caved wR ewe $ 975,544 $ 920,765 
TEXPOCNISES: wisaeokve wee dees 597,249 591,543 
May DNet okie ie oe tes $ 378.304 $ 329,299 
CHATEOS:. cout see decayed 232,792 pa ALA 
SUPDIIS? wa view ia p Bees $ 145,512 $ 96.944 
Five months’ gross........ 4,427.51 4.218.215 
EXpenseS sesesesosocsseeo 2,830.582 2,795,250 
Five months’ net........ $1,596,989 $1,459,966 
CAPR OS.- 2.4G hae aioe es 1,172,308 1,154,714 


Five months’ surplus....$ 424.661 $ 


298,252 
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FORT WAYNE & WABASH VALLEY. 


The Fort Wayne & Wabash Valley 
Traction Company reports for April and 
four months, as follows: 


1909. 1908. 

Gross earningS..........ee00- $106,250 $ 99,740 
Operating expenses........... 65.973 39,381 
Net earningS........e+ccees $ 40,276 $ 40,359 

January 1 to April 30: 

Gross earningS.......cceeeeee $420, 971 $397,975 
Operating expenses........-.. 2 253,267 231,814 
Net earnings............22. $167,713 $166,161 


CHICAGO RAILWAYS COMPANY. 


N. W. Harris & Company and the Na- 
tional City Bank, of New York, have 
purchased from the company $5,000,000 
Chicago Railways Company first mort- 
gage five per cent bonds, the proceeds of 
which will be used for rehabilitation and 
extensions. 

The Chicago Railways’ order with 
Pullman for 350 more pay-as-vou-enter 
cars aggregates $1,600,000. 


NEW INTERBOROUGH BOND ISSUE. 


The Interborough Rapid Transit Com- 
pany has applied to the New York Public 
Scrvice Commission for permission to 
issue $10,000,000 in bonds under the 
$55,000,000 mortgage approved by the 
Commission last year to retire an issue 
of three-year gold notes, dated March 1, 
1907, and maturing March 1, 1910. The 
bonds are to bear interest at five per cent, 
and are to be sold or exchanged for the 
three-year notes at not less than par. 
The petition is signed by August Bel- 
mont, chairman of the board of directors 
of the Interborough company, and Rich- 
ard Reid Rogers, counsel for the company. 

The petition shows that on April 24, 
1908, the Commission authorized the exe- 
cution by the company of a mortgage 
upon its property to the amount of $55,- 
000,000, and on the same date authorized 
the immediate issue of the $30,000,000 
in bonds to secure three-year six per cent 
notes, dated May 1, 1908, in the amount 
of $25,000,000. It is further alleged that 
on March 1, 190%, the company issued 
$10,000,000 of three-year five per cent 
gold notes, with a provision that the notes 
might be elite upon any interest date 
at 101 and accrued interest. The mort- 
gage authorized the reservation of bonds 
to retire the three-year five per cent gold 
notes, and that the company might at 
any time tender to the trustee any of the 
gold notes in exchange for bonds re- 
served, and that the trustee should re- 
ceive and cancel the notes and deliver to 


the company an equal amount of reserved 
bonds. 
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ELECTRICALLY DRIVEN PRINTING PRESSES 
OF THE LONDON TIMES. 

The London Times has recently in- 
stalled a large octuple press, electrically 
driven and controlled on the Crompton- 
Kohler System, the first of four machines 
of the same pattern which are to be in- 
stalled. Each will be a double machine, 
capable of printing 60,000 copies of The 
Times per hour, and if required, the two 
‘units of each press can be worked sep- 
arately. The system of control is the 
well-known “Wohler” svstem, developed 
Ly Koehler Bros., of Chicago, U. S. A., 
and 56 Ludgate Hil, London, E. C., and 
the motors are by Crompton & Company, 
Ltd., London and Chelmsford. The 
equipment consists of two sixt¥-horse- 
power and two ten-horsepower motors for 
each press, and the standard “Kohler” 
four-motor controller with sixteen push- 
button control stations at various points 
about the press, each station comprising 
a small iron box with five push-buttons. 
The main 


sixty-horsepower motor is 
ccupled direct to an extension of the press 
shaft. A worm wheel runs free on the 
main shaft, but carries a ratchet wheel, 
which engages with pawls pivoted on a 
disk keyed to the press shaft. The rota- 
tion of the worm by the small ten-horse- 
power motor starts the worm wheel and 
engages the ratchet with the pawls, and 
causes the machine to be driven at a siow 
speed. When the small motor has attained 
full speed, the main motor is automati- 
eally put in circuit, the pawls leave the 
ratchet free, and the small motor and 
worm wheel are brought to rest. The 
emall motor is used for operating at slow 
speel when dressing the press and lead- 
ing in the paper web. The main motor 
takes up the load and overruns the smali 
motor when operating at printing speed. 
The whole of the manipulation of the 
controller is carried out from any one 
station, permitting the operator to start, 
stop, run up the speed, or slow down, and 
also to lock the controller at any given 
speed or to lack it at the stop position. 
Thus absolute control of the movements 
of the press is placed in the hands of the 
operator from the point where he is work- 
ing. This printing press can be used 
either as a whole to produce papers of 


twenty-four to thirty-two pages, or as two 
s(parate presses producing papers of four 
to sixteen pages. Therefore two separate 
motors and control outfits are provided, 
and these can be run either as two sets or 
as one set; in the latter case the motors 
and push-buttons are automatically paral- 
leled when the mechanical clutch connect- 
ing the two units is placed in gear, The 
chief features of the “Kohler”? system of 
control are as follows: For putting on 
blankets or plates, the evlinders can be 
brought to any desired position, and a 
movement of only one-eighth of an inch 
can be made. Again, the speed of the 
piate evlinders can be varied from ten 
revolutions per minute through several 
intermediate speeds to the maximum 
speed. While a press is being made up, 
and a pressman is working on any part 
of it, he can make it impossible for any- 
ene to, siart the press by pressing the 
“safe” button. To start the machine he 
must press the “on” button. The “safe” 
button only prevents any alterations being 
made to the existing conditions; thus, 
pushing this button when running at a 
certain speed prevents increase or de- 
crease of speed. To accelerate, the “on” 
button s pressed, and to slow down the 
“off? button is pressed. Pushing the 
“stop” button stops the machine in a few 
seconds. Whenever the machine is 
stepped the controller automatically re- 
turns to the starting pcint. The time re- 
quired to bring the press from standstill 
to maximum speed can be adjusted, but 
is usually twenty seconds. The time re- 
quired to stop the press is only the few 
seconds necessary to prevent stripping the 
gears. The press is first started up on the 
small ten-horsepower moter through the 
worm gearing by pressing the “on” but. 
ton, which releases a plunger. The 
plunger descends slowly, cutting out the 
starting resistance of the small motor, 
its descent can be arrested by pressing 
the “safe” button. If allowed to descend 
further, the small motor reaches its max- 
imum speed, and the large sixty-horse- 
pewer motor takes up the load. The con- 
tacts behind the plunger belong to the 
starting resistance of the small motor, 
and the side contacts belong to that of 
the larger motor. On pressing the “off” 


button, the plunger rises slowly, reducing 
the speed and eventually, unless arrested, 
transferring the load on to the smaller 
motor in case it is desired to run at a 
slew speed or to move the rollers to any 
particular position. The starting re- 
sistances for the large motor would have 
to be abnormally heavy if it was neces- 
sary to rum this at the slow speeds; and, 
moreover, the small and certain move- 
ments rendered possible by the use of the 
small worm-geared motor would be im- 
possible to attain with the large motor 
only. Both the main and the small 
motors are compound-wound, and tne 
former are provided with interpoles. A 
variation of speed between 550 revolu- 
tions per minute and 700 revolutions per 
minute is obtained on the main motor by 
shunt regulation, the rest of the regula- 
tion being by series resistances. The 
main switches are controlled by the “stop” 
button and the overload and no-voltage 
cut-outs. When the main switches open, 
they short-circuit the motors at the same 
time, which brings the machines to rest 
in one or two seconds. The Times plant 
stream driven, but two 
vears ago, an electrically driven rotary 
was installed, and, very soon, the whole 
ef the plant will be electrically driven. 
Power is taken from the Charing Cross 
& City Electricity Supply Company, with 
a stand-by from the mains of the City 
of London Company. The necessary 
change-over switchboard and a large 
main distributing switchboard have been 
installed, the latter in a gallery in the 
| The main switchboard 


was originally 


machine room. 
has ten panels; of these, two are change- 
eyer panels for the lighting and power, 
respectively, three are press panels, two 
ere motor panels, and two are lighting 
panels: the remaining panel contains the 
recording instruments. The over-all 
length of the board is approximately 
twenty-six feet, and the height seven 
feot.—Abstracted from Electrical Engr 
necring (London), June 3. 
< 
ELECTROMAGNETIC EXTRACTORS FOR EYE 
TROUBLES. 
A special type of extractor for dealing 
with particles of iron, steel, ete., imbedded 
in /the eye, has been devised by Jolin 


at 
toe 
are ~ 


—_—— 
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Hunter & Company, Liverpool, Eng., and 
has been largely adopted in the hospitals 
and by well-known surgeons. There are 
two varieties. The one for operation on 
a standing or sitting person has a heavy 
cast-iron stand carried on gunmetal! 
wheels so that the device may be easily 
moved about the room. The magnet con- 
sists of a core of best Swedish soft iron, 
three feet long and six inches in diameter, 
which is energized by two coils wound 
with about 200 pounds of double cotton- 
covered insulated wire. It is turned off 
blunt at the ends and screwed so that 
pointers of different shapes can be fitted 
as desired. The magnet is mounted on a 
cradle which rides on ball bearings so as 
to have a circular horizontal motion. The 
magnet coils are connected in series, and 
a switchboard, which mav be mounted on 
the stand or on the wall of the room, is 
provided with a regulating resistance, be- 
sides the necessary main switches and 
fuses, in order to vary the strength of the 
current in the coils, and therefore the 
degree of magnetization of the core. With 
a maximum current of eight amperes a 
pull of thirty pounds per square inch is 
obtained at a distance of one inch from 
the end of the magnet. The height of the 
magnet from the ground is about four 
feet six inches. The magnet for use on 
patients in a reclining position is mounted 
on trunnion bearings and is tilted by a 
quadrant gear turned by a hand-oper- 
ated worm fitted on the side of the stand. 
-~Ahstracted from The Electrician (Lon- 
don). June 4. 
< 
ELECTRICAL METHODS OF VACUUM 
MEASUREMENT. 

The operation of electrical vacuuin me- 
ters is based on the fact that gas con- 
ducts heat more poorly with decreasing 
pressure. It is knowr that the sensitive- 
ness of a thermo element increases greatly 
in a vacuum, and this phenomenon has 
been utilized by Voege in his vacuum me- 
ter. In a glass bulb G (Fig. 1) he en- 
closes hermetically a thin wire AB in 
such a way that an electric current may 
be sent through it. Crossing this wire is 
another conductor FE’, consisting half of 
iron Fe and half of constantin C, the two 
parts being soldered in the center at P. 
The two wires 4B and EE’ are in contact 
at P. The latter wire acts as a thermo 
clement, and if an electric current is sent 
through AB, a thermo current will flow 
through a circuit connected to E and EK’. 
The temperature reached by 4B depends, 
of course, on the intensity of the current 
flowing through the wire and also on the 
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cooling to which it is subjected by the 
heat conductivity of the air in the vessel 
G. This conductivity will diminish with 
increasing rarefaction, and provided that 
a constant current is flowing through AZ 
the temperature of this wire will rise and 
also the electromotive-force of the thermo 
current. If, therefore, the thermo ele- 
ment LE” is connected to a sensitive gal- 
vanometer the latter will indicate a 


stronger current with increasing rarefac- 


E ; 


FIG. 1. 


tion, which may serve as a measure of the 
degree of the vacuum. The vessel G is 
provided with a tube Z for connecting it 
to the space, the vacuum of which is to be 
measured. The galvanometer may be 
graduated to indicate directly the vacuum 
in millimetres mercury pressure. It should 
be remarked, however, that on account of 
the different heat conductivity of various 
gases and vapors, the indications of the 
electrical measuring instrument will have 
a different value for each gas or vapor, 
even under otherwise identical conditions. 
The electrical vacuum meter designed by 


FIG. 2. 


G. Berndt distinguishes itself by its sim- 
plicity and is undoubtedly most to be 
recommended for practical purposes, par- 
ticularly because it requires no instrument 
for measuring resistances or current inten- 
sity. A wire D is stretched in a bulb R 
(Fig. 2), provided with a tube L for 
connecting it to the vessel, the vacuum of 
which is to be measured. A small weight 
S is attached to the center of wire D. If 
a current of constant pressure is sent 
through this wire it will be heated to a 
certain temperature dependent on the cur- 
rent intensity and on the amount of heat 
conducted away by the gas in the bulb R. 
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The more the gas is rarefied the more 
will its heat conductivity decrease and 
the temperature of the wire will rise. This 
will cause the wire to expand and show 
a certain sag, which will always be regu- 
lar on account of the weight S. If the 
bulb & is provided with a scale at the 
location of the weight, the extent of the 
sag may be observed on the same and will 
serve as a measure of the vacuum.— 
Translated and abstracted from Elektro- 
technische Anzeiger (Berlin), May 30. 
< 
POWER FOR MINING PURPOSES. 

The principal sources of power for the 
conduct of mining operations are steam, 
compressed air and electricity, although 
for certain operations the internal-com- 
bustion engine must be considered as a 
formidable competitor which cannot be 
ignored. Steam power still maintains a 
prominent position for the operation of 
hoisting and pumping machinery, for sur- 
face tramming, and for general power 
purposes. For underground use, however, 
it is decidedly inferior to compressed ajr 
and electricity, chiefly owing to the dis- 
agreeable effects of heat and moisture on 
the mine atmosphere. Although there is 
seme rivalry between compressed air and 
electric power for operating machinery 
of mines, each, at present, occupies a field 
pretty much of its own, which may, how- 
cver, be altered somewhat by future devel- 
opments. Compressed-air drills have 
given better results in some cases than 
direct-operated electric drills, but bv 
means of a compromise system in which 
an electrically driven air compressor of 
small size compresses air on the spot for 
operating a compressed-air drill, the ad- 
vantages of both compressed air and elec- 
tricity are utilized. For underground 
pumping and hoisting compressed air 
finds considerable application. The ex- 
haust into the mine atmosphere of al! 
air-driven motors is a decided benefit. to 
ventilation. Owing to its flexibility and 
wide range of applicability the field for 
electricity in mining is steadily increas- 
ing, and electric pumps, hoists and loco- 
motives are used extensively wherever 
clectric power is available. Its greatest 
usefulness is perhaps felt where many 
mines can be supplied with power from 
some central power plant. Centralization 
in power generation means economy, and 
power can thus be transmitted to a large 
number of mines as electricity, and sold 
for lower price than it could be gener- 
ated by individual plants at the separate 
properties.—A bstracted from:The Mining 
World, June 12. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


The New Westinghouse Train-Lighting 
Turbine-Generator Set. 

The new Westinghouse “train-lighting” 
turbine-generator set meets the exacting 
requirements of a small steam-driven gen- 
crating outfit for train-lighting excitation, 
or other small-power, direct-current serv- 
ice, securing to a marked degree the ad- 
vantages of compactness and minimum 
weight which result from the improve- 
ments in design of both its electrical and 
steam elements. The generator output is 
twenty-five kilowatts at 125 volts, and is 
designed to be run at 3,600 revolutions 
per minute. The turbine element is of 
the impulse class, but of novel construc- 
tion. A single wheel is employed, involv- 
ing a re-entrant path for the steam, which 
is expanded practically to exhaust pressure 
in the nozzles. 

The generator is compound-wound, in- 
suring close voltage regulation, while its 
four-pole field structure with auxiliary 


WESTINGHOUSE TRAIN-LIGHTING TUR- 
BINE-GENERATOR SET. 


commutating poles, makes possible di- 
minished weight and length of commu- 
tator, and thus, shortened over-all dimen- 
sions, accomplished in no other design. 
The compact structural connection be- 
tween the turbine case and generator 
frame also contributes to shortening the 
over-all shaft length, adapting the outfit 
admirably to installing in the restricted 
space of the baggage car, where, in train- 
lighting service, it is intended to be placed. 
On account of the possible oscillation and 
vibration of the car, oil rings are not re- 
lied upon for lubrication of the two bear- 
ings, an oil pump, attached to the turbine, 
being provided to insure circulation of oil 
in ample quantity while the outfit is in 


operation. Provision is also made for ac- 


MECHANICAL APPARATUS 


curately balancing the rotating part, 
avoiding any possible vibration that might 
occur. 

A well-designed fly-ball governor, geared 
directly to the turbine, controls a nickel- 
bronze balanced puppet valve. The gov- 
crınor mechanism is unique in design, in- 
suring excellent regulation, stability and 
certainty of operation. With the turbine 
is furnished a combined automatic and 
hand throttle valve, the automatic feature 
cf which is operated by a weight held by 
a spring against centrifugal force, and 
entirely independent of the main governor. 
The apparatus is exceedingly simple, and 
hence certain in its operation. The de- 
vice may be regulated to come in at any 
predetermined speed. 

The new Westinghouse train-lighting 
turbo-generator sct, embodying superior 
advantages of lightness, compactness and 
efficiency. as above noted. was exhibited, 
for the first time, in the Westinghouse 
space at the conventions of the Master 
Mechanics’ and Master Car Builders’ as- 
sociations held at Atlantic City, June 
16 to 23. 


ede 
A Successful Enterprise. 

Under the title “A Successful Enter- 
prise” the Robbins & Myers Company, 
Springfield, Ohio, has published a hand- 
somely illustrated treatise, devoted to a 
description of its growth and develop- 
ment and the establishment of its new 
works and electrical plant. The Robbins 
& Myers Company was organized about 
twenty years ago for the making of gray 
iron castings, and after a number of 
vears of very gratifying success in that 
business found itself in possession of such 
a plant and facilities as would warrant 
its undertaking a regular manufacturing 
enterprise in a modest way. In 1897 the 
company commenced the manufacture of 
direct-current motor-driven ceiling fans, 
taking its place among the pioneers in 
a practically undeveloped industry. Rec- 
ognizing the severe operating require- 
ments of a motor for an electric fan the 
company set about the producing of a 
practically indestructible motor. 

The company soon devoted its atten- 
tion to the producing of small power mo- 
tors and rapidly equipped new quarters 
for the production of this line of appara- 


tus, developing direct-current motors of 
new types and capacities up to fifteen 
horsepower. 

In 1907, so successful had been the 
company’s operations in this direction 
that plans were laid for the building of 
an entirely new machine shop and motor 
department. The work was undertaken 
at once and the factory ready for occu- 
pancy early in the winter of 1908. In 
the new buildings every attention has 
been given to providing comfortable work- 
ing conditions for the employes, the en- 
tire plant is heated by the blower system, 
the company has its own waterworks sys- 
tem, taking its water from an under- 
ground spring, and is amply equipped 
for fire protection. 

The power plant consists of two large, 
horizontal gas engines, belted directly to 
generators, current being taken to large 
switchboards located in the main testing- 
room, and distributed on the three-wire 
system to about 150 motors driving ma- 
chinery in various parts of the factory. 

The equipment winding room is worthy 
of special mention, as the use of special 
machinery has been made wherever this 
could be done to advantage. The com- 
pany has designed and built for its own 
use a complete equipment of special wind- 
ing machines, able to handle a wide range 
of armatures and field coils, which ap- 
pears to be a great improvement on the 
work done by hand, and also increases the 
possible output. 

The main offices of the company are 
located at Springfield, Ohio, forming an 
integral part of the manufacturing plant. 
The appointments are unique in their 
modern completeness. 

In addition to the descriptive matter 
concerning the growth and development 
of the company and its facilities, there 
are illustrated a number of typical appli- 
cations of the company’s motors, together 
with some brief descriptive matter con- 
cerning these various lines. 
ee: 
Battery Charging in Automobile Garages 

With Mercury-Arc Rectifiers. . 

In many electric-automobile garages 
having a capacity for charging two oF 
more batteries at one time, the charging 
is done directly from direct-current fced- 
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equipment possible. 
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ers or through a motor-generator set from 
alternating-current feeders. The general 

connections are similar to those shown in 
Fig. 1, either with or without the motor- 


generator. There are a small number of 

garages using single-circuit rectifier out- 
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FIG. 1.—DIAGRAM OF CONNECTIONS AND TABLE FOR CHARG- 
ING GROUP OF BATTERIES FROM MOTOR GENERATOR. 
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of the switchboard is known as the recti- 
fier-controlling panel, and on it is 
mounted the apparatus particularly essen- 
tial to the starting of the rectifier tube 
and regulation of the rectified current. 
The right-hand or charging-circuit panel 
is equipped with six 
triple-pole, double- 
throw switches, which 
lead to the various 
charging circuits; two 
sixty-ampere amme- 

ters and a six-point 
KS 2 voltnreter switch for 
adjusting one of the 
voltmeters on the left- 
hand panel for read- 
ing the voltages of the 
various batteries being 
charged. 
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fits, one for each battery to be charged, 
but while this method is very satisfactory 
and highly efficient, the cost of the origi- 
nal installation is rather more than most 
garages care to invest for this purpose. 

A large number of charging garages 
are now using the public-garage type of 
rectifier, which is described later in this 
article. 

Referring again to Fig. 1, let it be as- 
sumed that six batteries are to be charged 
from the 110-volt circuit, and that the 
number of cells in the various batteries 
is as follows: No. 1, forty-four; No. 2, 
forty; No. 3, thirty; No. 4, twenty-four ; 
No. 5, sixteen; No. 6, twelve. The tabu- 
lation in Fig. 1 shows the actual watts 
delivered to the battery, the watts lost in 
the rheostats and the efficiency of each 
circuit, neglecting the loss in the motor- 
generator set. It will be seen from the 
last column that the efficiency of the com- 
plete system, exclusive of the motor-gen- 
erator set, will be about fifty-eight per 
cent; with the motor-generator set having 
an approximate efficiency of seventy-five 
per cent, the efficiency of the system will 
average about forty-four per cent. 

The public-garage type of mercury-are 
rectifier is shown in Fig. 2. This outfit 
is designed for use on a 220-volt, sixty- 
cycle, alternating-current circuit and con- 
sists of a two-panel dull-black slate switch- 
board, with necessary regulating com- 
pensator, reactance, equalizing rheostats, 
rectifier tubes and necessary switches, all 
suitably mounted, with a view to obtain- 
ing the most compact and convenient 
The left-hand panel 


the garage panel is 
outlined in Fig. 3. The rectifier when 
charging a group of batteries similar to 
that shown in Fig. 1, would supply an 
average of about 193 volts on the charging 
circuit. It will be noted from Fig. 3 


GARAGE TYPE OF RECTI- 
FIER PANEL. 


FIG. 2.—PUBLIC 


that the six batteries are arranged in two 
circuits of three batteries each, the bat- 
teries being equally divided between the 
two circuits. The tabulation just below 
the diagram gives the losses and effi- 
ciencies when charging with these connec- 
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tions. It will be noted from this table 
that the average efficiency of the charging 
circuits alone, neglecting the very small 
losses in wiring, is ninety-nine per cent. 
As the efficiency of the rectifier when de- 
livering 193 volts is about eighty-four per 
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FIG. 3.—-TWO CIRCUITS OF THREE BAT- 
TERIES EACH. 
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cent, the total combined efficiency of the 
complete charging equipment would be 
about eighty-two per cent. 

Referring to the table in Fig. 1, it will 
be seen that the total watts used in the 
charging circuits is 13,200. At seventy- 
five per cent efficiency, this would mean 
an input to the motor-generator set of 
about 17.6 kilowatts. The input to the 
rectifier under the conditions shown in 
Fig. 3 would be about 9.2 kilowatts, rep- 
resenting a saving of 8.4 kilowatts for 
each hour of operation under similar con- 
ditions. Of course, a small part of this 
saving would have to be used for buying 
renewal tubes for the rectifier, but even 
considering the slight additional expense, 
the saving in power could figure out at 
least twenty or twenty-five per cent. 

While some garage operators might con- 
sider the combination of cells given in 
the foregoing example as an unfavorable 
case, it should be borne in mind that’ bat- 
teries of the various number of cells 
mentioned are furnished by representative 
electric-vehicle manufacturers for use in 
their vehicles. Nor is it possible for a 
garage to control the conditions and make 
them most favorable to the charging 
plant; for example, garages are frequently 
called upon to charge a single battery with 
a large number of cells, say, a forty-cell 
battery; and a large number of batteries 
with a smaller number of cells, for in- 
stance, five twenty-four-cell batteries. 
When charging such a group of batteries 
from a 110-volt, direct-current circuit, the 
efficiency would be about forty-four per 
cent. When ancy eure same batteries 
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with a rectifier the efficiency would be 
about seventy-five per cent. 

The accompanying tabulation of effi- 
ciencies when charging various sizes of 
batteries is given herewith. For the sake 
of comparison, the charging rate on all 
batteries is taken as twenty amperes, and 
the average volts per cell as 2.3. While 
some batteries are designed for a heavier 
charging rate, the average battery can be 
efficiently and economically charged at 
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should be arranged to be as nearly equal 
as practicable. When it is desired to cut 
out a battery for any reason, the switch 
to which this battery is connected should 
be opened, a sufficient amount of the 
charging rheostat cut in and the switch 
thrown into the upper position. This cuts 
out the battery, but the series circuit is 
not broken and the charging of the re- 
maining batteries will be continued 
A sub-base, shown below the right-hand 
section in Fig. 2, is sometimes 
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RECTIFIER GARAGE SET. 


this rate, although the time of charging 
may be somewhat longer. 

There are, of course, almost innumer- 
able combinations of batteries possible, 
but the above will give the general basis 
for comparison between the various meth- 
ods of charging. 

It will be noted from Fig. 4, which is 
a complete diagram of connections of the 
rectifier garage set, that when a battery 
is connected to the terminal of each of 
the triple-pole switches marked + and — 
and the switches thrown in the upper 
position, the batteries are connected in 
two-series groups similar to Fig. 3. If 
all the twelve-cell batteries are to be 
charged at one time, they may be charged 
in series by simply reversing the position 
of a double-pole, double-throw switch on 
the left-hand panel. For practically all 
charging, however, the circuits will be 
connected in series multiple, as shown in 
Fig. 3. 

In each of the two-series charging cir- 
cuits are connected a sixty-ampere am- 
meter and a rheostat for equalizing the 
current between the two circuits. In or- 
der to use as little of the resistance as 
possible the number of cells of battery 
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FIG. 4.—COMPLETE DIAGRAM OF CONNECTIONS, 


plug receptacles and six charging 
plugs. To these plugs should be 
attached six charging cables, lead- 
ing to various points in the gar- 
age. The use of this sub-hase 
permits of readily changing the 
various batteries under charge 
from one circuit to the other, in 
order to make the most efficient 
combination without moving the 
vehicles from place to place in 
the garage. 

With this type of rectifier it is 
possible to charge at one time a 
total of 180 cells of lead-plate 
battery at twenty amperes each. 

About thirty of these garage 
panels are now in actual service, 
giving excellent results and prov- 
ing that the above efficiencies 
outlined are not merely 
ede 
A New Type of Kellogg Switchboard. 

The Kellogg Switchboard and Supply 
Company, Chicago, Ill, has placed on 
the market a new No. 20 drop-type com- 
bined self-restoring drop and jack, which 
has all of the advantages of the old No. 
3 type, with the additional features of 
a platinum night-alarm contact, pro- 
tected by the shield below the shutter, 
and drop coil, which can be removed in 
a few seconds with a screwdriver, and 
without unsoldering any of the connec- 
tions. The entire operation of re- 
moving the drop coil is carried on 
from the rear of the board. The front 
view of the switchboard, shown herewith, 
demonstrates the accessibility of any line 
on the board, and it is only necessary to 
transfer connections from subscribers ap- 
pearing in the first two panels to those 
appearing in the last two, or vice versa. 
This not only increases the speed of op- 
eration, but decreases the cost of opera- 
tion. 

Special attention has been paid to the 
maintenance of the equipment. It is an 
easy matter to change any drop coil, with- 


theoretical. 


Vol. 54—No. 26 


out interfering with adjoining apparatus 
or m any way mutilating the cable forms. 
All cord terminals are conveniently lo- 
cated, and all other apparatus, such as 
condensers, repeating coils, and induction 
coils, are located on the hard-maple panel 
in the rear of each position. All termi- 
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NEW TYPE KELLOGG 
SWITCHBOARD. 


nals are lettered and numbered in a 
cordance with a blueprint furnished wit 
the switchboard.. 


ede 
A New Holophane Refiector-Bow! 
Unit. 

The accompanying illustration shows 
a new reflector-bowl unit, which has been 
placed on the market by the Holophane 
Company, Newark, Ohio. 

This unit consists of a strong, COD- 
centrating reflector above the lamp, with 
a special Holophane hemisphere poe 
The prisms of the hemisphere are qui! 
shallow, so as to reduce to the lowest 
possible degree any accumulation of dust. 

The photometric curves show that a 
new unit gives a desirable distribution 0 
light, ranging from seventy candlepower 
at forty-five degrees to fifty-five candle- 
power directly under the unit when 
equipped with sixty-watt clear-bulb tung: 
sten Jamps.) Thel complete unit is at- 
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tractive in appearance and has a wide 
field of usefulness in office buildings, 
stores, clubs, etc., where good appearance, 


NEW HOLOPHANE REFLECTOR- 
BOWL UNIT. 


efficiency and diffusion of light are of 
about equal importance. 


——— © @e—____ 
New Types of Tungsten Lamps. 
Julius Auerbach, president of the Elec- 


trical Accessaries Company, returned 
from Europe a short time ago, after vis- 
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PHOTOMETRIC CURVES OF NEW 
REFLECTOR-BOWL UNIT. 
iting his tungsten-lamp factories. The 
“Just” tungsten lamp will be imported 
as heretofore by his company direct from 
Germany, under a special permit granted 
by the General Electric Company. 
Lamps will be marketed with a new 
trademark, as the Electrical Accessaries 
Company has decided to adopt the name 
of “Justram” for its lamps in the future, 
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which indicates more clearly the Just 
wolfram lamp, which is so well known 
in Germany. 

In addition to the usual standard types 
heretofore imported, the Electrical Ac- 
cessaries Company is now also putting on 
the market the smallest unit made today 
for multiple circuits of 100 to 120 volts; 
this is an eighteen-watt lamp, and is 
shown in the accompanying illustration. 
The company is also bringing on the 
market the smallest lamp for 200 to 250- 
volt circuits of only forty watts. The 
first lamp should find a ready field, which 
has not been touched to any extent here- 
tofore by the tungsten lamp; that is, for 
residential lighting, show-windows, etc., 
while the small, forty-watt, high-voltage 
lamp no doubt will be welcome by all 
users of high-voltage curreut, who have 
heretofore been obliged to burn two in 
series, no high-volt lamp of sufficiently 
small wattage having been supplied. 

Another new lamp thal is being put 
on the market by the above company is 
a 400-candlepower lamp, which is the 
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EIGHTEEN-WATT TUNGSTEN 
LAMP (NEW TYPE). 


largest tungsten lamp made today. This 
lamp no doubt will find a welcome field 
for replacing arc lamps, especially for 
alternating current, where the introduc- 
tion of these lamps will do away with 
all the annoyances inherent in alternating- 
current arc lamps. While these lamps are 
all new to this country, they have been 
cn the market in Europe sufficiently long 
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tc show that they are commercially per- 


fect in every respect. 


—-—_ 6 4 —— 
A New Ozonizer. 

A new form of completely enclosed 
ozonizer, the invention of Samuel C. 
Shaffner, a Chicago engineer, is being 
marketed by the National Air Filter Com- 
pany, of Chicago, and has been installed 
in several hospitals, as well as in many 
business. places. 

The machine is, of course, electrical 
and takes its current from the ordinary 
electric-lamp socket. Type “A” is suit- 
able for halls, restaurants, theatres, ete. ; 
type “B” for large offices and general use. 
The outer dimensions of both these are 
the same, fourteen inches by eighteen 
inches, as is the weight, 100 pounds. 

The method of operation is as follows: 
An electric fan draws in air at the bot- 
tom at the rate of 500 cubic feet a min- 
ute. This air is forced through a gauze 
in which plays a blue, high-tension, elec- 
tric discharge, which effectively kills off 
all the bacteria present in the air and 
transforms a large part of the oxvgen 
into ozone. The purified, ozonized air is 
liberated through the perforated brass 


FIG, 1.—OZONIZER, TYPES “A” AND “B.” 


screen at the top. Type “B” takes a 
power of only thirty-four watts. The 
combined rotary converter and trans- 
former step up from 110 volts to from 
1,000 to 6,500 volts, as controlled by the 
regulator knob on the side. Types “A” 
and “B” are illustrated in Fig. 1. There 
is a smaller size, type “C,” shown in 
Fig. 2, which is suitable for use in ordi- 
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nary bedrooms and living rooms. This 
machine takes but seventeen watts, and 
the air circulation is effected by means 
of a heating device instead of by an elec- 
tric fan. 

The effect of one of these machines in 
a room is speedily made noticeable by the 


sea-breezy smell of the air. Even nox- 
ious fumes, tobacco smoke, etc., are 
quickly made to disappear. Owing to 


the fact that the electric discharge is 
quite cold, there are practically no poi- 
sonous nitrogenous gases produced, and 


FIG. 2.—OZONIZER, TYPE “C.” 


as the machine is entirely enclosed the 
danger from electric shock is entirely 
eliminated. 

These machines are being taken up for 
hospitals, hotels, residences, 
and many other places. 
ed o—— 
Electric Vehicle Settlement. 


United States Judge Rellstab, on June 
14, at Trenton, N. J., allowed the peti- 
tion of Halsev M. Barrett and Henry W. 
Nuckels, receivers of the Electric Ve- 
hicle Company, to accept an offer of 
$430,000 cash from Herbert Lloyd, Ken- 
neth B. Schley, and C. Wendell Wood- 
ward, representing the reorganization 
committee of this organization. The 
offer provides that the reorganization com- 
mittee will also pay all of the accruing 
debts of the present receivership until its 
{ermination and the turning over of the 
property by order of the court in final 
judgment. The order is subject to con- 
firmation by the Federal courts in Con- 
necticut. 

The concern makes automobiles and 
was incorporated in New Jersey with 
$20,000,000 capital stock. nearly all of 
which has been issued. 
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The Venus Miniature Arc Lamp. 

The American Automatic Advertising 
Company, 105 Madison Street, Chicago, 
Ill., has placed on the market the Venus 
miniature arc lamp, an illustration of 
which is shown herewith. 

This lamp is eighteen inches long, is 


VENUS MINIATURE ARC LAMP. 


suitable for all classes of lighting, and 
is particularly adapted to places having 
lew ceilings. The consumption is given 
at 350 watts, 511 candlepower. Using a 
sand-blasted or Holophane globe a soft, 
mellow light is produced. The carbons 
are one-fourth-inch standard “Electra” 
earbons, burning thirty hours on one 
trim. 

The lamp is manufactured for both in- 
door and outdoor use on alternating and 
direct-current circuits, 110 and 220 volts, 
or can be connected two in series on 220 
and 440 volts. 

— o $ o —————— 
New Industry for Mexico City. 

A plant for the manufacture of chem- 
icals and steel products will be erected 
at Mexico City, at a cost of more than 
$1,000,000, by a Canadian syndicate, 
headed by Dr. F. S. Pearson, who is al- 
ready largely interested in electrical en- 
terprises in this country. The Mexico 
Steel and Chemical Company, which has 
been organized by Dr. Pearson and as- 
sociates to carry on the industry, has 
obtained a concession from the Federal 
Government for the erection and opera- 
tion of the plant. 100.000 square metres 
of land having been acquired. 
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Three-Wire Panel Cut-Outs and Weath- 
erproof Receptacles. 

Among the new products of the Trum- 
bull Electric Manufacturing Company 
that have been approved by the Under- 
writers’ Association are the Trumbull 
three-wire, double-branch cut-out and the 
Trumbull weatherproof receptacle. The 
former is designed along standard lines, 
but is arranged for three-wire to three 
wire work. The accompanying illustra- 
tion gives an excellent idea of its con- 
struction. 

The weatherproof receptacle embodies 
a number of interesting features. As its 
name implies, it has been designed for 
the most severely exposed situations. 


The separation between current-carrying 
parts of opposite polarity is at no point 
less than five-eighths of an inch. For 
use along the ocean beach it is believed 
that electrolytic action of salt-water spray 
is entirely avoided by this wide separa- 


THREE-WIRE PANEL CUT-OUT. 


{ion and all tendency to arcing overcome. 
All live parts are protected and there is 
no soldering or tapering of the lugs that 
inight permit corrosion, grounds, arcing 


WEATHERPROOF RECEPTACLE. 


or short-circuits. Without the recent im- 
provements in strengthening the porce- 
lain, and in other features, this receptacle, 
under another name, was used by the 
thousands in Luna Park, Coney Island, 
and gave excellent service. Where rugged 
construction and ability to withstand se- 
vere climatic conditions are essential, the 
company claims these devices are fulfilling 
all requirements, 
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Current Electrical News 


GREAT BRITAIN. 
(Spectal Correspondence.) 


Lonpon, JUNE 11.—It does not come as a surprise to hear 
that the G. B. Surface Contact Traction Company has decided 
to institute legal proceedings against the London County Council 
in respect of the experiments in the Mile End Road with this 
system of electric traction. The writs will be issued. in all 
probability, next week, but it will no doubt be some time before 
the case is reacned in the courts. The position of the London 
County Council in this matter is a rather peculiar one, inasmuch 
as the system has been rejected against the advice of the inde- 
pendent expert who was employed in order to ascertain whether 
the system could or could not be worked under the conditions 
of London traffic. As is now well known, Mr. Mordey, the gen- 
tleman in question, advised the Council to continue with the 
system, but the Council preferred to follow the advice of its 
own permanent officials, which was against continuing. 

The London electric-lighting companies and the borough 
councils, who own electricity undertakings, have appointed a 
committee to draw up the outlines of a scheme for linking the 
various electricity supply stations within the London area. Thus 
the work of last Parliamentary session is rapidly bearing fruit. 

Patent litigation of great importance to the British arc- 
lamp industry is now fending. Following the recent decision 
of the High Courts that the British Westinghouse Company 
is working its are-lamp patents in this country to an adequate 
extent, considering all the circumstances, that company has 
entered actions against two firms of importers and manu- 
facturers of arc lamps here for infringement of patents. The 
British Westinghouse Company claimed in the previous action 
that one reason, and a very important one, for the compara- 
tively small number of are lamps which they had sold in this 
country hitherto, was the number of infringing lamps on the 
market, which were naturally being sold at a lower price. In 
the event of the company establishing their case in the first two 
actions mentioned above, it is the intention to proceed against 
a large number of other firms on the same grounds. It is 
claimed that practically every are lamp sold in this country 
infringes the Bremer patents, although part of the case against 
the Westinghouse company will. I believe, be that their own 
Bremer patent is invalid as against the Hogner patent, to avoid 
litigation concerning which the Westinghouse company entered 
into an agreement with the owners, Messrs, Korting & Mathie- 
sen, of Germany. The first action for infringement will come 
on in about ten days’ time. 

An example of the pushfulness of the electric power com- 
panies on the northeast coast of England was before the House 
of Commons last week. The power companies in this district 
asked for statutory authority to invest, when it seemed desirable, 
sums in trading companies in order to induce them to establish 
Works in the area of the power companies, and so increase the 
output of the latter. Looked at from one standpoint, the invest- 
ment of the capital of the power companies in this way might 
land them in difficulties which might prove fatal to their enter- 
prise, while on the other hand it might be the means, if judi- 
ciously applied, of enormously increasing the business and bring- 
ing into profitable use many miles of mains which have been 
laid in anticipation. However, the House of Commons preferred 
to take the view that the “cobbler should stick to his last” and 
refused the powers asked for. 

No less than three tube railway schemes were before Parlia- 
ment this week, the promoters of which were seeking extensions 
of time in which to carry out their works, the capital for which 
has fot been. obtained owing to the very weak state of the 
money market during the past three years. 

The Salford Corporation is following the example of the 
Manchester Corporation and intends to install a large storage 
battery substation. Tenders are now being invited for this. 

__In a paper read before the Society of Arts last week. the 
Birkeland-Eyde process for manufacturing nitrates from the at- 
mosphere was described. It appears that there are now no 
less than thirty-six furnaces at the Notodden works of the 
company which is operating this system in Norway, the water- 
driven power house -containing four 11.000-horsepower turbines, 
three-phase current at 10.000 volts and fifty perodicity being 
generated. In the discussion which followed the reading of the 
Paper, the feeling was expressed that power could not be gener- 
ated and sold at a sufficiently low figure in Great Britain to 
justify the working of the process here. G. 


CONTINENTAL EUROPE. 
(Special Correspondence.) 


Paris, JUNE 12.—In France or the colonies I note the follow- 
ing projects for electrical work: It is proposed to build a sys- 
tem of tramway lines in the region of Bergerac, and a report 
has been presented upon the question. A hydraulic plant is to 
be erected at Perpignan, and this will probably be carried out 
by a local firm, the Rousillon Hydroelectric Company. An 
electric-light plant will be built at St. Dizier, and the plans have 
already been drawn up. Sfax, in Tunisia, is to have an increase 
in its central station, which at present contains three sets of 
machines. At Paris, the section of underground conduit in the 
heart of the city along the Rue du 4-Septembre is now finished, 
and the use of the provisory trolley line, which gave rise to so 
much discussion, will now be discontinued. 

An electric-railroad project of considerable scope is to be 
developed in the near future in Austria. This relates to applying 
electric traction upon a section of tbe state railroad lines in the 


southern region, extending from Fiume, on the Adriatic, to 
Moravica. The government is considering the feasibility of the 
matter, 


Steam locomotives are at a disadvantage for handling 
the increased traffic, especially upon the twenty-five-per-cent 
gradients of the line, and electric locomotives would no doubt 
do three times the service. To supply the current for the sec- 
tion it is proposed to erect a 30,000-horsepower turbine plant 
upon the Zengg stream, and a local company has already made 
propositions for the building of the station. At the same time, 
the local electric plants of Fiume, Trieste, Abbazia and others 
will be called upon for a further supply. 

Among the new companies formed in France are the follow- 
ing: La Regionale Electrique, at Grenoble: Renard and Gressier, 
electric-light and heating apparatus, at Boulogne-sur-Seine, near 
Paris: the Rhone Power Company, formed at Lyons, and the 
Pauzani and Bard Company, in the same city. for electric plants. 
At Lille there has been formed the Fors Accumulator Company. 

Lieuts. Colin and Jeance have been making experiments in 
France in wireless telephony with a new system of their in- 
vention. The first tests of the apparatus were made between 
the Eiffel Tower and the town of Melun, covering about thirty 
miles. More recently the experiments took place in the Mediter- 
ranean region. One of the war vessels, the “Condé,” was 
fitted with the apparatus, and the short station was located at 
the Toulon Arsenal, At first a distance of sixty-eight miles was 
covered, with the vessel lying out at sea. However, this was 
much increased in the last trials, and messages could be sent as 
far as 102 miles. 

Among the Austrian projects, I note that a concession was 
granted by the municipality of Salzburg for a standard-gauge 
traction line running to the suburhs. Rights were granted for a 
short line of electric raiJruad from Budapest to the suburban 
town of Monor. The Mihrisch-Ostrau electric road, running to 
the locality of Karwin, was opened for traffic not long since. 

In France there are to be erected electric-light and power 
stations in the towns of Bagnolet and Romilly. A new company 
has heen formed at Maurs, known as the Riom Electric Lighting 
Company. The Alais Electric Lighting Company, in the town of 
the same name, has increased its capital. A. DE C. 


EASTERN CANADA. 
(Spectal Correspondence.) 


OTTAWA, JUNE 19.—The Hydro-Electric Power Commission 
of Ontario is asking for tenders for two new transformer station 
buildings. The stations will be constructed, one in Niagara and 
the other at Dundas. The latter will be an interswitching as 
well as transformer station. 

The statement submitted by the directors at the annual 
meeting, held in Toronto. of the Sao Paulo Tramway, Light & 
Power Company, of Brazil, contained many satisfactory features. 
The gross earnings for the year were $2,287,410, an increase over 
the previous year of $175,887, or 8.33 per cent, while the net 
earnings of $1.504,350 show an increase of $108,486, or 7.77 per 
cent. The surplus is $1,138,891. which added to the balance from 
last year left a total of $1,795.790. After payment of dividends 
and an amount carried to contingent account, a balance of $659,- 
952 has been carried forward. 

A contract for the supply of power has been entered into 
between the Montreal Electric Company and the Central Heat, 
Light & Power Company, both of the city of Montreal. The one 
company has the right to plant poles and string wires in the 
citv streets. but has no power to transmit over them: the other 
concern has the electric energy, but not the charter rights which 
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enable its distribution through the city. The new contract will 
combine these interests, and permit the Montreal Electric Com- 
pany, which for many years:was popularly considered defunct, 
to enter into the lighting field in Montreal in competition with 
the big concern, the Montreal Light, Heat & Power Company. 
Special advices received here from Domnarfvet, Sweden, 
announce that the company controlling the patent rights of the 
successful electric shaft furnace for the smelting of iron ores, 
and which was recently investigated on the spot by Dr. Haanel 
of Ottawa, for the Dominion government, has just contracted 
for the installation of three 2.500 horsepower electric shaft fur- 
naces for the making of foundry pig at Trollhattan, Sweden. A 
second company has been formed, to be called the A. B. Troll- 
hattans Elektriska Smaltverk, which will erect as soon as pos- 
sible three of these furnaces. The 1,000 horsepower furnace 
working at Domnarfvet still gives perfect satisfaction. The 
works being erected in Norway, which will eventually have six 
furnaces of 2,500 horsepower, will very shortly be completed. so 
that the total capacity of the furnaces, in commission or on 
order, will be 21,000 horsepower, a record for six months un- 
equaled in the history of electric furnace work. It is claimed 
that the success of the electric shaft furnace may be considered 
as indisputable, and that the question of the electric reduction 
of iron ore is at last solved. W. 


WESTERN CANADA. 


(Spectal Correspondence.) 

WINNIPEG, CANADA, JUNE 21.—The Calgary Power & Trans- 
mission Company, of Calgary, Alta, now has plans complete for 
its development at Horse Shoe Falls. It is estimated that the 
work to be undertaken by the company this year will cost 
approximately $700,000, © Messrs. Smith, Kerry & Chace, civil 
engineers of Winnipeg, Man., and Toronto, Ont., are in charge 
of the work. 

The Saskatchewan government has notified the town author- 
ities at Hanley, Sask.. o: its intention to build a local telephone 
system there and work will be commenced during July. The 
government has already opened a long-distance exchange in that 
town and has placed G. F. Daintree in charge. A rural tele- 
phone company has been incorporated at Hanley under the name 
of the Hanley Rural Telephone Company and plans have been 
prepared for the construction of forty miles of line this year. 
D. M. Dilly is manaver of the company. 

The Manitoba Telephone Commission is calling for tenders 
for the erection of a rew telephone exchange at Portage la 
Prairie, Man. F. C. Patterson, Winnipeg, Man., is chairman of 
the commission. ` 

The British Columbia Telephone Company has decided to 
place all its wires in Victoria. B. C.. underground. The city will 
finance the work to he done by the company and will bear one- 
tenth of the total cost. The company will also pay interest and 
sinking fund. It is expected the work will be commenced dur- 
ing July. Address Alderman Mable. R. 


IMPORTANT DEVELOPMENTS. 
(Rnectal Carreanondence.) 

PACIFIC TRACTION COMPANY FILES MORTGAGE—The 
Pacific Traction Company of Tacoma, Wash., has filed a mort- 
gave to secure $5,000,000 bonds, the proceeds of which will be 
used for extensions. 


CHATTANOOGA RAILWAYS COMPANY—A meeting of the 
stockholders of the Chattanooga Railways Company will be held 
June 30 to vote on the question of selling the road to a new 
company, which will take over the property and the Chattanooga 
Electric Company. 


TO INCREASE CAPITAL STOCK—Application has been 
made to the New York Public Service Commission, Second Dis- 
trict, by the New York State Railways, which has control of 
several up-state trolley companies, for permission to increase its 
capital stock from $23,140,200 to $23,860,200 to purchase and 
acquire the stock of Various street railroad corporations: to 
execute a first consolidated and refunding mortgage upon its 
property, rights and franchises to secure $35,000,000 of coupon 
or registered bords, and to issue at present $6,500,000 in bonds 
under this mortgage. 

NORTHERN CONNECTICUT COMPANY TO ISSUE BONDS 
—The Connecticut House of Representatives has amended the 
charter of the Northern Connecticut Light and Power Company, 
so as to permit a bond issue of $350,000. This company is to 
handle the lighting and power merger based on the charter of the 
Enfield Gas Company, originally the Pynchon Land and Con- 
struction Company, and the power plant which the recently 
chartered Connecticut River Company purposes to erect on the 
Connecticut River above Windsor Locks, and will furnish light 
and power to the towns along the river between Hartford and 


Springfield. lt is provided, however, that these bonds shall at no 
time exceed in amount the outstanding capital stock of the 
company. i 


THE PORTLAND RAILWAY, 
PANY—When completed, 
company 


LIGHT AND POWER CGM- 
the new rower plant planned by this 
on Clackamas River will represent the most notable 
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achievement of its kind on the Pacific Coast, besides increasing 


the available car-operating current of the company by 40,000 
horsepower. More than two years will be required to complete 
the power plant, and its ultimate cost may go above the $2,500,- 
000 now set aside for the purpose. First the Cazadero electric 
line must be extended three miles. The extension will lead 
directly to the site of the plant. Some of the material for con- 
struction will be brought across the Continent. When finished 
the dam will be 160 feet high, 450 feet wide and will hold a 
pool of water six miles long. It will be seventy-five feet thick 
at the base. Sellers & Rippey, the Philadelphia hydroelectric 
engineering firm, will have charge of the work. When the new 
plant is completed the company will have altogether 75,000 horse- 
power taken from the falls at Oregon City. the old pant at 
Cazadero and the new one three miles above. 


LIGHTING AND POWER. 
(Spectal Correspondence.) 


EL RENO, OKILLA.—The El Reno Gas and Electric Company 
is rebuilding its electric-lighting system. 


WACO, TEX.—The Rotan Water and Light 
been incorporated with a capital stock of $10,000. 


BELLE PLAINE, MINN.—Arndt & Rockwelter have been 
granted a franchise for an electric light and power plant. 


CARO, TEX.—The Saner-Whiteman Lumber Company will 
rebuild its power plant and install new electrical machinery. 


MOUND CITY, MO.—The Mound City Electric Light and 
Ice Company has been incorporated with a capital of $25,000. 


CHICKASHA, OKLA.—The Chickasha Hydro-Electric Power 
Company has been incorporated with a capital stock of $100,000. 


Company has 


PHOENIX, ARIZ.—Local business men have started a pro- 
ject for the organization of a new electric-light and gas company. 


EL RENO, OKLA.—The El Reno Gas and Electric Company 
is spending $10.000 on improvements for the electric-lighting 
system. 


CONCORD, N. H.—The Connecticut River Power Company, of 
Hinsdale, has increased its capital 
3,220,000, 


FRIDAY HARBOR, WASH.—The Pacific Electric Company, 
of Port Townsend, Wash., has applied for a fifty-year light and 
power franchise in this place. 


ANTIGO, WIS.—F. A. Hecker, Charles M. Cleveland and 
John Manser have secured an option for the purchase of the 
Antigo Electric Power Company. C. 


BELLE PLAINE, MINN.—An ordinance has been passed 
granting a franchise to Messrs. Arndt & Rockwater, St. Paul, 
Minn., to operate an electric plant. C 


MEXICO CITY, MEXICO—It is stated that damage to the 
power plant at Necaxa, ninety-five miles from there, on account 
of the recent cave-in, will reach $500,000. 


EVERETT, WASH.—The Northwest Light and Power Com- 
pany has been incorporated here, with a capital stock of $100,000, 
by P. E. Hall, Jr., G. W. Numaw and others. 


BIG TIMBER. MONT.—The Madison River Power Company 
is extending its power transmission lines and Big Timber will 
shortly be supplied with electricity both day and night. C. 


GLENDALE, CAL—A special election will be held here on 
June 22 to vote on the proposition of issuing bonds to the 
amount of $60,000 for a municipal electric-lighting plant. 


NORTH YAKIMA, WASH.—The Hydro-Electric Company, of 
this place, which plans to develop power from the waters of 
Yakima River, has applied for an electric-lighting franchise. 


ST. HELENS, ORE.—The City Council has granted a 25-year 
electric-lighting franchise in this place to the McCormick Com- 
pany, which has agreed to put in a plant, at a cost of $12,000. 


EUREKA, CAL.—Mayor Ricks, of this city, has laid before 
the City Council plans for the erection of a power plant on the 
ocean front to develop power for the operation of a salt-water 
fire-protection system. 


EASTHAMPTON, MASS.—The Connecticut River Power Com- 
pany has bought the Easthampton Gas Company outright for 
cash. The new owners are planning improvements and better 
service, especially in the electric department. 


MILTON, ORE.—By an almost unanimous vote, the taxpayers 
of Milton City for the second time have expressed their willing- 
ness that the mayor and City Council issue bonds to the amount 
of $15,000 for the extension of the city light and power plant. 


GREENSBURG, IND.—Baseball is being played successfully 
after night in this city under;-the, glare of fifty-candlepower elec: 
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tric lights. Prominent baseball men from Cincinnati and other 
cities have been here to investigate the plan of lighting a base- 
ball park. S. 


SULLIVAN, IND.—Judge Anderson, of the Federal Court at 
Indianapolis, has ordered that the Sullivan Lighting Company's 
plant be sold at public auction. July 1 is the day set for the 


sale. The plant is valued at $100,000 and there will be a host 
of bidders. ; 
SHERIDAN, WYO.—Work has been started on the new 


power house of the Northern Wyoming Power Company. A struc- 
ture large enough to funrnish over 5,000 horsepower of electricity 


for domestic and industrial purposes in Sheridan and adjacent 
territory is planned 


CAMDEN, N. J.—The Eastern Light and Fuel Company has 
been incorporated to deal in and generate electricity for light, 
heat and power. The capital is $200,000, and the incorporators 
are W. B. MacDonald, Camden; W. E. Stokes and B. L. Van 
Schaick, Philadelphia, 


NEW YORK CITY, N. ¥.—There is much division of opinion 
among officials concerning the installation of an electric-light and 
power plant, at a cost of $102,000, in the New York public library. 


The commissioner of parks reports favorably, but the controller’s 
engineers are against it. 


MINNEAPOLIS, MINN.—Dr. P. M. Hall, health commissioner, 
suggests the installation of a large dynamo and increased boiler 
capacity at the garbage crematory in order to furnish power for 
at least 200 arc lights in the northern part of the city and thus 
effect a saving of $15,000 a year. C. 


WALLA WALLA, WASH.—The Northwest Corporation, the 
holding company for the Walla Walla Lighting Company and the 
Walla Walla Valley Traction Company, announces plans for a 
power plant and substation, to cost $100,000, and for an office 
building and depot, to cost $50,000. 


RICHMOND, VA.—The Suffolk Light Company, Suffolk, Va., 
has been incorporated. The officers are W. L. Williams, presi- 
dent; R. B. Tunstall, vice-president; A. R. Williams, secretary and 
treasurer—all of Norfolk. Capital: Maximum, $250,000; minimum, 
$500. Object, a light and power plant. 


FORT FRANCES, ONT.—The first units of the great hy- 
draulic power plant, which is nearing completion here, will 
likely be turned on in August. As a result many large industries 
are already being established in the neighborhood, and it is 


stated that many more big industrial concerns are being con- 
templated. 


SHEBOYGAN, WIS.—At the annual meeting of the She- 
boygan Light, Power and Railway Company all the officers were 
re-elected with exception of president. They are: E. Gozenbach, 
first. vice-president and treasurer; W. O. Morgan, second vice- 


president; J. O. Chesney, secretary, and Aug. Westermeyer, 
assistant secretary. C. 


HICKORY, N. C.—Col. M. E. Thornton, president of the Wa- 
ter Power Electric Company, Hickory, N. C., is planning the erec- 
tion of a large cotton factory in connection with his company’s 
waterpower electric development. No final details have been đe- 


l termined, but it is reported that Colonel Thornton has arranged 


to secure the capital for both enterprises. 


LOS ANGELES, CAL.—The Lytle Creek Power Company has 
filed a certificate of bonded indebtedness to the amount of $300,- 
000. The proceeds of the bonds will be used in retiring all 
present indebtedness including the refunding of the present 
bonded indebtedness, and in acquiring lands, water rights and 


machinery. The issue will consist of 300 $1,000 bonds, bearing 5 
Fer cent interest. l 


EASTHAMPTON, MASS.—Negotiations are on foot between 
the Easthampton Gas Company and Peabody & Davis, of Boston, 
with respect to the sale of the plant of the local company to the 
Connecticut River Power Company. If the transfer is made, it 
is probable that the electric lines of the gas company will be 


connected with the power plant of the Connecticut River Com- 
pany at Turners Falls. : 


DULUTH, MINN.—The Virginia Electric Power and Water 
Company, which will begin at once the construction of an electric 
generating plant at Virginia, has been incorporated. The capital, 
at $200,000, will be furnished, it is understood, by Duluth and 
range capital. The nominal incorporators and directors are: 
W. K. McLennan, Arthur H. Brown, William Elder, Arthur 
Howell and M. E. Riley, all of Duluth. 


ABBEVILLE, ALA.—The Abbeville Power and Manufactur- 
ing Company has been incorporated with $500,000 capital stock 
by J. L. Pollard, C. J. Owens and others to build a waterpower- 
electric plant on Abbey Creek. eight miles north of Abbeville. 
The company will develop 8,000 horsepower for transmission by 
electricity to Abbeville. Dothan, Eufaula, Wells and Columbia, 
each in Alabama. and Fort Gaines and Blakeley, in Georgia. A 
cotton mill will also be built. 
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SAN FRANCISCO, CAL.—The Municipal Light and Power 
Company has been incorporated here, with a capital stock of 
$1,000,000, by Rudolph Spreckels, Claus A. Spreckels, P. S. Scales, 
J. S. Sandford and Frank Harrold. The company will take over 
and extend the Spreckels plant on Jesse Street, near Third. This 
is in the heart of the business section of the city and is furnish- 
ue nen and power to a number of large office buildings and 
otels. 

GENEVA, ALA.—The Geneva Power and Manufacturing Com- 
pany will be incorporated with a capital stock of $500,000 to 
build a cotton factory and a hydroelectric plant. This latter will 
be on Double Bridge Creek, six miles from Geneva, and is to 
transmit 5,000 electrical horsepower for operating the cotton mill 
and for lighting and power in other plants in the vicinity of 
Geneva. D. O. Vaughan, D. G. McInnis, D. H. Morris and A. M. 
McKinnon, all of Geneva, are promoting the company. 


EVANSVILLE, IND.—It is announced that the stock of the 
Evansville Light Company, a $3,000,000 corporation, which owns 
the Evansville Gas and Electric Light Company, is being bought 
up with the ultimate purpose of consolidating with the Union 
Railway, Gas and Power Company, a new concern, which pro- 
poses to issue $8,000,000 in bonds and preferred stock and $6,000,- 
000 common stock. Similar companies at Springfield, Ill., Peoria, 
Ill., and Rockford, IIl., will also be merged with the new concern. 


CROOKSTON, MINN.—The Kiewel Brewing Company has de- 
cided to discontinue the use of steam power entirely, substituting 
electricity as a motive power. The change has already been made 
on a portion of the plant, and the refrigerator plant is now oper- 
ated by electricity. Within a couple of weeks the use of steam 
will be discontinued entirely and electric motors installed in their 
place. This will not only be cheaper but will be more economical 
as well. The brewery is now one of the most modern institu- 
tions in the state. 

MONROE, N. C.—The town has voted $20,000 bonds to fund 
a debt on the town’s electric-lighting plant, and to meet the 
financial requirements of an agreement with the Southern Power 
Company, which is entering Monroe with its transmission lines 
from hydroelectric developments along the Catawba River in 
South Carolina, and the Southern Power Company is now ready 
to furnish the town lights and to offer the electric current for 


manufacturing purposes, several large private contracts having 
been negotiated as a starter. L. 


BUFFALO, N. Y.—Stockholders of the Niagara Falls Power 
Company have authorized the placing of a mortgage or deed of 
trust upon the company’s Canadian and American property, 
rights, privileges and franchises to secure a six per cent bond 
issue of $25,000,000, payable January 1, 1932. Certain debentures 
mature between April, 1910, and November, 1914, and the di- 
rectors, in connection with their refunding, considered this an 


opportune time to deal with the question of financing additional 
construction on the Canadian side. 


WILLIMANTIC, CONN.—A controlling interest in the Willi- 
mantic Gas and Electric Light Company has been acquired by 
the Alden M. Young syndicate. Boston interests have hitherto 
dominated the concern, but their holdings have been taken over 
by the new owners. President Jesse F. Church and Secretary 
C. Winfield Noyes have resigned. Alexander J. Campbell, man- 
ager of the New London Gas and Electric Company, will be the 
general manager of the Willimantic concern, but will retain his 
position with the New London corporation. 


KENOSHA, WIS.—In open defiance to the state railroad com: 
mission and the public utility law of the state of Wisconsin, the 
Kenosha Common Council has granted a lighting franchise to the 
Kenosha Electric Railway Company. It is claimed the granting 
of the franchise will result in the public utilities act being tested 
in the Supreme Court. The Council was advised by its attorney 
that it could not grant a valid franchise without first getting a 
permit from the railroad commission, but, in defiance of this opin- 
ion, the franchise was granted by unanimous vote. 


NORTH ADAMS, MASS.—The Massachusetts Lighting Com- 
pany, cwner of the North Adams, Adams, Williamstown and 
Stamford (Vt.) companies, has the preliminary plans for the 
erection of u steel power house for the electrical part of the 
plant abour completed. The new plant, which will be built on 
the site of the old one, will be completed, it is planned, within 
the next five months. Turbine engines will be installed and 
placed on the first floor of the new plant, while it is possible 
that two or more of the old engines will be kept as auxiliary 
engines. 


ELBERTON, GA.—Application has been made for the in- 
corporation of the Interstate Power Company by Thos J. Brown 
and E. Marvin Underwood, of Fultc1 County, with offices in 
Elberton. The capitalization will be $3,000,000 with privilege of 
increasing to $5,000,000. It is proposed to build a dam across 
the Savannah in Elbert County, thus giving three extensive 
developments on the Savannah at no great distance apart, the 
other two developments being the Gregg’s Shoals Power Com- 
pany, on the South Carolina side, and the Twin City Power 
Company, located in Lincoln County. L. 
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ELECTRIC RAILWAYS. 


(Spectal Oorrespondence.) 
MASON CITY, IOWA—A new electric railway to Waterloo 
is projected. C. 


SACRAMENTO, CAL.—The Central California Traction Com- 
pany has begun work on its line between this city and Lodi, Cal. 


CEDAR RAPIDS. 1OWA—The Cedar Rapids & Iowa City 
Railway and Light Company has increased its capital stock from 
$2,000,000 to $2,300,000. C. 


DECATUR, IND.—The Ft. Wayne & Springfield Traction 
Company has completed an extension of twelve miles and is now 
operating regular hourly cars thereon. S. 


DES MOINES, IOWA—The net earnings for the first year’s 
business of the Fort Dodge, Des Moines & Southern Interurban 
Railway Company amounted to $54,036. C. 


LA MESA, N. M.—O. H. Bowen and others have been 
granted a franchise for an electric railroad between Las Crusas, 
Messilla Park and other points in the vicinity. 


PEKIN, ILL.—The secretary of state has issued a license to 
incorporate the Oil Belt Traction Company, which intends to con- 
struct a line trom Charleston, Ill, to Bridgeport, Nl. 


HUNTERS HOT SPRINGS, MONT.—James A. Murray, of 
Butte, will build an electric line, two miles iong, to connect his 
hotel with the Northern Pacific Railway at Springdale. C. 


NAMPA, IDAHO—The Boise Valley Railway Company's track- 
laying in Nampa is about finished, and by August 1 there will 
be a through line from Boise City to Nampa in operation. 


SAN DIEGO, CAL.—Actual construction work on the San 
Diego and Arizona Railway has been started. Under the terms 
of the contract the work must be completed within six months. 


GRAND RAPIDS, MICH.—The contract for the grading and 
construction work on the electric line between this city and Ne- 
koosa has been let to the Knox Construction Company of Chi- 
cago. 


NOBLESVILLE, IND.—For the second time the Lake Erie & 
Western Railroad will attempt to compete with the interurban 
cars by putting on a number of local trains between this city and 
Indianapolis, S. 


ABERDEEN, S. D.—A. L. Ward and others have applied for 
a franchise to construct a street-car line. More than $60,000 
worth of stock has been subscribed to a local company organized 
for this purpose. On 


BROOKLYN, N. Y.—The Brooklyn Rapid Transit Company is 
making extensive improvements in its tracks throughout the 
Borough of Brooklyn. The work will entail a total expenditure 
of about $1,000,000. 


NEWBERN, N. C.—A franchise for an electric street railway 
in Newbern has been granted by the City Council to Messrs. 
R. P. Foster, R. A. Nunn, their successors and assigns, for a 
period of thirty years. 


OAKLAND, CAL.—The Board of Supervisors of Alameda 
County have granted the Oakland & Antioch Railway Company 
the right to use a portion of the Alameda County end of the 
Alameda and Contra Costa County tunnel, 


PITTSBURG, PA.—Stockholders of the Philadelphia Comi- 
pany and the Pittsburg Railways have elected directors. George 
E. Tener was elected to the board of the former company to fill 
a vacancy caused by the death of Joshua Rhoades. 


BROOKLYN, N. Y¥.—The South Flatbush Railroad Company 
has applied to the Public Service Commission for a certificate ot 
public convenience and necessity for the construction of its pro- 
posed railroad, and also for permission to make a $30,000 stock 
issue. 


NEW YORK, N. Y¥.—The Public Service Commission has re- 
fused to approve the franchise granted by the Board of Estimate 
to the South Shore Traction Company, permitting that company 
to build a new trolley road from Jamaica to and across the 
Queensboro Bridge. 


ELLENSBURG, WASH.—The County Commissioners have 
granted the Sheelum-Roslyn Electric Railway and Power Com- 
pany an electric-railway franchise through this county, a distance 
of seventeen miles. The road is to be commenced this year and 
to be finished before December 1, 1911. 


YOUNGSTOWN, ONIO—Construction on the Lake Erie and 
Youngstown, an interurban line which will run from Conneaut, 
through Andover and other intermediate points, to Youngstown, 
Will be started within the next thirty days. The cost of construc- 
tion and the equipment will be $5,000,000, 


GUTHRIE, OKLA —The Okmuleee Interurban Railway Com- 
pany, with $2060.0009 capital stock, has been chartered here to build 
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a street-car system in the city of Okmulgee and a line to an 
amusement park outside the city. The length of the line is to be 
eight miles and its estimated cost is $150,000. 


COLUMBUS, IND.—A. A. Anderson, superintendent of the 
Indianapolis, Columbus & Southern Traction Company, has estab- 
lished a school of instruction among the employes of the road. 
The men are ordered up once a week for examination relative to 
the rules and methods of operation on the road. S. 


INDIANAPOLIS, IND.—The Indiana Union Traction Company 
has put a new schedule of rates into effect. Excess fare will not 
be charged for passage on limited cars. The C. E. T. A. thou- 
sand-mile book will be.the only mileage book sold, and this is 
good on any interurban road in Indiana and Ohio, S. 


FT. WAYNE, IND.—The Ft. Wayne & Wabash Traction Com- 
pany has placed an order with the General Electric Company for 
a 500-kilowatt portable substation, built on an all-steel car. It 
will be the first one of that type ever turned out, and is expected 
to prove a valuable adjunct to the power equipment of that sys- 
tem. S. 


SPRINGFIELD, ILL.—The Jacksonville-Springfield Electric 
Railway will be under construction within two weeks. Under the 
ownership of New York and Chicago capitalists, the road will 
rapidly be rushed to completion, and it is stated cars will be in 
operation by October 1. The building of the line will entail a 
cost of $1,200,000. 


GREENWOOD, IND.—The Indianapolis, Columbus & Southern 
Traction Company has built a new electric locomotive in its shops 
at this place. The electric locomotive is sixteen feet long and 
Weighs twenty-five tons. The locomotive is capable of hauling 
a heavily loaded train of six cars of gravel. The locomotive will 
be used for repair work. S. 


ALLENTOWN, PA.—The South Bethlehem & Saucon Street 
Railway Company, which runs through one of the finest sections 
of the county. connects with the Allentown & Philadelphia line at 
Centre Valley, at Fourth and New streets, South Bethlehem, with 
the Lehigh Valley Transit Company. and with the Easton Transit 
Company, has been opened for traffic. 


INDIANAPOLIS, IND.—At the annual meeting of the stock- 
holders of the Indianapolis Traction and Terminal Company, June 
10, the following officers were elected: President, Hugh J. Mc- 
Gowan: vice-presidents, H. P. Wassan, John J. Appel, E. B. Peck, 
M. S. Morgan and Robert I. Todd; secretary-treasurer, W. F. 
Milholland; assistant secretary, J. A. McGowan. S. 


SPARTA, WIS.—The Sparta-Melrose Electric Railway Com- 
pany is now engaged on actual construction work. Over three- 
fourths of the right-of-way is now secured, and in a few days the 
remaining rights not secured will be subjected to condemnation 
proceedings. Orton & Horn of New Lisbon have secured the con- 
tract for the first five miles of grading out of Sparta. 


NEW CASTLE, IND.—Benjamin Utt, a motorman of this city, 
has invented and patented a contrivance by which waiting pas- 
sengers can signal an interurban car after night. It consists of 
a hollow semaphore arm bearing a series of incandescent lights, 
and the word stop on the sides. The car in passing automatically 


extinguishes the lights, but not until the passenger has boarded 
the car. S. 


SAN JOSE, CAL.—The City Council has ratified the sale of 
the fifty-year street-railway franchise bought by J. T. Burke for 
the Harriman railway interests a few days ago. The franchise 
calls for a broad-gauge standard electric railroad, construction to 
begin within three months and be completed within two years. 
After the first five years, two per cent of the gross earnings are 
to go to the city. ` 


SPRINGFIELD, ILL.—The Illinois Traction System is start- 
ing work on the new belt line and loop around this city. The 
loop will be built at an expense of $350,000. It will be used exclu- 
sively for freight traffic and will greatly facilitate the handling 
of the freight business of the road. At present the road is carry- 
ing but little freight, the city prohibiting the operating of freight 
cars through the city in the daytime. This obstacle, which makes 
it impossible for the line to engage in the freight-handling busi- 
ness on a broad scale, will be overcome with the new improve- 
ment, and as a result the freight-carrying capacity of the road 
will be unlimited. 


INDIANAPOLIS, IND.—At a meeting of representatives of 
practically all the interurban roads of Indiana. recently held in 
the Traction Terminal Building here, to consider the proposition 
of free baggage, it was unanimously voted that a committee be 
appointed to draw up rules and regulations to be referred to 
the various roads of the state for their official anproval. It 1s 
believed now that practically all, if not every road in Indiana, 
Will adopt the recommendation of this committee and put into 
effect regulations which will mean practically free baggage. Rules 
for excess baggage will follow the same lines as those now 1M 
effect on the steam roads. 
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TELEPHONE AND TELEGRAPH. 


(Spectal Correspondence.) 
MILFORD, IOWA—The Midland Telephone Company has in- 
creased its capital stock to $50,000. C. 


KALISPELL, MONT.—Eastern capitalists are constructing 
an independent telephone system here. 


MINNEAPOLIS, MINN.—Telephones have been installed in 
the elevators in the Donaldson Building. C. 


GREAT FALLS, MONT.—The Montana Independent Tele- 


phone Company is to erect a new building. C. 
SAC CITY, IOWA—S. M. Elwood will erect a new exchange 
building for the Elwood Telephone Company. C. 


LEAD, S. D.—The Nebraska Telephone Company is con- 


structing a twenty-two-mile line to Rockford. 


HURON, S. D—The Huron Municipal Telephone Exchange 
has been incorporated with a capital stock of $50,000. 


HAMPTON, IOWA—The Iowa Telephone Company will 
shortly commence the erection of a new central office. Ci 


IOWA FALLS, IOWA—The Iowa Telephone Company will 
re-equip its exchange and install a central energy plant. C. 


PINE RIVER, MINN.—The Pine River Rural Telephone Com- 
pany will install an exchange and will run a line to Emily. 


NIOBRARA, NEB—The Hill Independent Telephone Com- 
pany has been incorporated with a capital stock of $10,000, 


BURR OAK. KAN.—The Red Line Mutual Telephone Com- 
pany has been incorporated with a capital stock of $10,000. 


OAKLAND, NEB.—The Oakland Independent Telephone 
Company has been incorporated with a capital stock of $25,000. 


CRAWFORD, NEB—The Farmers’ Independent Telephone 
Company has been incorporated with a capital stock of $30,000. 


FORSYTH, MONT.—The Rocky Mountain Bell Telephone 
Company is extending its system through the’ Bitter Root Val- 
ley. C. 


FORT BENTON, MONT.—The Co-operative Telephone Com- 
pany, of Choteau County, has been organized with a capital of 
$40,000 to cover various sections of the county. C. 


TURLOCK, CAL.—The Turlock Telephone Company has been 
incorporated, with a capital stock of 350.000, by J. L. Randolph, 
J.C. Williams, A. J. Eddy, L. J. Gamwell and J. H. Miller. 


MARTINSVILLE, IND.—The Citizens’ Telephone Company 
has decided to erect and equip a new exchange building and 
extend the lines throughout Morgan and adjacent counties. S. 


BOONE, IOWA—The Boone County Telephone Company has 
let the contract to the Automatic Electric Company of Chicago. 


for the installation of a complete automatic telephone equipment 
at a cost of $125,000. 


SAN FRANCISCO, CAL.—The Universal Wireless Telephone 
and Telegraph Company has been incorporated here, with a capi- 
tal stock of $500,000, by J. H. McCarty, M. K. Miller, J. P. Mc- 
Carty, F. P. Medina and F. P. Herguth. 


DECATUR, ALA.—The American Telephone & Telegraph 
Company will soon commence the construction of a new rural line 
running a distance of fifteen miles westward from the Decaturs. 


Many farmers have already subscribed for telephones along the 
line. 


GLASGOW, MONT.—The Moore Telephone Company has 
been organized with L. W. Gibson as president; R. G. Moore, 
vice-president; C. O. Moore, secretary and treasurer. The com- 


pany has placed large orders for material and will extend its 
lines west. C. 


MONMOUTH, ILL.—Announcement is made by Manager M. 
C. Broderick, of the Central Union Telephone Company, that a 
new telephone exchange is soon to be erected in this city, at a 
cost of over $60,000. The first floor of the John H. Hood Build- 
ing, which is in the process of construction at the corner of 
South First Street and First Avenue, has been leased by the 


Bell Company and a thoroughly modern and up-to-date system 
will be installed. 


MOLINE, ILL.—A merger of all the farmers’ telephone lines 
and companies in southern Whiteside and Bureau counties is being 
agitated at present by the officials of the various companies, and 
the idea is meeting with considerable encouragement. The merger 
would include the Tampico Farmers’ Mutual Telephone Company. 
the Rureau County Mutual. the Deer Grove Mutual and the York- 
town-Thomas-Hooppole and Tampico line. The consolidation, if 


effected, would make one of the strongest farmers’ or mutual lines 
in the state. 


CHARLESTON, W. VA.—The National Telephone Corpora- 
tion, with a capital stock of $15,000,000, has been incorporated 
here. The promoters of the new company hope that it will be- 
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come a rival of the Bell system in its long-distance business. The 
new concern has purchased or secured options on many inde- 
pendent telephone lines of Pennsylvania, Ohio and West Virginia. 
Pittsburg will be the principal office, and John A. Howard, of 
Wheeling, W, Va., backed by New York and Boston capitalists, is 
the leading spirit in the new concern. 


NEW BRITAIN, CONN.—The Farmington Valley Telephone 
Company, an independent organization, has begun in the Hartford 
County Superior Court an action looking to the restoration of its 
service in New Britain. It has filed a petition asking the court 
to certify that public necessity and convenience require the 
operation of its lines in New Britain. The company, which 
operates in several towns in the Farmington Valley, formerly 
did a small business in New Britain, but two years ago, in con- 
sequence of its refusal to comply with certain orders passed by 
the Common Council with reference to poles and wires, the city 
authorities summarily cut the wires and removed the poles, thus 
shutting off the New Britain service. 


NEW PUBLICATIONS. : 


THROOP POLYTECHNIC INSTITUTE, PASADENA, CAL.— 
This institute, which has an electrical engineering course, has is- 
sued its quarterly supplementary catalogue number, dated April, 


1909, containing the new courses of study, the roster of students, 
and general information. 


RESULTS OF MAGNETIC OBSERVATIONS MADE BY THE 
COAST AND GEODETIC SURVEY ates Coast 
and Geodetic Survey has recently published in five separate 
volumes the results of observations made at the magnetic ob- 
servatories at Cheltenham, Md., in 1901-1904, at Baldwin, Kan.. 
in 1907-1904, near Honolulu, Hawaii, in 1909-1904, at Sitka. 
Alaska, in 1902-1904, and at Vieques, Porto Rico, in 1903-1904, 
In each of these volumes there is given a description of the 
observatory buildings and equipment as well as the methods 
used and the data obtained. The complete set of these five 
volumes comprises some 674 pages. 


UNIVERSITY OF ILLINOIS, ENGINEERING COLLEGE—Bul- 
letin No. 21, Vol. VI. handsomely jllustrated, describes the work 
and equipment at Urbana, IN. The College of Engineering com- 
prises eight departments. Among the buildings are an engineer 
ing hall, an electrical enginecring Jaboratory, wood shops, pat 
tern shops, metal shops, machine shops, a foundry, a forge shop. 
a mechanical engineering Jaboratory, an experimental boiler plant 
and a York ice and refrigerating machine. This particular bul- 
letin is confined to illustrations of exteriors and interiors and 
students at work, also specimens of designs made by them. It 
gives a very comprehensive idea of the size and extent of the 
university's buildings and the wonderful progress made in the 
last few years. 


ELECTRICAL SECURITIES. 


The condition which the market had been preparing for 
came about last week, and the smartest declines 
that have been realized for some time took place. While there 
are many explanations being given for the break, it is expected 
that the real reason is that the market was topheavy and fell 
over of its own accord, It ts expected that the bull movement 
had been carried too far with all favorable conditions discounted, 
and the present setback is a healthy indication that conservative 
buyers are not to be led into the snare of capitalizing futures 
too heavily, Business conditions warrant the prospect of con- 
tinued activity, and the healthy demand for manufactured prod- 
ucts of every description. taken together with the low cost of 
material and the highly efficient conditions of organization, in- 
dicates higher net returns, even though the gross do not make 
record figures. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED JUNE 19, 


New York: Closing. 
Allis-Chalmergs common ............0cc eee 1534 
Allis-Chalmers preferred ..........c00 ce eee D2 
American Tel, and Tel. Company.......... 1403 
Brooklyn Rapid Transit.........0  ........ T84 
General Hlectric co... ce ce ee ee ee . 160 
Interborough-Metropolitan common ..... ‘ 165% 
Interborough-Metropolitan preferred ...... 4715 
Kings County Electric... ce eee 125 


Mackay Companies (Postal Telegraph and 
Cables) common 


ieee as Se tev Garces Sather he Maegan 80 
Mackay Companies (Postal Telegraph and 

Cables) preferred ........ 2. ccc eee T113 
Manhattan Elevated ..................000- 143 
Metropolitan Street Railway... .......... 25 
New York and New Jersey Telephone..... 114 
Western Union ..esssesossensnsesesesoe we.) TANG 
Westinghouse Manufacturing Company.... 8313 


The Westinghouse Electric and Manufacturing Company is 
operating about 7TH per cent of its capacity, and business js 
increasing gradually. It is expected that before the close of the 


> 
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current year normal operations will have been reached. Full 
operations mean much larger earnings than several years ago, 
due to lower operating costs and a larger working capital. The 
cash balance of the company is in the neighborhood of $11,000,- 
000. The annual meeting of the Westinghouse Electric and 
Manufacturing Company will be held July 28. . 

The Allis-Chalmers Company is now operating about seventy- 
five per cent of its capacity and is continually adding to its 
force. The low mark in operations reached during the depres- 
sion was about fifty per cent of capacity. The most marked 
change lies in the orders booked, which on account of the im- 
provement over the last four months, will probably reach sev- 
enty per cent of the business taken during the years 1907 and 
1908. During the present fiscal period, the company has booked 
forty per cent more orders than during the last fiscal year. The 
Allis-Chalmers Company shows a substantial gain in share- 
holders, There are now 2,079 shareholders of record, compared 
with 1,666 just prior to the panic, an increase of about twenty- 
five per cent. 


Boston: Closing. 
Edison Electric Ilhiminating.............. 248 
Massachusetts Electric .......... cece ee aes 6714 
New England Telephone...............0.5 131 
Western Telephone and Telegraph pref.... 85 

Philadelphia: Closing. 
Electric Company of America.............. 121, 
Electric Storage Battery common......... v2l6 
Electric Storage Battery preferred........ 521. 
Philadelphia Electric .......... 2. ce eee ene 11%% 
Philadelphia Rapid Transit................ 2914 
United Gas Improvement.............2 00s 8834 

Chicago: Closing. 
Chicago Telephone .......... cece eee eee 134 
Commonwealth Edison ............ece eens 119 
Metropolitan Elevated preferred........... 50 
National Carbon common..........e2+2e0e. 99, 
National Carbon preferred................. 11% 


Dividends have been declared upon the following electrical 
securities: 

American Cities Railway and Light Company; the regular 
quarterly dividend of one-and-one-half per cent of the preferred 
stock and one per cent on the common stock, payable July 1 
to stock of record June 21. 

American Telephone and Telegraph Company; the regular 
quarterly dividend -of two per cent, payable July 15 to stock of 
record June 30. 

Bell Telephone of Canada: the regular quarterly dividend 
of two per cent, payable July 15 to stockholders of record 
June 25. 

Carolina Power and Light Company; a regular quarterly 
dividend of one-and-one-half per cent on the preferred stock, pay- 
able July 1 to stock of record May 31. 

Cumberland Telephone and Telegraph Company; the regular 
quarterly dividend of two per cent, payable July 1 to stock of 
record June 21. 

Duluth Edison Electric Company; the regular quarterly divi- 
dend of one-and-one-half per cent on the preferred stock, payable 
July 1 to stock of record June 15. 

East Pennsylvania Railroad Company; a semiannual dividend 
of three per cent, payable July 20 to stock of record July 10. 

Electric Light and Power Company of Abington and Rock- 
land: semiannual dividend of $4 per share, payable July 1. 

Electric Storage Battery Company; the regular quarterly 
dividends of three-quarters of one per cent on the preferred stock 
and three-quarters of one per cent on the common stock, the 
same as three months ago, payable July 1 to stock of record 
June 24. 

Indianapolis Street Railway Company; three per cent, pay- 
able July 1. 

Philadelphia Company; the regular quarterly dividend of 
one-and-one-half per cent on the common stock, payable August 
2 to stock of record July 1. 

Puget Sound Electric Rallway; semiannual dividend of $3 
per share, payable July 1. 

Reading Traction Company: a semiannual dividend of sev- 
enty-five cents, payable July 1 to stock of record June 15. 

Sao Paulo Tramway, Light and Power Company; the regular 
quarterly dividend of two-and-one-half per cent, payable July 1 
to stockholders of record June 21. 

Shawinigan Water and Power Company; the regular quar- 
terly dividend of one per cent. 

Tri-City Railway and Light Company; the regular quarterly 
dividend’ of one-and-one-half per cent on the preferred stock, 
payable July 1 to holders of record June 22. 

United Traction Company of Pittsburg: a semiannual divi- 
dend of two-and-one-half per cent on the preferred stock, pay- 
able Julv 20 to stock of record July 10. 

Washington Water Power Company; the regular quarterly 
dividend of one-and-three-quarters per cent, payable July 1. 

Wilkesbarre Gas and Electric Company; a dividend of one 
per cent, payable July 1 to stock of record June 15. 
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EDUCATIONAL NOTE. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
SCHOOL OF ELECTRICAL ENGINEERING—Dr. Harold Pender 
has been appointed to the professorship of theoretical and applied 
electricity. Doctor Pender is a graduate of Johns Hopkins Uni- 
versity, where he studied under Professor Rowland. He taught 
thereafter for a year and a half, during which time -he com- 
pleted Rowland’s classical experiments on the magnetic effect 
of a moving charge of electricity. These experiments he re- 
peated in France ut the request of Professor Poincaré of Paris. 
Since his return from France, Doctor Pender has been in the 
employ of the Westinghouse Electric Company and has since 
been in regular engineering employ. The advanced lectures on 
the organization and administration of public service companies, 
on the design of power stations and systems, and on electrical 
measurements heretofore carried on by Professor Jackson, Pro- 
fessor Shaad and Professor Laws will be continued by the 
same professors. This organization makes a remarkably favor- 
able one for graduate students of adequate preparation who 
propose to spend one, two or three years in advanced study of 
the greater problems of electrical engineering. As indicating 
the trend of electrical engineering study at the present time, 
it is notable that forty per cent of the students just graduated 
from the electrical engineering course at the Massachusetts In- 
stitute of Technology already bore degrees of Bachelor of Arts 
or Bachelor of Science conferred, as a rule, in classical or 
literary courses. 


PERSONAL MENTION. 


O. T. BOYD, formerly connected with the Pennsylvania Rail- 
road, has been appointed general agent of the Hudson & Man- 
hattan Railroad Company. 


J. W. WILMOT, Controller of the Post Office Telegraph Fac- 
tories in England, resigned last month after a career of forty- 
seven years in the telegraph service. 


W. E. TEMPER, wire chief for the West Cincinnati Exchange, 
at Cincinnati, Ohio, has resigned to become manager of the local 
exchange of the Mutual Telephone Company, at Ames, Iowa. C. 


E., E. LEE, formerly one of the Commonwealth Edison Com- 
pany’s engineers, Chicago, is now doing big things for the gov- 
ernment by helping Mr. Schildhauer on the canal work at Panama. 


HARMAN S. SALT, 114 Liberty Street, New York, N. Y, 
has been appointed New York representative of Mathias Klein 
& Sons, Chicago, manufacturers of linemen’s construction tools. 


H. M. HIRSCHBERG, president of the Excello Arc Lamp 
Company, New York city, has returned from Europe, where he 
found a general satisfactory condition in the flaming arc lamp 
field and many developments of great interest. 


MME. SKLODOWSKA CURIE, of Paris, has been awarded 
the Elliott Cresson Medal by the Franklin Institute in recognition 
of the invaluable services that she and her late husband have 


rendered to science, and as a tribute to the memory of M. 
Pierre Curie, 


S. FRED SMITH, who was elected a member of the executive 
board of the National Electric Light Association at the Atlantic 
City convention, is an official of the Salem Electric Lighting Com- 


pany, of Salem, Mass., and president of the New England section 
of the national association. 


H. H. CUDMORE, president of the Brilliant Electric Com- 
pany, who, up to the time of his connection with this company, 
was actively associated with the Ambos-Cudmore Company, sell- 
ing agents, Cleveland, Ohio, representing a number of electrical 
manufacturers, announces that he is not in anywise connected 
with the latter company at this time. 


F. U. BLISS, for the past two-and-a-half years purchasing 
agent for the Seattle-Tacoma Power Company, has resigned this 
position to conduct a general electric supply, fixture and specialty 
business under the style of “The Bliss Electric Company, Im 
corporated,” which he recently organized with a capital of $25,000. 


The new business will be located at 215 University Street. 
Seattle. 


E. L. CALLAHAN, sales manager of electric heating am 
pDliances for the General Electric Company, Chicago, has resigneu 
from that company to take up a position with H. M. Byllesby & 
Company, Chicago. Mr. Callahan is a graduate of the Case Schoo: 
of Applied Science, class of 1900, and although only thirty-four 
years of age, has built up an enviable reputation among electrical 
men for his successful efforts in promoting the sale of electrical 
heating appliances to central-station men and in showing the 
latter how to utilize these appliances for day loads. His past 
experience, which includes work with the Westinghouse, Church. 
Kerr & Company in connection with the electrification of the 
Pennsylvania tunnel, an assistant managership for three years 
with the Simplex Electric Heating Company, and a managershir 
for two-and-one-half years with the Prometheus Electric Company. 
besides his three-and-one-half years’ experience with the General 
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Electric Company, well qualifies Mr. Callahan for his new work, 
in which he will have charge of the business campaigns of the 
various electric-light, railway and gas properties controlled by 
the Byllesby company. 


L. P. BRENENRIDGE, who has been professor of mechanical 
engineering at the University of Illinois since 1893 and director 
of its engineering experiment station since 1905, was tendered 
a farewell dinner at the City Club in Chicago on the evening of 
June 21 by the engineering alumni of the university from Chicago 
and vicinity. Professor Brenenridge spoke of the new work he 
will take up in the fall as director of the department of mechan- 
ical engineering of the Sheffield Scientific School at Yale Uni- 
versity and declared he will maintain a Keen interest in the uni- 
versity work at Urbana and Champaign, Il. 


E. DONALD ROBERTS, winner of the $1,000 Eastman kodak 
prize for photographic advertising, has become a member of the 
firm of the Curtis Advertising Company. This important con- 
nection means not only a valuable addition to the personnel of 
the Curtis Advertising Company, but increases the facilities for 
Mr. Roberts’ work, as the company is about to move into a new 
and fully equipped building so as to handle better its large and 
growing business. The company is in charge of the advertising 
and publicity campaigns of a large number of central stations 
and manufacturers in the electrical industry. 


HOWARD ADAMS CARSON, who built the Tremont Street 
subway, the East Boston tunnel and the Washington Street 
tunnel, in Boston, Mass., has resigned as chief engineer of the 
Boston Transit Commission. The resignation was tendered volun- 
tarily by Mr. Carson so that he might have rest and time for 
study, he having been busy with important works for the facili- 
tation of travel in Boston and connected with other large under- 
takings, as well as being an active worker in several widely 
known organizations and institutions during the fifteen years 
he has been with the Commission. Previously he was engaged 
in other important construction works in Massachusetts and 


elsewhere. It is understood that he contemplates traveling for 
study. 


J. H. DAVIS has been promoted from assistant electrical en- 
gineer to electrical engineer of the Baltimore & Ohio Railroad, 
to succeed L. T. Gibbs, who died some months ago. Mr. Davis is 
not yet thirty-five years of age, having been born at Memphis, 
Tenn., October 7, 1874. He attended the University of Arkansas, 
where he studied both civil and electrical engineering, receiving 
his degree as electrical engineer in 1897. From that time until 
March 17, 1901, he was associated with the St. Francis Levee 
Board, doing dike and levee work along the Mississippi River, 
under the supervision of the United States Army. From March, 
1901, until October, 1905, when he entered the Baltimore & Ohio 
service, Mr. Davis was connected with the electrical department 
of the Pennsylvania Railroad, at Altoona, Pa. 


PROPOSALS. 


POST OFFICE, SHENANDOAH, IOWA—The office of the 
Supervising Architect, Washington, D. C., will receive sealed 
proposals until 3 o'clock p. m., July 21, for the construction (in- 
cluding plumbing, gas piping, heating apparatus, electric con- 
duits and wiring) of the U. S. Post Office at Shenandoah, Iowa, 
in accordance with the drawings and specification, copies of 
which may be had from the custodian at Shenandoah, Iowa, or 
at the Supervising Architect’s office. 


POST OFFICE, PLATTEVILLE, WIS.—The office of the Su- 
pervising Architect, Washington, will receive sealed proposals 
until 3 o’clock p. m., July 26, 1999, for the construction (includ- 
ing plumbing, gas piping, heating apparatus, electric conduits 
and wiring) of the United States Post Office at Platteville, Wis., 
in accordance with drawings and specification, copies of which 
may be obtained from the custodian of site at Platteville, Wis., 
or at the Supervising Architect's office. 


POST OFFICE AND COURT HOUSE, MOSCOW, IDAHO— 
The office of the Supervising Architect, Washington, D. C., will 
receive sealed proposals until 3 o’clock p. m., June 30, for the 
construction (including plumbing. gas pining, heating apparatus, 
electric conduits and wiring) of the U. S. Post Office and Court 
House at Moscow, Idaho, in accordance with drawings and speci- 
fications, copies of which may be had from the custodian of site 
at Moscow, Idaho, or at the Supervising Architect’s office. 


GIRLS’ HOME, RATHBONE, OHIO—Sealed proposals for 
furnishing the labor and material for the design, construction, 
delivery and erection of steam and electrical machinery and 
equipment; changes and additions in steam heating, piping, 
trenching and conduits: installation of electrical wiring, conduits, 
teaming and hauling, etc., for the Girls’ Industrial Home at Rath- 
bone, Ohio, located in Delaware County, Ohio, addressed to the 
“Board of Trustees of Girls’ Industrial Home,” Delaware, Ohio, 
and indorsed “Proposals for Machinery and Equipment for Girls’ 
Industrial Home,” will be received by the said board of trustees 
untl 1 o’clock p. m., July 16, in accordance with the drawings 
and specifications on file in the office of said board, in the 
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custody of Harold M. Bush, engineer in charge, Broad-Oak Build- 
ing, Columbus, Ohio. 


POST OFFICE AND COURT HOUSE, OWENSBORO, KY.— 
The office of the Supervising Architect, Washington, D. C., will 
receive sealed proposals until 3 o’clock p. m., July 27, 1909, and 
then open, for the construction (including plumbing, gas piping, 
heating apparatus, electric conduits and wiring, and a standard 
clock system) of the United States Post Office and Court House 
at Owensboro, Ky., in accordance with the drawings and specifica- 
tion, copies of which may be had from the custodian of site at 
Owensboro, Ky., or at the Supervising Architect’s office. 


INDUSTRIAL ITEMS. 


THE GENERAL ELECTRIC COMPANY has established an 
Office at Indianapolis, Ind., in the Traction Terminal Building, 
with Percy Worth in charge. 


THE GREGORY ELECTRIC COMPANY, Chicago, Ill, has 
issued a new line of advertising literature calling attention to its 
repair department and its special line of bargains. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has ready for the market a number of bargains 
in motors of various types. Full information and prices are 
available upon request. 


ALFRED F. MOORE, Philadelphia, manufacturer of insulated 
Wire, has arranged to have Frank W. Pardee, 56 Fifth Avenue, 


Chicago, Ill., take up a sales agency. Mr. Pardee will carry a 
large stock of Moore’s goods. 


THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., 
has issued the June number of its well-known publication 
“Juice,” which contains some remarks on the National Electric 
Light Association’s convention at Atlantic City. 


THE PHŒNIX IRON WORKS COMPANY, Meadville, Pa., 
announces that it has taken offices in the Trinity Building, New 
York city, and the Lafayette Building, Philadelphia, Pa., Charles 
H. Bradley, Jr., and Albert C. Case, district sales managers. 


THE PACIFIC ELECTRIC HEATING COMPANY, of Ontario, 
Cal, and Chicago, Ill, has issued the May number of “Hot 
Points,” a monthly publication boosting the electric iron made 


by that company. This number contains a poem entitled “The 
Hot Point.” 


THE SACHS COMPANY, Hartford, Conn., announces that 
on June 11. 1909, Judge Brown, in the United States Circuit 
Court for the District of Massachusetts, dismissed the bill of 
complaint in the suit brought against the Sachs Company for 
alleged infringement of Thalacker patent No. 502,541. 


THE INTERNATIONAL ACHESON GRAPHITE COMPANY. 
of Niagara Falls, N. Y., has commenced an action in the United 
States Circuit Court for the Western District of New York against 
the Castner Electrolytic Alkali Company, of the same city, al- 
leging infringement of patents relative to its methods of making 
graphitized electrodes. 


THE PITTSBURG TRANSFORMER COMPANY, Pittsburg. 
Pa., has issued Bulletin 1092 (June, 1909), describing and illus- 
trating the new Pittsburg transformer, in which several sub- 
stantial improvements have been made for which many ad- 
vantages are claimed. Thousands of these transformers have 
been placed in service during the past year. 


THE BALL AND WOOD COMPANY, Elizabethport, N. Y., 
has published a handsome illustrated catalogue describing the 
Rateau-Smoot exhaust-steam turbine and the Smoot electric 
generators of either direct or alternating-current types. A claim 
of from fifty to 100 per cent increase in output, or 150 per cent 
or more in special cases, is made for these units. 


THE HOBSON ELECTRIC COMPANY, Dallas, Tex., has 
issued folders describing and illustrating Hobson tungsten fix- 
tures, and the Badger portable lamp, which enables an electric 
light to be placed in any position with the light directed in any 
direction. “Condulet Talk” No. 110 describes the Crouse-Hinds 
condulets, which are approved by the underwriters. 


THE CRESCENT COMPANY, Chicago, Ill, has issued Cata- 
logue No. 10 describing the various specialties manufactured by 
the company, which include various forms of lamp guards, 
soldering tools and materials, cluster and shade combinations, 
etc. A leaflet of confidential discounts to the trade, and dated 
June 1, 1909, has been prepared. This cancels all previous prices. 


THE DI-EL-ITE MANUFACTURING COMPANY, Philadel- 
phia, Pa., has issued its June, 1909, catalogue and price list, 
describing the Di-el-ite resistance units manufactured under the 
patents of Charles Wirt, who is the president of the company. 
“Di-el-ite’ is the insulation used in these resistance units. It 
is an artificial insulating stone, composed principally of silex or 
quartz, peculiarly well adapted for electrical work. After being 
molded into the form desired and properly hardened it has good 
mechanical strength, and will stand a temperature of 800 degrees 
Fahrenheit without injury. In addition, /its insulating qualities 
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are so good that fixture joints, for example, with only one- 
sixteenth of an inch “Di-el-ite’ insulation are regularly tested 
with 4,000 volts alternating current. 


THE GENERAL ELECTRIC COMPANY has recently dis- 
tributed booklet No. 3779, containing a list of this company's 
snap switches. It will be of decided interest to the general 
trade. 


THE BRUCE-MACBETH ENGINE COMPANY is the name of 
the new firm formed by the consolidation, effected June 1 last, 
of the Macbeth Iron Company and the Bruce-Meriam-Abbott 
Company, both of Cleveland, Ohio. The officers of the new com- 
pany are: W. C. Bruce, president; C. W. Kelly, vice-president, 
C. J. Snow, secretary and treasurer, and C. E. Curtiss, manager. 


THE EXCELILO ARC LAMP COMPANY, New York, N. Y.. 


has issued Bulletin 102 on its new Duplex are lamp. This is 
a double trim lamp, burning thirty hours per trim, and has been 
favorably received in England and Germany, The Excello Arc 
Lamp Company is prepared to fill orders for this lamp, which 
has already attracted a great deal of attention among the 
American engineers, 


THE NERNST LAMP COMPANY'S little monthly, The 
Glower, for June, contains the second of the talks by A. L. Eus- 
tice on modern illumination practice. In this installment is 
taken up a discussion of test methods to be employed in the 
determination of mean illumination. These talks are thoroughly 
practical and are based on the results of extended experience 
in the testing of lighting units and complete installations under 
both laboratory and commercial conditions. 


THE WESTERN ELECTRIC COMPANY, of Chicago, TIL, has 
opened new offices in Nashville. Tenn. H. W. Hall direct from 
the Chicago oflices, is in charge. The company will continue 
gending men into the Nashville section from the Cincinnati branch, 
but all business from that center will be handled by Mr. Hall. 
One of the company’s largest customers in the United States is 
the Cumberland Telephone and Telegraph Company, and Mr. Hall 
will also take care of this company’s needs, 


THE HOLOPHANE COMPANY, New York city. has issued 
the May number of ‘“Holophane lumination,” on the front cover 
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of which is a striking picture of the booth in wh 
glassware is demonstrated at the Rochester Hanwey ae 
Company’s salesroom, at Rochester, N. Y., at which the dail 
sales of gas and electric appliances average over $1,000 Thin 
number contains a most instructive article on “Spacing Outlets 
and Selected Reflectors for General Illumination.” 


THE FEDERAL SIGN SYSTEM has opened up àa branch 
office at 1280-1231 Syndicate Trust Building, St. Louis, Mo 
This makes eight offices in all which this company now main- 
tains—one in each of the following cities: New York, Cincinnati 
Kansas City, Philadelphia. Louisville, New Orleans, St. Louis and 
Chicago. In each of these cities the Federal Sign System 
(Electric) has developed a considerable sign-renting business, as 
well as a large sales business of electrical fixtures of all kinds. 


THE ROYAL WEAVING COMPANY, Pawtucket, R. I, is 
about to build a power plant. The plans and specifications, 
prepared by Charles T. Main, mill engineer and architect, of 
Boston, Mass., call for a power house ninety-eight by sixty- 
four feet, with basement, and boiler house ninety-three by forty- 
seven feet. The generator equipment is to consist of three 
500-kilowatt Allis-Chalmers turbine units. In the boiler house will 
be installed four 350-horsepower Babcock and Wilcox boilers. The 
building is to be of brick with reinforced concrete roof over the 
boiler house. The stack will be of red brick, 175 feet high with 
eight-foot flue. 


DATES AHEAD. 


American Institute of Electrical Engineers. 
tion, Thousand Islands, N. Y., June 28. 


Annual conven- 


Ohio Electric Light Association. Annual convention, Toledo. 


July 18-15. 


National Electrical Contractors’ Association. 
tion, Toledo, Ohio, July 21-23. 

International Municipal Electricians’ 
tion, Atlantic City, N. J., September 14-16. 


American Street and Interurban Railway 
nual convention, Denver, Colo., October 4-9. 


Annual conven- 
Association. Conven- 


Association. An- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) June 15, 1909. 


924,628. SYSTEM OF ELECTRICAL DISTRIBUTION. Rudolf 
Braun, Manchester, England, assignor to Westinghouse Elec- 
tric and Manufacturing Company. Filed October 3, 1906. 
A load equalizer for an alternating-current circuit comprises 
a rotary converter having its alternating-current end con- 
nected to the circuit and electrically coupled to a direct- 
current dynamo-electric machine having a flywheel, and 
means are provided for automatically varying the field 
streneth of one or both machines as the load on the main 
circuit Varies. 

924,606. SYSTEM OF CONTROL. Henry D. James, Pittsburg, 
Pa.. assignor to Westinghouse Electric and Manufacturing 
Company. Filed October 3, 1906. An automatically operated 
relay and interlocking switches cause the main switches to 
operate successively in either forward or reverse order. 


a2 AST. CONTROL SYSTEM FOR ELECTRIC MOTORS. Henry 
D. James, Pittsburg, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. Filed October 3, 1906. A 
generator and a- motor with resistance-varying devices for 
the circuits of their field-magnet windings have their arma- 
tures electrically connected, and means are provided for 
preventing movement of the device in the motor field cir- 
cuit from its initial position until the device in the field 
circuit of the generator has been operated to ifs extreme 
position. 

424.670. SIGNAL SYSTEM. William H. Kirnan, Bayonne, N. J. 
Filed February 10,1909. A master controller actuated by each 
of several street circuit relays controls the circuit through 
the windings of the local circuit controller which is actuated 
by a corresponding street circuit relay to disconnect the 
contacts of other street circuit relavs from the circuit. 


124.712. POLE-CHANGER. Noah L. Wine, Polo, I1). Filed July 
jo, 1407, A constantly rotating cylinder of insulating ma- 
terial has a pair of spaced commutation rings extending 
continuously around 1, and a pair of commutation segments 
extending partially around it in the same plane, and leaving 
portions of the insulated cylinder between the adjacent ends 
thereat, each of the segments having connection through the 
eviinder each with respective ones of the rings, and brushes 
are Jnaunted to contact upon the surface of the rings. 

T TELEPHONE SYSTEM. Ernest E. 
HW), assignor to Monarch Telephone 


Yaxley. Chicago, 
Manufacturing Com- 


pany. Filed January 18, 1909. The telephone receiver at a 
telephone station includes a magnetizable core and has two 
circuits in parallel relation with each other and in serial 
relation with the line and both adapted to be traversed by 
current from a source of direct current. Each of these cir- 
cuits includes a winding serving to magnetize the magnet 
core, due to the passage of the direct current, one of the 
windings possessing impedance to obstruct the flow of voice 
currents and the other of the windings being adapted to 
permit the passage of voice currents. 


924,716. BRUSH-HOLDER FOR DYNAMO-ELECTRIC MA- 
CHINES OR MOTORS. Carl E. K. Zachau, Muskegon, Mich. 
Filed January 10, 1907. Includes a bracket provided with 
a cam surface, a brush-holding frame, a link pivotally se- 
cured to the bracket and the frame, and elastic means 
adapted to hold the frame normally in engagement with the 
cam surface on the bracket. 


924,725, SINGLE-PHASE MOTOR. Sven R. Bergman, Lynn, 
Mass., assignor to General Electric Company. Filed June 
5, 1908. A primary member formed with uniform open 
slots has a low-resistance main winding distributed in and 
filling certain of the slots, and a _ high-resistance starting 
winding is located in the tops of the remaining slots. 


924,735. AUTOMATIC ELECTRIC INTERLOCK SYSTEM. John 
F. Clark, Christopher, Ill Filed July 27, 1907. Switch 
mechanisms are automatically and electrically operated by 
an approaching train to operate switches for side tracks. 


924,746. SIGHTING APPARATUS FOR ORDNANCE. Arthur 
T. Dawson and George T. Buckham, Westminster, London. 
England, assignors to Vickers Sons & Maxim, Limited, West- 
minster, England, Filed November 20, 1908. A differential 
movement is imparted to an electrically actuated pointer 
moving over a hand-actuated range dial during the actua- 
tion of the range dial, and a cam elevates the sight simul 
taneously with the operation of the range dial. 


924.782, FLEXIBLE CONDUIT. Oscar Hoppe. Brookline, Mass., 
assignor to American Circular Loom Company. Filed June 
15. 1908. A tube formed of a strip of resilient material 
spirally wound and having its edges in alinement constitutes 
the framework of a conduit, a seamless non-resillent tube 
of textile fabric closely fits the interior and forms the lin- 
ing for the spiral tube, an outer tube of textile fabric sur- 
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rounds the spiral tube, and all the tubes are saturated with 
an adhesive compound and thereby cemented together. 


924,783. ELECTRIC-LIGHT-BUTTON-TURNING DEVICE. Abra- 

. ham R. Hurst, St. Louis, Mo. Filed August 8, 1908. A 
two-part ring adapted to be clamped on the socket of an 
incandescent electric lamp carries an arm having a bearing 
ring fixed to it which journals a ratchet wheel having a 
slot which receives the button of the lamp switch, and a 
spring-held pawl carried by a spring-held arm engages the 
teeth of the ratchet wheel. 


924,784. TROLLEY-POLE GUIDING AND FINDING DEVICE. 
James J. Jagolin, Paterson, N. J. Filed March 7, 1908. Has 
mechanism for guiding the wire-contact portion of the pole 
into operative relation to the wire and for retaining the 
pole in operative contact with the wire. 


924,785. SYSTEM OF ELECTRIC-MOTOR CONTROL. Henry 
D. James and William A. Dick, Pittsburg, Pa., assignors to 
Westinghouse Electric and Manufacturing Company. Filed 
October 18, 1907. In combination with a motor are a gener- 
ator electrically connected thereto, a field rheostat for the 
generator, independently operated switches for controlling 
the resistance, and means dependent on the generator volt- 
age for delaying the action of the control switches. 


924,786. SYSTEM OF ELECTRIC-MOTOR CONTROL. Henry 
D. James, Pittsburg, Pa., assignor to Westinghouse Electric 
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924,712.—POLE CHANGER. 


and Manufacturing Company. Filed November 8, 1907. The 
field of the generator is regulated to control the speed of 
the motor and the generator field is automatically weakened 
at predetermined points in the motor operation. 


924.799. ELECTRICAL EQUALIZING SYSTEM. Benjamin G. 
Lamme, Pittsburg, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. Filed September 3, 1907. Sev- 
eral mechanically coupled dynamo-electric machines have 
their armatures associated, respectively, with different pairs 
of conductors of a polyphase alternating-current distributing 
circuit, a polyphase transformer from which the field-magnet- 
windings of the machines are supplied is connected with 
the distributing circuit, and means are provided for adjust- 
ing the field strengths of the machines to cause them to 
operate as motors or generators according as the current 
required of the distributing circuit is less or greater than 
a predetermined amount. 


924,800. ELECTRIC SIGNAL MECHANISM FOR OVERHEAD- 
TROLLEY SYSTEMS. Harold A. Lines, West Haven, 
Conn. Filed December 23, 1908. A lever is actuated by a 
passing trolley wheel to make electric connections with sig- 
nal lights whereby the lights may be turned on or off. 


924,804. ELECTRIC SLIDING OR OTHER CONTACT. Victor 
Léwendahl, Stockholm, Sweden, assignor to the Firm of C. 
Conrady, Nuremberg, Germany. Filed March 16, 1908. A 
metallic part and a part formed by a pulverous mixture of 
carbon and metal or alloy are soldered together, whereby 
the parts are strongly and durably connected and constitute 
one coherent body. 


924,826. BATTERY CONNECTION. Oliver E. Pettee, Rockland, 
Me. Filed October 14, 1908. A doubled strip of metal is 
formed with a pin, a pocket and a pair of clamping jaws. 


924,827. OSCILLATION-RECEIVER. Greenleaf W. Pickard, 
Amesbury, Mass. Filed September 16, 1907. Comprises two 
electrical conductors which respectively possess rectifying 
properties, the action of one conductor being to oppose oscil- 
lation passing from it toward the other, and the action of 
the other conductor being to oppose oscillations passing to 
it from the other. 


924,829. THIRD-RAIL CONTACT-SHOE. Robert R. Potter, Wee- 
hawken Heights, N. J. Filed January 12, 1909. A hook 
engages the carrier and a retaining spring bears upon the 
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carrier and upon the shoe for holding the several parts in 
their proper relative positions. 


924,830. SWITCH-THROWER FOR ELECTRIC RAILWAYS. 
Thomas C. Reynolds, Texarkana, Ark. Filed March 24, 1909. 
A plug adapted tò shift a switch is moved by a passing car. 


924,844. FUSE-BOX. Harry W. Sheehy, Akron, Ohio. Filed 
May 5, 1908. Comprises a casing, a reversible cover for the 
casing, a fuse wire upon each side of the cover, and means 
for introducing either of the fuse wires into the circuit. 


924,851. COIN-CONTROLLED DEVICE. Walter H. Steiger, El- 
mira, N. Y., assignor to Union Shoe Polishing Machine Com- 
pany, Elmira, N. Y. Filed May 18, 1908. In combination 
with a coin-operated serving mechanism are a source of 
electrical energy, actuating elements operatively connected 
therewith, a coin passage so disposed with reference to 
the actuating elements that a coin engages therewith suc- 
cessively, means for pressing the coin against the actuating 
elements, and operative connection between this means and 
the serving mechanism. 


924,857. CONSTANT-CURRENT REGULATOR. Allen A. Tir- 
rill, Schenectady, N. Y., assignor to General Electric Com- 
pany. Filed November 4, 1907. In a dynamo-electric ma- 
chine with differential windings in its field are a resister 
included in the circuit of one of these windings, and means 
for rapidly opening and closing a shunt around the resister 
and for controlling the relative length of the interval during 
which the shunt is closed. 
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924,927._-ELECTRICAL EQUALIZING SYSTEM. 


924,860. RENEWABLE FUSE FOR ELECTRIC CIRCUITS. Jo- 
seph A. Volk, Jr., South Norwalk, Conn. Filed March 25, 
1908. Has a low-melting fuse passing diagonally through 
the tube and through channels in the end plugs. 


924,863. SPARK-IGNITION DEVICE FOR EXPLOSIVE-EN- 
GINES. James A. Whitton, Los Angeles, Cal., assignor of 
one-half to John W. Miller, Los Angeles, Cal. Filed Novem- 
ber 26, 1907. A revolving circuit maker and breaker is 
provided with a radially adjustable contact revoluble in a 
raceway adjacent to which are a number of stationary in- 
sulated grounding contacts. 


924,868. ELECTRIC-WELDING MACHINE. William C. Winfield 
and Albertis C. Taylor, Warren, Ohio, assignors to the Win- 
field Manufacturing Company. Filed February 17, 1908. 
The work is clamped between jaws operated by toggle 
joints. 


924,910. SAFETY DEVICE FOR RAILROADS. 
won, South River,.N. J. Filed October 27, 1908. 
an electric block system. 


924.916. ARC LAMP. Berthold Monasch, Berlin, Germany, as- 
signor to General Electric Company. Filed July 9, 1908. 
One at least of a pair of electrodes is fed forward as it 
consumes, and a magnet traveling with the electrode toward 
the arc extinguishes the arc when it has reached a predeter- 
mined proximity to the same. 


924,927. ELECTRICAL EQUALIZING SYSTEM. John S. Peck, 
Manchester, England, assignor to Westinghouse Electric and 
Manufacturing Company. Filed November 8, 1907. In com- 
bination with a number of mechanically coupled dynamo- 
electric machines having their respective armatures asso- 
ciated with the differently phased electromotive-forces of a 
polyphase alternating-current distributing circuit, are means 
for adjusting the field strengths of the machines in accord- 
ance with variations in the amount of current required of 
the distributing circuit. 


924.940. AUTOMATIC WEIGHING MEANS. Wilbur H. Rough, 
Arlington, Cal. Filed October 1, 1908. A weighing machine 
comprises a row of bins, a gate for each bin, an armature 
controlling the movement of the gate to a closed position, a 
weighing scale movable to position to receive material from 
any one of the bins, a circuit controlled by this scale, and 
an electromagnet connected by this circuit) and( movable 
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with the scale to operate on the armature for the bin at 
which the scale is placed. 


. SNAP-SWITCH. James H. Wyatt, Philadelphia, Pa., 
a to Wiliam M. Scott, Philadelphia, Pa. Filed o 
28, 1908. Has a pivoted contact-carrying member, a deten 
engaging and rotating with this, a coiled spring engaging 
ears on the detent to hold the detent in normal position, 
an operating spring, a spring-winding member, and a pro- 
jection on the winding member to engage the ears at the 
end of the movement of the winding member. 


924,954. AUTOMATIC GAS SHUT-OFF. Wiliam E. Apt and 
Edmund L. Schott, St. Joseph, Mo. Filed January 28, 1909. 
A circuit-breaker between the two arms of a combined 
spring lever is automatically closed when one of these 
arms is engaged by a combined armature and trigger 
lever and automatically broken when the combined arma- 
ture and trigger lever releases the spring lever. 


924,964. VALVE AND CONNECTION. George P. Carroll, 
Bridgeport, Conn. Original application filed March 1, 1907. 
Divided and this application filed June 5, 1907. Automatic 
means are electrically actuated so as to shut off the power 
applied to open a valve. 


924,968. ELECTRICAL SIGNALING SYSTEM FOR RAILWAYS. 
Charles Crandall, Newport, R. I. Filed July 2, 1908. De- 
scribes the details of an electric block-signaling system. 


924.975. VAPOR ELECTRIC LAMP. Samuel Ferguson, Sche- 
nectady, N. Y., assignor to General Electric Company. Filed 
June 29, 1904. The device described comprises a solenoid, 
a vapor-electric device having a contact-making cap, and a 
spring contact in the interior of the solenoid for engaging 
with the cap. 


924.977. ELECTRICAL APPARATUS. William J. Foster, Sche- 
nectady, N. Y., assignor to General Electric Company. Filed 
February 1, 1906. A field pole of a dynamo-electric machine 
has an insulating collar at one end of its surrounding coil, 
and a short-circuiting electrical conductor surrounding the 
pole and in engagement with the collar, which conductor 
has ribs or lugs outlining pockets to diminish the transfer 
of heat from the conductor to the insulating collar. 


924,989. MERCURY-METER. Frank Holden, 
assignor to General Electric Company. Filed March 19, 
1907. The paddle wheel has a number of sets of radial 


paddles separated by partitions at right angles to the axis 
of the wheel. 


924,991. ALTERNATING-CURRENT DYNAMO-ELECTRIC MA- 
CHINE. Dugald C. Jackson, Madison, Wis. Filed February 
23. 1904. Has an auto-transformer connected in series with 
the field magnet to a source of alternating-current, an arma- 
ture having a commutated winding and a closed circuited 
winding associated with the field magnet, a commutator 
connected by suitable leads with the commutated winding, 
a set of brushes bearing on the commutator and deriving 
current from the auto-transformer, a secondary set of 
brushes bearing on the commutator, a local circuit connect- 
ing the brushes of the secondary set, and resistances par- 
tially short-circuiting the commutated windings. 


924,992. DYNAMO-ELECTRIC MACHINE. Dugald C. Jackson, 
Madison, Wis. Original application filed January 11, 1904. 
Divided and this application filed October 23, 1905. The ar- 
mature has a commutated winding, a resistance is included 
serially in each of the conductors connecting the armature 
winding with the commutator, and inductive coils are bridged 
between adjacent conductors at a point between the other 
resistances and the armature winding. 


London, England, 


925,004. SLACK TAKE-UP FOR PENDANT ELECTRIC 
ee John Maitland, Swampscott, Mass. Filed March 
, 1909. 


Gripping members are mounted on and laterally 
extended from the opposite ends of the carrier. 


925,010. BRUSH-HOLDER. Edgar W. Mix, Paris, France, as- 
signor to General Electric Company. Filed August 17, 1904. 
Comprises a pair of plates separated from each other by a 
space in which a number of brushes are slidingly received, 
a rail or bar carried by one of these plates, and a spring 
for each brush, one portion of which engages the brush 
and another portion the bar or rail. i 


925,026. BLOCK-SIGNAL SYSTEM. Frank Rhea, Schenectady, 
N. Y., assignor to General Electric Company. Filed April 6, 


1909. Describes the details of an electric block-signal sys- 
tem. 
925,050. ELECTRIC HEATING DEVICE. Walter 


Sprenger, 
Lynn, Mass., assignor to General Electric Company. Filed 


March 30, 1908. A supporting stand for an electrically 
heated tool has connections whereby the current is cut off 


from the tool and automatically applied to the stand when 
the tool is placed upon the stand. 


925.053. WATER-SWITCH. Wiliam B. Sturgis, Shelbyville, T. 
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d May 22, 1908. An electrical circuit is closed by the 
an of a float and opened by the fall thereof. 


-ROTECTIVE DEVICE FOR ELECTRIC CIRCUITS. 
seas Ae fae and Daniel S. Carpenter, Schenectady, N. Y., 
assignors to General Electric Company. Filed March 16, 
1907. A switch has a movable blade for each side of a cir- 
cuit and a line discharge terminal mounted on each blade, 
and a grounded discharge terminal co-operates with both 

of the line terminals when the switch is closed. 


925,054.—PROTECTIVE DEVICE FOR ELECTRIC CIRCUITS, 


925,055. MEASURING INSTRUMENT. Elihu Thomson, Swamp- 
scott, Mass., assignor to General Electric Company. Filed 
May 11, 1908. An electrical measuring instrument comprises 
a current-carrying conductor, an elastic medium responsive 
to changes of temperature of this conductor, and means for 
indicating the changed vibration rates under such changes 
of temperature. 


925,056. ELECTRIC SOLDERING IRON. Tycho Van Aller, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed March 25, 1908. Has a flat electric heating unit, a 
soldering tip having one end in _ heat-conductive relation 
with this unit throughout its area, and means for holding 
these parts together. 


925,060. VAPOR-ELECTRIC APPARATUS. Ezechiel Weintraub, 
Schenectady, N. Y., assignor to General Electric Com- 
pany. Filed December 21, 1903. Renewed November 21, 
1906. A vapor-electric lamp has a vaporizable cathode and 
a receiving circuit for electromagnetic waves which control 
the means for starting the lamp. 


925,064. ELECTRIC METER. Willis R. Whitney, Schenectady, 
N. Y.. assignor to General Electric Company. Filed March 
16, 1907. The method of measuring electric current con- 
sists in causing ions to migrate through an electrolyte at a 
rate proportional to the current and to react with the elec- 
trolyte to produce permanent changes in color and thereby 
show the rate of migration. 


925,069. RHEOSTAT. Paul H. Zimmer, Schenectady, N. Y., as- 
signor to General Electric Company. Filed April 6, 1908. 
The controlling arm has a bias to its initial position and 
means controlled by a low-voltage magnet hold a member 
having a frictional engagement with the arm and normally 


movable therewith, as the arm slips over the same to vary 
the resistance. 


925,081. ELECTRIC EXPANSION-VALVE. George P. Carroll, 
Bridgeport, Conn. Filed March 1, 1907. A magnetizable de- 
vice movable through a segment of a circle operates only 
when magnetized to open the valve, and means controlled 
by electric power are provided for automatically shutting 
off the current that magnetizes and so moves the device. 


925,084. ELECTRIC-LAMP CLEANER. Edward E. Edgerton, 
Chicago, Ill. Filed January 16, 1909. A long handle has at 
one end movable jaws which embrace the lamp bulb. 


925,086. ELECTRIC-LAMP-SHADE SUPPORT. Roger S. Fur- 
niss, Chicago, Ill. Filed December 18, 1908. A clamp com- 
prises a stationary and a movable jaw, the movable jaw 
being slidably mounted on a guide on the stationary Jaw, 
and a lamp shade is mounted on the outer end of & T 
slidably mounted in a sleeve fixed to the stationary jaw and 
extending through the movable jaw. i 


925,093. SUPPLY SYSTEM FOR TELEPHONE-CIRCUITS. John 
L. Hall, Schenectady, N. Y., assignor to General Electric 
Company. Filed June 8, 1906. The telephones are connected 
to the load circuit, which is connected across certain of the 
armature conductors of a dynamo-electric machine having 
a uniform homopolar field magnet. 


925,094. TROLLEY HARP AND WHEEL. Frank E. Hancock, 
Sherman, Cal., assignor to Eureka Trolley Harp Company 
Filed April 20, 1908. Has an anti-displacement element 
comprising a head provided) with) side arms loosely connëcte 
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with an arbor movable in the elongated slot ; 
plates of the harp. & s of the side 


925,098. LOCK-OUT DEVICE FOR COMMON-BATTERY TELE- 
PHONES. Ralph D. Harris, John E. Johnson and Henry W. 
Soest, Fort Weyne, Ind. Filed June 1, 1908. A locking de- 
vice for the receiver hook is electromagnetically released. 


925,102. ELECTRICAL DISTRIBUTION SYSTEM. Henry M. 
Hobart, London, England, and Evelyn Coad, Bremen, Ger- 
many. Filed January 4, 1909. Connections are made between 
an auto-transformer having tappings and the secondary of 
a transformer having a divided secondary, by which a sec- 


tion of the one is put in series with a section of the 
other, : 


925,108. MOTOR-CONTROLLING DEVICE. Richard M. Klein 
and David R. Sperry, Madison, Wis., assignors to- Northern 
Electrical Manufacturing Company. Filed March 23, 1908. 
Means are provided for automatically varying the motor of a 
motor-driven machine from one operating speed to another 


and back again during a predetermined movement of the 
machine, 


925,110. CAR-LIGHTING. SYSTEM. Sigvald Krohn, Charlotten- 
burg, Germany, assignor to General Electric Company. Filed 
February 28, 1907. A lighting system for electric cars com- 
prises a number of sets of lamps, a source of current varying 
in potential, and means for automatically changing the rela- 
tive arrangement of the sets of lamps in the circuit as the 
potential at the source of current varies. 


925,113. ELECTRICAL MEASURING INSTRUMENT. William J. 
Lloyd, Rugby, England, and Leonard Wilson, Denver, Colo., 
assignors to General Electric Company. Filed May 21, 1907. 
The instrument has means for producing two magnetic fields, 
a conductor is arranged for movement in one of the fields, 
and a device for furnishing a counter-torque to the moving 
conductor comprises a spring and an unsaturated magnetic 


control piece moving with the conductor in the other mag- 
netic field. 


925,123. SIGNAL MECHANISM. William V. Moak, Schenectady, 
N. Y., assignor to General Electric Company. Filed Novem- 
ber 18, 1908. Connections are provided whereby the unidi- 
rectional rotation of a rotary motor produces a reciprocating 
movement of a member which serves as common driving 
member for both of a pair of independently movable signal- 
actuating members, 


925.125. ELECTRIC METER. Peter C. Morganthaler, Fort 
Wayne, Ind., assignor to General Electric Company. Filed 
January 17, 1908. The meter has a shaft which has a lower 
thrust bearing, and a collar at each end of the shaft. A 
lever in operative relation with one collar lifts the shaft 
away from the bearing and holds one end firmly, and a cap 
for the bearing encircles the shaft and is in operative rela- 


tion with the other collar, holding the same firmly when the 
shaft is lifted. 


925,132. DYNAMO-ELECTRIC MACHINE. Henry G. Reist, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed February 29, 1908. Has a rotatable member mounted 
on a shaft arranged to be movable axially in its bearings, a 
breakable spindle between the shaft and a driven device, 
and means for preventing the shaft from moving axially 
under normal conditions. 


925,137. AUTOMATIC BRAKE SYSTEM. William U. G. Shaw 
and Oscar Johnson, Lafayette, Ind., assignors of one-third to 
Valentine McNeer, Wabash, Ind. Filed January 22, .1908. 
Describes an automatic brake system for an electric car. 


925,155. ELECTRIC FLUID HEATER. Cummings C. Chesney, 
Pittsfield, Mass., and Howard B. Wilson, Schenectady, N. Y., 
assignors to General Electric Company. Filed March 12, 
1908. Pipe connections are provided for maintaining a cir- 


culation between a fluid-containing tank and an electric 
heater. 


925,160. ELECTROMAGNETICALLY - CONTROLLED SWITCH. 
Archibald S. Cubitt, Schenectady, N. Y., assignor to General 
Electric Company. Filed March 30, 1908. A movable element 
is magnetically controlled by an actuating coil which has a 
second coil located in inductive relation to it, and electro- 
magnetically-controlled means receive current from the sec- 
ond-mentioned coil for retarding the operation of the switch 
In response to the energization of the actuating coil. 


925,165. CONDENSER. Augustine R. Everest, Lynn, Mass., as- 
signor to General Electric Company. Filed August 7, 1905. 
Has a box-like frame comprising end members and bars 
connecting these end members, supporting pins carried by 
the bars, plates of conducting materials supported by the 


Pins, and barriers of insulating material supported between 
adjacent pins. 
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925,166. ARC LAMP. Walter C. Fish and Richard Fleming, 
Lynn, Mass., assignors to General Electric Company. Filed 
May 29, 1903. A double-wall reflector encloses an outwardly- 
extending chimney space open at the center for the reception 
of the products of combustion and open at the periphery for 
the discharge of those products. 


925,168. FASTENING FOR ELECTRICAL SIGN RECEPTACLES. 
Edgar H. Freeman, Trenton, N. J. Filed February 4, 1909. 
Describes the details of an electrical receptacle mounting. 


925,171. CIGAR LIGHTER. Augustus C. Gruhlke, Waterloo, Ind. 
Filed April 23, 1908. Has an electric sparking coil and spark- 
ing terminals. 


925,179. TELPHER SYSTEM. Barnett W. Harris, Buffalo, N. Y., 
assignor to American Telpher Company. Filed June 18, 
1908. The endless track forms a stationary electric con- 
ductor and the cars are connected by a movable conductor. 


925,180. METHOD OF AND APPARATUS FOR MEASURING 
POWER. Jesse Harris, West Lafayette, Ind., assignor of 
one-half to Charles B. Moore, West Lafayette, Ind. Filed 
April 16, 1908. The resultant of opposing electromotive- 
forces, the extent of whose opposition is governed by the 
relative movement between driving and driven elements 
united by a resilient coupling, operates the power-reading 
instrument. 


925,185. ELECTRICITY METER. Sydney H. Holden, Birming- 
ham, England. Filed July 18, 1908. Describes a form of con- 
tinuous-current watt-hour meter. 


925,187. ELECTRICITY METER. George Hookham, Birming- 
ham, England. Filed July 18, 1908. Describes a form of 
motor meter. 


925,225. SWITCH. Loulie Quattlebaum, Decatur, Miss. Filed 
October 29, 1908. A knife switch has a blade with a pivoted 
and sliding connection with a central terminal post to permit 
its engagement with either or both of two end terminal posts. 


995.239. SPARK PLUG. Fred W. Smith, Aberdeen, S. D. Filed 
June 22, 1908. Describes the details of a form of spark plug. 


995,254. DYNAMO-ELECTRIC MACHINE. John B. Wiard, Lynn, 
Mass., assignor to General Electric Company. Filed April 
29, 1907. Has a distributed winding, and a separate con- 
nection ring or cable comprising a support in the form of 
flat parallel] annular strips and circumferentially-extending 
conductors bound between these strips with ends projecting 
through holes in one of the strips and establishing prede- 
termined connections between the coils of the winding. 


925,260. SIGNALING DEVICE FOR GRAVES. Carl R. Zimmer- 
mann and Victor G. Gustafson, Joliet, Ill. Filed May 9, 1908. 
The casket has a ventilator connected with an air pipe, also 
electric signaling means connected to a bell outside. 


995,270. ELECTRIC GEAR-CHANGING MECHANISM FOR AU- 
TOMOBILES. Frank Beemer, Philadelphia, Pa., assignor to 
Samuel S. Eveland, Philadelphia, Pa. Filed August 5, 1907. 
Gear shifters are electromagnetically actuated or locked. 


925,271. CORE-SPACING MEMBER FOR DYNAMO-ELECTRIC 
MACHINES. Bernard A. Behrend, Norwood, Ohio, assignor 
to Allis-Chalmers Company and the Bullock Electric Manu- 
facturing Company. Filed August 31, 1906. Each spacing 
member comprises a pair of toothed plates abutting against 
the end laminas of adjacent core sections, each plate having 
projections bearing on the other plate and staggered so that 
the projections of one plate do not interfere with those of 
the other plate. 


925,272. DYNAMO-ELECTRIC MACHINE. Bernard A. Behrend, 
Norwood, Ohio, assignor to Allis-Chalmers Company and the 
Bullock Electric Manufacturing Company. Filed May 27, 
1907. The pedestals are hollow so as to serve as conduits 
through which air is admitted into the housings for the end 
bearings. 


925,291. RECEIVER FOR WIRELESS SIGNALING. Hugh C. 
Cayley, Riverside, Cal. Filed April 21, 1908. A wave de- 
tector has an imperfect contact comprising two members, one 
of which is movable relatively to the other, an armature 
lever (controlled by a magnet) connected with the movable 
member, a battery circuit connected with the imperfect con- 
tact and with the magnet, and a shunt circuit connected 
with the battery circuit and including a condenser and tele- 
phonic receiver. 


925,298. CABLE CONNECTOR. Herbert W. Cheney, Norwood, 
Ohio, assignor to Allis-Chalmers Company and the Bullock 
Electric Manufacturing Company. Filed Navember 30, 1906. 
Consists of a pair of interfitting metallic terminal members, 
and one or more dowel pins and a spring-clamping sleeve 
fixed relatively to one of the members, for holding the termi- 
nal members together. 


925,300. BATTERY-FILLING MACHINE. Clyde J. Coleman, New 
York, N. Y., assignor to Conrad. Hubert, New (York, N. Y. 


1212 


Filed March 29, 1907. Comprises a chute to direct the filling 
material into a cell, a screw-formed packing device located in 
the chute, and mechanism operating automatically to position 
an empty cell and hold it stationary beneath the chute. 


925,312. CENTRIPETAL ELECTRIC SWITCH. Taylor J. 
Downer, Colorado Springs, Colo. Filed April 13, 1908. De- 
scribes a form of circuit closer actuated by the centrifugal 
force from a revolving shaft. 


925,322. RAILWAY SIGNAL AND TRAIN-CONTROLLING MECH- 
ANISM. Ellsworth E. Flora and Robert J. Zorge, Chicago, 
Ill., assignors to Zorge Safety Railway Equipment Company. 
Filed May 13, 1908. Local train-controlling means are lo- 
cated between the points to be protected and a torpedo- 
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925,385, SYSTEM OF TRANSMISSION. 


placing mechanism located in advance of that point, which 
means comprises a movable stop arm, mechanical actuating 
means therefor and circuit-interrupting means for the cir- 
cuit connected with the mechanical actuating means. 


925,341. RHEOSTAT AND CONTROLLING DEVICE. Henry D. 
James, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Original application filed October 3, 
1906. Divided and this application filed March 31, 1909. In 
combination with the supply circuit and two resistances con- 
nected in parallel with it, are a distributing circuit the 
terminals of which are connected to the respective resist- 
ances, and movable shunts for portions of the resistances 
hig of which extends only between points of the same re- 
sistance. 


925,343. SWITCH FOR RAILWAYS. Frank H. Kaiser, Buffalo, 
N. Y. Filed October 2, 1907. A reversible motor gears 
yieldingly with a switch point. 


925,345. SWITCH AND DETECTOR-BAR-THROWING 
ANISM. Charles R. Keeran, Bloomington, Ill. Filed Febru- 
ary 19, 1908. An electrically-actuated clutch connects a 
reversible motor with the gearing for connecting a rotary 
element to a switch-throwing element. 


925,353. ELECTRIC SIGNALING SYSTEM FOR RAILWAYS. 
Fred Lacroix, San Antonio, Tex., assignor to Electrical Au- 
tomatic Railroad Safety Signal Company. Filed January 


24, 1907. Renewed November 6, 1908. Describes a form of 
electric block-signal system. 


925,355. _ METHOD OF AND MEANS FOR OPERATING 
DYNAMO-ELECTRIC MACHINES. Benjamin G. Lamme, 
Pittsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. Filed August 2, 1906. A series motor 
has means for connecting its field-magnet windings to a 
distributing circuit, and only the armature windings in closed 


circuit with a resistance, for operating the motor as a gen- 
erator. 


925.356. ELECTRICAL LOAD-EQUALIZING SYSTEM. Ben- 
jamin G. Lamme, Pittsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. Original application 
filed September 3, 1907. Divided and this application filed 
November 6, 1908. Includes a transformer connected to an 
alternating-current distributing circuit, a dynamo-electric ma- 
chine connected to the transformer, and means for applying 
to the field-magnet winding of the machine an electromotive- 
force different in phase from that of the circuit, also means 
for adjusting the ratio of transformation of the transformer 
in accordance with variations in the amount of current re- 
quired of the distributing circuit. 


925,357. ELECTRICAL EQUALIZER SYSTEM. Benjamin G 
Lamme, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Original application filed Septem- 
ber 3, 1907. Divided and this application filed November 30 
1908. In combination with a two-phase alternating-current 
distributing circuit are two mechanically coupled dynamo- 
electric machines, each having its armature associated with 
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one pair of conductors of a circuit and its fleld-magnet wind- 
ing associated with the other pair of conductors, similar 
windings being associated with different pairs of conductors. 


925,385. SYSTEM OF TRANSMISSION. Ernst Riecke, Berlin, 
Germany, assignor to General Electric Company. Filed March 
20, 1908. A generator coupled to a fiywheel is driven by an 
electric motor, and means operated by the flow of current to 
the motor are provided for decreasing its speed, also means 
for automatically inserting a resistance into the generator 
field in order to limit the power input to the motor. 


925,392. DYNAMO-ELECTRIC MACHINE. George B. Schley, 
Norwood, Ohio, assignor to Allis-Chalmers Company and the 
Bullock Electric Manufacturing Company. Filed October 31, 
1906. A three-wire dynamo has main and commutating field 
poles, each of the commutating poles having a number of 
windings, the strength of the commutating poles varying with 
the total energy of the dynamo. 


925,403. ELECTRICAL INDICATING INSTRUMENT. Hermon L. 
Van Valkenburg, Norwood, Ohio, assignor to Allis-Chalmers 
Company and the Bullock Electric Manufacturing Company. 
Filed September 29, 1906. Means are provided for moving the 
scale only after the indicator has moved a predetermined dis- 
tance. 


925,412. ELECTRIC TESTING INSTRUMENT. Herbert G. Addie, 
Cresco, Iowa, assignor to Arvid L. Peterson, Cresco, Iowa. 
Filed February 5, 1908. Includes a source of electricity for 
energizing an alarm mechanism, and an electric lamp con- 
nected with the source of electricity, and energized independ- 
ently of the alarm mechanism. 


925,420. MEANS FOR DISCONNECTING TELEPHONE LINES. 
Moses Bowman, McHenry, Md., assignor of one-half to Chaun- 
cey Bowman, Boynton, Pa. Filed July 7, 1908. Describes a 
device for disconnecting the house and line wires of telephone 
lines. 


995,426. ELEVATOR SAFETY DEVICE. Jacob Cloos, Milwaukee, 
Wis., assignor to Joseph H. Hirz and Henry H. Schroeder, 
Milwaukee, Wis. Filed October 12, 1908. A switch in an 
auxiliary circuit carried by the car is adapted to be operated 
by the landing doors. 


925,441. CIRCUIT-BREAKER. Herbert W. Cheney, Norwood, 
Ohio, assignor to the Bullock Electric Manufacturing Com- 
pany. Filed September 25, 1905. A pivoted lever has 
mounted on it a bridging contact or brush arranged to en- 
gage the flat faces of a pair of stationary contacts. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired June 21, 1909: 


477,206. aoe ALARM CLOCK. Benjamin Franklin, Chi- 
cago, Iil. 


477,223. MEANS FOR OPERATING AMMETERS AND OTHER 
ELECTRICAL APPARATUS. Herbert M. Pilkington and 
Roger S. White, Brooklyn, N. Y. 


477,250. DISTRIBUTION OF ROTARY ELECTRIC CURRENTS. 
Alard E. DuBois-Reymond, Berlin, Germany. 


477,247. RHEOSTAT. George K. Cummings, Chicago, Ill. 


477,273. ELECTRIC ARC LAMP. Norman F. Rutherford, Bath- 
urst, New South Wales. 


477,350. PROCESS OF ELECTROPLATING WITH ALLOYS. 
Edward T. Burrows, Portland, Me. 


a ee SWITCH. Charles J. Klein, New York, 

477,383 and 477,384. PRINTING TELEGRAPH. Charles J. Reed, 
Orange, N. J. 

477,407. 


1. INCANDESCENT ELECTRIC LAMP SOCKET. Jacob S. 
Gibbs, Hartford, Conn. 


oe eee SWITCH. Edwin T. Greenfield, New York, 
477,427. ELECTRIC ARC LAMP. Frederic V. Maquaire, Paris, 
France. 
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477,579. TEST CIRCUIT FOR MULTIPLE SWITCHBOARDS. 
Charles E. Scribner, Chicago, IN, 


477,612. ELECTRIC SWITCH. Eugene A. Snow, Syracuse, N. Y. 


477,613. COMBINED WBIGHING, LIFTING, MEASURING AND 
ELECTRIC MACHINE. August Sundh, Yonkers, N. Y. 


477,627. ELECTRIC EMBOSSING STAMP. Charles E. Carpenter, 
Minneapolis, Minn. 


477,628. ELECTRIC HEATER. Charles E. Carpenter, 
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